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A.	 Touchless interaction SWOT analysis
B.	 Creative trend research
C.	 Explorative interaction analysis of PCI procedures 
		  Gathering interactional touchlpoints 
		  Categorization interactional touchlpoints 
		  Insights and opportunities
		  Interview guide: Innovation expert
		  Mapping opportunity areas
D.	 Established opportunity areas 
E.	 Value driver analysis
F.	 Qualitative research setup
		  Interview guide: IGT doctors or specialists
		  Consent form Jack
		  Preparatory interview brief: Introduction into the topic
		  Visual setup of interview and workshop
		  Workshops results, quotes and insights
G.	 Design guidelines analysis
H.	 Ideation and brainstorm results
I.	 Assessment of concepts based on value drivers
J.	 Validation and assessment sessions 
		  Presentation interview guide
		  Validation results and quotes
K.	 Preliminary roadmap (Green-light)
L.	 Assessment of concepts based on design guidelines
M.	 Design implications
N.	 Personal planning 
O.	 Personal reflection
P.	 Graduation project brief
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STRENGHTS

WEAKNESSES

OPPORTUNITIES

THREATS

Clinical 
documentation 

for doctors (Latif 
et al. 2021)

Medical Voice 
assistant (Lati
f et al. 2021)

Biomarker for 
emotion detection 

by monitoring 
stress, anxiety,

distress and 
depression (Latif et 

al. 2021)

Verbal 
Reminders (

Latif et al. 
2021)

Doctors 
notes in 

Audio (Latif 
et al. 2021)

Remote 
monitoring 

patients (Lat
if et al. 2021)

Removing 
language 

barriers (Lati
f et al. 2021)

Background 
Ambient 

Noise (cronin 
& doherty, 

2019)

Possible 
Interference 
with other 

systems (Latif 
et al. 2021)

Privacy 
issues (Latif 
et al. 2021)

Cultural and 
language barriers 
(accents) (Latif et 

al. 2021) (cronin & 
doherty, 2019)

adoptation of 
technology 
(Latif et al. 

2021)

affordability of 
technology (La
tif et al. 2021)

Initiating 
command is 

necessary (La
tif et al. 2021)

AI compatible 
(deep 

learning) (Lati
f et al. 2021)

5G 
compatible (

Latif et al. 
2021)

"Most natural 
mode of human 
communication" 
(Latif et al. 2021)

Easily available, 
collected, 

transmitted and 
stored [6] (Latif 

et al. 2021)

Has already become 
somewhat adopted 

in daily life (Siri, 
Google voice 

search) (Latif et al. 
2021)

Relatively 
simple 

processing 
(Latif et al. 

2021)

execute 
commands were 

nurse is not 
necessary (Latif et 

al. 2021)

High 
accuracy (croni

n & doherty, 
2019)

appropriate 
for discrete 

commands (cr
onin & 

doherty, 2019)

less appropriate 
for analog 
parameter 

adjustments (cron
in & doherty, 

2019)

Relatively 
quick learning 
curve (cronin 

& doherty, 
2019)

Low fatigue 
(cronin & 
doherty, 

2019)

Less accurate 
then voice 

control (cronin 
& doherty, 

2019)

Often faster 
then voice 

control (cronin 
& doherty, 

2019)

"Most primary and 
expressive form of 

human 
communication." 

(Wachs et al. 2011) 
(cronin & doherty, 

2019)

Controlling an OR- 
table or C- arch 
(schröder et al. 
2014) (cronin & 
doherty, 2019)

Medical image 
navigation and 

selection (johnson 
et al. 

2011) (cronin & 
doherty, 2019)

Hands free 
surgical 

pointer [29] 
(cronin & 

doherty, 2019)

Lay- out 
adjustments on 

main screen 
(johnson et al. 
2011) (cronin & 
doherty, 2019)

Needs a lot of 
training (cron
in & doherty, 

2019) Unintended 
gestures (croni

n & doherty, 
2019)

Gesture 
Clutching (cron
in & doherty, 

2019)

Locking and 
unlocking is 

necessary (cro
nin & doherty, 

2019)

Flexibility 
or physical 

space is 
needed

Possible 
High 

cognitive 
load

Simple and 
natural 

gestures

Foot 
gestures 
and facial 
gestures

Both fine and 
coarse gesture 
possibilities (cr

onin & 
doherty, 2019)

Fatigue (cro
nin & 

doherty, 
2019)

Low 
comfort (cron
in & doherty, 

2019)

Tedious 
calibration (cro
nin & doherty, 

2019)

Easy to install 
(Faro et al. 

2010) (cronin 
& doherty, 

2019)

Easy to use 
(Faro et al. 

2010) (cronin 
& doherty, 

2019)

Logging- in 
procedures 

(privacy 
related)

Supportive 
interactional 
confirmation 
(Meng et al. 

2016)

"If the user needs to 
interact with multiple 

applications on different 
displays, new gaze tracking 
approaches can help switch 

between them." (Meng et 
al. 2016)Hands free 

surgical 
pointer

Autofocus, 
enhanced 

resolution at 
focus point

Training purposes 
in which 

processes can be 
analysed through 

eye- tracking

High 
accuracyno high 

threshold

not easily 
Multi- user 
adapted

low 
cognitive 

load Switching 
between 
systems

Privacy 
issues

Using eye - gaze 
as an output for 

the user is 
sometimes 
unnatural

Several design recommendations in report (Philips 
Gaze enhanced UX, 2020)

Successful eye- gaze HCI examples

 EyePoint 
(pointing 

and 
selection)

EyeExposé 
application 
switching

EyeScroll 
reading 

and 
scrolling

1.http://ilpubs.stanford.edu:8090/796/1/2007- 
10.pdf

2.https://hci.stanford.edu/research/GUIDe/publica
tions/Manu%20Kumar%20Dissertation%20- 

%20Gaze- 

EyeSaver, 
screen and 

battery 
saver

Multi- 
monitor 

coordination

Automatic 
panning

Deictic 
reference in 

remote 
collaboration

Zooming 
centered to 
where you 
are looking

EXTERNAL: IGT contextual factorsINTERNAL: Technology inherent factors

Measuring 
behaviour 
(attention 

tracking) (Philips 
Gaze enhanced 

UX, 2020)

"Combined with artificial intelligence and 
integration with data and existing business 

services, CUI can grow into digital
assistants that act in your interest, or on your 

behalf" (Philips Conversational UI, 2017)

Fast 
developme

nt

Personal 
health 

assistants

Philips already is 
using (less 

sophisticated) 
CUI

Enhance 
(immersive) UI to 

improve user 
input methods 
(Philips Gaze 
enhanced UX, 

2020)

Gaze to speech? 
(Philips Gaze 
enhanced UX, 

2020)

Training 
purposes, you 

can be 
diagnosed as 

expert or novice 
(Philips Gaze 

Training 
purposes, active 

guidance in 
image 

interpretation 
(Philips Gaze 

Eye controlled region of 
interest can reduce 

irradiation (Balter et al. 
2016)  and optimize 
device visualisation 

(Philips Gaze enhanced 
UX, 2020)

Eye contact for 
remote interaction 

and improved 
communication 

(Philips Gaze 
enhanced UX, 2020)

Image 
Manipulation 

(Philips Gesture 
Control report, 

NB)

Gesture interaction 
can result in 

superior end- user 
experience (Philips 

Gesture Control 
report, NB)

Provide simple 
initiation that is 
natural (Philips 
Gesture Control 

report, NB)

People are already 
familiar with using it, 
therefore, it is also 

easy trainable within 
current systems

Easy to 
execute

Existing 
technology 

modules for your 
 computer are 

easy to use 
(Philips Gaze 
enhanced UX, 

Wearables are 
effective since 
user can move 
around freely. 
(Philips Gaze 
enhanced UX, 

2020)

Easy to use and 
low cognitive load

Fast selection tool 
(Philips Gaze 
enhanced UX, 

2020)

"Low effort. Barely any physical movements are necessary." & "Visual 
attention. Another important benefit is the possibility to infer what a user is 
paying attention to. This can help in various application areas ranging from 

more effectively evaluating different designs to aiding in smarter user 
interfaces and enhanced social cues for remote communication." (Philips 

Gaze enhanced UX, 2020)

Possible in many 
different ways (RGB 

cameras, IFR camera, 
range camera, etc.) 

(Philips Gesture Control 
report, NB)

Can be very natural 
and seamless (Philips 

Gesture Control 
report, NB)

Eye gaze isnt a 
smooth 

interaction way 
(Philips Gaze 
enhanced UX, 

2020)

You need rich 
sensorial input and 

powerful AI in 
order to have a 
sophisticated 
conversation

inflexibility - Limited 
to basic 

conversational rules 
and everyday speech 

patterns

Need 
acknowledgeme

nts that the 
system is 
listening

These current 
modules are not 
that flexible and 

lose accuracy 
when out of 

frame (Philips 
Gaze enhanced 

User has to wear 
something 

(Philips Gaze 
enhanced UX, 

2020)

Eye gaze is 
unconscious. 
(Philips Gaze 
enhanced UX, 

2020)

Relatively high 
cognitive load More expensive 

(Philips Gesture 
Control report, 

NB)

Benefits of gesture 
control very context 
dependant, so don't 

generalize this. 
(Philips Gesture 

Control report, NB)

"Voice as an interface won’t replace [all] existing interfaces. There’s a large 
cognitive benefit to being able to see and touch an interface. (Roger Talk, 

2016)" (Philips Conversational UI, 2017)

"When designing for gesture control, a narrow focus on user and product functionality can be 
risky. In real life, user and product do not operate in isolation but are embedded in a use 

context. The environment, work flow and socio- cultural setting all have a strong impact on 
whether gesture control can offer a true benefit and really ‘works’." (Philips Gesture Control 

report, NB)

Coaches assistants 
need richer output 
media (e.g. Avatars) 

(Philips 
Conversational UI, 

2017)

The more human it 
is, the more likely 

users will 
emotionally 

resonate (Philips 
Conversational UI, 

2017)

AI driven 
conversations are 
unpredictable and 

self- learning
Possibly difficult 
to combine with 

other 
technologies 
(Philips Gaze 
enhanced UX, 

2020)

Eye gaze is always 
on > accidental 
actions (Philips 
Gaze enhanced 

UX, 2020)
Avoid unnatural 
eye movements 
as input. (Philips 
Gaze enhanced 

UX, 2020)

Imprecisions like: 
offset and jitter. 

Sometimes occur 
but can be 
minimized.  

(Philips Gaze 
enhanced UX, 

A gesture should 
feel fluid (Philips 
Gesture Control 

report, NB)

A gesture should 
be easy to get 

right every time, 
even without 

guidance (Philips 
Gesture Control 

A gesture should 
feel instantaneous 

(Philips Gesture 
Control report, 

NB)

Low added value 
regarding 

functionality 
(Philips Gesture 
Control report, 

NB)

Provide continuous 
guidance - GC lacks 

inherent 
feedforward and 
feedback (Philips 
Gesture Control 

report, NB)

Cultural and 
language barriers 
(accents) (Latif et 

al. 2021) (cronin & 
doherty, 2019)

from 
literature

From philips' 
previous 
projects

Eye- gaze 
tracking

Gesture 
sensing

Voice 
control

Appendix - A Touchless interaction SWOT analysis

A full SWOT analysis is done 
by gathering properties and 
findings of these touchless 
technologies from literature 
and previous studies from 
Philips (see legend). 
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Care 
becomes 

value 
based (source Philips 

report, 2020)

Improving 
patient 

experience

Improving 
staff 

experience

(source Philips 
Quadruple aim, 2021; 

Accenture N.B.) 
https://www.accenture.
com/id- en/services/life- 

sciences/patient- 
experience- lab

(source Philips 
Quadruple aim, 2021; 

Accenture N.B.) 
https://www.accenture.
com/id- en/services/life- 

sciences/patient- 
experience- lab

5G 
connectivity

(source Philips 
report, 2020)

Smart 
environments

(source Enisa 
report, 2016)

Touchless 
Interactions - 
Natural and 
personalized 
interactions

(source Philips 
report, 2020)

AI as a 
smart 

assistant

AR for 
increased 
flexibility, 

accuracy and 
focus

https://www.philips.
com/a- 

w/about/news/archi
ve/blogs/innovation- 
matters/20191113- 

five- innovations- 
that- are- shaping- 

https://www.philips.
com/a- 

w/about/news/archi
ve/blogs/innovation- 
matters/20191113- 

five- innovations- 
that- are- shaping- 

Wearable 
technology 
integrations

https://www.getheal
thie.com/blog/health

- wellness- trends- 
2021

A new 
generation of 

healthcare 
professionals

(source Philips 
report, 2020)

Increased 
Healthcare 

costs

(source Trouw, 2020) 
https://www.trouw.nl/z

org/waarom- de- 
zorgpremies- voor- 

2021- flink- omhoog- 
gaan- het- wordt- een- 

onzeker- 
jaar~bcde61ac/? 

A new focus 
on Agile and 

Efficient 
Healthcare

(source MedCity, 2020) 
https://medcitynews.co

m/2020/12/5- trends- 
that- will- shape- 

healthcare- in- 2021/

Care 
becomes 

value 
based

Increased 
amount of 
health data

A new 
generation of 

healthcare 
professionals

(source Philips 
report, 2020)

(source Philips 
report, 2020)

(source Philips 
report, 2020)

Digitalizing 
health care 
(virtual care 
and remote 
medicine)

(source Siemens 
Healthineers, 2021) 

https://events.siemens- 
healthineers.com/value

- promises#feature- 
video

Improving 
patient 

experience

A new focus 
on Agile and 

Efficient 
Healthcare

(source MedCity, 2020) 
https://medcitynews.co

m/2020/12/5- trends- 
that- will- shape- 

healthcare- in- 2021/

Circularity 
in 

Healthcare

Improving 
staff 

experience

(source Philips 
Quadruple aim, 2021; 

Accenture N.B.) 
https://www.accenture.
com/id- en/services/life- 

sciences/patient- 
experience- lab

(source Philips 
Quadruple aim, 2021; 

Accenture N.B.) 
https://www.accenture.
com/id- en/services/life- 

sciences/patient- 
experience- lab

Multi 
disciplinary 

collaborations

(source Health Europa, 
2019) 

https://medcitynews.co
m/2020/12/5- trends- 

that- will- shape- 
healthcare- in- 2021/

Aging 
population

(source World Health 
Organization, 2018) 

https://www.who.int/n
ews- room/fact- 

sheets/detail/ageing- 
and- health

Shortage 
on 

employees
(source F. Ligtvoet, 

2019) 
https://nos.nl/nieuwsu

ur/artikel/2277973- 
ziekenhuizen- 

speelden- grote- rol- in- 
eigen- 

personeelstekort.html

Increased 
Healthcare 

costs

(source Trouw, 2020) 
https://www.trouw.nl/z

org/waarom- de- 
zorgpremies- voor- 

2021- flink- omhoog- 
gaan- het- wordt- een- 

onzeker- 
jaar~bcde61ac/? 

older 
workforce

(source PwC, 2021) 
https://www.pwc.nl/en/
topics/megatrends/de

mographic- 
changes.html

5G 
connectivity

(source Philips 
report, 2020)

Touchless 
Interactions - 
Natural and 
personalized 
interactions

(source Philips 
report, 2020)

Smart 
environments

(source Enisa 
report, 2016)

AI as a 
smart 

assistant

AR for 
increased 
flexibility, 

accuracy and 
focus

https://www.philips.
com/a- 

w/about/news/archi
ve/blogs/innovation- 
matters/20191113- 

five- innovations- 
that- are- shaping- 

https://www.philips.
com/a- 

w/about/news/archi
ve/blogs/innovation- 
matters/20191113- 

five- innovations- 
that- are- shaping- 

Photorealistic 
Ultrasound for 

high fidelity 
imaging

https://www.philips.
com/a- 

w/about/news/archi
ve/blogs/innovation- 
matters/20191113- 

five- innovations- 
that- are- shaping- 

Cleaning 
technologies 

to enable 
better sterility

https://healthtechm
agazine.net/article/2
020/12/healthcare- 
tech- trends- 2021- 
new- tools- watch

Wearable 
technology 
integrations

https://www.getheal
thie.com/blog/health

- wellness- trends- 
2021

Cloud 
based 

decision- 
making
https://www.rotagee

k.com/blog/the- 
biggest- healthcare- 

trends- in- 2020- 
digital- 

transformation- in- 
health

Disease 
Prediction 
through 

data
https://www.rotagee

k.com/blog/the- 
biggest- healthcare- 

trends- in- 2020- 
digital- 

transformation- in- 
health

Appendix - B Creative trend research

Creative trend research is done by diving into 
technological trends, healthcare trends and 
demographic trends. Then several trends and 
developments are selected in the highlighted area.
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Appendix - C Explorative interaction analysis of PCI procedures

Gathering interactional touchpoints

PCI procedure Livestream: 
https://web.microsoftstream.com/video/1a78e36f- 0765- 457b- 8d65- 

1eca49e6041c? referrer=https:%2F%2Fwww.yammer.com%2F

Interaction 
touchpoints

clicks remote 
for screen 

lay- out main 
screen (6:03)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (6:10)

IC

WEARING 
GLOVES

Altering 
orientation of 

image by clicking 
remote main 
screen (7:50)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (7:20)

IC

Pre- treatment

Pausing the 
video by clicking 
remote control 

(7:59)

IC

A lot of pointing to the 
screen while talking about 

the situation assesment

Moving the 
catheter 

because it is in 
the way (8:19)

Fellow 2 IC

Around the 
remote 

control is a 
sterile cover

doctor says: "the 
controls are very 

good, I do 
everything myself 
and don't rely on 
the staff" (10:25)

"there is one 
control panel and 

one intrasight 
iPad like screen 
with which I can 

control everything 
myself." (10:35)

"One of the major 
barriers on using your 

technology is that 
physicians rely on staff, 

they cant do things 
themselves in there, and 
that takes time." (10:45)

"Doctors need to get 
taught how to use the 
best and most recent 

technologies in order to 
operate well." (11:10)

"However, it needs to improve 
because you dont have 

syncvision in here. Because i 
have to go inside the control 

room and do it myself." (11:17)

Flushing the omni 
wire (pressure 
measurement) 

(12:04)

IC

Uses control to 
adjust lay- out 
of the screen 

(12:05)
IC

Gives omniwire to 
collegue that 
connects it to 

enter the body via 
catheter. (13:25)

Fellow 1

IC doctor 
points out 

where to be 
(14:10)

IC

IC doctor 
normalizes 

pressure wire on 
Intrasight iPad 

(14:45)

IC

IC doctor takes 
contrasting 

catheter and 
operates it  

(15:10)

IC

IF takes some 
stuff from the 
sterile nursing 
table (15:16)

Fellow 2

IF hands over 
medicine 

(nitroglycerine) 
(16:16)

Fellow 2

IC doctor installs 
addition onto 

catheter 
(nitroglycerine) 

(16:16)

IC

Treatment

IC doctor takes 
picture with 
the wire in 

place (16:56)
IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (12:21)

nurse

IC doctor 
orders IF to 
record one 

picture (17:28)
IC

IF records one 
picture via 
instrasight 
iPad (17:30)

Fellow 2

"So go ahead and record one 
of these pictures..." (17:33)

Around the 
Intrasight and 

control panel is 
a sterile cover

A lot of pointing to the 
screen while talking about 
the situation assesment

Initial 
Insights

Doctors says the system is 
already optimized for his 

independent control 
control (10:35)

Doctors says the system is 
already optimized for his 

independent control 
control (10:35)

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)

IF changes 
setting on 
instrasight 
iPad (17:35)

Fellow 2

IF changes lay out 
and starts 

recording IFR on 
instrasight iPad 

(17:42)

Fellow 2

Starts pulling 
back the 

omniwire. 
(17:50)

Fellow 1

All devices now have sterile 
covers

IF stops 
recording IFR 
on instrasight 
iPad (18:14)

Fellow 2

IC doctor 
orders IF to 

stop recording 
(18:12)

IC

Control room 
technician shows co 
registration of pull 
back to see where 
lesion was (18:34)

CR-tech

Several stakeholders are just 
standing there being quite 

during the process (only 
active when they are asked 

something.

Does something 
with the 

connection of the 
omniwire (17:48)

nurse

IC doctor asks if 
the CR tech can 

scroll through the 
area in the 

angiogram (18:50)

IC

IC doctor asks him 
to scroll "up, up, 

up aaaaaand 
stop. " (19:05)

IC

"that is the problem with 
syncvision, I can do it in this 

room" (18:55)

"click there yeas, and then 
scroll up, up, up and stop! stop 

Yes!" (19:05

IC doctor 
asks what the 

length is  
(19:10)

CR-tech IC

CR- tech 
answers 
(19:15)

CR-tech

IC doctor repeats 
what he says in 

order to confirm 
it  (19:30)

CR-tech IC

IC doctor asks 
to change the 
screen (19:42)

IC

IF leans over the 
patient in order 
to control the 

catheter (20:03)

Fellow 2

This way, there is 
very limited 

space for the IC

With all stakeholder being 
active at the same time, 

there is very limited space 
for the IC (20:07)

All devices now have sterile 
covers

IF goes to table 
in order to fetch 

something 
(20:25)

Fellow 2

IC doctor 
asks to go to 
IVUS (20:40)

IC

IF puts an 
addition on 
the catheter 

(20:38)
Fellow 2

IC doctor asks to 
show a different 
(HEMO) screen 
again  (20:58)

IC

Keeps 
controlling the 
omniwire for 
IVUS (22:20)

Fellow 1

IF leans over to 
the catheter wuite 
often during IVUS 

(22:34)

Fellow 2

IF touches 
the intrasight 
iPad (22:40)

Fellow 2

IC doctor realizes he 
cant go forward so 
they have to come 
back, he orders to 

record (23:05)

IC

IF touches 
initiates recording 
on the intrasight 

iPad (23:05)

Fellow 2

IC doctor 
orders to 
mark the 

edge (23:05)
IC

IC doctor moves 
over to stop the 
IVUS recording 

(23:36)

IC
IC doctor 

operates the 
intrasight ipad to 
show lesion and 

examine it (23:50)

IC

IC marks the 
calcium on the 

touchscreen 
(24:20

IC

IC measuring 
the distances 

(24:37)

IC

IC gives 
instructions 

for the balloon 
(24:45)

IC

adding the 
stentwire to 
the catheter 

(26:12)
Fellow 1 Fellow 2

IC gives 
instructions for 

locating the 
balloon (26:59)

IC

putting the 
balloon into 
place (27:20)

Fellow 1 Fellow 2

preparing the 
medical 

procedure of 
taking away 

calcium (28:30)

Fellow 1 Fellow 2

changes lay 
out of screen 
to live screen 

(29:20)
CR-tech

IC gives 
instructions for 

moving the 
omniwire for IVUS 

(29:50)

IC

IF initiates 
recording of 

ivus on screen 
(30:10)

Fellow 2

IC gives 
instructions 
contrasting 

(30:15)
IC

IF Marks 
proximal edge 
on intrasight 
ipad (31:25)

Fellow 2

IC stops IVUS 
recording 

(31:45)

IC

IC analyzes 
arteries and 
measures on 

intrasight screen 
(touch) (32:15)

IC

IC and fellow 2 
discuss and mark 

all calcium an 
dissections in the 

artery (33:00)

Fellow 2 IC

fellow 1 adjusts 
screen preview for 

images on screen by 
clicking remote 
control (33:00)

Fellow 1

IF uses remote in 
order to adjust 

the visual info on 
screen (34:10)

Fellow 1

IC discusses 
length and 

thickness of the 
required stent 

(34:45)

Fellow 1 Fellow 2 IC

IC orders to fetch 
the right stent for 
the procedure to 
the sterile nurse 

(34:55)

IC nurse

IC asks for update 
on hemo to nurse, 

nurse answers 
(36:15)

IC nurse fellow 1 and 
2 are 

installing the 
stent (36:22)

Fellow 1 Fellow 2

A lot of the stakeholders 
in this room already 

know what to do (since 
they are experienced)

A lot of the stakeholders 
in this room already 

know what to do (since 
they are experienced)

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

IC confrims if 
everyobne 
did it right 

(38:55)
Fellow 1 Fellow 2 IC

changes lay out of 
screen to another 
philips application 

'stentboost' 
(39:39)

CR-tech

IC adresses that it 
is important to 

improve training 
for new physician 

(41:40)

IC "the key is that the catheter 
should go where it needs to 

go. Once you have done that, 
Philips should focus on 

training physicians to do what 
I am doing." (41:52)

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

IC and fellow 2 
initiate recording 

by clicking on 
screen iPad 

(42:30)

Fellow 2 IC

IC asks for new 
screen lay- out 

so everyone can 
see it (42:50)

IC

fellow 2 collects 
some stuff from 

the nursing 
table (43:30)

Fellow 2

IC marks some 
points on the 

intrasight screen to 
validate the 

procedure and stent 
positioning (44:25)

IC

IC scrolling through 
IVUS visual artery 

recording on 
instrasight ipad 

(44:40)

IC

IC plugs in the pressure 
wire to initiate IFR by 
clicking in instrasight 

screen also to validate 
a good result (44:50)

IC

fellow 2 
starts to tidy- 
up the place 

(45:40)
Fellow 2

IC evaluates the 
IFR with fellows 

and orders to take 
a final picture of 

screen (47:03)

Fellow 1 Fellow 2 IC

If doctors know how to 
use the technology, they 
gain confidence in their 

result and quality o care.

If doctors know how to 
use the technology, they 
gain confidence in their 

result and quality o care.

"The only reason precision PCI 
can happen is because we use 

the technology that is 
provided by us and we dont 

guess here." (47:30)

"I guarantee you, most people 
would have put a focal short 
stent in there and the patient 

would have to come back." 
(47:42)

fellow 2 uses 
control panel 

(48:26)

Fellow 2

IC initiates 
next 

procedure 
(48:20)

IC

fellow 2 uses 
control panel 

(48:55)

Fellow 2

fellow 2 uses 
intrasight panel 

to initiate iFR 
(49:00)

Fellow 2

Nurse checks 
on patient  

(49:15)

nurse

fellow 2 uses 
intrasight panel 
to normalize iFR 

(49:35)

Fellow 2

"We can save time, we only needed one 
stent, and we have technology from 
philips with this ipad that you can do 

everything with yourself" (49:45)

fellow 2 uses 
intrasight panel to 
freeze frames and 

change settings 
(50:40)

Fellow 2

highlights IFR 
by changing 

lay out of 
screen (52:30)

CR-tech

IC orders 
fellow 2 to 

take a picture 
(52:40)

Fellow 2 IC

IC orders fellow 2 
to start recording 
and dellow 1 to 
pull back (52:40)

Fellow 1 Fellow 2 IC

IC orders the 
technician to co- 

register it and 
highlight the 

screen (53:20)

CR-tech IC

"Blow that up the screen! The other 
screen please... *Waiting* ... Yeah there 

you go. " (53:25 - 53:45)

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

Fellow 1 and 2 are 
collecting some stuff 

from the table 
behind them for 

preparing the next 
procedure (57:00)

Fellow 1 Fellow 2

"Go ahead and record 
guys", and "can you 

bookmark it" are said 
very often.

"Go ahead and record 
guys", and "can you 

bookmark it" are said 
very often.

Fellow 2 
initiates IVUS 

recording 
again. (58:00)

Fellow 2

IC orders to 
record IVUS 

and bookmark 
(57:30)

IC

IC orders to 
bookmark part of 
artery to indicate 

stent length 
(58:30)

IC

Fellow 2 asks 
something to 
the nurse to 

execute (58:25)

Fellow 2

IC scrolling through 
IVUS recording on 

intrasight and 
marking the 

diameter of artery 
(59:30)

IC

IC orders the 
nurse to collect 
a 25 angiosculpt 
(stent?) (1:00:25)

IC nurse

Fellow 1 
disinfects his 

hands randomly 
(1:00:48)

Fellow 1

"Hilda, are you doing okay? You are 
doing very great. We will give you some 
more medicine so you can go back to 
sleep. You are doing great, we have 
already done 2 arteries!" (1:02:00)

IC walks up to the 
head of the patient, 
to calm her that she 

is doing great 
(1:02:05)

IC

IC operates the 
remote control to 

look at the live 
images again 

(1:01:25)

IC

Technician 
switches to 
syncvision 
application 

(1:02:30)

CR-tech

IC order nurse 
to get a new 

stent for the last 
lesion (1:04:15)

IC nurse

IC controls 
screen images 

by using remote 
control (1:04:25)

IC

over the course of the whole 
procedure, someone is operating 
the lights at certain moments in 
time. Who does that and why? It 

happens like 20 times

over the course of the whole 
procedure, someone is 

operating the lights at certain 
moments in time. Who does 

that and why?

Fellow 2 requests 
something from 

the nurse 
(1:07:20)

Fellow 2

Fellow 2 puts 
some stuff on the 
sterile table and 
drops something 
in a bath (1:08:05)

Fellow 2

Fellow 1 operating 
remote in order 

to show images of 
newly places stent 

(1:08:32)

Fellow 1 Fellow 2 IC

Everyone pointing at 
the screen to 

indicate where the 
last balloon was 
placed (1:07:30)

Fellow 1 Fellow 2 IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

frustration occurs when 
it takes a long waiting 

time and the doctor does 
not have the control.

frustration occurs when 
it takes a long waiting 

time and the doctor does 
not have the control.

IC says to the 
patient not to move, 

and the nurse 
comes immediately 

to check on her 
(1:11:11)

IC nurse

IC decides not to 
give more 
saddation 

medicine (1:13:00)

IC nurse

both fellows want to 
contact the IC but he is 

turned aroudn and 
doing something 

different and does not 
reply. (1:13:27)

Fellow 1 Fellow 2 IC

initiate IVUS for 
assesment and 
evaluation by 
touching ipad 

screen. (1:14:55)

Fellow 1 Fellow 2 IC

fellow 2 
operates 

toucreen by 
IVUS (1:15:10)

Fellow 2

fellow 2 
initiation 
recording 

IVUS (1:15:20)
Fellow 2

everyone evaluates 
the recording and 
decides that it is 

very good (1:16:05)

Fellow 1 Fellow 2 IC

IC orders  to 
fetch 

something 
(1:16:05)

IC

IC asks for a 
change of lay- 

out on the 
screen (1:16:15)

IC

IC starts scrolling 
through IVUS by 

operating 
touchscreen 

(1:16:15)

IC

IC asks again 
(frustrated) for a 
change of lay- out 

on the screen 
(1:16:15)

IC

"Again, can you show IVUS for them?!" 
(1:16:18)

IC marks dots on 
the stent in IVUS 

to have indicators 
(1:17:45)

IC

IC takes 
something 
from sterile 

table (1:17:35)
IC

Dr Singh sees several 
challenges: Imaging should 

be so easy that everyone can 
use it, breaking calcium an 

bifurcations etc.

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

Pointing at the 
screen quite often 

to indicate 
something to each 

other (1:20:01)

Fellow 1 Fellow 2

Dr Singh sees several 
challenges: Imaging should 

be so easy that everyone can 
use it, breaking calcium an 

bifurcations etc.

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

"I think physician training is a big 
challenge" (1:20:20)

fellow 2 takes 
something from 
the sterile table 

(1:20:27)

Fellow 2

IC initiates iFR to 
check pressure 

levels on 
touchscreen iPad 

(1:20:37)

IC

IC and fellows look 
at the screen to 
analyze the iFR 

result, and conclude 
they are done 

(1:21:25)

Fellow 1 Fellow 2 IC

fellow 2 
hooks up 

iFR  (1:20:27)

Fellow 2

IC wants to take a 
final picture in 

which everything 
is clear (1:21:40)

IC

IC  to show the result 
on screen and is 

frustrated that the 
technician did not think 

of this themselves 
(knodding no) (1:23:00)

IC

IC and fellows 
look at the 

screen satisfied 
(1:22:50)

Fellow 1 Fellow 2 IC

"We will close the groin and send the 
patient home!" (1:23:30) fellow 2 starts 

operating the 
control panel to 

remove c- arm x- ray 
(I think) (1:23:30)

Fellow 2

IC and fellows 
start tidying up 

everything 
(1:24:00)

Fellow 1 Fellow 2 IC

Dr. Singh stresses that 
training of new doctors to 
use these technologies is 

the biggest barrier

PCI procedure Livestream: 
https://www.youtube.com/watch? v=ZkfJlblnjn8

Interaction 
touchpoints

clicks remote 
for screen 

lay- out main 
screen (6:03)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (6:10)

IC

WEARING 
GLOVES

Altering 
orientation of 

image by clicking 
remote main 
screen (7:50)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (7:20)

IC

Pre- treatment

Pausing the 
video by clicking 
remote control 

(7:59)

IC

A lot of pointing to the 
screen while talking about 

the situation assesment

Moving the 
catheter 

because it is in 
the way (8:19)

Fellow 2 IC

Around the 
remote 

control is a 
sterile cover

doctor says: "the 
controls are very 

good, I do 
everything myself 
and don't rely on 
the staff" (10:25)

"there is one 
control panel and 

one intrasight 
iPad like screen 
with which I can 

control everything 
myself." (10:35)

"One of the major 
barriers on using your 

technology is that 
physicians rely on staff, 

they cant do things 
themselves in there, and 

that takes time."

"Doctors need to get 
taught how to use the 
best and most recent 

technologies in order to 
operate well." (11:10)

"However, it needs to improve 
because you dont have 

syncvision in here. Because i 
have to go inside the control 

room and do it myself." (11:17)

Flushing the omni 
wire (pressure 
measurement) 

(12:04)

IC

Uses control to 
adjust lay- out 
of the screen 

(12:05)
IC

Gives omniwire to 
collegue that 
connects it to 

enter the body via 
catheter. (13:25)

Fellow 1

IC doctor 
points out 

where to be 
(14:10)

IC

IC doctor 
normalizes 

pressure wire on 
Intrasight iPad 

(14:45)

IC

IC doctor takes 
contrasting 

catheter and 
operates it  

(15:10)

IC

IF takes some 
stuff from the 
sterile nursing 
table (15:16)

Fellow 2

IF hands over 
medicine 

(nitroglycerine) 
(16:16)

Fellow 2

IC doctor installs 
addition onto 

catheter 
(nitroglycerine) 

(16:16)

IC

Treatment

IC doctor takes 
picture with 
the wire in 

place (16:56)
IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (12:21)

nurse

IC doctor 
orders IF to 
record one 

picture (17:28)
IC

IF records one 
picture via 
instrasight 
iPad (17:30)

Fellow 2

"So go ahead and record one 
of these pictures..." (17:33)

Around the 
Intrasight and 

control panel is 
a sterile cover

A lot of pointing to the 
screen while talking about 
the situation assesment

Initial 
Insights

Doctors says the system is 
already optimized for his 

independent control 
control (10:35)

Doctors says the system is 
already optimized for his 

independent control 
control (10:35)

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)

IF changes 
setting on 
instrasight 
iPad (17:35)

Fellow 2

IF changes lay out 
and starts 

recording IFR on 
instrasight iPad 

(17:42)

Fellow 2

Starts pulling 
back the 

omniwire. 
(17:50)

Fellow 1

All devices now have sterile 
covers

IF stops 
recording IFR 
on instrasight 
iPad (18:14)

Fellow 2

IC doctor 
orders IF to 

stop recording 
(18:12)

IC

Control room 
technician shows co 
registration of pull 
back to see where 
lesion was (18:34)

CR-tech

Several stakeholders are just 
standing there being quite 

during the process (only 
active when they are asked 

something.

Does something 
with the 

connection of the 
omniwire (17:48)

nurse

IC doctor asks if 
the CR tech can 

scroll through the 
area in the 

angiogram (18:50)

IC

IC doctor asks him 
to scroll "up, up, 

up aaaaaand 
stop. " (19:05)

IC

"that is the problem with 
syncvision, I can do it in this 

room" (18:55)

"click there yeas, and then 
scroll up, up, up and stop! stop 

Yes!" (19:05

IC doctor 
asks what the 

length is  
(19:10)

CR-tech IC

CR- tech 
answers 
(19:15)

CR-tech

IC doctor repeats 
what he says in 

order to confirm 
it  (19:30)

CR-tech IC

IC doctor asks 
to change the 
screen (19:42)

IC

IF leans over the 
patient in order 
to control the 

catheter (20:03)

Fellow 2

This way, there is 
very limited 

space for the IC

With all stakeholder being 
active at the same time, 

there is very limited space 
for the IC (20:07)

All devices now have sterile 
covers

IF goes to table 
in order to fetch 

something 
(20:25)

Fellow 2

IC doctor 
asks to go to 
IVUS (20:40)

IC

IF puts an 
addition on 
the catheter 

(20:38)
Fellow 2

IC doctor asks to 
show a different 
(HEMO) screen 
again  (20:58)

IC

Keeps 
controlling the 
omniwire for 
IVUS (22:20)

Fellow 1

IF leans over to 
the catheter wuite 
often during IVUS 

(22:34)

Fellow 2

IF touches 
the intrasight 
iPad (22:40)

Fellow 2

IC doctor realizes he 
cant go forward so 
they have to come 
back, he orders to 

record (23:05)

IC

IF touches 
initiates recording 
on the intrasight 

iPad (23:05)

Fellow 2

IC doctor 
orders to 
mark the 

edge (23:05)
IC

IC doctor moves 
over to stop the 
IVUS recording 

(23:36)

IC
IC doctor 

operates the 
intrasight ipad to 
show lesion and 

examine it (23:50)

IC

IC marks the 
calcium on the 

touchscreen 
(24:20

IC

IC measuring 
the distances 

(24:37)

IC

IC gives 
instructions 

for the balloon 
(24:45)

IC

adding the 
stentwire to 
the catheter 

(26:12)
Fellow 1 Fellow 2

IC gives 
instructions for 

locating the 
balloon (26:59)

IC

putting the 
balloon into 
place (27:20)

Fellow 1 Fellow 2

preparing the 
medical 

procedure of 
taking away 

calcium (28:30)

Fellow 1 Fellow 2

changes lay 
out of screen 
to live screen 

(29:20)
CR-tech

IC gives 
instructions for 

moving the 
omniwire for IVUS 

(29:50)

IC

IF initiates 
recording of 

ivus on screen 
(30:10)

Fellow 2

IC gives 
instructions 
contrasting 

(30:15)
IC

IF Marks 
proximal edge 
on intrasight 
ipad (31:25)

Fellow 2

IC stops IVUS 
recording 

(31:45)

IC

IC analyzes 
arteries and 
measures on 

intrasight screen 
(touch) (32:15)

IC

IC and fellow 2 
discuss and mark 

all calcium an 
dissections in the 

artery (33:00)

Fellow 2 IC

fellow 1 adjusts 
screen preview for 

images on screen by 
clicking remote 
control (33:00)

Fellow 1

IF uses remote in 
order to adjust 

the visual info on 
screen (34:10)

Fellow 1

IC discusses 
length and 

thickness of the 
required stent 

(34:45)

Fellow 1 Fellow 2 IC

IC orders to fetch 
the right stent for 
the procedure to 
the sterile nurse 

(34:55)

IC nurse

IC asks for update 
on hemo to nurse, 

nurse answers 
(36:15)

IC nurse fellow 1 and 
2 are 

installing the 
stent (36:22)

Fellow 1 Fellow 2

A lot of the stakeholders 
in this room already 

know what to do (since 
they are experienced)

A lot of the stakeholders 
in this room already 

know what to do (since 
they are experienced)

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

IC confrims if 
everyobne 
did it right 

(38:55)
Fellow 1 Fellow 2 IC

changes lay out of 
screen to another 
philips application 

'stentboost' 
(39:39)

CR-tech

IC adresses that it 
is important to 

improve training 
for new physician 

(41:40)

IC "the key is that the catheter 
should go where it needs to 

go. Once you have done that, 
Philips should focus on 

training physicians to do what 
I am doing." (41:52)

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

IC and fellow 2 
initiate recording 

by clicking on 
screen iPad 

(42:30)

Fellow 2 IC

IC asks for new 
screen lay- out 

so everyone can 
see it (42:50)

IC

fellow 2 collects 
some stuff from 

the nursing 
table (43:30)

Fellow 2

IC marks some 
points on the 

intrasight screen to 
validate the 

procedure and stent 
positioning (44:25)

IC

IC scrolling through 
IVUS visual artery 

recording on 
instrasight ipad 

(44:40)

IC

IC plugs in the pressure 
wire to initiate IFR by 
clicking in instrasight 

screen also to validate 
a good result (44:50)

IC

fellow 2 
starts to tidy- 
up the place 

(45:40)
Fellow 2

IC evaluates the 
IFR with fellows 

and orders to take 
a final picture of 

screen (47:03)

Fellow 1 Fellow 2 IC

If doctors know how to 
use the technology, they 
gain confidence in their 

result and quality o care.

If doctors know how to 
use the technology, they 
gain confidence in their 

result and quality o care.

"The only reason precision PCI 
can happen is because we use 

the technology that is 
provided by us and we dont 

guess here." (47:30)

"I guarantee you, most people 
would have put a focal short 
stent in there and the patient 

would have to come back." 
(47:42)

fellow 2 uses 
control panel 

(48:26)

Fellow 2

IC initiates 
next 

procedure 
(48:20)

IC

fellow 2 uses 
control panel 

(48:55)

Fellow 2

fellow 2 uses 
intrasight panel 

to initiate iFR 
(49:00)

Fellow 2

Nurse checks 
on patient  

(49:15)

nurse

fellow 2 uses 
intrasight panel 
to normalize iFR 

(49:35)

Fellow 2

"We can save time, we only needed one 
stent, and we have technology from 
philips with this ipad that you can do 

everything with yourself" (49:45)

fellow 2 uses 
intrasight panel to 
freeze frames and 

change settings 
(50:40)

Fellow 2

highlights IFR 
buy changing 

lay out of 
screen (52:30)

CR-tech

IC orders 
fellow 2 to 

take a picture 
(52:40)

Fellow 2 IC

IC orders fellow 2 
to start recording 
and dellow 1 to 
pull back (52:40)

Fellow 1 Fellow 2 IC

IC orders the 
technician to co- 

register it and 
highlight the 

screen (53:20)

CR-tech IC

"Blow that up the screen! The other 
screen please... *Waiting* ... Yeah there 

you go. " (49:45)

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

Fellow 1 and 2 are 
collecting some stuff 

from the table 
behind them for 

preparing the next 
procedure (57:00)

Fellow 1 Fellow 2

"Go ahead and record 
guys", and "can you 

bookmark it" are said 
very often.

"Go ahead and record 
guys", and "can you 

bookmark it" are said 
very often.

Fellow 2 
initiates IVUS 

recording 
again. (58:00)

Fellow 2

IC orders to 
record IVUS 

and bookmark 
(57:30)

IC

IC orders to 
bookmark part of 
artery to indicate 

stent length 
(58:30)

IC

Fellow 2 asks 
something to 
the nurse to 

execute (58:25)

Fellow 2

IC scrolling through 
IVUS recording on 

intrasight and 
marking the 

diameter of artery 
(59:30)

IC

IC orders the 
nurse to collect 
a 25 angiosculpt 
(stent?) (1:00:25)

IC nurse

Fellow 1 
disinfects his 

hands randomly 
(1:00:48)

Fellow 1

"Hilda, are you doing okay? You are 
doing very great. We will give you some 
more medicine so you can go back to 
sleep. You are doing great, we have 
already done 2 arteries!" (1:02:00)

IC walks up to the 
head of the patient, 
to calm her that she 

is doing great 
(1:02:05)

IC

IC operates the 
remote control to 

look at the live 
images again 

(1:01:25)

IC

Technician 
switches to 
syncvision 
application 

(1:02:30)

CR-tech

IC order nurse 
to get a new 

stent for the last 
lesion (1:04:15)

IC nurse

IC controls 
screen images 

by using remote 
control (1:04:25)

IC

over the course of the whole 
procedure, someone is operating 
the lights at certain moments in 
time. Who does that and why? It 

happens like 20 times

over the course of the whole 
procedure, someone is 

operating the lights at certain 
moments in time. Who does 

that and why?

Fellow 2 requests 
something from 

the nurse 
(1:07:20)

Fellow 2

Fellow 2 puts 
some stuff on the 
sterile table and 
drops something 
in a bath (1:08:05)

Fellow 2

Fellow 1 operating 
remote in order 

to show images of 
newly places stent 

(1:08:32)

Fellow 1 Fellow 2 IC

Everyone pointing at 
the screen to 

indicate where the 
last balloon was 
placed (1:07:30)

Fellow 1 Fellow 2 IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

frustration occurs when 
it takes a long waiting 

time and the doctor does 
not have the control.

frustration occurs when 
it takes a long waiting 

time and the doctor does 
not have the control.

IC says to the 
patient not to move, 

and the nurse 
comes immediately 

to check on her 
(1:11:11)

IC nurse

IC decides not to 
give more 
saddation 

medicine (1:13:00)

IC nurse

both fellows want to 
contact the IC but he is 

turned aroudn and 
doing something 

different and does not 
reply. (1:13:27)

Fellow 1 Fellow 2 IC

initiate IVUS for 
assesment and 
evaluation by 
touching ipad 

screen. (1:14:55)

Fellow 1 Fellow 2 IC

fellow 2 
operates 

toucreen by 
IVUS (1:15:10)

Fellow 2

fellow 2 
initiation 
recording 

IVUS (1:15:20)
Fellow 2

everyone evaluates 
the recording and 
decides that it is 

very good (1:16:05)

Fellow 1 Fellow 2 IC

IC orders  to 
fetch 

something 
(1:16:05)

IC

IC asks for a 
change of lay- 

out on the 
screen (1:16:15)

IC

IC starts scrolling 
through IVUS by 

operating 
touchscreen 

(1:16:15)

IC

IC asks again 
(frustrated) for a 
change of lay- out 

on the screen 
(1:16:15)

IC

"Again, can you show IVUS for them?!" 
(1:16:18)

IC marks dots on 
the stent in IVUS 

to have indicators 
(1:17:45)

IC

IC takes 
something 
from sterile 

table (1:17:35)
IC

Dr Singh sees several 
challenges: Imaging should 

be so easy that everyone can 
use it, breaking calcium an 

bifurcations etc.

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

Pointing at the 
screen quite often 

to indicate 
something to each 

other (1:20:01)

Fellow 1 Fellow 2

Dr Singh sees several 
challenges: Imaging should 

be so easy that everyone can 
use it, breaking calcium an 

bifurcations etc.

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

"I think physician training is a big 
challenge" (1:20:20)

fellow 2 takes 
something from 
the sterile table 

(1:20:27)

Fellow 2

IC initiates iFR to 
check pressure 

levels on 
touchscreen iPad 

(1:20:37)

IC

IC and fellows look 
at the screen to 
analyze the iFR 

result, and conclude 
they are done 

(1:21:25)

Fellow 1 Fellow 2 IC

fellow 2 
hooks up 

iFR  (1:20:27)

Fellow 2

IC wants to take a 
final picture in 

which everything 
is clear (1:21:40)

IC

IC  to show the result 
on screen and is 

frustrated that the 
technician did not think 

of this themselves 
(knodding no) (1:23:00)

IC

IC and fellows 
look at the 

screen satisfied 
(1:22:50)

Fellow 1 Fellow 2 IC

"We will close the groin and send the 
patient home!" (1:23:30) fellow 2 starts 

operating the 
control panel to 

remove c- arm x- ray 
(I think) (1:23:30)

Fellow 2

IC and fellows 
start tidying up 

everything 
(1:24:00)

Fellow 1 Fellow 2 IC

Less stakeholders 
in IGT context (2 

interventionalist in 
total)

talking about 
previous operations 
on this patient and 
the assessment of 

this procedure with 
each other

Fellow 1 IC

adjusting c- 
arch with 

control panel

Fellow 1

WEARING 
GLOVES

STERILE COVERS 
AROUND THE 

CONTROL PANEL 
AND SCREEN

Circulating nurse 
(C- N) is now also 

visible in the 
background

C- N sits behind 
the laptop 

operating with 
mouse and 
keyboard

C-N (Circulating Nurse)

IC starts contrasting 
visuals (for 

assesment) by 
touching the 

Intrasight screen

IC

IC discusses 
comments with 
fellow to get on 
the same page 

(3:30)

Fellow 1 IC

Flushing 
the omni 

wire (3:55)
IC

Gives omniwire 
to nurse that is 
connecting it 

(4:00)

IC

Asks if team can 
alter the lay- out of 
the screen for the 

pressure wire 
(4:25)

Fellow 1

sterile nurse 
appeared and 

talks loudly in the 
background with 

other nurse

S-N (sterile nurse)

sterile nurse is at 
the sterile nursing 
table behing the 
interventionalists 

(5:21)

S-N (sterile nurse)

IC asks if the team 
can normalize the 
pressure iFR (5:25)

IC

IC does 
contrasting with 
catheter  while 
Fellow operates 
the wire (6:06)

Fellow 1 IC

IC asks for a 
spot iFR 

initially (7:05)

IC S-N (sterile nurse)

Fellow explains 
his plans and 

pointing at the 
screen (7:10)

Fellow 1

IC asks for 
another spot 
iFR to sterile 
nurse (7:40)

IC S-N (sterile nurse)

IC asks for iFR 
pullback 

recording to 
sterile nurse 

(9:00)

IC S-N (sterile nurse)

Sterile nurse (S- N) 
is now also visible 
at the end of the 

table (mainly 
operating the 

screen)

Fellow doctor 
asks for 
taking a 

picture  (9:30)
Fellow 1

Sterile nurse 
takes a picture 
on intrasight 

(9:40)

S-N (sterile nurse)

Fellow asks for 
a extra puff of 
contrasting to 

IC (9:40)

Fellow 1 IC

CR- tech scales up sync 
vision (co registration to 
show where the lesion(s) 

were) and shows the 
marking of the pressure 

holes (10:40)

CR-tech

IC and Fellow 
discuss the 

analysis 
(10:45)

Fellow 1 IC

Conclude 
that they 

want to do 
IVUS (11:00)

Fellow 1 IC

IC asks to 
go to IVUS 

(11:05)
Fellow 1 IC

Sterile nurse 
gets something 
from the table  

(11:20)

S-N (sterile nurse)

Keeps 
controlling the 
omniwire for 
IVUS (11:25)

Fellow 1

IC asks fellow to 
wait and hit the 

ringdown 
function (11:28)

Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown function 
to the sterile 
nurse (11:28)

Fellow 1 IC S-N (sterile nurse)

Fellow orders 
team to record 
the IVUS (11:45)

CR-tech Fellow 1

S-N (sterile nurse)

Ic scrolling 
through IVUS 

recording 
(12:30)

IC

IC marks area 
to fix and CR 

tech adds sync 
vision (13:00)

CR-tech IC

Fellow wants 
to co- register 

this (13:10)

Fellow 1

IC measuring 
the distances 

and dimensions 
(13:00)

IC

C- N taking notes 
from the 

dimensions and 
such (13:20)

C-N (Circulating Nurse) Fellow 1

IC gives 
instructions on 

the balloon 
(13:30)

IC

Fellow wants to 
see the distal 

reference 
(13:30)

Fellow 1

Both 
interventionalists 

are wearing a 
headset to 

communicate

CR tech 
measuring the 
distances and 
dimensions on 

syncvision (14:10)

CR-tech

IC gives 
instructions on 
the stent (and 

balloon) (14:30)

IC

IC and fellow 
putting the 
balloon into 
place (14:40)

Fellow 1 IC

 fellow asks to 
show a different 
visual on screen 

(15:15)

CR-tech IC

 IC inflates 
balloon in 

artery (17:05)

IC

 fellow explains 
calculations on 

stent and orders 
nurse to fetch it 

(15:30)

IC nurse

 IC inflates 
other balloon 

in artery 
(18:00)

IC

 Sterile nurse 
is connecting 

IVUS again 
(18:05)

IC

 IC and fellow 
both ask to record 
the IVUS pullback 
in order to see the 

result (18:30)

Fellow 1 IC

 IC and fellow both 
look at the analysis 

and are 
enthousiastic about 

the result  (19:00)

Fellow 1 IC

 IC initiates 
next 

procedure  
(20:30)

IC

 Fellow says it 
is hard to see 

in this view 
(20:30)

Fellow 1

 IC uses 
control panel 
to operate the 
C- arch (20:50)

IC

Analyzing iFR in 
order to asses 
lesion (21:15)

C-N (Circulating Nurse) CR-tech

Fellow 1 IC S-N (sterile nurse)

Assesing other 
problematic area  

and evaluating 
whether it is going 

to be treated(21:30)

Fellow 1 IC

Deciding to 
do a pullback 

iFR (22:10)

IC

fellow asks if CR 
tech initiates 
recording iFR 

(22:15)

CR-tech Fellow 1

sterile nurse 
cleans up 

orperation 
table (22:26)

S-N (sterile nurse)

fellow asks to stop 
the recording and 
do the recording 

again (22:50)

Fellow 1

fellow advances 
the wire again 
and notices big 

drop in pressure 
(23:00)

Fellow 1

IC asks for another 
pullback and on the 
spot iFR (since they 
have discovered a 

second lesion 
(23:20)

Fellow 1 IC

IC changes C- 
arch position 
and rotation 

(23:25)
IC

Fellow asks IC 
if he can add 

some contrast 
(23:30)

Fellow 1 IC

CR tech initiates 
pullback 

recording 
(24:00)

CR-tech Fellow 1

Fellow randomly 
starts 

disinfecting his 
hands (24:30)

Fellow 1

Fellow starts 
pulling back 

(24:05)

Fellow 1

Fellow and IC 
assessing the 

procedure and 
protocol (24:35)

Fellow 1 IC

 IC orders a 
certain type 
of balloon 

(25:05)
IC

Fellow randomly 
starts disinfecting 
his hands again 

(25:30)

Fellow 1

 IC applies 
new addition 
on catheter 

(25:45)
IC

 IC blows 
up balloon 

(26:20)
IC

 Fellow asks 
for a specific 
stent (26:30)

Fellow 1

 Fellow put 
in stent 
(27:50)

Fellow 1

 Nurse hands 
over the 

appropriate 
stent (27:20)

nurse

 IC puts some 
more 

contrasting in 
body (28:10)

IC

 IC blows up 
stent at right 
place (28:25)

IC

 Fellow asks for 
a specific 

balloon for post 
dilation (28:40)

Fellow 1

 Fellow ascertained 
that there is a bend 

in the stent and 
worries that they 

have to post dilate 
the stent (28:40)

Fellow 1 IC

"That is the thing that makes it difficult to analyse 
these thing angiographically (without imaging), 

maybe you have an incline in the artery that you 
can't notice. This leads to the stent not being able 

to fully extend." (29:05) THE INTERVENTIONAL 
CARDIOLOGIST

sterile nurse 
preparing other 

additions for post- 
dilation (30:00)

S-N (sterile nurse)

"I never fail to get surprised with this 
physiology. We are just wrong so 

often!" (29:15) THE FELLOW

IC asks for 
another 

application on 
screen (31:20)

IC

IC start 
blowing up 

balloon 
(31:20)

IC

IC and fellow 
analyzing and 

assesing pressure 
wire (32:30)

Fellow 1 IC

IC asks everyone 
to stop talking 
and value the 
result (33:10)

IC

"Okay stop, nobody talking" (33:15) THE 
IC

"This is great, how insane is it that you 
can predict the outcomes upfront of 
the procedure by knowing how much 
the lesions contribute" (33:20) THE IC

IC and fellow 
want to do a 

pull back 
(33:50)

Fellow 1 IC

CR tech 
initiates 

recording 
(33:50)

CR-tech

You notice when the team is familiar with 
working with each other they already know 
what is going to happen in the procedure. 
They already start recordings without any 
request from the doctor. This leads to the 

procedure happening more efficient by good 
teamwork.

You notice when the team is familiar with 
working with each other they already know 
what is going to happen in the procedure. 
They already start recordings without any 
request from the doctor. This leads to the 

procedure happening more efficient by good 
teamwork.

fellow starts 
pull back 
(34:00)

Fellow 1

fellow and IC 
asses the 

outcome and are 
happy with the 
result (34:15)

Fellow 1 IC

fellow and IC 
want to do a 

final angiogram 
(34:30)

Fellow 1 IC

IC operates 
the C- arch in 

another 
angle (34:50)

IC

fellow adds 
contrasting 
liquid and is 

satisfied (34:50)

Fellow 1

IC and fellow and 
sterile nurse start 

tidying up 
everything (36:00)

Fellow 1 IC S-N (sterile nurse)

"can you give me 
another puff?" is a often 
repeated phrase about 

the contrasting fluid

"can you give me 
another puff?" is a often 
repeated phrase about 

the contrasting fluid

PCI procedure Livestream: 
https://www.youtube.com/watch? v=IxzvhFCQW_Q 

Interaction 
touchpoints

clicks remote 
for screen 

lay- out main 
screen (6:03)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (6:10)

IC

WEARING 
GLOVES

Altering 
orientation of 

image by clicking 
remote main 
screen (7:50)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (7:20)

IC

Pre- treatment

Pausing the 
video by clicking 
remote control 

(7:59)

IC

A lot of pointing to the 
screen while talking about 

the situation assesment

Moving the 
catheter 

because it is in 
the way (8:19)

Fellow 2 IC

Around the 
remote 

control is a 
sterile cover

doctor says: "the 
controls are very 

good, I do 
everything myself 
and don't rely on 
the staff" (10:25)

"there is one 
control panel and 

one intrasight 
iPad like screen 
with which I can 

control everything 
myself." (10:35)

"One of the major 
barriers on using your 

technology is that 
physicians rely on staff, 

they cant do things 
themselves in there, and 

that takes time."

"Doctors need to get 
taught how to use the 
best and most recent 

technologies in order to 
operate well." (11:10)

"However, it needs to improve 
because you dont have 

syncvision in here. Because i 
have to go inside the control 

room and do it myself." (11:17)

Flushing the omni 
wire (pressure 
measurement) 

(12:04)

IC

Uses control to 
adjust lay- out 
of the screen 

(12:05)
IC

Gives omniwire to 
collegue that 
connects it to 

enter the body via 
catheter. (13:25)

Fellow 1

IC doctor 
points out 

where to be 
(14:10)

IC

IC doctor 
normalizes 

pressure wire on 
Intrasight iPad 

(14:45)

IC

IC doctor takes 
contrasting 

catheter and 
operates it  

(15:10)

IC

IF takes some 
stuff from the 
sterile nursing 
table (15:16)

Fellow 2

IF hands over 
medicine 

(nitroglycerine) 
(16:16)

Fellow 2

IC doctor installs 
addition onto 

catheter 
(nitroglycerine) 

(16:16)

IC

Treatment

IC doctor takes 
picture with 
the wire in 

place (16:56)
IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (12:21)

nurse

IC doctor 
orders IF to 
record one 

picture (17:28)
IC

IF records one 
picture via 
instrasight 
iPad (17:30)

Fellow 2

"So go ahead and record one 
of these pictures..." (17:33)

Around the 
Intrasight and 

control panel is 
a sterile cover

A lot of pointing to the 
screen while talking about 
the situation assesment

Initial 
Insights

Doctors says the system is 
already optimized for his 

independent control 
control (10:35)

Doctors says the system is 
already optimized for his 

independent control 
control (10:35)

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)

IF changes 
setting on 
instrasight 
iPad (17:35)

Fellow 2

IF changes lay out 
and starts 

recording IFR on 
instrasight iPad 

(17:42)

Fellow 2

Starts pulling 
back the 

omniwire. 
(17:50)

Fellow 1

All devices now have sterile 
covers

IF stops 
recording IFR 
on instrasight 
iPad (18:14)

Fellow 2

IC doctor 
orders IF to 

stop recording 
(18:12)

IC

Control room 
technician shows co 
registration of pull 
back to see where 
lesion was (18:34)

CR-tech

Several stakeholders are just 
standing there being quite 

during the process (only 
active when they are asked 

something.

Does something 
with the 

connection of the 
omniwire (17:48)

nurse

IC doctor asks if 
the CR tech can 

scroll through the 
area in the 

angiogram (18:50)

IC

IC doctor asks him 
to scroll "up, up, 

up aaaaaand 
stop. " (19:05)

IC

"that is the problem with 
syncvision, I can do it in this 

room" (18:55)

"click there yeas, and then 
scroll up, up, up and stop! stop 

Yes!" (19:05

IC doctor 
asks what the 

length is  
(19:10)

CR-tech IC

CR- tech 
answers 
(19:15)

CR-tech

IC doctor repeats 
what he says in 

order to confirm 
it  (19:30)

CR-tech IC

IC doctor asks 
to change the 
screen (19:42)

IC

IF leans over the 
patient in order 
to control the 

catheter (20:03)

Fellow 2

This way, there is 
very limited 

space for the IC

With all stakeholder being 
active at the same time, 

there is very limited space 
for the IC (20:07)

All devices now have sterile 
covers

IF goes to table 
in order to fetch 

something 
(20:25)

Fellow 2

IC doctor 
asks to go to 
IVUS (20:40)

IC

IF puts an 
addition on 
the catheter 

(20:38)
Fellow 2

IC doctor asks to 
show a different 
(HEMO) screen 
again  (20:58)

IC

Keeps 
controlling the 
omniwire for 
IVUS (22:20)

Fellow 1

IF leans over to 
the catheter wuite 
often during IVUS 

(22:34)

Fellow 2

IF touches 
the intrasight 
iPad (22:40)

Fellow 2

IC doctor realizes he 
cant go forward so 
they have to come 
back, he orders to 

record (23:05)

IC

IF touches 
initiates recording 
on the intrasight 

iPad (23:05)

Fellow 2

IC doctor 
orders to 
mark the 

edge (23:05)
IC

IC doctor moves 
over to stop the 
IVUS recording 

(23:36)

IC
IC doctor 

operates the 
intrasight ipad to 
show lesion and 

examine it (23:50)

IC

IC marks the 
calcium on the 

touchscreen 
(24:20

IC

IC measuring 
the distances 

(24:37)

IC

IC gives 
instructions 

for the balloon 
(24:45)

IC

adding the 
stentwire to 
the catheter 

(26:12)
Fellow 1 Fellow 2

IC gives 
instructions for 

locating the 
balloon (26:59)

IC

putting the 
balloon into 
place (27:20)

Fellow 1 Fellow 2

preparing the 
medical 

procedure of 
taking away 

calcium (28:30)

Fellow 1 Fellow 2

changes lay 
out of screen 
to live screen 

(29:20)
CR-tech

IC gives 
instructions for 

moving the 
omniwire for IVUS 

(29:50)

IC

IF initiates 
recording of 

ivus on screen 
(30:10)

Fellow 2

IC gives 
instructions 
contrasting 

(30:15)
IC

IF Marks 
proximal edge 
on intrasight 
ipad (31:25)

Fellow 2

IC stops IVUS 
recording 

(31:45)

IC

IC analyzes 
arteries and 
measures on 

intrasight screen 
(touch) (32:15)

IC

IC and fellow 2 
discuss and mark 

all calcium an 
dissections in the 

artery (33:00)

Fellow 2 IC

fellow 1 adjusts 
screen preview for 

images on screen by 
clicking remote 
control (33:00)

Fellow 1

IF uses remote in 
order to adjust 

the visual info on 
screen (34:10)

Fellow 1

IC discusses 
length and 

thickness of the 
required stent 

(34:45)

Fellow 1 Fellow 2 IC

IC orders to fetch 
the right stent for 
the procedure to 
the sterile nurse 

(34:55)

IC nurse

IC asks for update 
on hemo to nurse, 

nurse answers 
(36:15)

IC nurse fellow 1 and 
2 are 

installing the 
stent (36:22)

Fellow 1 Fellow 2

A lot of the stakeholders 
in this room already 

know what to do (since 
they are experienced)

A lot of the stakeholders 
in this room already 

know what to do (since 
they are experienced)

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

IC confrims if 
everyobne 
did it right 

(38:55)
Fellow 1 Fellow 2 IC

changes lay out of 
screen to another 
philips application 

'stentboost' 
(39:39)

CR-tech

IC adresses that it 
is important to 

improve training 
for new physician 

(41:40)

IC "the key is that the catheter 
should go where it needs to 

go. Once you have done that, 
Philips should focus on 

training physicians to do what 
I am doing." (41:52)

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

IC and fellow 2 
initiate recording 

by clicking on 
screen iPad 

(42:30)

Fellow 2 IC

IC asks for new 
screen lay- out 

so everyone can 
see it (42:50)

IC

fellow 2 collects 
some stuff from 

the nursing 
table (43:30)

Fellow 2

IC marks some 
points on the 

intrasight screen to 
validate the 

procedure and stent 
positioning (44:25)

IC

IC scrolling through 
IVUS visual artery 

recording on 
instrasight ipad 

(44:40)

IC

IC plugs in the pressure 
wire to initiate IFR by 
clicking in instrasight 

screen also to validate 
a good result (44:50)

IC

fellow 2 
starts to tidy- 
up the place 

(45:40)
Fellow 2

IC evaluates the 
IFR with fellows 

and orders to take 
a final picture of 

screen (47:03)

Fellow 1 Fellow 2 IC

If doctors know how to 
use the technology, they 
gain confidence in their 

result and quality o care.

If doctors know how to 
use the technology, they 
gain confidence in their 

result and quality o care.

"The only reason precision PCI 
can happen is because we use 

the technology that is 
provided by us and we dont 

guess here." (47:30)

"I guarantee you, most people 
would have put a focal short 
stent in there and the patient 

would have to come back." 
(47:42)

fellow 2 uses 
control panel 

(48:26)

Fellow 2

IC initiates 
next 

procedure 
(48:20)

IC

fellow 2 uses 
control panel 

(48:55)

Fellow 2

fellow 2 uses 
intrasight panel 

to initiate iFR 
(49:00)

Fellow 2

Nurse checks 
on patient  

(49:15)

nurse

fellow 2 uses 
intrasight panel 
to normalize iFR 

(49:35)

Fellow 2

"We can save time, we only needed one 
stent, and we have technology from 
philips with this ipad that you can do 

everything with yourself" (49:45)

fellow 2 uses 
intrasight panel to 
freeze frames and 

change settings 
(50:40)

Fellow 2

highlights IFR 
buy changing 

lay out of 
screen (52:30)

CR-tech

IC orders 
fellow 2 to 

take a picture 
(52:40)

Fellow 2 IC

IC orders fellow 2 
to start recording 
and dellow 1 to 
pull back (52:40)

Fellow 1 Fellow 2 IC

IC orders the 
technician to co- 

register it and 
highlight the 

screen (53:20)

CR-tech IC

"Blow that up the screen! The other 
screen please... *Waiting* ... Yeah there 

you go. " (49:45)

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

Fellow 1 and 2 are 
collecting some stuff 

from the table 
behind them for 

preparing the next 
procedure (57:00)

Fellow 1 Fellow 2

"Go ahead and record 
guys", and "can you 

bookmark it" are said 
very often.

"Go ahead and record 
guys", and "can you 

bookmark it" are said 
very often.

Fellow 2 
initiates IVUS 

recording 
again. (58:00)

Fellow 2

IC orders to 
record IVUS 

and bookmark 
(57:30)

IC

IC orders to 
bookmark part of 
artery to indicate 

stent length 
(58:30)

IC

Fellow 2 asks 
something to 
the nurse to 

execute (58:25)

Fellow 2

IC scrolling through 
IVUS recording on 

intrasight and 
marking the 

diameter of artery 
(59:30)

IC

IC orders the 
nurse to collect 
a 25 angiosculpt 
(stent?) (1:00:25)

IC nurse

Fellow 1 
disinfects his 

hands randomly 
(1:00:48)

Fellow 1

"Hilda, are you doing okay? You are 
doing very great. We will give you some 
more medicine so you can go back to 
sleep. You are doing great, we have 
already done 2 arteries!" (1:02:00)

IC walks up to the 
head of the patient, 
to calm her that she 

is doing great 
(1:02:05)

IC

IC operates the 
remote control to 

look at the live 
images again 

(1:01:25)

IC

Technician 
switches to 
syncvision 
application 

(1:02:30)

CR-tech

IC order nurse 
to get a new 

stent for the last 
lesion (1:04:15)

IC nurse

IC controls 
screen images 

by using remote 
control (1:04:25)

IC

over the course of the whole 
procedure, someone is operating 
the lights at certain moments in 
time. Who does that and why? It 

happens like 20 times

over the course of the whole 
procedure, someone is 

operating the lights at certain 
moments in time. Who does 

that and why?

Fellow 2 requests 
something from 

the nurse 
(1:07:20)

Fellow 2

Fellow 2 puts 
some stuff on the 
sterile table and 
drops something 
in a bath (1:08:05)

Fellow 2

Fellow 1 operating 
remote in order 

to show images of 
newly places stent 

(1:08:32)

Fellow 1 Fellow 2 IC

Everyone pointing at 
the screen to 

indicate where the 
last balloon was 
placed (1:07:30)

Fellow 1 Fellow 2 IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

frustration occurs when 
it takes a long waiting 

time and the doctor does 
not have the control.

frustration occurs when 
it takes a long waiting 

time and the doctor does 
not have the control.

IC says to the 
patient not to move, 

and the nurse 
comes immediately 

to check on her 
(1:11:11)

IC nurse

IC decides not to 
give more 
saddation 

medicine (1:13:00)

IC nurse

both fellows want to 
contact the IC but he is 

turned aroudn and 
doing something 

different and does not 
reply. (1:13:27)

Fellow 1 Fellow 2 IC

initiate IVUS for 
assesment and 
evaluation by 
touching ipad 

screen. (1:14:55)

Fellow 1 Fellow 2 IC

fellow 2 
operates 

toucreen by 
IVUS (1:15:10)

Fellow 2

fellow 2 
initiation 
recording 

IVUS (1:15:20)
Fellow 2

everyone evaluates 
the recording and 
decides that it is 

very good (1:16:05)

Fellow 1 Fellow 2 IC

IC orders  to 
fetch 

something 
(1:16:05)

IC

IC asks for a 
change of lay- 

out on the 
screen (1:16:15)

IC

IC starts scrolling 
through IVUS by 

operating 
touchscreen 

(1:16:15)

IC

IC asks again 
(frustrated) for a 
change of lay- out 

on the screen 
(1:16:15)

IC

"Again, can you show IVUS for them?!" 
(1:16:18)

IC marks dots on 
the stent in IVUS 

to have indicators 
(1:17:45)

IC

IC takes 
something 
from sterile 

table (1:17:35)
IC

Dr Singh sees several 
challenges: Imaging should 

be so easy that everyone can 
use it, breaking calcium an 

bifurcations etc.

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

Pointing at the 
screen quite often 

to indicate 
something to each 

other (1:20:01)

Fellow 1 Fellow 2

Dr Singh sees several 
challenges: Imaging should 

be so easy that everyone can 
use it, breaking calcium an 

bifurcations etc.

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

"I think physician training is a big 
challenge" (1:20:20)

fellow 2 takes 
something from 
the sterile table 

(1:20:27)

Fellow 2

IC initiates iFR to 
check pressure 

levels on 
touchscreen iPad 

(1:20:37)

IC

IC and fellows look 
at the screen to 
analyze the iFR 

result, and conclude 
they are done 

(1:21:25)

Fellow 1 Fellow 2 IC

fellow 2 
hooks up 

iFR  (1:20:27)

Fellow 2

IC wants to take a 
final picture in 

which everything 
is clear (1:21:40)

IC

IC  to show the result 
on screen and is 

frustrated that the 
technician did not think 

of this themselves 
(knodding no) (1:23:00)

IC

IC and fellows 
look at the 

screen satisfied 
(1:22:50)

Fellow 1 Fellow 2 IC

"We will close the groin and send the 
patient home!" (1:23:30) fellow 2 starts 

operating the 
control panel to 

remove c- arm x- ray 
(I think) (1:23:30)

Fellow 2

IC and fellows 
start tidying up 

everything 
(1:24:00)

Fellow 1 Fellow 2 IC

IC is lookiong at 
and discussing 

previous studies 
of his angiogram 

(1:40)

IC

IC asks to the CR 
tech if he can see 

previous 
angiogram 

pictures (1:30)

CR-tech IC

Wearing 
gloves

Why is there a sterile cover 
over the systems? cant they 
be made from materials that 

repell bacteria?

Why is there a sterile cover 
over the systems? cant they 
be made from materials that 

repell bacteria?

Altering lay- out 
screen by clicking 

remote main 
screen (2:00)

IC

Pausing video 
by clicking 

remote main 
screen (2:50)

IC

diagnosing the 
problem with 
pressure wire 
analysis (2:50)

IC

Fellow turns over 
to the sterile table 

in order to get 
some additional 

gear (4:10)

Fellow 1

Dr. Singh explains 
Omniwire and 
previous wires 

(4:30)

IC

Dr. Singh 
flushing the 
Omniwire 

(4:50)
IC

Question: Why do 
they have to flush the 

wire from before?

Question: Why do 
they have to flush the 

wire from before?

Gives omniwire to 
collegue nurse 

that is connecting 
it. (5:20)

nurse

Dr. Singh explains 
new omni wire 

with reaction on 
different 

structures (6:50)

nurse

Dr. Singh requests 
to normalize the 

pressure wire 
(7:20)

IC

Dr. Singh 
advances 

omniwire through 
veins (9:10)

IC

Dr. Singh assesses 
the iFR to be 076 

which is 
insufficient (10:00)

IC

Dr. Singh asks 
for recording 

pullback 
(10:10)

IC

Dr. Singh als 
wants to take 

a picture 
(10:12)

IC

Picture is 
taken by 

fellow (10:15)

Fellow 1 IC

Pullback is 
initiated on 

request of IC 
(10:35)

Fellow 1 IC

IC asks for 
Co- 

registration 
(11:00)

CR-tech IC

IC requests 
for IVUS 
startup 
(13:30)

Fellow 1 IC

IC and fellow 
connect the IVUS 
receiver over the 
omniwire (14:30)

Fellow 1 IC

IC asks for screen 
adjustment with 

live IVUS feedback 
(14:50)

IC

IC asks for 
ringdown to 

fellow (15:00)

IC

IC notices that 
IVUS has a hard 

time going 
through (15:30)

IC

fellow touches 
IntraSight in order 

to start the 
process (15:05)

Fellow 2 IC

IC orders a 
recording of IVUS 

and bookmark 
that (16:20)

IC

Fellow initiates 
recording and 

adds bookmark 
(16:21)

Fellow 1

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

IC  realizes 
something is wrong 
with the recording 
and shouts to the 

CR tech (16:50)

CR-tech IC

"What is 
happening? Are you 

good?!" (16:55)

IC realizes 
sthe IVUS is 
stuck (17:00)

IC

IC manages 
to pull back 

the IVUS 
again (17:10)

IC

IC orders to 
bookmark 
it (17:18)

IC

IC orders to 
stop the 

recording  
(17:30)

IC

Fellow stops 
the 

recording  
(17:30)

Fellow 1

Fellow scrolling 
through IVUS on 

Intrasight 
(17:40)

Fellow 1

IC scrolling 
through IVUS 
on Intrasight 

(17:58)
IC

IC measuring the 
distal artery 

diameter LAD by 
touching ipad 

(18:05)

IC

IC measuring the 
proximal artery 

diameter LAD by 
touching ipad 

(19:20)

IC

IC assessing all 
calcified areas 
in the arteries 

(19:00)
IC

IC orders to 
get an specific 

angiosculpt 
(19:55)

IC

IC hooks up 
the 

angiosculpt 
(20:43)

IC

"We are going to try a 2.5 
x 15 angiosculpt with this 
wire. This could be very 

challenging since there is 
so much calcium." (20:00)

sterile nurse 
keeps the table 
tidy and fetches 

some gear (20:55)

S-N (sterile nurse)

IC orders to 
get an other 
balloon as 
well (21:40)

IC

Fellow blows 
up the 
balloon 
(21:40)

Fellow 1

IC orders CR tech 
to start 

application 
syncvision (21:50)

CR-tech IC

"I am pretty surprised 
with the support of this 

wire, really good." (22:20)

sterile nurse 
preparing the 

stent 
application(22:30)

S-N (sterile nurse)

Ic pointing at 
the screen to 

indicate 
angle (22:50)

IC

IC applying the 
new balloon to 

crack calcification 
with help of fellow 

(23:20)

Fellow 1 IC

Toggling on and off the 
lights happens often 
when a specific step 

starts.

Fellow adds 
some more 
contrasting 

fluids (23:40)
Fellow 1

Fellow and sterile 
nurse have 

conversation about 
preparing the next 

step (24:00)

Fellow 1 S-N (sterile nurse)

IC asks for more 
contrasting fluid 
to sterile nurse 

(25:00)

IC S-N (sterile nurse)

IC touches the 
remote control to 

change screen 
visuals (25:10)

IC

IC looks for 
marker in 

IVUS (25:11)

IC

Fellow picks 
something from 

sterile nursing table 
and puts away blow 

up device (25:40)

Fellow 1

IC orders to 
take a quick 

picture 
(26:10)

IC

IC moves the 
wire further 

into the body 
(26:30)

IC

IC asks for 
stentvision and sees 
on device detection 
that some calcium 
has not gone away 

(26:50)

CR-tech IC

IC wants to check 
it with IVUS and 
after that post- 
dilate it (27:10)

IC

IC  asks for a 
recording on 
IVUS to fellow 

(27:40)
IC

Fellow initiates 
IVUS recording by 

touching the 
Intrasight Ipad 

(27:40)

Fellow 1

Sterile nurse 
scrolling through 

recording on 
Intrasight Ipad to 
indicate the post 

dilate area (28:10)

S-N (sterile nurse)

IC asks for 
syncvision 

(28:20)
CR-tech IC

IC and fellow initiate 
post- dilation to a 

certain atmospheric 
value (28:40)

Fellow 1 IC

IC asks for a 
different 

balloon again 
(29:10)

IC

IC stepping on 
pedals but it does 

not work 
immediately? 

(24:50)

IC

Fellow indication 
something on 
screen again 

(29:40)

Fellow 1 IC

"While we wait for the 
balloon, we will go over the 

problem again in IVUS" 
(29:20)

Often they have to wait 
on a stent or balloon 
that is fetched by the 

nurse.
installing new 

balloon to do a 
final post- 

dilation (30:40)
Fellow 1 IC

blowing up 
the new 
balloon 
(31:10)

Fellow 1

stepping on the pedals 
initiates a light to light 
up next to the screen, 

why is that?

IC analysing iFR 
pressure and 

confirming that the 
problem is fixed to 

his team (32:10)

IC

IC asks if the CR tech 
can go back to the 
distal one to see 

that prediction and 
confirm that it was 

right (32:20)

CR-tech IC

IC turn around to 
get something 
from the sterile 

nursing table 
(32:40)

IC

IC, fellow and sterile 
nurse looking at the 

end result for 
assessment of the 
procedure (32:45)

Fellow 1 IC S-N (sterile nurse)

Around all 
applications 

have a 
sterile cover

IC adresses the quality of 
the new omniwire 

(regarding tip durability, 
exchange, kinkability, 

connectability, etc.) (33:35)

IC

Fellow and sterile 
nurse are already 

tidying up the 
operation area 

(33:00)

Fellow 1 S-N (sterile nurse)

IC also starts 
tidying up 

(35:30)

IC

Toggling on and off the 
lights happens often 
when a specific step 

starts.

Often they have to wait 
on a stent or balloon 
that is fetched by the 

nurse.

Analyzing 3 PCI procedures by writing down all 
interactions, interesting quotes, contextual references 
and initial insights.

01 PCI procedure 4 March 2021 - Dr. Singh
02 PCI procedure 19 October 2020 - Dr. Jeremias & Ali
03 PCI procedure 18 August 2020 - Dr. Singh
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Categorizing interactional touchpoints

Clustered 
interactions 

(128)
clicks remote 

for screen 
lay- out main 
screen (6:03)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (6:10)

IC

Altering 
orientation of 

image by clicking 
remote main 
screen (7:50)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (7:20)

IC

Pausing the 
video by clicking 
remote control 

(7:59)

IC

Moving the 
catheter 

because it is in 
the way (8:19)

Fellow 2 IC

Flushing the omni 
wire (pressure 
measurement) 

(12:04)

IC

Uses control to 
adjust lay- out 
of the screen 

(12:05)
IC

Gives omniwire to 
collegue that 
connects it to 

enter the body via 
catheter. (13:25)

Fellow 1

IC doctor 
points out 

where to be 
(14:10)

IC

IC doctor 
normalizes 

pressure wire on 
Intrasight iPad 

(14:45)

IC

IC doctor takes 
contrasting 

catheter and 
operates it  

(15:10)

IC

IF takes some 
stuff from the 
sterile nursing 
table (15:16)

Fellow 2

IF hands over 
medicine 

(nitroglycerine) 
(16:16)

Fellow 2

IC doctor installs 
addition onto 

catheter 
(nitroglycerine) 

(16:16)

IC

IC doctor takes 
picture with 
the wire in 

place (16:56)
IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (12:21)

nurse

IC doctor 
orders IF to 
record one 

picture (17:28)
IC

IF records one 
picture via 
instrasight 

iPad (17:30)
Fellow 2

Initial Insights

IF changes 
setting on 
instrasight 
iPad (17:35)

Fellow 2

IF changes lay out 
and starts 

recording IFR on 
instrasight iPad 

(17:42)

Fellow 2

Starts pulling 
back the 

omniwire. 
(17:50)

Fellow 1

IF stops 
recording IFR 
on instrasight 
iPad (18:14)

Fellow 2

IC doctor 
orders IF to 

stop recording 
(18:12)

IC

Control room 
technician shows co 
registration of pull 
back to see where 
lesion was (18:34)

CR-tech

IC doctor asks if 
the CR tech can 

scroll through the 
area in the 

angiogram (18:50)

IC

IC doctor asks him 
to scroll "up, up, 

up aaaaaand 
stop. " (19:05)

IC

IC doctor 
asks what the 

length is  
(19:10)

CR-tech IC

CR- tech 
answers 
(19:15)

CR-tech

IC doctor repeats 
what he says in 

order to confirm 
it  (19:30)

CR-tech IC

IC doctor asks 
to change the 
screen (19:42)

IC

IF leans over the 
patient in order 
to control the 

catheter (20:03)

Fellow 2

IF goes to table 
in order to fetch 

something 
(20:25)

Fellow 2

IC doctor 
asks to go to 
IVUS (20:40)

IC

IF puts an 
addition on 
the catheter 

(20:38)
Fellow 2

IC doctor asks to 
show a different 
(HEMO) screen 
again  (20:58)

IC

Keeps 
controlling the 
omniwire for 
IVUS (22:20)

Fellow 1

IF leans over to 
the catheter wuite 
often during IVUS 

(22:34)

Fellow 2

IF touches 
the intrasight 
iPad (22:40)

Fellow 2

IC doctor realizes he 
cant go forward so 
they have to come 
back, he orders to 

record (23:05)

IC

IF touches 
initiates recording 
on the intrasight 

iPad (23:05)

Fellow 2

IC doctor 
orders to 
mark the 

edge (23:05)
IC

IC doctor moves 
over to stop the 
IVUS recording 

(23:36)

IC

IC doctor 
operates the 

intrasight ipad to 
show lesion and 

examine it (23:50)

IC

IC marks the 
calcium on the 

touchscreen 
(24:20

IC

IC measuring 
the distances 

(24:37)

IC

IC gives 
instructions 

for the balloon 
(24:45)

IC

adding the 
stentwire to 
the catheter 

(26:12)
Fellow 1 Fellow 2

IC gives 
instructions for 

locating the 
balloon (26:59)

IC

putting the 
balloon into 
place (27:20)

Fellow 1 Fellow 2

preparing the 
medical 

procedure of 
taking away 

calcium (28:30)

Fellow 1 Fellow 2

changes lay 
out of screen 
to live screen 

(29:20)
CR-tech

IC gives 
instructions for 

moving the 
omniwire for IVUS 

(29:50)

IC

IF initiates 
recording of 

ivus on screen 
(30:10)

Fellow 2

IC gives 
instructions 
contrasting 

(30:15)
IC

IF Marks 
proximal edge 
on intrasight 
ipad (31:25)

Fellow 2

IC stops IVUS 
recording 

(31:45)

IC

IC analyzes 
arteries and 
measures on 

intrasight screen 
(touch) (32:15)

IC

IC and fellow 2 
discuss and mark 

all calcium an 
dissections in the 

artery (33:00)

Fellow 2 IC

fellow 1 adjusts 
screen preview for 

images on screen by 
clicking remote 
control (33:00)

Fellow 1

IF uses remote in 
order to adjust 

the visual info on 
screen (34:10)

Fellow 1

IC discusses 
length and 

thickness of the 
required stent 

(34:45)

Fellow 1 Fellow 2 IC

IC orders to fetch 
the right stent for 
the procedure to 
the sterile nurse 

(34:55)

IC nurse

IC asks for update 
on hemo to nurse, 

nurse answers 
(36:15)

IC nurse

fellow 1 and 
2 are 

installing the 
stent (36:22)

Fellow 1 Fellow 2

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

IC confrims if 
everyobne 
did it right 

(38:55)
Fellow 1 Fellow 2 IC

changes lay out of 
screen to another 
philips application 

'stentboost' 
(39:39)

CR-tech

IC adresses that it 
is important to 

improve training 
for new physician 

(41:40)

IC

IC and fellow 2 
initiate recording 

by clicking on 
screen iPad 

(42:30)

Fellow 2 IC

IC asks for new 
screen lay- out 

so everyone can 
see it (42:50)

IC

fellow 2 collects 
some stuff from 

the nursing 
table (43:30)

Fellow 2

IC marks some 
points on the 

intrasight screen to 
validate the 

procedure and stent 
positioning (44:25)

IC

IC scrolling through 
IVUS visual artery 

recording on 
instrasight ipad 

(44:40)

IC

IC plugs in the pressure 
wire to initiate IFR by 
clicking in instrasight 

screen also to validate 
a good result (44:50)

IC

fellow 2 
starts to tidy- 
up the place 

(45:40)
Fellow 2

IC evaluates the 
IFR with fellows 

and orders to take 
a final picture of 

screen (47:03)

Fellow 1 Fellow 2 IC

fellow 2 uses 
control panel 

(48:26)

Fellow 2

IC initiates 
next 

procedure 
(48:20)

IC

fellow 2 uses 
control panel 

(48:55)

Fellow 2

fellow 2 uses 
intrasight panel 

to initiate iFR 
(49:00)

Fellow 2

Nurse checks 
on patient  

(49:15)

nurse

fellow 2 uses 
intrasight panel 
to normalize iFR 

(49:35)

Fellow 2

fellow 2 uses 
intrasight panel to 
freeze frames and 

change settings 
(50:40)

Fellow 2

highlights IFR 
buy changing 

lay out of 
screen (52:30)

CR-tech

IC orders 
fellow 2 to 

take a picture 
(52:40)

Fellow 2 IC

IC orders fellow 2 
to start recording 
and dellow 1 to 
pull back (52:40)

Fellow 1 Fellow 2 IC

IC orders the 
technician to co- 

register it and 
highlight the 

screen (53:20)

CR-tech IC

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

Fellow 1 and 2 are 
collecting some stuff 

from the table 
behind them for 

preparing the next 
procedure (57:00)

Fellow 1 Fellow 2

Fellow 2 
initiates IVUS 

recording 
again. (58:00)

Fellow 2

IC orders to 
record IVUS 

and bookmark 
(57:30)

IC

IC orders to 
bookmark part of 
artery to indicate 

stent length 
(58:30)

IC

Fellow 2 asks 
something to 
the nurse to 

execute (58:25)

Fellow 2

IC scrolling through 
IVUS recording on 

intrasight and 
marking the 

diameter of artery 
(59:30)

IC

IC orders the 
nurse to collect 
a 25 angiosculpt 
(stent?) (1:00:25)

IC nurse

Fellow 1 
disinfects his 

hands randomly 
(1:00:48)

Fellow 1

IC walks up to the 
head of the patient, 
to calm her that she 

is doing great 
(1:02:05)

IC

IC operates the 
remote control to 

look at the live 
images again 

(1:01:25)

IC

Technician 
switches to 
syncvision 
application 

(1:02:30)

CR-tech

IC order nurse 
to get a new 

stent for the last 
lesion (1:04:15)

IC nurse

Fellow 2 requests 
something from 

the nurse 
(1:07:20)

Fellow 2

Fellow 2 puts 
some stuff on the 
sterile table and 
drops something 
in a bath (1:08:05)

Fellow 2

Fellow 1 operating 
remote in order 

to show images of 
newly places stent 

(1:08:32)

Fellow 1 Fellow 2 IC

Everyone pointing at 
the screen to 

indicate where the 
last balloon was 
placed (1:07:30)

Fellow 1 Fellow 2 IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC
IC says to the 

patient not to move, 
and the nurse 

comes immediately 
to check on her 

(1:11:11)

IC nurse

IC decides not to 
give more 
saddation 

medicine (1:13:00)

IC nurse

Both fellows want to 
contact the IC but he is 

turned aroudn and 
doing something else 
and does not reply. 

(1:13:27)

Fellow 1 Fellow 2 IC

initiate IVUS for 
assesment and 
evaluation by 
touching ipad 

screen. (1:14:55)

Fellow 1 Fellow 2 IC

fellow 2 
operates 

toucreen by 
IVUS (1:15:10)
Fellow 2

fellow 2 
initiation 
recording 

IVUS (1:15:20)
Fellow 2

everyone evaluates 
the recording and 
decides that it is 

very good (1:16:05)

Fellow 1 Fellow 2 IC

IC orders  to 
fetch 

something 
(1:16:05)

IC

IC asks for a 
change of lay- 

out on the 
screen (1:16:15)

IC
IC starts scrolling 
through IVUS by 

operating 
touchscreen 

(1:16:15)

IC

IC asks again 
(frustrated) for a 
change of lay- out 

on the screen 
(1:16:15)

CR-tech IC

IC marks dots on 
the stent in IVUS 

to have indicators 
(1:17:45)

IC

IC takes 
something 
from sterile 

table (1:17:35)

IC

Pointing at the 
screen quite often 

to indicate 
something to each 

other (1:20:01)

Fellow 1 Fellow 2

fellow 2 takes 
something from 
the sterile table 

(1:20:27)

Fellow 2

IC initiates iFR to 
check pressure 

levels on 
touchscreen iPad 

(1:20:37)

IC

fellow 2 
hooks up 

iFR  (1:20:27)

Fellow 2

IC wants to take a 
final picture in 

which everything 
is clear (1:21:40)

IC

IC orders to show the 
result on screen and is 

frustrated that the 
technician did not think 

of this themselves 
(knodding no) (1:23:00)

IC

IC and fellows 
look at the 

screen satisfied 
(1:22:50)

Fellow 1 Fellow 2 IC

fellow 2 starts 
operating the 

control panel to 
remove c- arm x- ray 

(I think) (1:23:30)

Fellow 2

IC and fellows 
start tidying up 

everything 
(1:24:00)

Fellow 1 Fellow 2 IC

Interesting 
quotes

doctor says: "the controls 
are very good, I do 

everything myself and don't 
rely on the staff" (10:25)

"there is one control 
panel and one 

intrasight iPad like 
screen with which I 

can control 
everything myself." 

(10:35)

"One of the major barriers on 
using your technology is that 
physicians rely on staff, they 
cant do things themselves in 
there, and that takes time."

"Doctors need to get 
taught how to use the 
best and most recent 

technologies in order to 
operate well." (11:10)

"However, it needs to improve 
because you dont have 

syncvision in here. Because i 
have to go inside the control 

room and do it myself." (11:17)

"So go ahead and record one 
of these pictures..." (17:33)

"that is the problem with 
syncvision, I can do it in this 

room" (18:55)

"click there yeas, and then 
scroll up, up, up and stop! stop 

Yes!" (19:05
"the key is that the catheter 
should go where it needs to 

go. Once you have done that, 
Philips should focus on 

training physicians to do what 
I am doing." (41:52)

"The only reason precision PCI 
can happen is because we use 

the technology that is 
provided by us and we dont 

guess here." (47:30)

"I guarantee you, most people 
would have put a focal short 
stent in there and the patient 

would have to come back." 
(47:42)

"We can save time, we only needed one 
stent, and we have technology from 
philips with this ipad that you can do 

everything with yourself" (49:45)

"Blow that up the screen! The other 
screen please... *Waiting* ... Yeah there 

you go. " (49:45)

"Hilda, are you doing okay? You are 
doing very great. We will give you some 
more medicine so you can go back to 
sleep. You are doing great, we have 
already done 2 arteries!" (1:02:00)

"Again, can you show 
IVUS for them?!" 

(1:16:18)

"I think physician 
training is a big 

challenge" (1:20:20)

"We will close the 
groin and send the 

patient home!" 
(1:23:30)

PCI 
procedure 

actions

Practical 
actions

Human 
computer 

interactions

Indirect 
human 

computer 
interactions

human 
interactions 

(communicat
ive)

human 
interactions 

(physical)

IC doctor 
points out 

where to be 
(14:10)

IC

IC doctor 
asks what the 

length is  
(19:10)

CR-tech IC

IC gives 
instructions for 

locating the 
balloon (26:59)

IC

IC asks for update 
on hemo to nurse, 

nurse answers 
(36:15)

IC nurse

IC and fellow 2 
discuss and mark 

all calcium an 
dissections in the 

artery (33:00)

Fellow 2 IC

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

IC initiates 
next 

procedure 
(48:20)

IC

IC evaluates the 
IFR with fellows 

and orders to take 
a final picture of 

screen (47:03)

Fellow 1 Fellow 2 IC

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

direct 
inefficiencies

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

Fellow 2 asks 
something to 
the nurse to 

execute (58:25)

Fellow 2

Everyone pointing at 
the screen to 

indicate where the 
last balloon was 
placed (1:07:30)

Fellow 1 Fellow 2 IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

Clustered 
interactions 

(86)

Initial Insights
Interesting 

quotes

You notice when the team is familiar with 
working with each other they already know 
what is going to happen in the procedure. 
They already start recordings without any 
request from the doctor. This leads to the 

procedure happening more efficient by good 
teamwork.

"can you give me 
another puff?" is a often 
repeated phrase about 

the contrasting fluid

Less stakeholders 
in IGT context (2 

interventionalist in 
total)

WEARING 
GLOVES

STERILE COVERS 
AROUND THE 

CONTROL PANEL 
AND SCREEN

Circulating nurse 
(C- N) is now also 

visible in the 
background

Sterile nurse (S- N) 
is now also visible 
at the end of the 

table (mainly 
operating the 

screen)

Both 
interventionalists 

are wearing a 
headset to 

communicate

talking about 
previous operations 
on this patient and 
the assessment of 

this procedure with 
each other

Fellow 1 IC

adjusting c- 
arch with 

control panel

Fellow 1

C- N sits behind 
the laptop 

operating with 
mouse and 
keyboard

C-N (Circulating Nurse)

IC starts contrasting 
visuals (for 

assesment) by 
touching the 

Intrasight screen

IC

IC discusses 
comments with 
fellow to get on 
the same page 

(3:30)

Fellow 1 IC

Flushing 
the omni 

wire (3:55)
IC

Gives omniwire 
to nurse that is 
connecting it 

(4:00)

IC

Asks if team can 
alter the lay- out of 
the screen for the 

pressure wire 
(4:25)

Fellow 1

sterile nurse 
appeared and 

talks loudly in the 
background with 

other nurse

S-N (sterile nurse)

sterile nurse is at 
the sterile nursing 
table behing the 
interventionalists 

(5:21)

S-N (sterile nurse)

IC asks if the team 
can normalize the 
pressure iFR (5:25)

IC

IC does 
contrasting with 
catheter  while 
Fellow operates 
the wire (6:06)

Fellow 1 IC

IC asks for a 
spot iFR 

initially (7:05)

IC S-N (sterile nurse)

Fellow explains 
his plans and 

pointing at the 
screen (7:10)

Fellow 1

IC asks for 
another spot 
iFR to sterile 
nurse (7:40)

IC S-N (sterile nurse)

IC asks for iFR 
pullback 

recording to 
sterile nurse 

(9:00)

IC S-N (sterile nurse)

Fellow doctor 
asks for 
taking a 

picture  (9:30)

Fellow 1

Sterile nurse 
takes a picture 
on intrasight 

(9:40)

S-N (sterile nurse)

Fellow asks for 
a extra puff of 
contrasting to 

IC (9:40)

Fellow 1 IC

CR- tech scales up sync 
vision (co registration to 
show where the lesion(s) 

were) and shows the 
marking of the pressure 

holes (10:40)

CR-tech

IC and Fellow 
discuss the 

analysis 
(10:45)

Fellow 1 IC

Conclude 
that they 

want to do 
IVUS (11:00)

Fellow 1 IC

IC asks to 
go to IVUS 

(11:05)
Fellow 1 IC

Sterile nurse 
gets something 
from the table  

(11:20)

S-N (sterile nurse)

Keeps 
controlling the 
omniwire for 
IVUS (11:25)

Fellow 1

IC asks fellow to 
wait and hit the 

ringdown 
function (11:28)

Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown function 
to the sterile 
nurse (11:28)

Fellow 1 IC S-N (sterile nurse)

Fellow orders 
team to record 
the IVUS (11:45)

CR-tech Fellow 1

S-N (sterile nurse)

Ic scrolling 
through IVUS 

recording 
(12:30)

IC

IC marks area 
to fix and CR 

tech adds sync 
vision (13:00)

CR-tech IC

Fellow wants 
to co- register 

this (13:10)

Fellow 1

IC measuring 
the distances 

and dimensions 
(13:00)

IC

C- N taking notes 
from the 

dimensions and 
such (13:20)

C-N (Circulating Nurse) Fellow 1

IC gives 
instructions on 

the balloon 
(13:30)

IC

Fellow wants to 
see the distal 

reference 
(13:30)

Fellow 1

CR tech 
measuring the 
distances and 
dimensions on 

syncvision (14:10)

CR-tech

IC gives 
instructions on 
the stent (and 

balloon) (14:30)

IC

IC and fellow 
putting the 
balloon into 
place (14:40)

Fellow 1 IC

 fellow asks to 
show a different 
visual on screen 

(15:15)

CR-tech IC

 IC inflates 
balloon in 

artery (17:05)

IC

 fellow explains 
calculations on 

stent and orders 
nurse to fetch it 

(15:30)

IC nurse

 IC inflates 
other balloon 

in artery 
(18:00)

IC

 Sterile nurse 
is connecting 

IVUS again 
(18:05)

IC

 IC and fellow 
both ask to record 
the IVUS pullback 
in order to see the 

result (18:30)

Fellow 1 IC

 IC and fellow both 
look at the analysis 

and are 
enthousiastic about 

the result  (19:00)

Fellow 1 IC

 IC initiates 
next 

procedure  
(20:30)

IC

 Fellow says it 
is hard to see 

in this view 
(20:30)

Fellow 1

 IC uses 
control panel 
to operate the 
C- arch (20:50)

IC

Everyone 
analyzing iFR in 
order to asses 
lesion (21:15)

C-N (Circulating Nurse) CR-tech

Fellow 1 IC S-N (sterile nurse)

Assesing other 
problematic area  

and evaluating 
whether it is going 

to be treated(21:30)

Fellow 1 IC

Deciding to 
do a pullback 

iFR (22:10)

IC

fellow asks if CR 
tech initiates 
recording iFR 

(22:15)

CR-tech Fellow 1

sterile nurse 
cleans up 

orperation 
table (22:26)

S-N (sterile nurse)

fellow asks to stop 
the recording and 
do the recording 

again (22:50)

Fellow 1

fellow advances 
the wire again 
and notices big 

drop in pressure 
(23:00)

Fellow 1

IC asks for another 
pullback and on the 
spot iFR (since they 
have discovered a 

second lesion 
(23:20)

Fellow 1 IC

IC changes C- 
arch position 
and rotation 

(23:25)

IC

Fellow asks IC 
if he can add 

some contrast 
(23:30)

Fellow 1 IC

CR tech initiates 
pullback 

recording 
(24:00)

CR-tech Fellow 1

Fellow randomly 
starts 

disinfecting his 
hands (24:30)

Fellow 1

Fellow starts 
pulling back 

(24:05)

Fellow 1

Fellow and IC 
assessing the 

procedure and 
protocol (24:35)

Fellow 1 IC  IC orders a 
certain type 
of balloon 

(25:05)

IC

Fellow randomly 
starts disinfecting 
his hands again 

(25:30)

Fellow 1

 IC applies 
new addition 
on catheter 

(25:45)

IC

 IC blows 
up balloon 

(26:20)

IC

 Fellow asks 
for a specific 
stent (26:30)

Fellow 1

 Fellow put 
in stent 
(27:50)

Fellow 1

 Nurse hands 
over the 

appropriate 
stent (27:20)

nurse

 IC puts some 
more 

contrasting in 
body (28:10)

IC

 IC blows up 
stent at right 
place (28:25)

IC

 Fellow asks for 
a specific 

balloon for post 
dilation (28:40)

Fellow 1

 Fellow ascertained 
that there is a bend 

in the stent and 
worries that they 

have to post dilate 
the stent (28:40)

Fellow 1 IC

"That is the thing that makes it difficult to analyse 
these thing angiographically (without imaging), 

maybe you have an incline in the artery that you 
can't notice. This leads to the stent not being able 

to fully extend." (29:05) THE INTERVENTIONAL 
CARDIOLOGIST

sterile nurse 
preparing other 

additions for post- 
dilation (30:00)

S-N (sterile nurse)

"I never fail to get surprised with this 
physiology. We are just wrong so 

often!" (29:15) THE FELLOW

IC asks for 
another 

application on 
screen (31:20)

IC

IC start 
blowing up 

balloon 
(31:20)

IC

IC and fellow 
analyzing and 

assesing pressure 
wire (32:30)

Fellow 1 IC

IC asks everyone 
to stop talking 
and value the 
result (33:10)

IC

"Okay stop, nobody talking" (33:15) THE 
IC

"This is great, how insane is it that you 
can predict the outcomes upfront of 
the procedure by knowing how much 
the lesions contribute" (33:20) THE IC

IC and fellow 
want to do a 

pull back 
(33:50)

Fellow 1 IC

CR tech 
initiates 

recording 
(33:50)

CR-tech

fellow starts 
pull back 
(34:00)

Fellow 1

fellow and IC 
asses the 

outcome and are 
happy with the 
result (34:15)

Fellow 1 IC

fellow and IC 
want to do a 

final angiogram 
(34:30)

Fellow 1 IC

IC operates 
the C- arch in 

another 
angle (34:50)

IC

fellow adds 
contrasting 
liquid and is 

satisfied (34:50)

Fellow 1

IC and fellow and 
sterile nurse start 

tidying up 
everything (36:00)

Fellow 1 IC S-N (sterile nurse)

PCI 
procedure 

actions

Practical 
actions

Human 
computer 

interactionsIndirect 
human 

computer 
interactions

human 
interactions 

(communicat
ive)

human 
interactions 

(physical)

direct 
inefficiencies

talking about 
previous operations 
on this patient and 
the assessment of 

this procedure with 
each other

Fellow 1 IC

talking about 
previous operations 
on this patient and 
the assessment of 

this procedure with 
each other

Fellow 1 IC

C- N sits behind 
the laptop 

operating with 
mouse and 
keyboard

C-N (Circulating Nurse)

Fellow asks for 
a extra puff of 
contrasting to 

IC (9:40)

Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown 
function (11:28)

Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown function 
to the sterile 
nurse (11:28)

Fellow 1 IC S-N (sterile nurse)

IC asks everyone 
to stop talking 
and value the 
result (33:10)

IC

Nurse 
starts IVUS 

(11:05)

S-N (sterile nurse)

Nurse 
initiates 

recording  
IVUS (11:45)

S-N (sterile nurse)

CR tech 
initiates 

recording iFR 
(22:15)

CR-tech

CR tech 
initiates Co- 
registration 

(13:10)

CR-tech

IC takes picture 
by touching 

IntraSight Ipad  
(9:30)

IC

Sterile nurse 
stops recording 

and starts it 
again (22:50)

S-N (sterile nurse)

Clustered 
interactions 

(73)

Initial Insights
Interesting 

quotes

Question: Why do 
they have to flush the 

wire from before?

stepping on the pedals 
initiates a light to light 
up next to the screen, 

why is that?

Why is there a sterile cover 
over the systems? cant they 
be made from materials that 

repell bacteria?

Toggling on and off the 
lights happens often 
when a specific step 

starts.

Often they have to wait 
on a stent or balloon 
that is fetched by the 

nurse.

Wearing 
gloves

Around all 
applications 

have a 
sterile cover

IC is lookiong at 
and discussing 

previous studies 
of his angiogram 

(1:40)

IC

IC asks to the CR 
tech if he can see 

previous 
angiogram 

pictures (1:30)

CR-tech IC

Altering lay- out 
screen by clicking 

remote main 
screen (2:00)

IC

Pausing video 
by clicking 

remote main 
screen (2:50)

IC

diagnosing the 
problem with 
pressure wire 
analysis (2:50)

IC

Fellow turns over 
to the sterile table 

in order to get 
some additional 

gear (4:10)

Fellow 1

Dr. Singh explains 
Omniwire and 
previous wires 

(4:30)

IC

Dr. Singh 
flushing the 
Omniwire 

(4:50)
IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (5:20)

nurse

Dr. Singh explains 
new omni wire 

with reaction on 
different 

structures (6:50)

nurse

Dr. Singh requests 
to normalize the 

pressure wire 
(7:20)

IC

Dr. Singh 
advances 

omniwire through 
veins (9:10)

IC

Dr. Singh assesses 
the iFR to be 076 

which is 
insufficient (10:00)

IC

Dr. Singh asks 
for recording 

pullback 
(10:10)

IC

Dr. Singh als 
wants to take 

a picture 
(10:12)

IC

Picture is 
taken by 

fellow (10:15)

Fellow 1 IC

Pullback is 
initiated on 

request of IC 
(10:35)

Fellow 1 IC

IC asks for 
Co- 

registration 
(11:00)

CR-tech IC

IC requests 
for IVUS 
startup 
(13:30)

Fellow 1 IC

IC and fellow 
connect the IVUS 
receiver over the 
omniwire (14:30)

Fellow 1 IC

IC asks for screen 
adjustment with 

live IVUS feedback 
(14:50)

IC

IC asks for 
ringdown to 

fellow (15:00)

IC

IC notices that 
IVUS has a hard 

time going 
through (15:30)

IC

fellow touches 
IntraSight in order 

to start the 
process (15:05)

Fellow 2 IC

IC orders a 
recording of IVUS 

and bookmark 
that (16:20)

IC

Fellow initiates 
recording and 

adds bookmark 
(16:21)

Fellow 1

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

IC  realizes 
something is wrong 
with the recording 
and shouts to the 

CR tech (16:50)

CR-tech IC

"What is happening? 
Are you good?!" (16:55)

IC realizes 
sthe IVUS is 
stuck (17:00)

IC

IC manages 
to pull back 

the IVUS 
again (17:10)

IC

IC orders to 
bookmark 
it (17:18)

IC

IC orders to 
stop the 

recording  
(17:30)

IC

Fellow stops 
the 

recording  
(17:30)

Fellow 1

Fellow scrolling 
through IVUS on 

Intrasight 
(17:40)

Fellow 1
IC scrolling 

through IVUS 
on Intrasight 

(17:58)
IC

IC measuring the 
distal artery 

diameter LAD by 
touching ipad 

(18:05)

IC

IC measuring the 
proximal artery 

diameter LAD by 
touching ipad 

(19:20)

IC

IC assessing all 
calcified areas 
in the arteries 

(19:00)

IC

IC orders to 
get an specific 

angiosculpt 
(19:55)

IC

IC hooks up 
the 

angiosculpt 
(20:43)

IC

"We are going to try a 2.5 x 15 
angiosculpt with this wire. 

This could be very challenging 
since there is so much 

calcium." (20:00)

sterile nurse 
keeps the table 
tidy and fetches 

some gear (20:55)

S-N (sterile nurse)

IC orders to 
get an other 
balloon as 
well (21:40)

IC

Fellow blows 
up the 
balloon 
(21:40)

Fellow 1

IC orders CR tech 
to start 

application 
syncvision (21:50)

CR-tech IC

"I am pretty surprised with 
the support of this wire, really 

good." (22:20)

sterile nurse 
preparing the 

stent 
application(22:30)

S-N (sterile nurse)

Ic pointing at 
the screen to 

indicate 
angle (22:50)

IC

IC applying the 
new balloon to 

crack calcification 
with help of fellow 

(23:20)

Fellow 1 IC

Fellow adds 
some more 
contrasting 

fluids (23:40)
Fellow 1

Fellow and sterile 
nurse have 

conversation about 
preparing the next 

step (24:00)

Fellow 1 S-N (sterile nurse)

IC asks for more 
contrasting fluid 
to sterile nurse 

(25:00)

IC S-N (sterile nurse)

IC touches the 
remote control to 

change screen 
visuals (25:10)

IC

IC looks for 
marker in 

IVUS (25:11)

IC

Fellow picks 
something from 

sterile nursing table 
and puts away blow 

up device (25:40)

Fellow 1

IC orders to 
take a quick 

picture 
(26:10)

IC

IC moves the 
wire further 

into the body 
(26:30)

IC

IC wants to check 
it with IVUS and 
after that post- 
dilate it (27:10)

IC

IC  asks for a 
recording on 
IVUS to fellow 

(27:40)
IC

Fellow initiates 
IVUS recording by 

touching the 
Intrasight Ipad 

(27:40)

Fellow 1

Sterile nurse 
scrolling through 

recording on 
Intrasight Ipad to 
indicate the post 

dilate area (28:10)

S-N (sterile nurse)

IC asks for 
syncvision 

(28:20)
CR-tech IC

IC and fellow initiate 
post- dilation to a 

certain atmospheric 
value (28:40)

Fellow 1 IC

IC asks for a 
different 

balloon again 
(29:10)

IC

IC stepping on 
pedals but it does 

not work 
immediately? 

(24:50)

IC

Fellow indication 
something on 
screen again 

(29:40)

Fellow 1 IC

"While we wait for the balloon, we 
will go over the problem again in 

IVUS" (29:20)

installing new 
balloon to do a 

final post- 
dilation (30:40)

Fellow 1 IC

blowing up 
the new 
balloon 
(31:10)

Fellow 1

IC analysing iFR 
pressure and 

confirming that the 
problem is fixed to 

his team (32:10)

IC

IC asks if the CR tech 
can go back to the 
distal one to see 

that prediction and 
confirm that it was 

right (32:20)

CR-tech IC

IC turn around to 
get something 
from the sterile 

nursing table 
(32:40)

IC

IC, fellow and sterile 
nurse looking at the 

end result for 
assessment of the 
procedure (32:45)

Fellow 1 IC S-N (sterile nurse)

IC adresses the quality of 
the new omniwire 

(regarding tip durability, 
exchange, kinkability, 

connectability, etc.) (33:35)

IC

Fellow and sterile 
nurse are already 

tidying up the 
operation area 

(33:00)

Fellow 1 S-N (sterile nurse)

IC also starts 
tidying up 

(35:30)

IC

PCI 
procedure 

actions

Practical 
actions

Human 
computer 

interactions

Indirect 
human 

computer 
interactions

human 
interactions 

(communicat
ive)

human 
interactions 

(physical)

direct 
inefficiencies

Gives omniwire to 
collegue nurse 

that is connecting 
it. (5:20)

nurse

CR Tech 
initiates Co- 
registration 

(11:00)
CR-tech

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

Fellow 
bookmarks 

(17:20)

Fellow 1

IC assessing all 
calcified areas 
in the arteries 

(19:00)

IC

CR Tech 
initiates 

SyncVision 
(21:50)

CR-tech

Ic pointing at 
the screen to 

indicate 
angle (22:50)

IC

Fellow picks 
something from 

sterile nursing table 
and puts away blow 

up device (25:40)

Fellow 1

CR Tech 
initiates 

SyncVision 
(28:25)

CR-tech

clicks remote 
for screen 

lay- out main 
screen (6:03)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (6:10)

IC

Altering 
orientation of 

image by clicking 
remote main 
screen (7:50)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (7:20)

IC

Pausing the 
video by clicking 
remote control 

(7:59)

IC

Moving the 
catheter 

because it is in 
the way (8:19)

Fellow 2 IC

Flushing the omni 
wire (pressure 
measurement) 

(12:04)

IC

Uses control to 
adjust lay- out 
of the screen 

(12:05)

IC

Gives omniwire to 
collegue that 
connects it to 

enter the body via 
catheter. (13:25)

Fellow 1

IC doctor 
points out 

where to be 
(14:10)

IC

IC doctor 
normalizes 

pressure wire on 
Intrasight iPad 

(14:45)

IC

IC doctor takes 
contrasting 

catheter and 
operates it  

(15:10)

IC

IF takes some 
stuff from the 
sterile nursing 
table (15:16)

Fellow 2

IF hands over 
medicine 

(nitroglycerine) 
(16:16)

Fellow 2

IC doctor installs 
addition onto 

catheter 
(nitroglycerine) 

(16:16)

IC

IC doctor takes 
picture with 
the wire in 

place (16:56)

IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (12:21)

nurse

IC doctor 
orders IF to 
record one 

picture (17:28)

IC

IF records one 
picture via 
instrasight 
iPad (17:30)

Fellow 2

IF changes 
setting on 
instrasight 

iPad (17:35)

Fellow 2

IF changes lay out 
and starts 

recording IFR on 
instrasight iPad 

(17:42)

Fellow 2

Starts pulling 
back the 

omniwire. 
(17:50)

Fellow 1

IF stops 
recording IFR 
on instrasight 
iPad (18:14)

Fellow 2

IC doctor 
orders IF to 

stop recording 
(18:12)

IC

Control room 
technician shows co 
registration of pull 
back to see where 
lesion was (18:34)

CR-tech

IC doctor asks if 
the CR tech can 

scroll through the 
area in the 

angiogram (18:50)

IC

IC doctor asks him 
to scroll "up, up, 

up aaaaaand 
stop. " (19:05)

IC

IC doctor 
asks what the 

length is  
(19:10)

CR-tech IC

CR- tech 
answers 
(19:15)

CR-tech

IC doctor repeats 
what he says in 

order to confirm 
it  (19:30)

CR-tech IC

IC doctor asks 
to change the 
screen (19:42)

IC

IF leans over the 
patient in order 
to control the 

catheter (20:03)

Fellow 2

IF goes to table 
in order to fetch 

something 
(20:25)

Fellow 2

IC doctor 
asks to go to 
IVUS (20:40)

IC

IF puts an 
addition on 
the catheter 

(20:38)

Fellow 2

IC doctor asks to 
show a different 
(HEMO) screen 
again  (20:58)

IC

Keeps 
controlling the 
omniwire for 
IVUS (22:20)

Fellow 1

IF leans over to 
the catheter wuite 
often during IVUS 

(22:34)

Fellow 2

IF touches 
the intrasight 
iPad (22:40)

Fellow 2

IC doctor realizes he 
cant go forward so 
they have to come 
back, he orders to 

record (23:05)

IC

IF touches 
initiates recording 
on the intrasight 

iPad (23:05)

Fellow 2

IC doctor 
orders to 
mark the 

edge (23:05)

IC

IC doctor moves 
over to stop the 
IVUS recording 

(23:36)

IC

IC doctor 
operates the 

intrasight ipad to 
show lesion and 

examine it (23:50)

IC

IC marks the 
calcium on the 

touchscreen 
(24:20

IC

IC measuring 
the distances 

(24:37)

IC

IC gives 
instructions 

for the balloon 
(24:45)

IC

adding the 
stentwire to 
the catheter 

(26:12)

Fellow 1 Fellow 2

IC gives 
instructions for 

locating the 
balloon (26:59)

IC

putting the 
balloon into 
place (27:20)

Fellow 1 Fellow 2

preparing the 
medical 

procedure of 
taking away 

calcium (28:30)

Fellow 1 Fellow 2

changes lay 
out of screen 
to live screen 

(29:20)

CR-tech

IC gives 
instructions for 

moving the 
omniwire for IVUS 

(29:50)

IC

IF initiates 
recording of 

ivus on screen 
(30:10)

Fellow 2

IC gives 
instructions 
contrasting 

(30:15)

IC

IF Marks 
proximal edge 
on intrasight 
ipad (31:25)

Fellow 2

IC stops IVUS 
recording 

(31:45)

IC

IC analyzes 
arteries and 
measures on 

intrasight screen 
(touch) (32:15)

IC

IC and fellow 2 
discuss and mark 

all calcium an 
dissections in the 

artery (33:00)

Fellow 2 IC

fellow 1 adjusts 
screen preview for 

images on screen by 
clicking remote 
control (33:00)

Fellow 1

IF uses remote in 
order to adjust 

the visual info on 
screen (34:10)

Fellow 1

IC discusses 
length and 

thickness of the 
required stent 

(34:45)

Fellow 1 Fellow 2 IC

IC orders to fetch 
the right stent for 
the procedure to 
the sterile nurse 

(34:55)

IC nurse

IC asks for update 
on hemo to nurse, 

nurse answers 
(36:15)

IC nurse

fellow 1 and 
2 are 

installing the 
stent (36:22)

Fellow 1 Fellow 2

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

IC confrims if 
everyobne 
did it right 

(38:55)

Fellow 1 Fellow 2 IC

changes lay out of 
screen to another 
philips application 

'stentboost' 
(39:39)

CR-tech

IC adresses that it 
is important to 

improve training 
for new physician 

(41:40)

IC

IC and fellow 2 
initiate recording 

by clicking on 
screen iPad 

(42:30)

Fellow 2 IC

IC asks for new 
screen lay- out 

so everyone can 
see it (42:50)

IC

fellow 2 collects 
some stuff from 

the nursing 
table (43:30)

Fellow 2

IC marks some 
points on the 

intrasight screen to 
validate the 

procedure and stent 
positioning (44:25)

IC

IC scrolling through 
IVUS visual artery 

recording on 
instrasight ipad 

(44:40)

IC

IC plugs in the pressure 
wire to initiate IFR by 
clicking in instrasight 

screen also to validate 
a good result (44:50)

IC

fellow 2 
starts to tidy- 
up the place 

(45:40)

Fellow 2

IC evaluates the 
IFR with fellows 

and orders to take 
a final picture of 

screen (47:03)

Fellow 1 Fellow 2 IC

fellow 2 uses 
control panel 

(48:26)

Fellow 2

IC initiates 
next 

procedure 
(48:20)

IC

fellow 2 uses 
control panel 

(48:55)

Fellow 2

fellow 2 uses 
intrasight panel 

to initiate iFR 
(49:00)

Fellow 2

Nurse checks 
on patient  

(49:15)

nurse

fellow 2 uses 
intrasight panel 
to normalize iFR 

(49:35)

Fellow 2

fellow 2 uses 
intrasight panel to 
freeze frames and 

change settings 
(50:40)

Fellow 2

highlights IFR 
buy changing 

lay out of 
screen (52:30)

CR-tech

IC orders 
fellow 2 to 

take a picture 
(52:40)

Fellow 2 IC

IC orders fellow 2 
to start recording 
and dellow 1 to 
pull back (52:40)

Fellow 1 Fellow 2 IC

IC orders the 
technician to co- 

register it and 
highlight the 

screen (53:20)

CR-tech IC

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

Fellow 1 and 2 are 
collecting some stuff 

from the table 
behind them for 

preparing the next 
procedure (57:00)

Fellow 1 Fellow 2

Fellow 2 
initiates IVUS 

recording 
again. (58:00)

Fellow 2

IC orders to 
record IVUS 

and bookmark 
(57:30)

IC

IC orders to 
bookmark part of 
artery to indicate 

stent length 
(58:30)

IC

Fellow 2 asks 
something to 
the nurse to 

execute (58:25)

Fellow 2

IC scrolling through 
IVUS recording on 

intrasight and 
marking the 

diameter of artery 
(59:30)

IC

IC orders the 
nurse to collect 
a 25 angiosculpt 
(stent?) (1:00:25)

IC nurse

Fellow 1 
disinfects his 

hands randomly 
(1:00:48)

Fellow 1

IC walks up to the 
head of the patient, 
to calm her that she 

is doing great 
(1:02:05)

IC

IC operates the 
remote control to 

look at the live 
images again 

(1:01:25)

IC

Technician 
switches to 
syncvision 
application 

(1:02:30)

CR-tech

IC order nurse 
to get a new 

stent for the last 
lesion (1:04:15)

IC nurse

Fellow 2 requests 
something from 

the nurse 
(1:07:20)

Fellow 2

Fellow 2 puts 
some stuff on the 
sterile table and 
drops something 
in a bath (1:08:05)

Fellow 2

Fellow 1 operating 
remote in order 

to show images of 
newly places stent 

(1:08:32)

Fellow 1 Fellow 2 IC

Everyone pointing at 
the screen to 

indicate where the 
last balloon was 
placed (1:07:30)

Fellow 1 Fellow 2 IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

IC says to the 
patient not to move, 

and the nurse 
comes immediately 

to check on her 
(1:11:11)

IC nurse

IC decides not to 
give more 
saddation 

medicine (1:13:00)

IC nurse

Both fellows want to 
contact the IC but he is 

turned aroudn and 
doing something else 
and does not reply. 

(1:13:27)

Fellow 1 Fellow 2 IC

initiate IVUS for 
assesment and 
evaluation by 
touching ipad 

screen. (1:14:55)
Fellow 1 Fellow 2 IC

fellow 2 
operates 

toucreen by 
IVUS (1:15:10)

Fellow 2

fellow 2 
initiation 
recording 

IVUS (1:15:20)
Fellow 2

everyone evaluates 
the recording and 
decides that it is 

very good (1:16:05)

Fellow 1 Fellow 2 IC

IC orders  to 
fetch 

something 
(1:16:05)

IC

IC asks for a 
change of lay- 

out on the 
screen (1:16:15)

IC

IC starts scrolling 
through IVUS by 

operating 
touchscreen 

(1:16:15)
IC

IC asks again 
(frustrated) for a 
change of lay- out 

on the screen 
(1:16:15)

CR-tech IC

IC marks dots on 
the stent in IVUS 

to have indicators 
(1:17:45)

IC IC takes 
something 
from sterile 

table (1:17:35)
IC

Pointing at the 
screen quite often 

to indicate 
something to each 

other (1:20:01)

Fellow 1 Fellow 2

fellow 2 takes 
something from 
the sterile table 

(1:20:27)

Fellow 2

IC initiates iFR to 
check pressure 

levels on 
touchscreen iPad 

(1:20:37)
IC

fellow 2 
hooks up 

iFR  (1:20:27)
Fellow 2

IC wants to take a 
final picture in 

which everything 
is clear (1:21:40)

IC

IC orders to show the 
result on screen and is 

frustrated that the 
technician did not think 

of this themselves 
(knodding no) (1:23:00)

IC

IC and fellows 
look at the 

screen satisfied 
(1:22:50)

Fellow 1 Fellow 2 IC

fellow 2 starts 
operating the 

control panel to 
remove c- arm x- ray 

(I think) (1:23:30)

Fellow 2

IC and fellows 
start tidying up 

everything 
(1:24:00)

Fellow 1 Fellow 2 IC

PCI 
procedure 

actions

Practical 
actions

Human 
computer 

interactions

Indirect 
human 

computer 
interactions 
(asking for it)

human 
interactions 

(communicat
ive)

human 
interactions 

(physical)

IC doctor 
points out 

where to be 
(14:10)

IC

IC doctor 
asks what the 

length is  
(19:10)

CR-tech IC

IC gives 
instructions for 

locating the 
balloon (26:59)

IC

IC asks for update 
on hemo to nurse, 

nurse answers 
(36:15)

IC nurse

IC and fellow 2 
discuss and mark 

all calcium an 
dissections in the 

artery (33:00)

Fellow 2 IC

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

IC initiates 
next 

procedure 
(48:20)

IC

IC evaluates the 
IFR with fellows 

and orders to take 
a final picture of 

screen (47:03)

Fellow 1 Fellow 2 IC

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

direct 
inefficiencies

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

Fellow 2 asks 
something to 
the nurse to 

execute (58:25)

Fellow 2

Everyone pointing at 
the screen to 

indicate where the 
last balloon was 
placed (1:07:30)

Fellow 1 Fellow 2 IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

talking about 
previous operations 
on this patient and 
the assessment of 

this procedure with 
each other

Fellow 1 IC

adjusting c- 
arch with 

control panel

Fellow 1

C- N sits behind 
the laptop 

operating with 
mouse and 
keyboard

C-N (Circulating Nurse)

IC starts contrasting 
visuals (for 

assesment) by 
touching the 

Intrasight screen

IC

IC discusses 
comments with 
fellow to get on 
the same page 

(3:30)

Fellow 1 IC

Flushing 
the omni 

wire (3:55)
IC

Gives omniwire 
to nurse that is 
connecting it 

(4:00)

IC

Asks if team can 
alter the lay- out of 
the screen for the 

pressure wire 
(4:25)

Fellow 1

sterile nurse 
appeared and 

talks loudly in the 
background with 

other nurse

S-N (sterile nurse)

sterile nurse is at 
the sterile nursing 
table behing the 
interventionalists 

(5:21)

S-N (sterile nurse)

IC asks if the team 
can normalize the 
pressure iFR (5:25)

IC

IC does 
contrasting with 
catheter  while 
Fellow operates 
the wire (6:06)

Fellow 1 IC

IC asks for a 
spot iFR 

initially (7:05)

IC S-N (sterile nurse)

Fellow explains 
his plans and 

pointing at the 
screen (7:10)

Fellow 1

IC asks for 
another spot 
iFR to sterile 
nurse (7:40)

IC S-N (sterile nurse)

IC asks for iFR 
pullback 

recording to 
sterile nurse 

(9:00)

IC S-N (sterile nurse)

Fellow doctor 
asks for 
taking a 

picture  (9:30)
Fellow 1

Sterile nurse 
takes a picture 
on intrasight 

(9:40)
S-N (sterile nurse)

Fellow asks for 
a extra puff of 
contrasting to 

IC (9:40)
Fellow 1 IC

CR- tech scales up sync 
vision (co registration to 
show where the lesion(s) 

were) and shows the 
marking of the pressure 

holes (10:40)

CR-tech

IC and Fellow 
discuss the 

analysis 
(10:45)

Fellow 1 IC

Conclude 
that they 

want to do 
IVUS (11:00)

Fellow 1 IC

IC asks to 
go to IVUS 

(11:05)
Fellow 1 IC

Sterile nurse 
gets something 
from the table  

(11:20)

S-N (sterile nurse)

Keeps 
controlling the 
omniwire for 
IVUS (11:25)

Fellow 1

IC asks fellow to 
wait and hit the 

ringdown 
function (11:28)

Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown function 
to the sterile 
nurse (11:28)

Fellow 1 IC S-N (sterile nurse)

Fellow orders 
team to record 
the IVUS (11:45)

CR-tech Fellow 1

S-N (sterile nurse)

Ic scrolling 
through IVUS 

recording 
(12:30)

IC

IC marks area 
to fix and CR 

tech adds sync 
vision (13:00)

CR-tech IC

Fellow wants 
to co- register 

this (13:10)

Fellow 1

IC measuring 
the distances 

and dimensions 
(13:00)

IC

C- N taking notes 
from the 

dimensions and 
such (13:20)

C-N (Circulating Nurse) Fellow 1

IC gives 
instructions on 

the balloon 
(13:30)

IC

Fellow wants to 
see the distal 

reference 
(13:30)

Fellow 1

CR tech 
measuring the 
distances and 
dimensions on 

syncvision (14:10)

CR-tech

IC gives 
instructions on 
the stent (and 

balloon) (14:30)

IC

IC and fellow 
putting the 
balloon into 
place (14:40)

Fellow 1 IC

 fellow asks to 
show a different 
visual on screen 

(15:15)

CR-tech IC

 IC inflates 
balloon in 

artery (17:05)

IC

 fellow explains 
calculations on 

stent and orders 
nurse to fetch it 

(15:30)

IC nurse

 IC inflates 
other balloon 

in artery 
(18:00)

IC

 Sterile nurse 
is connecting 

IVUS again 
(18:05)

IC

 IC and fellow 
both ask to record 
the IVUS pullback 
in order to see the 

result (18:30)

Fellow 1 IC

 IC and fellow both 
look at the analysis 

and are 
enthousiastic about 

the result  (19:00)

Fellow 1 IC

 IC initiates 
next 

procedure  
(20:30)

IC

 Fellow says it 
is hard to see 

in this view 
(20:30)

Fellow 1

 IC uses 
control panel 
to operate the 
C- arch (20:50)

IC

Everyone 
analyzing iFR in 
order to asses 
lesion (21:15)

C-N (Circulating Nurse) CR-tech

Fellow 1 IC S-N (sterile nurse)

Assesing other 
problematic area  

and evaluating 
whether it is going 

to be treated(21:30)

Fellow 1 IC

Deciding to 
do a pullback 

iFR (22:10)

IC

fellow asks if CR 
tech initiates 
recording iFR 

(22:15)

CR-tech Fellow 1

sterile nurse 
cleans up 

orperation 
table (22:26)

S-N (sterile nurse)

fellow asks to stop 
the recording and 
do the recording 

again (22:50)

Fellow 1

fellow advances 
the wire again 
and notices big 

drop in pressure 
(23:00)

Fellow 1

IC asks for another 
pullback and on the 
spot iFR (since they 
have discovered a 

second lesion 
(23:20)

Fellow 1 IC

IC changes C- 
arch position 
and rotation 

(23:25)
IC

Fellow asks IC 
if he can add 

some contrast 
(23:30)

Fellow 1 IC

CR tech initiates 
pullback 

recording 
(24:00)

CR-tech Fellow 1

Fellow randomly 
starts 

disinfecting his 
hands (24:30)

Fellow 1

Fellow starts 
pulling back 

(24:05)

Fellow 1

Fellow and IC 
assessing the 

procedure and 
protocol (24:35)

Fellow 1 IC

 IC orders a 
certain type 
of balloon 

(25:05)
IC

Fellow randomly 
starts disinfecting 
his hands again 

(25:30)

Fellow 1

 IC applies 
new addition 
on catheter 

(25:45)
IC

 IC blows 
up balloon 

(26:20)
IC

 Fellow asks 
for a specific 
stent (26:30)

Fellow 1

 Fellow put 
in stent 
(27:50)

Fellow 1

 Nurse hands 
over the 

appropriate 
stent (27:20)

nurse

 IC puts some 
more 

contrasting in 
body (28:10)

IC

 IC blows up 
stent at right 
place (28:25)

IC

 Fellow asks for 
a specific 

balloon for post 
dilation (28:40)

Fellow 1

 Fellow ascertained 
that there is a bend 

in the stent and 
worries that they 

have to post dilate 
the stent (28:40)

Fellow 1 IC

sterile nurse 
preparing other 

additions for post- 
dilation (30:00)

S-N (sterile nurse)

IC asks for 
another 

application on 
screen (31:20)

IC

IC start 
blowing up 

balloon 
(31:20)

IC

IC and fellow 
analyzing and 

assesing pressure 
wire (32:30)

Fellow 1 IC

IC asks everyone 
to stop talking 
and value the 
result (33:10)

IC

IC and fellow 
want to do a 

pull back 
(33:50)

Fellow 1 IC

CR tech 
initiates 

recording 
(33:50)

CR-tech

fellow starts 
pull back 
(34:00)

Fellow 1

fellow and IC 
asses the 

outcome and are 
happy with the 
result (34:15)

Fellow 1 IC

fellow and IC 
want to do a 

final angiogram 
(34:30)

Fellow 1 IC

IC operates 
the C- arch in 

another 
angle (34:50)

IC

fellow adds 
contrasting 
liquid and is 

satisfied (34:50)

Fellow 1

IC and fellow and 
sterile nurse start 

tidying up 
everything (36:00)

Fellow 1 IC S-N (sterile nurse)

talking about 
previous operations 
on this patient and 
the assessment of 

this procedure with 
each other

Fellow 1 IC

talking about 
previous operations 
on this patient and 
the assessment of 

this procedure with 
each other

Fellow 1 IC

C- N sits behind 
the laptop 

operating with 
mouse and 
keyboard

C-N (Circulating Nurse)

Fellow asks for 
a extra puff of 
contrasting to 

IC (9:40)
Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown 
function (11:28)

Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown function 
to the sterile 
nurse (11:28)

Fellow 1 IC S-N (sterile nurse)

IC asks everyone 
to stop talking 
and value the 
result (33:10)

IC

Nurse 
starts IVUS 

(11:05)
S-N (sterile nurse)

Nurse 
initiates 

recording  
IVUS (11:45)

S-N (sterile nurse)

CR tech 
initiates 

recording iFR 
(22:15)

CR-tech

CR tech 
initiates Co- 
registration 

(13:10)
CR-tech

IC takes picture 
by touching 

IntraSight Ipad  
(9:30)

IC

Sterile nurse 
stops recording 

and starts it 
again (22:50)

S-N (sterile nurse)

IC is lookiong at 
and discussing 

previous studies 
of his angiogram 

(1:40)

IC

IC asks to the CR 
tech if he can see 

previous 
angiogram 

pictures (1:30)

CR-tech IC

Altering lay- out 
screen by clicking 

remote main 
screen (2:00)

IC

Pausing video 
by clicking 

remote main 
screen (2:50)

IC

diagnosing the 
problem with 
pressure wire 
analysis (2:50)

IC

Fellow turns over 
to the sterile table 

in order to get 
some additional 

gear (4:10)
Fellow 1

Dr. Singh explains 
Omniwire and 
previous wires 

(4:30)

IC

Dr. Singh 
flushing the 
Omniwire 

(4:50)
IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (5:20)

nurse

Dr. Singh explains 
new omni wire 

with reaction on 
different 

structures (6:50)
nurse

Dr. Singh requests 
to normalize the 

pressure wire 
(7:20)

IC

Dr. Singh 
advances 

omniwire through 
veins (9:10)

IC

Dr. Singh assesses 
the iFR to be 076 

which is 
insufficient (10:00)

IC

Dr. Singh asks 
for recording 

pullback 
(10:10)

IC

Dr. Singh als 
wants to take 

a picture 
(10:12)

IC

Picture is 
taken by 

fellow (10:15)

Fellow 1 IC

Pullback is 
initiated on 

request of IC 
(10:35)

Fellow 1 IC

IC asks for 
Co- 

registration 
(11:00)

CR-tech IC

IC requests 
for IVUS 
startup 
(13:30)

Fellow 1 IC

IC and fellow 
connect the IVUS 
receiver over the 
omniwire (14:30)

Fellow 1 IC

IC asks for screen 
adjustment with 

live IVUS feedback 
(14:50)

IC

IC asks for 
ringdown to 

fellow (15:00)

IC

IC notices that 
IVUS has a hard 

time going 
through (15:30)

IC

fellow touches 
IntraSight in order 

to start the 
process (15:05)

Fellow 2 IC

IC orders a 
recording of IVUS 

and bookmark 
that (16:20)

IC

Fellow initiates 
recording and 

adds bookmark 
(16:21)

Fellow 1

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

IC  realizes 
something is wrong 
with the recording 
and shouts to the 

CR tech (16:50)

CR-tech IC

IC realizes 
sthe IVUS is 
stuck (17:00)

IC

IC manages 
to pull back 

the IVUS 
again (17:10)

IC

IC orders to 
bookmark 
it (17:18)

IC

IC orders to 
stop the 

recording  
(17:30)

IC

Fellow stops 
the 

recording  
(17:30)

Fellow 1

Fellow scrolling 
through IVUS on 

Intrasight 
(17:40)

Fellow 1

IC scrolling 
through IVUS 
on Intrasight 

(17:58)
IC

IC measuring the 
distal artery 

diameter LAD by 
touching ipad 

(18:05)
IC

IC measuring the 
proximal artery 

diameter LAD by 
touching ipad 

(19:20)
IC

IC assessing all 
calcified areas 
in the arteries 

(19:00)
IC

IC orders to 
get an specific 

angiosculpt 
(19:55)

IC

IC hooks up 
the 

angiosculpt 
(20:43)

IC

sterile nurse 
keeps the table 
tidy and fetches 

some gear (20:55)

S-N (sterile nurse)

IC orders to 
get an other 
balloon as 
well (21:40)

IC

Fellow blows 
up the 
balloon 
(21:40)

Fellow 1

IC orders CR tech 
to start 

application 
syncvision (21:50)

CR-tech IC

sterile nurse 
preparing the 

stent 
application(22:30)

S-N (sterile nurse)

Ic pointing at 
the screen to 

indicate 
angle (22:50)

IC

IC applying the 
new balloon to 

crack calcification 
with help of fellow 

(23:20)
Fellow 1 IC

Fellow adds 
some more 
contrasting 

fluids (23:40)
Fellow 1

Fellow and sterile 
nurse have 

conversation about 
preparing the next 

step (24:00)

Fellow 1 S-N (sterile nurse)

IC asks for more 
contrasting fluid 
to sterile nurse 

(25:00)

IC S-N (sterile nurse)

IC touches the 
remote control to 

change screen 
visuals (25:10)

IC
IC looks for 
marker in 

IVUS (25:11)
IC

Fellow picks 
something from 

sterile nursing table 
and puts away blow 

up device (25:40)

Fellow 1

IC orders to 
take a quick 

picture 
(26:10)

IC

IC moves the 
wire further 

into the body 
(26:30)

IC

IC wants to check 
it with IVUS and 
after that post- 
dilate it (27:10)

IC

IC  asks for a 
recording on 
IVUS to fellow 

(27:40)
IC

Fellow initiates 
IVUS recording by 

touching the 
Intrasight Ipad 

(27:40)
Fellow 1

Sterile nurse 
scrolling through 

recording on 
Intrasight Ipad to 
indicate the post 

dilate area (28:10)
S-N (sterile nurse)

IC asks for 
syncvision 

(28:20)
CR-tech IC

IC and fellow initiate 
post- dilation to a 

certain atmospheric 
value (28:40)

Fellow 1 IC

IC asks for a 
different 

balloon again 
(29:10)

IC

IC stepping on 
pedals but it does 

not work 
immediately? 

(24:50)
IC

Fellow indication 
something on 
screen again 

(29:40)

Fellow 1 IC

installing new 
balloon to do a 

final post- 
dilation (30:40)

Fellow 1 IC

blowing up 
the new 
balloon 
(31:10)

Fellow 1

IC analysing iFR 
pressure and 

confirming that the 
problem is fixed to 

his team (32:10)

IC

IC asks if the CR tech 
can go back to the 
distal one to see 

that prediction and 
confirm that it was 

right (32:20)
CR-tech IC

IC turn around to 
get something 

from the sterile 
nursing table 

(32:40)
IC

IC, fellow and sterile 
nurse looking at the 

end result for 
assessment of the 
procedure (32:45)

Fellow 1 IC S-N (sterile nurse)

IC adresses the quality of 
the new omniwire 

(regarding tip durability, 
exchange, kinkability, 

connectability, etc.) (33:35)

IC

Fellow and sterile 
nurse are already 

tidying up the 
operation area 

(33:00)
Fellow 1 S-N (sterile nurse)

IC also starts 
tidying up 

(35:30)
IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (5:20)

nurse

CR Tech 
initiates Co- 
registration 

(11:00)
CR-tech

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

Fellow 
bookmarks 

(17:20)
Fellow 1

IC assessing all 
calcified areas 
in the arteries 

(19:00)
IC

CR Tech 
initiates 

SyncVision 
(21:50)

CR-tech

Ic pointing at 
the screen to 

indicate 
angle (22:50)

IC

Fellow picks 
something from 

sterile nursing table 
and puts away blow 

up device (25:40)

Fellow 1

CR Tech 
initiates 

SyncVision 
(28:25)

CR-tech

Main stakeholder in 
these interactions is 

the IC
IC

Asking other people to 
do something 

sometimes leads to 
frustration

clicks remote 
for screen 

lay- out main 
screen (6:03)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (6:10)

IC

Altering 
orientation of 

image by clicking 
remote main 
screen (7:50)

IC

Altering lay- out 
screen by clicking 

remote main 
screen (7:20)

IC

Pausing the 
video by clicking 
remote control 

(7:59)

IC

Moving the 
catheter 

because it is in 
the way (8:19)

Fellow 2 IC

Flushing the omni 
wire (pressure 
measurement) 

(12:04)

IC

Uses control to 
adjust lay- out 
of the screen 

(12:05)

IC

Gives omniwire to 
collegue that 
connects it to 

enter the body via 
catheter. (13:25)

Fellow 1

IC doctor 
points out 

where to be 
(14:10)

IC

IC doctor 
normalizes 

pressure wire on 
Intrasight iPad 

(14:45)

IC

IC doctor takes 
contrasting 

catheter and 
operates it  

(15:10)

IC

IF takes some 
stuff from the 
sterile nursing 
table (15:16)

Fellow 2

IF hands over 
medicine 

(nitroglycerine) 
(16:16)

Fellow 2

IC doctor installs 
addition onto 

catheter 
(nitroglycerine) 

(16:16)

IC

IC doctor takes 
picture with 
the wire in 

place (16:56)

IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (12:21)

nurse

IC doctor 
orders IF to 
record one 

picture (17:28)

IC

IF records one 
picture via 
instrasight 

iPad (17:30)

Fellow 2

IF changes 
setting on 
instrasight 

iPad (17:35)

Fellow 2

IF changes lay out 
and starts 

recording IFR on 
instrasight iPad 

(17:42)

Fellow 2

Starts pulling 
back the 

omniwire. 
(17:50)

Fellow 1

IF stops 
recording IFR 
on instrasight 
iPad (18:14)

Fellow 2

IC doctor 
orders IF to 

stop recording 
(18:12)

IC

Control room 
technician shows co 
registration of pull 
back to see where 
lesion was (18:34)

CR-tech

IC doctor asks if 
the CR tech can 

scroll through the 
area in the 

angiogram (18:50)

IC

IC doctor asks him 
to scroll "up, up, 

up aaaaaand 
stop. " (19:05)

IC

IC doctor 
asks what the 

length is  
(19:10)

CR-tech IC

CR- tech 
answers 
(19:15)

CR-tech

IC doctor repeats 
what he says in 

order to confirm 
it  (19:30)

CR-tech IC

IC doctor asks 
to change the 
screen (19:42)

IC

IF leans over the 
patient in order 
to control the 

catheter (20:03)

Fellow 2

IF goes to table 
in order to fetch 

something 
(20:25)

Fellow 2

IC doctor 
asks to go to 
IVUS (20:40)

IC

IF puts an 
addition on 
the catheter 

(20:38)

Fellow 2

IC doctor asks to 
show a different 
(HEMO) screen 
again  (20:58)

IC

Keeps 
controlling the 
omniwire for 
IVUS (22:20)

Fellow 1

IF leans over to 
the catheter wuite 
often during IVUS 

(22:34)

Fellow 2

IF touches 
the intrasight 
iPad (22:40)

Fellow 2

IC doctor realizes he 
cant go forward so 
they have to come 
back, he orders to 

record (23:05)

IC

IF touches 
initiates recording 
on the intrasight 

iPad (23:05)

Fellow 2

IC doctor 
orders to 
mark the 

edge (23:05)

IC

IC doctor moves 
over to stop the 
IVUS recording 

(23:36)

IC

IC doctor 
operates the 

intrasight ipad to 
show lesion and 

examine it (23:50)

IC

IC marks the 
calcium on the 

touchscreen 
(24:20

IC

IC measuring 
the distances 

(24:37)

IC

IC gives 
instructions 

for the balloon 
(24:45)

IC

adding the 
stentwire to 
the catheter 

(26:12)

Fellow 1 Fellow 2

IC gives 
instructions for 

locating the 
balloon (26:59)

IC

putting the 
balloon into 
place (27:20)

Fellow 1 Fellow 2

preparing the 
medical 

procedure of 
taking away 

calcium (28:30)

Fellow 1 Fellow 2

changes lay 
out of screen 
to live screen 

(29:20)

CR-tech

IC gives 
instructions for 

moving the 
omniwire for IVUS 

(29:50)

IC

IF initiates 
recording of 

ivus on screen 
(30:10)

Fellow 2

IC gives 
instructions 
contrasting 

(30:15)

IC

IF Marks 
proximal edge 
on intrasight 
ipad (31:25)

Fellow 2

IC stops IVUS 
recording 

(31:45)

IC

IC analyzes 
arteries and 
measures on 

intrasight screen 
(touch) (32:15)

IC

IC and fellow 2 
discuss and mark 

all calcium an 
dissections in the 

artery (33:00)

Fellow 2 IC

fellow 1 adjusts 
screen preview for 

images on screen by 
clicking remote 
control (33:00)

Fellow 1

IF uses remote in 
order to adjust 

the visual info on 
screen (34:10)

Fellow 1

IC discusses 
length and 

thickness of the 
required stent 

(34:45)

Fellow 1 Fellow 2 IC

IC orders to fetch 
the right stent for 
the procedure to 
the sterile nurse 

(34:55)

IC nurse

IC asks for update 
on hemo to nurse, 

nurse answers 
(36:15)

IC nurse

fellow 1 and 
2 are 

installing the 
stent (36:22)

Fellow 1 Fellow 2

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

IC confrims if 
everyobne 
did it right 

(38:55)

Fellow 1 Fellow 2 IC

changes lay out of 
screen to another 
philips application 

'stentboost' 
(39:39)

CR-tech

IC adresses that it 
is important to 

improve training 
for new physician 

(41:40)

IC

IC and fellow 2 
initiate recording 

by clicking on 
screen iPad 

(42:30)

Fellow 2 IC

IC asks for new 
screen lay- out 

so everyone can 
see it (42:50)

IC

fellow 2 collects 
some stuff from 

the nursing 
table (43:30)

Fellow 2

IC marks some 
points on the 

intrasight screen to 
validate the 

procedure and stent 
positioning (44:25)

IC

IC scrolling through 
IVUS visual artery 

recording on 
instrasight ipad 

(44:40)

IC

IC plugs in the pressure 
wire to initiate IFR by 
clicking in instrasight 

screen also to validate 
a good result (44:50)

IC fellow 2 
starts to tidy- 
up the place 

(45:40)

Fellow 2

IC evaluates the 
IFR with fellows 

and orders to take 
a final picture of 

screen (47:03)

Fellow 1 Fellow 2 IC

fellow 2 uses 
control panel 

(48:26)

Fellow 2

IC initiates 
next 

procedure 
(48:20)

IC

fellow 2 uses 
control panel 

(48:55)

Fellow 2

fellow 2 uses 
intrasight panel 

to initiate iFR 
(49:00)

Fellow 2

Nurse checks 
on patient  

(49:15)

nurse

fellow 2 uses 
intrasight panel 
to normalize iFR 

(49:35)

Fellow 2

fellow 2 uses 
intrasight panel to 
freeze frames and 

change settings 
(50:40)

Fellow 2

highlights IFR 
buy changing 

lay out of 
screen (52:30)

CR-tech

IC orders 
fellow 2 to 

take a picture 
(52:40)

Fellow 2 IC

IC orders fellow 2 
to start recording 
and dellow 1 to 
pull back (52:40)

Fellow 1 Fellow 2 IC

IC orders the 
technician to co- 

register it and 
highlight the 

screen (53:20)

CR-tech IC

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

Fellow 1 and 2 are 
collecting some stuff 

from the table 
behind them for 

preparing the next 
procedure (57:00)

Fellow 1 Fellow 2

Fellow 2 
initiates IVUS 

recording 
again. (58:00)

Fellow 2

IC orders to 
record IVUS 

and bookmark 
(57:30)

IC

IC orders to 
bookmark part of 
artery to indicate 

stent length 
(58:30)

IC

Fellow 2 asks 
something to 
the nurse to 

execute (58:25)

Fellow 2

IC scrolling through 
IVUS recording on 

intrasight and 
marking the 

diameter of artery 
(59:30)

IC

IC orders the 
nurse to collect 
a 25 angiosculpt 
(stent?) (1:00:25)

IC nurse

Fellow 1 
disinfects his 

hands randomly 
(1:00:48)

Fellow 1

IC walks up to the 
head of the patient, 
to calm her that she 

is doing great 
(1:02:05)

IC

IC operates the 
remote control to 

look at the live 
images again 

(1:01:25)

IC

Technician 
switches to 
syncvision 
application 

(1:02:30)

CR-tech

IC order nurse 
to get a new 

stent for the last 
lesion (1:04:15)

IC nurse

Fellow 2 requests 
something from 

the nurse 
(1:07:20)

Fellow 2

Fellow 2 puts 
some stuff on the 
sterile table and 
drops something 
in a bath (1:08:05)

Fellow 2

Fellow 1 operating 
remote in order 

to show images of 
newly places stent 

(1:08:32)

Fellow 1 Fellow 2 IC

Everyone pointing at 
the screen to 

indicate where the 
last balloon was 
placed (1:07:30)

Fellow 1 Fellow 2 IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

IC says to the 
patient not to move, 

and the nurse 
comes immediately 

to check on her 
(1:11:11)

IC nurse

IC decides not to 
give more 
saddation 

medicine (1:13:00)

IC nurse

Both fellows want to 
contact the IC but he is 

turned aroudn and 
doing something else 
and does not reply. 

(1:13:27)

Fellow 1 Fellow 2 IC

initiate IVUS for 
assesment and 
evaluation by 
touching ipad 

screen. (1:14:55)
Fellow 1 Fellow 2 IC

fellow 2 
operates 

toucreen by 
IVUS (1:15:10)

Fellow 2

fellow 2 
initiation 
recording 

IVUS (1:15:20)
Fellow 2

everyone evaluates 
the recording and 
decides that it is 

very good (1:16:05)

Fellow 1 Fellow 2 IC

IC orders  to 
fetch 

something 
(1:16:05)

IC

IC asks for a 
change of lay- 

out on the 
screen (1:16:15)

IC

IC starts scrolling 
through IVUS by 

operating 
touchscreen 

(1:16:15)
IC

IC asks again 
(frustrated) for a 
change of lay- out 

on the screen 
(1:16:15)

CR-tech IC

IC marks dots on 
the stent in IVUS 

to have indicators 
(1:17:45)

IC

IC takes 
something 
from sterile 

table (1:17:35)
IC

Pointing at the 
screen quite often 

to indicate 
something to each 

other (1:20:01)

Fellow 1 Fellow 2

fellow 2 takes 
something from 
the sterile table 

(1:20:27)

Fellow 2

IC initiates iFR to 
check pressure 

levels on 
touchscreen iPad 

(1:20:37)
IC

fellow 2 
hooks up 

iFR  (1:20:27)
Fellow 2

IC wants to take a 
final picture in 

which everything 
is clear (1:21:40)

IC

IC orders to show the 
result on screen and is 

frustrated that the 
technician did not think 

of this themselves 
(knodding no) (1:23:00)

IC

IC and fellows 
look at the 

screen satisfied 
(1:22:50)

Fellow 1 Fellow 2 IC

fellow 2 starts 
operating the 

control panel to 
remove c- arm x- ray 

(I think) (1:23:30)

Fellow 2

IC and fellows 
start tidying up 

everything 
(1:24:00)

Fellow 1 Fellow 2 IC

PCI 
procedure 

actions

Practical 
actions

Human 
computer 

interactions

Indirect 
human 

computer 
interactions 
(asking for it)

human 
interactions 

(communicat
ive)

human 
interactions 

(physical)

IC doctor 
points out 

where to be 
(14:10)

IC

IC doctor 
asks what the 

length is  
(19:10)

CR-tech IC

IC gives 
instructions for 

locating the 
balloon (26:59)

IC

IC asks for update 
on hemo to nurse, 

nurse answers 
(36:15)

IC nurse

IC and fellow 2 
discuss and mark 

all calcium an 
dissections in the 

artery (33:00)

Fellow 2 IC

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

IC initiates 
next 

procedure 
(48:20)

IC

IC evaluates the 
IFR with fellows 

and orders to take 
a final picture of 

screen (47:03)

Fellow 1 Fellow 2 IC

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

direct 
inefficiencies

IC walks over to the control 
room to talk about the 

syncvision analysis (where 
to put the stent and the 

estimated outcomes) 
(55:00)

IC

Fellow 2 asks 
something to 
the nurse to 

execute (58:25)

Fellow 2

Everyone pointing at 
the screen to 

indicate where the 
last balloon was 
placed (1:07:30)

Fellow 1 Fellow 2 IC

IC orders to get two 
different stents and 
gets a bit frustrated 

after repeating it 
several times... 

(1:09:05)

IC

IC orders to get two 
different pieces and 
gets a bit frustated 
after repeating it 
several times... 

(1:09:05)

IC

talking about 
previous operations 
on this patient and 
the assessment of 

this procedure with 
each other

Fellow 1 IC

adjusting c- 
arch with 

control panel

Fellow 1

C- N sits behind 
the laptop 

operating with 
mouse and 
keyboard

C-N (Circulating Nurse)

IC starts contrasting 
visuals (for 

assesment) by 
touching the 

Intrasight screen

IC

IC discusses 
comments with 
fellow to get on 
the same page 

(3:30)

Fellow 1 IC

Flushing 
the omni 

wire (3:55)
IC

Gives omniwire 
to nurse that is 
connecting it 

(4:00)

IC

Asks if team can 
alter the lay- out of 
the screen for the 

pressure wire 
(4:25)

Fellow 1

sterile nurse 
appeared and 

talks loudly in the 
background with 

other nurse

S-N (sterile nurse)

sterile nurse is at 
the sterile nursing 
table behing the 
interventionalists 

(5:21)

S-N (sterile nurse)

IC asks if the team 
can normalize the 
pressure iFR (5:25)

IC

IC does 
contrasting with 
catheter  while 
Fellow operates 
the wire (6:06)

Fellow 1 IC

IC asks for a 
spot iFR 

initially (7:05)

IC S-N (sterile nurse)

Fellow explains 
his plans and 

pointing at the 
screen (7:10)

Fellow 1

IC asks for 
another spot 
iFR to sterile 
nurse (7:40)

IC S-N (sterile nurse)

IC asks for iFR 
pullback 

recording to 
sterile nurse 

(9:00)

IC S-N (sterile nurse)

Fellow doctor 
asks for 
taking a 

picture  (9:30)
Fellow 1

Sterile nurse 
takes a picture 
on intrasight 

(9:40)
S-N (sterile nurse)

Fellow asks for 
a extra puff of 
contrasting to 

IC (9:40)
Fellow 1 IC

CR- tech scales up sync 
vision (co registration to 
show where the lesion(s) 

were) and shows the 
marking of the pressure 

holes (10:40)

CR-tech

IC and Fellow 
discuss the 

analysis 
(10:45)

Fellow 1 IC

Conclude 
that they 

want to do 
IVUS (11:00)

Fellow 1 IC

IC asks to 
go to IVUS 

(11:05)
Fellow 1 IC

Sterile nurse 
gets something 
from the table  

(11:20)

S-N (sterile nurse)

Keeps 
controlling the 
omniwire for 
IVUS (11:25)

Fellow 1

IC asks fellow to 
wait and hit the 

ringdown 
function (11:28)

Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown function 
to the sterile 
nurse (11:28)

Fellow 1 IC S-N (sterile nurse)

Fellow orders 
team to record 
the IVUS (11:45)

CR-tech Fellow 1

S-N (sterile nurse)

Ic scrolling 
through IVUS 

recording 
(12:30)

IC

IC marks area 
to fix and CR 

tech adds sync 
vision (13:00)

CR-tech IC

Fellow wants 
to co- register 

this (13:10)

Fellow 1

IC measuring 
the distances 

and dimensions 
(13:00)

IC

C- N taking notes 
from the 

dimensions and 
such (13:20)

C-N (Circulating Nurse) Fellow 1

IC gives 
instructions on 

the balloon 
(13:30)

IC

Fellow wants to 
see the distal 

reference 
(13:30)

Fellow 1

CR tech 
measuring the 
distances and 
dimensions on 

syncvision (14:10)

CR-tech

IC gives 
instructions on 
the stent (and 

balloon) (14:30)

IC

IC and fellow 
putting the 
balloon into 
place (14:40)

Fellow 1 IC

 fellow asks to 
show a different 
visual on screen 

(15:15)

CR-tech IC

 IC inflates 
balloon in 

artery (17:05)

IC

 fellow explains 
calculations on 

stent and orders 
nurse to fetch it 

(15:30)

IC nurse

 IC inflates 
other balloon 

in artery 
(18:00)

IC

 Sterile nurse 
is connecting 

IVUS again 
(18:05)

IC

 IC and fellow 
both ask to record 
the IVUS pullback 
in order to see the 

result (18:30)

Fellow 1 IC

 IC and fellow both 
look at the analysis 

and are 
enthousiastic about 

the result  (19:00)

Fellow 1 IC

 IC initiates 
next 

procedure  
(20:30)

IC

 Fellow says it 
is hard to see 

in this view 
(20:30)

Fellow 1

 IC uses 
control panel 
to operate the 
C- arch (20:50)

IC

Everyone 
analyzing iFR in 
order to asses 
lesion (21:15)

C-N (Circulating Nurse) CR-tech

Fellow 1 IC S-N (sterile nurse)

Assesing other 
problematic area  

and evaluating 
whether it is going 

to be treated(21:30)

Fellow 1 IC

Deciding to 
do a pullback 

iFR (22:10)

IC

fellow asks if CR 
tech initiates 
recording iFR 

(22:15)

CR-tech Fellow 1

sterile nurse 
cleans up 

orperation 
table (22:26)

S-N (sterile nurse)

fellow asks to stop 
the recording and 
do the recording 

again (22:50)

Fellow 1

fellow advances 
the wire again 
and notices big 

drop in pressure 
(23:00)

Fellow 1

IC asks for another 
pullback and on the 
spot iFR (since they 
have discovered a 

second lesion 
(23:20)

Fellow 1 IC

IC changes C- 
arch position 
and rotation 

(23:25)
IC

Fellow asks IC 
if he can add 

some contrast 
(23:30)

Fellow 1 IC

CR tech initiates 
pullback 

recording 
(24:00)

CR-tech Fellow 1

Fellow randomly 
starts 

disinfecting his 
hands (24:30)

Fellow 1

Fellow starts 
pulling back 

(24:05)

Fellow 1

Fellow and IC 
assessing the 

procedure and 
protocol (24:35)

Fellow 1 IC

 IC orders a 
certain type 
of balloon 

(25:05)
IC

Fellow randomly 
starts disinfecting 
his hands again 

(25:30)

Fellow 1

 IC applies 
new addition 
on catheter 

(25:45)
IC

 IC blows 
up balloon 

(26:20)
IC

 Fellow asks 
for a specific 
stent (26:30)

Fellow 1

 Fellow put 
in stent 
(27:50)

Fellow 1

 Nurse hands 
over the 

appropriate 
stent (27:20)

nurse

 IC puts some 
more 

contrasting in 
body (28:10)

IC

 IC blows up 
stent at right 
place (28:25)

IC

 Fellow asks for 
a specific 

balloon for post 
dilation (28:40)

Fellow 1

 Fellow ascertained 
that there is a bend 

in the stent and 
worries that they 

have to post dilate 
the stent (28:40)

Fellow 1 IC

sterile nurse 
preparing other 

additions for post- 
dilation (30:00)

S-N (sterile nurse)

IC asks for 
another 

application on 
screen (31:20)

IC

IC start 
blowing up 

balloon 
(31:20)

IC

IC and fellow 
analyzing and 

assesing pressure 
wire (32:30)

Fellow 1 IC

IC asks everyone 
to stop talking 
and value the 
result (33:10)

IC

IC and fellow 
want to do a 

pull back 
(33:50)

Fellow 1 IC

CR tech 
initiates 

recording 
(33:50)

CR-tech

fellow starts 
pull back 
(34:00)

Fellow 1

fellow and IC 
asses the 

outcome and are 
happy with the 
result (34:15)

Fellow 1 IC

fellow and IC 
want to do a 

final angiogram 
(34:30)

Fellow 1 IC

IC operates 
the C- arch in 

another 
angle (34:50)

IC

fellow adds 
contrasting 
liquid and is 

satisfied (34:50)

Fellow 1

IC and fellow and 
sterile nurse start 

tidying up 
everything (36:00)

Fellow 1 IC S-N (sterile nurse)

talking about 
previous operations 
on this patient and 
the assessment of 

this procedure with 
each other

Fellow 1 IC

C- N sits behind 
the laptop 

operating with 
mouse and 
keyboard

C-N (Circulating Nurse)

Fellow asks for 
a extra puff of 
contrasting to 

IC (9:40)
Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown 
function (11:28)

Fellow 1 IC

IC asks fellow to 
wait and hit the 

ringdown function 
to the sterile 
nurse (11:28)

Fellow 1 IC S-N (sterile nurse)

IC asks everyone 
to stop talking 
and value the 
result (33:10)

IC

Nurse 
starts IVUS 

(11:05)
S-N (sterile nurse)

Nurse 
initiates 

recording  
IVUS (11:45)

S-N (sterile nurse)

CR tech 
initiates 

recording iFR 
(22:15)

CR-tech

CR tech 
initiates Co- 
registration 

(13:10)
CR-tech

IC takes picture 
by touching 

IntraSight Ipad  
(9:30)

IC

Sterile nurse 
stops recording 

and starts it 
again (22:50)

S-N (sterile nurse)

IC is lookiong at 
and discussing 

previous studies 
of his angiogram 

(1:40)

IC

IC asks to the CR 
tech if he can see 

previous 
angiogram 

pictures (1:30)

CR-tech IC

Altering lay- out 
screen by clicking 

remote main 
screen (2:00)

IC

Pausing video 
by clicking 

remote main 
screen (2:50)

IC

diagnosing the 
problem with 
pressure wire 
analysis (2:50)

IC

Fellow turns over 
to the sterile table 

in order to get 
some additional 

gear (4:10)
Fellow 1

Dr. Singh explains 
Omniwire and 
previous wires 

(4:30)

IC

Dr. Singh 
flushing the 
Omniwire 

(4:50)
IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (5:20)

nurse

Dr. Singh explains 
new omni wire 

with reaction on 
different 

structures (6:50)
nurse

Dr. Singh requests 
to normalize the 

pressure wire 
(7:20)

IC

Dr. Singh 
advances 

omniwire through 
veins (9:10)

IC

Dr. Singh assesses 
the iFR to be 076 

which is 
insufficient (10:00)

IC

Dr. Singh asks 
for recording 

pullback 
(10:10)

IC

Dr. Singh als 
wants to take 

a picture 
(10:12)

IC

Picture is 
taken by 

fellow (10:15)

Fellow 1 IC

Pullback is 
initiated on 

request of IC 
(10:35)

Fellow 1 IC

IC asks for 
Co- 

registration 
(11:00)

CR-tech IC

IC requests 
for IVUS 
startup 
(13:30)

Fellow 1 IC

IC and fellow 
connect the IVUS 
receiver over the 
omniwire (14:30)

Fellow 1 IC

IC asks for screen 
adjustment with 

live IVUS feedback 
(14:50)

IC

IC asks for 
ringdown to 

fellow (15:00)

IC

IC notices that 
IVUS has a hard 

time going 
through (15:30)

IC

fellow touches 
IntraSight in order 

to start the 
process (15:05)

Fellow 2 IC

IC orders a 
recording of IVUS 

and bookmark 
that (16:20)

IC

Fellow initiates 
recording and 

adds bookmark 
(16:21)

Fellow 1

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

IC  realizes 
something is wrong 
with the recording 
and shouts to the 

CR tech (16:50)

CR-tech IC

IC realizes 
sthe IVUS is 
stuck (17:00)

IC

IC manages 
to pull back 

the IVUS 
again (17:10)

IC

IC orders to 
bookmark 
it (17:18)

IC

IC orders to 
stop the 

recording  
(17:30)

IC

Fellow stops 
the 

recording  
(17:30)

Fellow 1

Fellow scrolling 
through IVUS on 

Intrasight 
(17:40)

Fellow 1

IC scrolling 
through IVUS 
on Intrasight 

(17:58)
IC

IC measuring the 
distal artery 

diameter LAD by 
touching ipad 

(18:05)
IC

IC measuring the 
proximal artery 

diameter LAD by 
touching ipad 

(19:20)
IC

IC orders to 
get an specific 

angiosculpt 
(19:55)

IC

IC hooks up 
the 

angiosculpt 
(20:43)

IC

sterile nurse 
keeps the table 
tidy and fetches 

some gear (20:55)

S-N (sterile nurse)

IC orders to 
get an other 
balloon as 
well (21:40)

IC

Fellow blows 
up the 
balloon 
(21:40)

Fellow 1

IC orders CR tech 
to start 

application 
syncvision (21:50)

CR-tech IC

sterile nurse 
preparing the 

stent 
application(22:30)

S-N (sterile nurse)

Ic pointing at 
the screen to 

indicate 
angle (22:50)

IC

IC applying the 
new balloon to 

crack calcification 
with help of fellow 

(23:20)
Fellow 1 IC

Fellow adds 
some more 
contrasting 

fluids (23:40)
Fellow 1

Fellow and sterile 
nurse have 

conversation about 
preparing the next 

step (24:00)

Fellow 1 S-N (sterile nurse)

IC asks for more 
contrasting fluid 
to sterile nurse 

(25:00)

IC S-N (sterile nurse)

IC touches the 
remote control to 

change screen 
visuals (25:10)

IC

IC looks for 
marker in 

IVUS (25:11)
IC

Fellow picks 
something from 

sterile nursing table 
and puts away blow 

up device (25:40)

Fellow 1

IC orders to 
take a quick 

picture 
(26:10)

IC

IC moves the 
wire further 

into the body 
(26:30)

IC

IC wants to check 
it with IVUS and 
after that post- 
dilate it (27:10)

IC

IC  asks for a 
recording on 
IVUS to fellow 

(27:40)
IC

Fellow initiates 
IVUS recording by 

touching the 
Intrasight Ipad 

(27:40)
Fellow 1

Sterile nurse 
scrolling through 

recording on 
Intrasight Ipad to 
indicate the post 

dilate area (28:10)
S-N (sterile nurse)

IC asks for 
syncvision 

(28:20)
CR-tech IC

IC and fellow initiate 
post- dilation to a 

certain atmospheric 
value (28:40)

Fellow 1 IC

IC asks for a 
different 

balloon again 
(29:10)

IC

IC stepping on 
pedals but it does 

not work 
immediately? 

(24:50)
IC

Fellow indication 
something on 
screen again 

(29:40)

Fellow 1 IC

installing new 
balloon to do a 

final post- 
dilation (30:40)

Fellow 1 IC

blowing up 
the new 
balloon 
(31:10)

Fellow 1

IC analysing iFR 
pressure and 

confirming that the 
problem is fixed to 

his team (32:10)

IC

IC asks if the CR tech 
can go back to the 
distal one to see 

that prediction and 
confirm that it was 

right (32:20)
CR-tech IC

IC turn around to 
get something 
from the sterile 

nursing table 
(32:40)

IC

IC, fellow and sterile 
nurse looking at the 

end result for 
assessment of the 
procedure (32:45)

Fellow 1 IC S-N (sterile nurse)

IC adresses the quality of 
the new omniwire 

(regarding tip durability, 
exchange, kinkability, 

connectability, etc.) (33:35)

IC

Fellow and sterile 
nurse are already 

tidying up the 
operation area 

(33:00)
Fellow 1 S-N (sterile nurse)

IC also starts 
tidying up 

(35:30)
IC

Gives omniwire to 
collegue nurse 

that is connecting 
it. (5:20)

nurse

CR Tech 
initiates Co- 
registration 

(11:00)
CR-tech

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

IC  doing the 
pullback and point 

out where calcium is 
during the recording 

(16:40)

IC

Fellow 
bookmarks 

(17:20)
Fellow 1

IC assessing all 
calcified areas 
in the arteries 

(19:00)
IC

CR Tech 
initiates 

SyncVision 
(21:50)

CR-tech

Ic pointing at 
the screen to 

indicate 
angle (22:50)

IC

Fellow picks 
something from 

sterile nursing table 
and puts away blow 

up device (25:40)

Fellow 1

CR Tech 
initiates 

SyncVision 
(28:25)

CR-tech

Cluster insights

Main stakeholder in these indirect 
HCI  interactions is the IC from him 

almost all interactions originate 
(88% of interactions within this 

category)

IC

Asking other people to do 
something sometimes leads 
to frustration because they 

want to have control 
themselves.

on- screen 
application 
/ altering 
lay- out

IC orders CR tech 
to start 

application 
syncvision (21:50)

CR-tech IC

diagnosis
functionali

ties

Majority of these indirect 
interactions are functional 

(51%): "can you make a 
picture?"or "bookmark that".

IC

Another big part of these indirect 
interactions are about applications 

on screen (36%): "can you show 
SyncVision?"or "Highlight the x- ray".

IC

Remote 
control

Control 
panel

Intrasight 
Ipad

Mostly simple orders that are asked 
to other stakeholders to do 

something. Not too complex. Only 
the diagnosis indirect interactions 
are quite complex but they don't 

happen that often

Simple 
interaction

Complex 
interaction

Simple 
interaction

Complex 
interaction

Simple 
interaction

Complex 
interaction

Control 
room

Simple 
interaction

Complex 
interaction

Intrasight touchscreen is the most 
frequently used system (62% for all 

direct interactions) for mostly 
simple (71%) interactions. 
Therefore, this is the most 

important interaction source.

The circulating nurse mostly 
documents the procedure: 

from diagnosis, to stent 
treatment and that kind of 

stuff...

All these different pedals, panels, 
controls and systems are difficult to 
combine. This is something to keep 
in mind when designing solutions 

for touchless interactions.

The CR tech has very defined 
tasks during the procedures. 

These are  in most cases 
delegated by the IC.

When these direct 
interactions are not done 
by the IC, they are often 

delegated by the IC.

79% of the direct HCI are quite 
simple (if you know how to use the 

systems. With the other 21% of 
interactions, a deeper 

understanding of systems and 
software is needed.

All systems (in the sterile 
zone) are covered in a sterile 
wrap that lays over it. This is 

not ideal for the intended 
interaction style.

the control panel is mostly used 
during the preparation for a 

procedure. Therefore, the amount 
of intraoperative interactions in one 

PCI procedure with the control 
panel is 2 on average.

IndicationConsultati
on

Giving 
instructions 
or asking for 
information

IC dicusses the exact 
position of the stent 

with fellow "come 
back half a 

milimeter" (37:40)

Fellow 1 Fellow 2 IC

Since all conmmunicative interactions 
are happening quite regularly, a lot of 

aspects during this procedure are based 
on communication. This is an important 

take away for designing for touchless 
interaction.

The considered types of 
communicative goals are distributed 

accordingly: Consultation 35% - 
Giving instructions 43% - Indication 

22%

Stakeholders in this context 
get irritated and frustrated 

when communication 
problems lead to 

inefficiencies.

Pointing is a really often occurring indication 
interaction between people. In this context 

you cant touch the screen because of sterility. 
Therefore, you some accuracy when you are 

far away from the screen. Sometimes this even 
adds up to everyone pointing at the screen at 

the same time.

The IC has to ask for 
silence in order to tell 

something to everyone

Tidying up 
& 

collecting
Connecting

sterile nurse 
keeps the table 
tidy and fetches 

some gear (20:55)

S-N (sterile nurse)

Other

Intrasight touchscreen is the most 
frequently used system (62% for all 

direct interactions) for mostly 
simple (71%) interactions. 
Therefore, this is the most 

important interaction source.

The circulating nurse mostly 
documents the procedure: 

from diagnosis, to stent 
treatment and that kind of 

stuff...

All these different pedals, panels, 
controls and systems are difficult to 
combine. This is something to keep 
in mind when designing solutions 

for touchless interactions.

The CR tech has very defined 
tasks during the procedures. 

These are  in most cases 
delegated by the IC.

When these direct 
interactions are not done 
by the IC, they are often 

delegated by the IC.

79% of the direct HCI are quite 
simple (if you know how to use the 

systems. With the other 21% of 
interactions, a deeper 

understanding of systems and 
software is needed.

All systems (in the sterile 
zone) are covered in a sterile 
wrap that lays over it. This is 

not ideal for the intended 
interaction style.

the control panel is mostly used 
during the preparation for a 

procedure. Therefore, the amount 
of intraoperative interactions in one 

PCI procedure with the control 
panel is 2 on average.

Main stakeholder in these indirect 
HC interactions is the IC from him 
almost all interactions originate 
(88% of interactions within this 

category)

Done IC

Asking other people to do 
something sometimes leads to 

frustration because they want to 
have control themselves.

Done

Majority of these indirect 
interactions are functional 

(51%): "can you make a 
picture?"or "bookmark that".

IC

Another big part of these indirect 
interactions are about applications 

on screen (36%): "can you show 
SyncVision?"or "Highlight the x- ray".

IC

Mostly simple orders that are asked 
to other stakeholders to do 

something. Not too complex. Only 
the diagnosis indirect interactions 
are quite complex but they don't 

happen that often

Since all conmmunicative interactions 
are happening quite regularly, a lot of 

aspects during this procedure are based 
on communication. This is an important 

take away for designing for touchless 
interaction.

The considered types of 
communicative goals are distributed 

accordingly: Consultation 35% - 
Giving instructions 43% - Indication 

22%

Stakeholders in this context 
get irritated and frustrated 

when communication 
problems lead to 

inefficiencies.

Pointing is a really often occurring indication 
interaction between people. In this context 

you cant touch the screen because of sterility. 
Therefore, you some accuracy when you are 

far away from the screen. Sometimes this even 
adds up to everyone pointing at the screen at 

the same time.

The IC has to ask for 
silence in order to tell 

something to everyone

It is important to keep 
everything tidy, sterile 
and prepared for the 

upcoming steps

It is important to keep 
everything tidy, sterile 
and prepared for the 

upcoming steps

60% of all interactions 
are based on 

communication 
(indirect HCI & HI)

60% of all interactions 
are based on 

communication 
(indirect HCI & HI)

Interactional touchpoints are categorized to structurize 
all interactions happening in PCI
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Gathering insights and establishing opportunities

OPPORTUNITY: Achieve less 
indirect HCI by giving more 
control to IC in certain tasks 

in order to prevent 
frustration.

OPPORTUNITY: 
Changing lay- out of 

main screen with 
touchless UIOPPORTUNITY: Simple 

HCI (both direct and 
indirect) can be replaced 

with touchless UI

Pointing at the screen - A 
lot of pointing to the 

screen while talking about 
the situation assesment

Done

Doctors says the system is 
already optimized for his 

independent control 
control (10:35)

Done

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)
Done

All devices now have sterile 
covers

Done

Several stakeholders are just 
standing there being quite 

during the process (only active 
when they are asked something.

Done

With all stakeholder being 
active at the same time, 

there is very limited space 
for the IC (20:07)

Done

A lot of the stakeholders in 
this room already know 

what to do (since they are 
experienced)

Done

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

Done

If doctors know how to use 
the technology, they gain 
confidence in their result 

and quality o care.

Done

"Go ahead and record 
guys", and "can you 

bookmark it" are said very 
often.

Done

over the course of the whole 
procedure, someone is operating 
the lights at certain moments in 
time. Who does that and why?

Done
frustration occurs when it 
takes a long waiting time 
and the doctor does not 

have the control.
Done

Dr Singh sees several challenges: 
Imaging should be so easy that 
everyone can use it, breaking 
calcium an bifurcations etc.

Done

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

Done

Done

"can you give me another 
puff?" is a often repeated 

phrase about the 
contrasting fluid

Done

Why is there a sterile cover 
over the systems? cant they 
be made from materials that 

repell bacteria?

Done

Toggling on and off the 
lights happens often when 

a specific step starts.

Done

Often they have to wait on 
a stent or balloon that is 

fetched by the nurse.

Done

Done

The circulating nurse mostly 
documents the procedure: from 

diagnosis, to stent treatment 
and that kind of stuff...

Done

All these different pedals, panels, 
controls and systems are difficult to 
combine. This is something to keep 
in mind when designing solutions 

for touchless interactions.

Done

The CR tech has very defined 
tasks during the procedures. 

These are  in most cases 
delegated by the IC.

Done

When these direct 
interactions are not done 
by the IC, they are often 

delegated by the IC.

Done

Done

All systems (in the sterile zone) are 
covered in a sterile wrap that lays 

over it. This is not ideal for the 
intended interaction style.

Done

Done

Main stakeholder in these indirect 
HCI interactions is the IC from him 

almost all interactions originate 
(88% of interactions within this 

category)

Done IC

Asking other people to do 
something sometimes leads to 

frustration because they want to 
have control themselves.

Done

Majority of these indirect HCI 
interactions are functional 

(51%): "can you make a 
picture?"or "bookmark that".

Done IC

Another big part of these indirect 
interactions are about applications 

on screen (36%): "can you show 
SyncVision?"or "Highlight the x- ray".

Done IC

Done

Done

The considered types of 
communicative goals are distributed 

accordingly: Consultation 35% - 
Giving instructions 43% - Indication 

22%

Done

Stakeholders in this context get 
irritated and frustrated when 

communication problems lead 
to inefficiencies.

Done

Done

The IC has to ask for 
silence in order to tell 

something to everyone

Done

It is important to keep 
everything tidy, sterile and 
prepared for the upcoming 

steps
Done

60% of all interactions are 
based on communication 

(indirect HCI & HI)
Done

"One of the major barriers on 
using your technology is that 

physicians rely on staff, they cant 
do things themselves in there, 

and that takes time."

"Doctors need to get 
taught how to use the 
best and most recent 

technologies in order to 
operate well." (11:10)

"However, it needs to improve 
because you dont have 

syncvision in here. Because i 
have to go inside the control 

room and do it myself." (11:17)

"So go ahead and record one 
of these pictures..." (17:33)

"that is the problem 
with syncvision, I 
can't do it in this 

room" (18:55)

"click there yeas, and 
then scroll up, up, up 
and stop! stop Yes!" 

(19:05

"the key is that the catheter 
should go where it needs to 

go. Once you have done that, 
Philips should focus on 

training physicians to do what I 
am doing." (41:52)

"The only reason precision PCI 
can happen is because we use 
the technology that is provided 
by us and we dont guess here." 

(47:30)

"I guarantee you, most people 
would have put a focal short 
stent in there and the patient 

would have to come back." 
(47:42)

"We can save time, we only needed 
one stent, and we have technology 
from philips with this ipad that you 

can do everything with yourself" 
(49:45)

"Blow that up the screen! The 
other screen please... 

*Waiting* ... Yeah there you 
go. " (49:45)

"Again, can you show 
IVUS for them?!" (1:16:18)

"I think physician 
training is a big 

challenge" (1:20:20)

"We will close the groin 
and send the patient 

home!" (1:23:30)

"Okay stop, 
nobody talks" 
(33:15) THE IC

"This is great, how insane is it that you 
can predict the outcomes upfront of the 

procedure by knowing how much the 
lesions contribute" (33:20) THE IC

"What is 
happening? Are 

you good?!" 
(16:55)

"We are going to try a 2.5 x 15 
angiosculpt with this wire. This could 
be very challenging since there is so 

much calcium." (20:00)

"I am pretty 
surprised with the 

support of this wire, 
really good." (22:20)

"While we wait for the balloon, 
we will go over the problem 

again in IVUS" (29:20)

Physicians are 
reliant on their staff

Done

Physicians are limited 
to their area in the 

operation room
Done

indication via 
communication is still 

difficult and time 
consuming

Done

IC thinks Philips should 
focus on training 
physicians for IGT

Done

Physicians are happy 
with the technology they 
can use to treat patients

Done

physicians like when 
they are in control 

for most interaction
Done

Pointing at the screen - A 
lot of pointing to the 

screen while talking about 
the situation assesment

Done

Done

The considered types of 
communicative goals are distributed 

accordingly: Consultation 35% - 
Giving instructions 43% - Indication 

22%

Done

OPPORTUNITY: 
Improving Indication 
accuracy (pointing)

It is happening on 
average 5 times in a 

procedure and is 
sometimes error- prone 

and inaccurate

Done

It is important to keep 
everything tidy, sterile and 
prepared for the upcoming 

steps
Done

OPPORTUNITY: Improving 
preparatory actions for 

collecting attributes during 
operation

Often during a 
procedure nurses have 
to collect some stent, 

angiosculpt and/or 
balloon, this takes some 

time that is not 
effectively used

"Go ahead and record 
guys", and "can you 

bookmark it" are said very 
often.

Done

"can you give me another 
puff?" is a often repeated 

phrase about the 
contrasting fluid

Done

OPPORTUNITY: Shorten 
commands or give IC more 

control so that he can 
execute these orders on his 

own.

These simple indirect 
HCI actions occur very 

often during a 
procedure.

The CR tech has very defined 
tasks during the procedures. 

These are  in most cases 
delegated by the IC.

Done

The circulating nurse mostly 
documents the procedure: from 

diagnosis, to stent treatment 
and that kind of stuff...

Done

OPPORTUNITY: 
Documenting 

with voice control

This would reduce 
necessary 

stakeholders in the 
OR and simplify 

actions.

OPPORTUNITY: 
Changing lay- out of 

main screen with 
touchless UI

Another big part of these indirect 
interactions are about applications 

on screen (36%): "can you show 
SyncVision?"or "Highlight the x- ray".

Done IC

Another big part of these indirect 
interactions are about applications 

on screen (36%): "can you show 
SyncVision?"or "Highlight the x- ray".

Done IC

Majority of these indirect HCI 
interactions are functional 

(51%): "can you make a 
picture?"or "bookmark that".

Done IC

OPPORTUNITY: 
replacing simple 

Indirect HCI commands 
with touchless UI

A request that is happening a 
lot is asking for execution of a 
simple task (on intrasight). If 

doctors could do this 
themselves, it would simplify 
the process. Right now, the IC 
has to shout to his Fellow in 
order to request this action.

Main stakeholder in these indirect 
HCI interactions is the IC from him 

almost all interactions originate 
(88% of interactions within this 

category)

Done IC
When these direct 

interactions are not done 
by the IC, they are often 

delegated by the IC.

Done

INSIGHT: IC is 
the main 

stakeholder

IC is at the core 
of almost every 

interaction 
(both HCI and 

HI)

Done

Done

OPPORTUNITY: Simple 
HCI (both direct and 

indirect) can be replaced 
with touchless UI

Both direct and indirect HCI are 
mostly simple interactions. Most 
of the time indirect HCI takes a 
bit longer, therefore it could be 
desirable to replace these with 

touchless UI. Direct HCI is 
executed quite fast, therefore, 
not sure about the efficiency 

improvement of these 
interactions if replaced with 

touchless UI

Done

Done

INSIGHT: Control 
panel is not used 
 often during PCI

INSIGHT: 
IntraSight is most 

used device

A request that is happening a 
lot is asking for a change in 

screen lay- out / applications. 
If doctors could do this 

themselves, it would simplify 
the process. Right now, the IC 

has to shout to the other 
room in order to request 

change.

Several stakeholders are just 
standing there being quite 

during the process (only active 
when they are asked something.

Done

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

Done

If doctors know how to use 
the technology, they gain 
confidence in their result 

and quality o care.

Done Dr Singh sees several challenges: 
Imaging should be so easy that 
everyone can use it, breaking 
calcium an bifurcations etc.

Done

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

Done

Physicians are happy 
with the technology they 
can use to treat patients

Done

IC thinks Philips should 
focus on training 
physicians for IGT

Done

INSIGHT / ADVICE: When 
devices and systems are 
improved doctors gain 

confidence and are happy 
with delivery.

OPPORTUNITY / 
INSIGHT: Philips should 

focus on training 
physicians

With all stakeholder being 
active at the same time, 

there is very limited space 
for the IC (20:07)

Done

Physicians are limited 
to their area in the 

operation room
Done

OPPORTUNITY: Allow for 
more interactions to 

happen within this limited 
space > touchless UI

All these different pedals, panels, 
controls and systems are difficult to 
combine. This is something to keep 
in mind when designing solutions 

for touchless interactions.

Done

INSIGHT: Interactions 
should be simplified 

and natural if they are 
changed.

They cannot move that 
much because of the 

limited space, to make 
sure they don't have to go 

through a lot of hassle, 
we could make sure more 
interactions are possible 

to happen within their 
limited space.

All systems (in the sterile zone) are 
covered in a sterile wrap that lays 

over it. This is not ideal for the 
intended interaction style.

Done

All devices now have sterile 
covers

Done

Sterile covers are not desirable 
for the intended interaction 

style. Maybe some controls can 
be replaced with touchless UI so 

that the interaction is 
comfortable. Maybe the control 

panel since it is not used that 
often during the procedure. 
Therefore, there is a lower 
threshold to implement.

physicians like when 
they are in control 

for most interaction
Done

frustration occurs when it 
takes a long waiting time 
and the doctor does not 

have the control.
Done

indication via communication 
is still difficult and time 

consuming and error- prone

Done

Physicians are 
reliant on their staff

Done

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)
Done

Often they have to wait on 
a stent or balloon that is 

fetched by the nurse.

Done

Stakeholders in this context get 
irritated and frustrated when 

communication problems lead 
to inefficiencies.

Done

OPPORTUNITY: Achieve less 
indirect HCI by giving more 
control to IC in certain tasks 

in order to prevent 
frustration.

Why is there a sterile cover 
over the systems? cant they 
be made from materials that 

repell bacteria?

Done

The IC has to ask for 
silence in order to tell 

something to everyone

Done

The considered types of 
communicative goals are distributed 

accordingly: Consultation 35% - 
Giving instructions 43% - Indication 

22%

Done

Done

60% of all interactions are 
based on communication 

(indirect HCI & HI)

Done

OPPORTUNITY / INSIGHT: A lot of 
interactions are based on 

communication. If communicative 
accuracy can be improved, this is a 

big improvement

OPPORTUNITY: 
Improving Indication 
accuracy (pointing)

OPPORTUNITY: Improving 
preparatory actions for 

collecting attributes during 
operation

OPPORTUNITY: give IC 
more control so that 
he can execute some 

more tasks on his own.

OPPORTUNITY: 
Documenting 

with voice control

OPPORTUNITY: 
replacing simple 

Indirect HCI commands 
with touchless UI

INSIGHT: IC is the main 
stakeholder. All 

interactions originate 
from him/her.

OPPORTUNITY: Allow for 
more interactions to 

happen within this limited 
space > touchless UI

INSIGHT: Control 
panel is not used 
 often during PCI

INSIGHT / ADVICE: When 
devices and systems are 
improved doctors gain 

confidence and are happy 
with delivery.

OPPORTUNITY / 
INSIGHT: Philips should 

focus on training 
physicians

INSIGHT: Interactions 
should be simplified 

and natural if they are 
changed.

INSIGHT: 
IntraSight is most 

used device

OPPORTUNITY: By 
implementating touchless UI, it 

is possible to optimize 
interaction experience (since 

sterile covers can be discarded)

OPPORTUNITY / INSIGHT: A lot 
of interactions are based on 
communication. Therefore, 

more effective communication 
channels are desirable.

doctor says: "the controls 
are very good, I do 

everything myself and don't 
rely on the staff" (10:25)

"there is one control panel 
and one intrasight iPad like 

screen with which I can 
control everything myself." 

(10:35)

"We can save time, we only needed 
one stent, and we have technology 
from philips with this ipad that you 

can do everything with yourself" 
(49:45)

"Blow that up the screen! The 
other screen please... 

*Waiting* ... Yeah there you 
go. " (49:45)

"click there yeas, and 
then scroll up, up, up 
and stop! stop Yes!" 

(19:05

"Again, can you show 
IVUS for them?!" (1:16:18)

"We are going to try a 2.5 x 15 
angiosculpt with this wire. This could 
be very challenging since there is so 

much calcium." (20:00)

OPPORTUNITY: By 
implementating touchless UI, it 

is possible to optimize 
interaction experience (since 

sterile covers can be discarded)

Limited area
more control 

to the IC
Less error- 

prone
More efficient

Less 
stakeholders

Overall less indirect HCI:
changing lay- out screen & take a 

picture & bookmark

Less 
frustration

60% of all interactions are 
based on communication 

(indirect HCI & HI)

Done

OPPORTUNITY: Achieve less 
indirect HCI by giving more 
control to IC in certain tasks 

in order to prevent 
frustration.

OPPORTUNITY: 
Changing lay- out of 

main screen with 
touchless UIOPPORTUNITY: Simple 

HCI (both direct and 
indirect) can be replaced 

with touchless UI

Pointing at the screen - A 
lot of pointing to the 

screen while talking about 
the situation assesment

Done

Doctors says the system is 
already optimized for his 

independent control 
control (10:35)

Done

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)
Done

All devices now have sterile 
covers

Done

Several stakeholders are just 
standing there being quite 

during the process (only active 
when they are asked something.

Done

With all stakeholder being 
active at the same time, 

there is very limited space 
for the IC (20:07)

Done

A lot of the stakeholders in 
this room already know 

what to do (since they are 
experienced)

Done

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

Done

If doctors know how to use 
the technology, they gain 
confidence in their result 

and quality o care.

Done

"Go ahead and record 
guys", and "can you 

bookmark it" are said very 
often.

Done

over the course of the whole 
procedure, someone is operating 
the lights at certain moments in 
time. Who does that and why?

Done
frustration occurs when it 
takes a long waiting time 
and the doctor does not 

have the control.
Done

Dr Singh sees several challenges: 
Imaging should be so easy that 
everyone can use it, breaking 
calcium an bifurcations etc.

Done

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

Done

Done

"can you give me another 
puff?" is a often repeated 

phrase about the 
contrasting fluid

Done

Why is there a sterile cover 
over the systems? cant they 
be made from materials that 

repell bacteria?

Done

Toggling on and off the 
lights happens often when 

a specific step starts.

Done

Often they have to wait on 
a stent or balloon that is 

fetched by the nurse.

Done

Done

The circulating nurse mostly 
documents the procedure: from 

diagnosis, to stent treatment 
and that kind of stuff...

Done

All these different pedals, panels, 
controls and systems are difficult to 
combine. This is something to keep 
in mind when designing solutions 

for touchless interactions.

Done

The CR tech has very defined 
tasks during the procedures. 

These are  in most cases 
delegated by the IC.

Done

When these direct 
interactions are not done 
by the IC, they are often 

delegated by the IC.

Done

Done

All systems (in the sterile zone) are 
covered in a sterile wrap that lays 

over it. This is not ideal for the 
intended interaction style.

Done

Done

Main stakeholder in these indirect 
HCI interactions is the IC from him 

almost all interactions originate 
(88% of interactions within this 

category)

Done IC

Asking other people to do 
something sometimes leads to 

frustration because they want to 
have control themselves.

Done

Majority of these indirect HCI 
interactions are functional 

(51%): "can you make a 
picture?"or "bookmark that".

Done IC

Another big part of these indirect 
interactions are about applications 

on screen (36%): "can you show 
SyncVision?"or "Highlight the x- ray".

Done IC

Done

Done

The considered types of 
communicative goals are distributed 

accordingly: Consultation 35% - 
Giving instructions 43% - Indication 

22%

Done

Stakeholders in this context get 
irritated and frustrated when 

communication problems lead 
to inefficiencies.

Done

Done

The IC has to ask for 
silence in order to tell 

something to everyone

Done

It is important to keep 
everything tidy, sterile and 
prepared for the upcoming 

steps
Done

60% of all interactions are 
based on communication 

(indirect HCI & HI)
Done

"One of the major barriers on 
using your technology is that 

physicians rely on staff, they cant 
do things themselves in there, 

and that takes time."

"Doctors need to get 
taught how to use the 
best and most recent 

technologies in order to 
operate well." (11:10)

"However, it needs to improve 
because you dont have 

syncvision in here. Because i 
have to go inside the control 

room and do it myself." (11:17)

"So go ahead and record one 
of these pictures..." (17:33)

"that is the problem 
with syncvision, I 
can't do it in this 

room" (18:55)

"click there yeas, and 
then scroll up, up, up 
and stop! stop Yes!" 

(19:05

"the key is that the catheter 
should go where it needs to 

go. Once you have done that, 
Philips should focus on 

training physicians to do what I 
am doing." (41:52)

"The only reason precision PCI 
can happen is because we use 
the technology that is provided 
by us and we dont guess here." 

(47:30)

"I guarantee you, most people 
would have put a focal short 
stent in there and the patient 

would have to come back." 
(47:42)

"We can save time, we only needed 
one stent, and we have technology 
from philips with this ipad that you 

can do everything with yourself" 
(49:45)

"Blow that up the screen! The 
other screen please... 

*Waiting* ... Yeah there you 
go. " (49:45)

"Again, can you show 
IVUS for them?!" (1:16:18)

"I think physician 
training is a big 

challenge" (1:20:20)

"We will close the groin 
and send the patient 

home!" (1:23:30)

"Okay stop, 
nobody talks" 
(33:15) THE IC

"This is great, how insane is it that you 
can predict the outcomes upfront of the 

procedure by knowing how much the 
lesions contribute" (33:20) THE IC

"What is 
happening? Are 

you good?!" 
(16:55)

"We are going to try a 2.5 x 15 
angiosculpt with this wire. This could 
be very challenging since there is so 

much calcium." (20:00)

"I am pretty 
surprised with the 

support of this wire, 
really good." (22:20)

"While we wait for the balloon, 
we will go over the problem 

again in IVUS" (29:20)

Physicians are 
reliant on their staff

Done

Physicians are limited 
to their area in the 

operation room
Done

indication via 
communication is still 

difficult and time 
consuming

Done

IC thinks Philips should 
focus on training 
physicians for IGT

Done

Physicians are happy 
with the technology they 
can use to treat patients

Done

physicians like when 
they are in control 

for most interaction
Done

Pointing at the screen - A 
lot of pointing to the 

screen while talking about 
the situation assesment

Done

Done

The considered types of 
communicative goals are distributed 

accordingly: Consultation 35% - 
Giving instructions 43% - Indication 

22%

Done

OPPORTUNITY: 
Improving Indication 
accuracy (pointing)

It is happening on 
average 5 times in a 

procedure and is 
sometimes error- prone 

and inaccurate

Done

It is important to keep 
everything tidy, sterile and 
prepared for the upcoming 

steps
Done

OPPORTUNITY: Improving 
preparatory actions for 

collecting attributes during 
operation

Often during a 
procedure nurses have 
to collect some stent, 

angiosculpt and/or 
balloon, this takes some 

time that is not 
effectively used

"Go ahead and record 
guys", and "can you 

bookmark it" are said very 
often.

Done

"can you give me another 
puff?" is a often repeated 

phrase about the 
contrasting fluid

Done

OPPORTUNITY: Shorten 
commands or give IC more 

control so that he can 
execute these orders on his 

own.

These simple indirect 
HCI actions occur very 

often during a 
procedure.

The CR tech has very defined 
tasks during the procedures. 

These are  in most cases 
delegated by the IC.

Done

The circulating nurse mostly 
documents the procedure: from 

diagnosis, to stent treatment 
and that kind of stuff...

Done

OPPORTUNITY: 
Documenting 

with voice control

This would reduce 
necessary 

stakeholders in the 
OR and simplify 

actions.

OPPORTUNITY: 
Changing lay- out of 

main screen with 
touchless UI

Another big part of these indirect 
interactions are about applications 

on screen (36%): "can you show 
SyncVision?"or "Highlight the x- ray".

Done IC

Another big part of these indirect 
interactions are about applications 

on screen (36%): "can you show 
SyncVision?"or "Highlight the x- ray".

Done IC

Majority of these indirect HCI 
interactions are functional 

(51%): "can you make a 
picture?"or "bookmark that".

Done IC

OPPORTUNITY: 
replacing simple 

Indirect HCI commands 
with touchless UI

A request that is happening a 
lot is asking for execution of a 
simple task (on intrasight). If 

doctors could do this 
themselves, it would simplify 
the process. Right now, the IC 
has to shout to his Fellow in 
order to request this action.

Main stakeholder in these indirect 
HCI interactions is the IC from him 

almost all interactions originate 
(88% of interactions within this 

category)

Done IC
When these direct 

interactions are not done 
by the IC, they are often 

delegated by the IC.

Done

INSIGHT: IC is 
the main 

stakeholder

IC is at the core 
of almost every 

interaction 
(both HCI and 

HI)

Done

Done

OPPORTUNITY: Simple 
HCI (both direct and 

indirect) can be replaced 
with touchless UI

Both direct and indirect HCI are 
mostly simple interactions. Most 
of the time indirect HCI takes a 
bit longer, therefore it could be 
desirable to replace these with 

touchless UI. Direct HCI is 
executed quite fast, therefore, 
not sure about the efficiency 

improvement of these 
interactions if replaced with 

touchless UI

Done

Done

INSIGHT: Control 
panel is not used 
 often during PCI

INSIGHT: 
IntraSight is most 

used device

A request that is happening a 
lot is asking for a change in 

screen lay- out / applications. 
If doctors could do this 

themselves, it would simplify 
the process. Right now, the IC 

has to shout to the other 
room in order to request 

change.

Several stakeholders are just 
standing there being quite 

during the process (only active 
when they are asked something.

Done

Doctor adresses several 
improvement points for Philips that 
are critical: the delivery of catheters, 

Image quality improvements, 
learning how to use the systems.

Done

If doctors know how to use 
the technology, they gain 
confidence in their result 

and quality o care.

Done Dr Singh sees several challenges: 
Imaging should be so easy that 
everyone can use it, breaking 
calcium an bifurcations etc.

Done

Dr Singh sees several challenges: 
your training as a doctor and your 

understanding is hard to teach. 
know and understand imaging and 

physiology.

Done

Physicians are happy 
with the technology they 
can use to treat patients

Done

IC thinks Philips should 
focus on training 
physicians for IGT

Done

INSIGHT / ADVICE: When 
devices and systems are 
improved doctors gain 

confidence and are happy 
with delivery.

OPPORTUNITY / 
INSIGHT: Philips should 

focus on training 
physicians

With all stakeholder being 
active at the same time, 

there is very limited space 
for the IC (20:07)

Done

Physicians are limited 
to their area in the 

operation room
Done

OPPORTUNITY: Allow for 
more interactions to 

happen within this limited 
space > touchless UI

All these different pedals, panels, 
controls and systems are difficult to 
combine. This is something to keep 
in mind when designing solutions 

for touchless interactions.

Done

INSIGHT: Interactions 
should be simplified 

and natural if they are 
changed.

They cannot move that 
much because of the 

limited space, to make 
sure they don't have to go 

through a lot of hassle, 
we could make sure more 
interactions are possible 

to happen within their 
limited space.

All systems (in the sterile zone) are 
covered in a sterile wrap that lays 

over it. This is not ideal for the 
intended interaction style.

Done

All devices now have sterile 
covers

Done

Sterile covers are not desirable 
for the intended interaction 

style. Maybe some controls can 
be replaced with touchless UI so 

that the interaction is 
comfortable. Maybe the control 

panel since it is not used that 
often during the procedure. 
Therefore, there is a lower 
threshold to implement.

physicians like when 
they are in control 

for most interaction
Done

frustration occurs when it 
takes a long waiting time 
and the doctor does not 

have the control.
Done

indication via communication 
is still difficult and time 

consuming and error- prone

Done

Physicians are 
reliant on their staff

Done

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)
Done

Often they have to wait on 
a stent or balloon that is 

fetched by the nurse.

Done

Stakeholders in this context get 
irritated and frustrated when 

communication problems lead 
to inefficiencies.

Done

OPPORTUNITY: Achieve less 
indirect HCI by giving more 
control to IC in certain tasks 

in order to prevent 
frustration.

Why is there a sterile cover 
over the systems? cant they 
be made from materials that 

repell bacteria?

Done

The IC has to ask for 
silence in order to tell 

something to everyone

Done

The considered types of 
communicative goals are distributed 

accordingly: Consultation 35% - 
Giving instructions 43% - Indication 

22%

Done

Done

60% of all interactions are 
based on communication 

(indirect HCI & HI)

Done

OPPORTUNITY / INSIGHT: A lot of 
interactions are based on 

communication. If communicative 
accuracy can be improved, this is a 

big improvement

OPPORTUNITY: 
Improving Indication 
accuracy (pointing)

OPPORTUNITY: Improving 
preparatory actions for 

collecting attributes during 
operation

OPPORTUNITY: give IC 
more control so that 
he can execute some 

more tasks on his own.

OPPORTUNITY: 
Documenting 

with voice control

OPPORTUNITY: 
replacing simple 

Indirect HCI commands 
with touchless UI

INSIGHT: IC is the main 
stakeholder. All 

interactions originate 
from him/her.

OPPORTUNITY: Allow for 
more interactions to 

happen within this limited 
space > touchless UI

INSIGHT: Control 
panel is not used 
 often during PCI

INSIGHT / ADVICE: When 
devices and systems are 
improved doctors gain 

confidence and are happy 
with delivery.

OPPORTUNITY / 
INSIGHT: Philips should 

focus on training 
physicians

INSIGHT: Interactions 
should be simplified 

and natural if they are 
changed.

INSIGHT: 
IntraSight is most 

used device

OPPORTUNITY: By 
implementating touchless UI, it 

is possible to optimize 
interaction experience (since 

sterile covers can be discarded)

OPPORTUNITY / INSIGHT: A lot 
of interactions are based on 
communication. Therefore, 

more effective communication 
channels are desirable.

doctor says: "the controls 
are very good, I do 

everything myself and don't 
rely on the staff" (10:25)

"there is one control panel 
and one intrasight iPad like 

screen with which I can 
control everything myself." 

(10:35)

"We can save time, we only needed 
one stent, and we have technology 
from philips with this ipad that you 

can do everything with yourself" 
(49:45)

"Blow that up the screen! The 
other screen please... 

*Waiting* ... Yeah there you 
go. " (49:45)

"click there yeas, and 
then scroll up, up, up 
and stop! stop Yes!" 

(19:05

"Again, can you show 
IVUS for them?!" (1:16:18)

"We are going to try a 2.5 x 15 
angiosculpt with this wire. This could 
be very challenging since there is so 

much calcium." (20:00)

OPPORTUNITY: By 
implementating touchless UI, it 

is possible to optimize 
interaction experience (since 

sterile covers can be discarded)

Limited area
more control 

to the IC
Less error- 

prone
More efficient

Less 
stakeholders

Overall less indirect HCI:
changing lay- out screen & take a 

picture & bookmark

Less 
frustration

60% of all interactions are 
based on communication 

(indirect HCI & HI)

Done

Insights are clustered and combined to establish 
opportunities that can be further defined to preliminary 
opportunity areas
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Interview guide Innovation expert

IInntteerrvviieeww  SSeettuupp  --  PPeeggggyy  GGoooosssseennss--NNaacchhttiiggaallll  

CChheecckklliisstt  ffoorr  ssttaarrtt:: 
- Interview leader: Victor Wijn 
- Audio recording acceptance of interviewee 
- Consent form needs to be explained. 

 
IInnttrroodduuccttiioonn  ((55  mmiinn))  
  

- Thanks for your time. 
- Tell something about yourself  (interviewer), the project, and the lasts steps. 
- The goal of this interview is to gain insights in the bottlenecks in interactions in the IGT 

context, the perspective on Touchless UI innovations and validate if defined 
opportunity areas are desirable. I will try to keep it as short as possible.  

- Since you have done a lot of projects within the context of IGT, I think you will be an 
appropriate interviewee to help me gain a deeper understanding on this topic.  I am 
just curious about your opinion or perspective. 

- If something is not clear, be sure to interrupt me and ask questions 
- The only thing that I was wondering is if I could audio-record this session. I will only use 

it for the content of my graduation project. 
 
*Start recording audio on phone* 

 
Introductory script 

- Maybe you could quickly introduce yourself as well? … 
- Thanks so much, I have prepared some questions and some interactive discussion 

topics in Miro if that is possible.  
 
TThheemmee    11::  GGeenneerraall  IIGGTT  &&  IInnnnoovvaattiioonn  ((55  mmiinn))  
  

- Can you tell me a bit about your experience in IGT? 
- With what kind of IGT related projects were you involved? Did you have a favourite 
- What are several developments and innovations of the previous years of IGT? How do 

they add value?  
- What are the most relevant improvements and why? 
- What is your perspective on how the future of IGT looks?  

o Why? 
o How would that work? 

  
TThheemmee  22::  TToouucchhlleessss  UUII  ((1100  mmiinn))  
  
Gesture Sensing 

- Are you familiar with this technology?  
- Have you ever researched it before in one of your IGT projects? 
- Have you ever experienced it? What was your opinion about the interaction?  
- What is important to keep in mind? 
- What is your perspective on its potential for IGT procedures? 

 

Voice Control 
- Are you familiar with this technology?  
- Have you ever researched it before in one of your IGT projects? 
- Have you ever experienced it? What was your opinion about the interaction?  
- What is important to keep in mind? 
- What is your perspective on its potential for IGT procedures? 

 
Eye tracking 

- Are you familiar with this technology?  
- Have you ever researched it before in one of your IGT projects? 
- Have you ever experienced it? What was your opinion about the interaction?  
- What is important to keep in mind? 
- What is your perspective on its potential for IGT procedures? 

 
TThheemmee    33::  OOppppoorrttuunniittiieess  wwiitthhiinn  PPCCII  ((2255  mmiinn))  
  
In order to identify key insights from a procedure in IGT, I analysed 3 PCI procedures and I 
documented all interactions happening during the operation. Also I captures images and 
wrote down quotes and insights. I captured all these insights into Miro in which I clustered my 
insight into several opportunity areas. I would like to have a discussion about my findings and 
directions. So I will share the link with you. Be sure to ask me questions when things are unclear 
or whatever. 
  
*Share Miro link* 
 
First, I will walk you through my analytic process. *explain my process*  
 

- First of all, what do you think about my process? 
- What do you think about the found opportunity areas, and why? 
- How do you like the initial ideas I gathered? 
- Do you have any feedback on this process?  

 
I would like to map the opportunity areas in a schematic overview with you. (so lets go to Miro 
and order them accordingly to the axes) 

- Why do we position this opportunity area here? 
- If you had to choose a direction to focus on for the design process, what would it be 

and why? (it can be a combination of several ideas or opportunity areas) 
 
TThheemmee  44::  FFuurrtthheerr  RReeccoommmmeennddaattiioonnss  ((1100  mmiinnuutteess))  
 
In 1,5 weeks I have my midterm in which I have to present my direction to my supervisory team 
and how I will continue my graduation project. I want to present my upcoming plans. I want to 
interview / organize several creative workshops with IGT doctors to derive design guidelines 
and maybe even some designs already.  

- How would you design the workshop? What would you keep in mind? Why? 
- Can you help me with getting in touch with these Interventional Cardiologists? 

 

In the end, I want to have a implementation roadmap for Philips as a strategic design 
deliverable.  
 
88..  CChheecckklliisstt  ffoorr  cclloossuurree  ((55  mmiinn))  
 

- Thanks for all your answers, do you still have anything to add or the feeling that something is 
missing? 

- With that we came to an end of the interview. Thanks so much for your time and effort! I gained 
a lot of valuable insights and nuances. 

- I am going to stop the recording now.  
- Again, I am very grateful that you were willing to take time for my project!  
- Have a nice day! 
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Mapping opportunity areas with innovation expert

Not leading to 
miscommunication

Longer procedure, 
more complex 

procedure, you want 
to make it 

comfortable to them

leads to 
staff 

satisfaction

Should not 
contain 
more 
errors

feasibility 
with 

Touchless 
UI

Potential value 
for improving 
the procedure

for some 
specific 

situations

in the lab, 
around the 

lab and 
remotely

training will 
only be 

helpfull in 
parallel

simulated 
training & 

training them 
with real 

procedures

improving 
training for 
physicians

During 
operation

in pre- op 
they 

already do 
predict

actively indicate 
you doing or 

automatic 
detection that is 

going on

How to get acces 
to the 

information? can 
you be better and 
quicker when this 
is implemented?

Provide more 
control to IC

This one is 
huge. what 
is the goal?

2 focus point: 
ergonomics and 

information assesible 
in easy and 

comfortable manner...  
and the other one in 

direct control.

ergonomics 
& control

"The only reason precision PCI 
can happen is because we use 
the technology that is provided 
by us and we dont guess here." 

(47:30)

"I guarantee you, most people 
would have put a focal short 
stent in there and the patient 

would have to come back." 
(47:42)

"We can save time, we only needed 
one stent, and we have technology 
from philips with this ipad that you 

can do everything with yourself" 
(49:45)

"We will close the groin 
and send the patient 

home!" (1:23:30)

"This is great, how insane is it that you 
can predict the outcomes upfront of the 

procedure by knowing how much the 
lesions contribute" (33:20) THE IC

"I am pretty 
surprised with the 

support of this wire, 
really good." (22:20)

INSIGHT: IC is the main 
stakeholder. All 

interactions originate 
from him/her.

INSIGHT: Control 
panel is not used 
 often during PCI

INSIGHT / ADVICE: When 
devices and systems are 
improved doctors gain 

confidence and are happy 
with delivery.

INSIGHT: Interactions 
should be simplified 

and natural if they are 
changed.

INSIGHT: 
IntraSight is most 

used device

"We can save time, we only needed 
one stent, and we have technology 
from philips with this ipad that you 

can do everything with yourself" 
(49:45)

Pre- op

GOAL: The efficiency 
must be improvedv & 

staff comfort and 
satisfaction

Improving 
interaction 

usability

can be more 
specific 

formulated 
axis

can be more 
specific 

formulated 
axis

What is the 
definition 

of 
ferasibility

What is the 
definition 

of 
ferasibility

Usability and 
implementation

With an innovation expert from Philips IGT the 
preliminary opportunity areas are mapped to asses 
value of this design direction. 
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Appendix - D Established opportunity areas
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Appendix - E Value driver analysis

"Low effort. Barely any physical movements are necessary." & "Visual 
attention. Another important benefit is the possibility to infer what a user is 
paying attention to. This can help in various application areas ranging from 

more effectively evaluating different designs to aiding in smarter user 
interfaces and enhanced social cues for remote communication." (Philips 

Gaze enhanced UX, 2020)

"Voice as an interface won’t replace [all] existing interfaces. There’s a large 
cognitive benefit to being able to see and touch an interface. (Roger Talk, 

2016)" (Philips Conversational UI, 2017)

"When designing for gesture control, a narrow focus on user and product functionality can be 
risky. In real life, user and product do not operate in isolation but are embedded in a use 

context. The environment, work flow and socio- cultural setting all have a strong impact on 
whether gesture control can offer a true benefit and really ‘works’." (Philips Gesture Control 

report, NB)

AI compatible 
(deep 

learning) (Lati
f et al. 2021)

5G 
compatible (

Latif et al. 
2021)

"Most natural 
mode of human 
communication" 
(Latif et al. 2021)

Easily available, 
collected, 

transmitted and 
stored [6] (Latif 

et al. 2021)

Has already become 
somewhat adopted 

in daily life (Siri, 
Google voice 

search) (Latif et al. 
2021)

Relatively 
simple 

processing 
(Latif et al. 

2021)

High 
accuracy (croni

n & doherty, 
2019)

appropriate 
for discrete 

commands (cr
onin & 

doherty, 2019)

Relatively 
quick learning 
curve (cronin 

& doherty, 
2019)

Low fatigue 
(cronin & 
doherty, 

2019)

"Most primary and 
expressive form of 

human 
communication." 

(Wachs et al. 2011) 
(cronin & doherty, 

2019)

Both fine and 
coarse gesture 
possibilities (cr

onin & 
doherty, 2019)

Easy to install 
(Faro et al. 

2010) (cronin 
& doherty, 

2019)

Easy to use 
(Faro et al. 

2010) (cronin 
& doherty, 

2019)

High 
accuracy

no high 
threshold

low 
cognitive 

load

People are already 
familiar with using it, 
therefore, it is also 

easy trainable within 
current systems

Easy to 
execute

Existing 
technology 

modules for your 
 computer are 

easy to use 
(Philips Gaze 
enhanced UX, 

Wearables are 
effective since 
user can move 
around freely. 
(Philips Gaze 
enhanced UX, 

2020)Easy to use and 
low cognitive load

Fast selection tool 
(Philips Gaze 
enhanced UX, 

2020)

Possible in many 
different ways (RGB 

cameras, IFR camera, 
range camera, etc.) 

(Philips Gesture Control 
report, NB)

Can be very natural 
and seamless (Philips 

Gesture Control 
report, NB)

STRENGHTS

adoptation of 
technology 
(Latif et al. 

2021)

affordability of 
technology (La
tif et al. 2021)

Initiating 
command is 

necessary (La
tif et al. 2021)

less appropriate 
for analog 
parameter 

adjustments (cron
in & doherty, 

2019)

Less accurate 
then voice 

control (cronin 
& doherty, 

2019)

Needs a lot of 
training (cron
in & doherty, 

2019)

Locking and 
unlocking is 

necessary (cro
nin & doherty, 

2019)

Flexibility 
or physical 

space is 
neededFatigue (cro

nin & 
doherty, 

2019)

Tedious 
calibration (cro
nin & doherty, 

2019)

not easily 
Multi- user 
adapted

Eye gaze isnt a 
smooth 

interaction way 
(Philips Gaze 
enhanced UX, 

2020)

You need rich 
sensorial input and 

powerful AI in 
order to have a 
sophisticated 
conversation

inflexibility - Limited 
to basic 

conversational rules 
and everyday speech 

patterns

Need 
acknowledgeme

nts that the 
system is 
listening

These current 
modules are not 
that flexible and 

lose accuracy 
when out of 

frame (Philips 
Gaze enhanced 

User has to wear 
something 

(Philips Gaze 
enhanced UX, 

2020)Eye gaze is 
unconscious. 
(Philips Gaze 
enhanced UX, 

2020)

Relatively high 
cognitive load

More expensive 
(Philips Gesture 
Control report, 

NB)

Benefits of gesture 
control very context 
dependant, so don't 

generalize this. 
(Philips Gesture 

Control report, NB)

execute 
commands were 

nurse is not 
necessary (Latif et 

al. 2021)

Simple and 
natural 

gestures

Hands free 
surgical 
pointer

Measuring 
behaviour 
(attention 

tracking) (Philips 
Gaze enhanced 

UX, 2020)

Fast 
developme

nt

Eye controlled region of 
interest can reduce 

irradiation (Balter et al. 
2016)  and optimize 
device visualisation 

(Philips Gaze enhanced 
UX, 2020)

Eye contact for 
remote interaction 

and improved 
communication 

(Philips Gaze 
enhanced UX, 2020)

Gesture interaction 
can result in 

superior end- user 
experience (Philips 

Gesture Control 
report, NB)

Provide simple 
initiation that is 
natural (Philips 
Gesture Control 

report, NB)

Privacy 
issues (Latif 
et al. 2021)

Unintended 
gestures (croni

n & doherty, 
2019)

Gesture 
Clutching (cron
in & doherty, 

2019)

Possible 
High 

cognitive 
load

Low 
comfort (cron
in & doherty, 

2019)

Privacy 
issues

Using eye - gaze 
as an output for 

the user is 
sometimes 
unnatural

The more human it 
is, the more likely 

users will 
emotionally 

resonate (Philips 
Conversational UI, 

2017)

AI driven 
conversations are 
unpredictable and 

self- learning

Possibly difficult 
to combine with 

other 
technologies 
(Philips Gaze 
enhanced UX, 

2020)

Avoid unnatural 
eye movements 
as input. (Philips 
Gaze enhanced 

UX, 2020)

Imprecisions like: 
offset and jitter. 

Sometimes occur 
but can be 
minimized.  

(Philips Gaze 
enhanced UX,  A gesture should 

feel fluid (Philips 
Gesture Control 

report, NB)

A gesture should 
be easy to get 

right every time, 
even without 

guidance (Philips 
Gesture Control 

A gesture should 
feel instantaneous 

(Philips Gesture 
Control report, 

NB)

WEAKNESSES OPPORTUNITIES THREATS

no high 
threshold

Often faster 
then voice 

control (cronin 
& doherty, 

2019)

Easy to use and 
low cognitive load

Performance 
 accuracy

 natural 
and 

seamless Durable Simplicity
Efficiency

Future 
proof

Diverse ...

Relatively 
simple 

processing 
(Latif et al. 

2021)

Accurate 
interactions

Natural and 
seamless 

interactions

Durable 
interactions

Simple 
interactions

Efficient 
interactions

Future- proof 
interactions

Flexible 
interactions

not easily 
Multi- user 
adapted

These current 
modules are not 
that flexible and 

lose accuracy 
when out of 

frame (Philips 
Gaze enhanced Eye gaze is 

unconscious. 
(Philips Gaze 
enhanced UX, 

2020)

Relatively high 
cognitive load

Gesture 
Clutching (cron
in & doherty, 

2019)

A gesture should 
be easy to get 

right every time, 
even without 

guidance (Philips 
Gesture Control 

A gesture should 
feel instantaneous 

(Philips Gesture 
Control report, 

NB)

Reliable

Reliable 
interactions

Clinical 
documentation 

for doctors (Latif 
et al. 2021)

Medical Voice 
assistant (Lati
f et al. 2021)

Biomarker for 
emotion detection 

by monitoring 
stress, anxiety,

distress and 
depression (Latif et 

al. 2021)

Verbal 
Reminders (

Latif et al. 
2021)

Doctors 
notes in 

Audio (Latif 
et al. 2021)

Remote 
monitoring 

patients (Lat
if et al. 2021)

Removing 
language 

barriers (Lati
f et al. 2021)

Background 
Ambient 

Noise (cronin 
& doherty, 

2019)

Possible 
Interference 
with other 

systems (Latif 
et al. 2021)

Privacy 
issues (Latif 
et al. 2021)

Cultural and 
language barriers 
(accents) (Latif et 

al. 2021) (cronin & 
doherty, 2019)

adoptation of 
technology 
(Latif et al. 

2021)

affordability of 
technology (La
tif et al. 2021)

Initiating 
command is 

necessary (La
tif et al. 2021)

AI compatible 
(deep 

learning) (Lati
f et al. 2021)

5G 
compatible (

Latif et al. 
2021)

"Most natural 
mode of human 
communication" 
(Latif et al. 2021)

Easily available, 
collected, 

transmitted and 
stored [6] (Latif 

et al. 2021)

Has already become 
somewhat adopted 

in daily life (Siri, 
Google voice 

search) (Latif et al. 
2021)

Relatively 
simple 

processing 
(Latif et al. 

2021)

execute 
commands were 

nurse is not 
necessary (Latif et 

al. 2021)

High 
accuracy (croni

n & doherty, 
2019)

appropriate 
for discrete 

commands (cr
onin & 

doherty, 2019)

less appropriate 
for analog 
parameter 

adjustments (cron
in & doherty, 

2019)

Relatively 
quick learning 
curve (cronin 

& doherty, 
2019)

Low fatigue 
(cronin & 
doherty, 

2019)

Less accurate 
then voice 

control (cronin 
& doherty, 

2019)

Often faster 
then voice 

control (cronin 
& doherty, 

2019)

"Most primary and 
expressive form of 

human 
communication." 

(Wachs et al. 2011) 
(cronin & doherty, 

2019)

Controlling an OR- 
table or C- arch 
(schröder et al. 
2014) (cronin & 
doherty, 2019)

Medical image 
navigation and 

selection (johnson 
et al. 

2011) (cronin & 
doherty, 2019)

Hands free 
surgical 

pointer [29] 
(cronin & 

doherty, 2019)

Lay- out 
adjustments on 

main screen 
(johnson et al. 
2011) (cronin & 
doherty, 2019)

Needs a lot of 
training (cron
in & doherty, 

2019)
Unintended 

gestures (croni
n & doherty, 

2019)

Gesture 
Clutching (cron
in & doherty, 

2019)

Locking and 
unlocking is 

necessary (cro
nin & doherty, 

2019)

Flexibility 
or physical 

space is 
needed

Possible 
High 

cognitive 
load

Simple and 
natural 

gestures

Foot 
gestures 
and facial 
gestures

Both fine and 
coarse gesture 
possibilities (cr

onin & 
doherty, 2019)

Fatigue (cro
nin & 

doherty, 
2019)

Low 
comfort (cron
in & doherty, 

2019)

Tedious 
calibration (cro
nin & doherty, 

2019)
Easy to install 

(Faro et al. 
2010) (cronin 

& doherty, 
2019)

Easy to use 
(Faro et al. 

2010) (cronin 
& doherty, 

2019)

Logging- in 
procedures 

(privacy 
related)

Supportive 
interactional 
confirmation 
(Meng et al. 

2016)

"If the user needs to 
interact with multiple 

applications on different 
displays, new gaze tracking 
approaches can help switch 

between them." (Meng et 
al. 2016)

Hands free 
surgical 
pointer

Autofocus, 
enhanced 

resolution at 
focus point

Training purposes 
in which 

processes can be 
analysed through 

eye- tracking

High 
accuracyno high 

threshold

not easily 
Multi- user 
adapted

low 
cognitive 

load
Switching 
between 
systems

Privacy 
issues

Using eye - gaze 
as an output for 

the user is 
sometimes 
unnatural

Measuring 
behaviour 
(attention 

tracking) (Philips 
Gaze enhanced 

UX, 2020)

Fast 
developme

nt

Personal 
health 

assistants

Philips already is 
using (less 

sophisticated) 
CUI

Enhance 
(immersive) UI to 

improve user 
input methods 
(Philips Gaze 
enhanced UX, 

2020)

Gaze to speech? 
(Philips Gaze 
enhanced UX, 

2020)

Training 
purposes, you 

can be 
diagnosed as 

expert or novice 
(Philips Gaze 

Training 
purposes, active 

guidance in 
image 

interpretation 
(Philips Gaze 

Eye controlled region of 
interest can reduce 

irradiation (Balter et al. 
2016)  and optimize 
device visualisation 

(Philips Gaze enhanced 
UX, 2020)

Eye contact for 
remote interaction 

and improved 
communication 

(Philips Gaze 
enhanced UX, 2020)

Image 
Manipulation 

(Philips Gesture 
Control report, 

NB)

Gesture interaction 
can result in 

superior end- user 
experience (Philips 

Gesture Control 
report, NB)

Provide simple 
initiation that is 
natural (Philips 
Gesture Control 

report, NB)

People are already 
familiar with using it, 
therefore, it is also 

easy trainable within 
current systems

Easy to 
execute

Existing 
technology 

modules for your 
 computer are 

easy to use 
(Philips Gaze 
enhanced UX, 

Wearables are 
effective since 
user can move 
around freely. 
(Philips Gaze 
enhanced UX, 

2020)

Easy to use and 
low cognitive load

Fast selection tool 
(Philips Gaze 
enhanced UX, 

2020)

Possible in many 
different ways (RGB 

cameras, IFR camera, 
range camera, etc.) 

(Philips Gesture Control 
report, NB)

Can be very natural 
and seamless (Philips 

Gesture Control 
report, NB)

Eye gaze isnt a 
smooth 

interaction way 
(Philips Gaze 
enhanced UX, 

2020)

You need rich 
sensorial input and 

powerful AI in 
order to have a 
sophisticated 
conversation

inflexibility - Limited 
to basic 

conversational rules 
and everyday speech 

patterns

Need 
acknowledgeme

nts that the 
system is 
listening

These current 
modules are not 
that flexible and 

lose accuracy 
when out of 

frame (Philips 
Gaze enhanced 

User has to wear 
something 

(Philips Gaze 
enhanced UX, 

2020)

Eye gaze is 
unconscious. 
(Philips Gaze 
enhanced UX, 

2020)

Relatively high 
cognitive load

More expensive 
(Philips Gesture 
Control report, 

NB)

Benefits of gesture 
control very context 
dependant, so don't 

generalize this. 
(Philips Gesture 

Control report, NB)

Coaches assistants 
need richer output 
media (e.g. Avatars) 

(Philips 
Conversational UI, 

2017)

The more human it 
is, the more likely 

users will 
emotionally 

resonate (Philips 
Conversational UI, 

2017)

AI driven 
conversations are 
unpredictable and 

self- learning
Possibly difficult 
to combine with 

other 
technologies 
(Philips Gaze 
enhanced UX, 

2020)

Eye gaze is always 
on > accidental 
actions (Philips 
Gaze enhanced 

UX, 2020)
Avoid unnatural 
eye movements 
as input. (Philips 
Gaze enhanced 

UX, 2020)

Imprecisions like: 
offset and jitter. 

Sometimes occur 
but can be 
minimized.  

(Philips Gaze 
enhanced UX, 

A gesture should 
feel fluid (Philips 
Gesture Control 

report, NB)

A gesture should 
be easy to get 

right every time, 
even without 

guidance (Philips 
Gesture Control 

A gesture should 
feel instantaneous 

(Philips Gesture 
Control report, 

NB)

Low added value 
regarding 

functionality 
(Philips Gesture 
Control report, 

NB)

Provide continuous 
guidance - GC lacks 

inherent 
feedforward and 
feedback (Philips 
Gesture Control 

report, NB)

Through categorizing all properties of the touchless UI 
technologies, from the SWOT analysis, value drivers are 
obtained.
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Appendix - F Qualitative research setup

Interview guide IGT doctor or specialists

  IInntteerrvviieeww  SSeettuupp  --  DDooccttoorrss  

CChheecckklliisstt  ffoorr  ssttaarrtt:: 
- Interview leader: Victor Wijn 
- Audio recording acceptance of interviewee 
- Consent form needs to be explained. 

 
IInnttrroodduuccttiioonn  ((55  mmiinn))  
  

- Thanks for your time. 
- Tell something about yourself  (interviewer), the project, and the lasts steps. 
- The goal of this interview is to gain deeper understanding of the inefficiencies in interactions in 

the IGT context, the perspective on Touchless UI innovations and validate desirability of specific 
interactional needs. I will try to keep it as short as possible.  

- Since you have done a lot of projects within the context of IGT, I think you will be an appropriate 
interviewee to help me gain a deeper understanding on this topic.  I am just curious about your 
opinion or perspective. 

- If something is not clear, be sure to interrupt me and ask questions 
- The only thing that I was wondering is if I could audio-record this session. I will only use it for the 

content of my graduation project. 
 
*Start recording audio on phone* 

 
Introductory script 

- Maybe you could quickly introduce yourself as well? … 
- Thanks so much, I have prepared some questions and some interactive discussion topics in Miro 

if that is possible.  
 
  
PPHHAASSEE  11  ––  GGeenneerraall  qquueessttiioonnss  aanndd  aannsswweerriinngg  SSQQss  ((1155  mmiinn))    
  

- Can you tell me a bit about your experience in Image-Guided Therapy? 
- What are several developments and innovations of the previous years of IGT?  

o How do they add value ? 
- What do you think of the complex environment of IGT? Explain please. 
- What is your perspective on how the future of IGT looks?  

o Why? How would that work? 
 

Interventional cardiology 
- What are the most relevant and biggest improvements over the years in IGT, interventional 

cardiology? 
o Why? 

- What is your perspective on inefficiencies / limitations within this context for interventional 
cardiology? 

o Do you have ideas on how to tackle those problems? 
o Why? 

- Are there any other barriers present during procedures in Image-guided therapy, interventional 
cardiology? 

 
    

PPHHAASSEE  22  ––    PPrroocceedduurree  ooff  PPCCII  aanndd  iinnddiirreecctt  HHCCII  hhiigghhlliigghhttss  vvaalliiddaattiioonn  ((2200  mmiinn))  
  
In order to identify key insights from a procedure in IGT, I analysed 3 PCI procedures and I documented 
all interactions happening during the operation. Also I captures images and wrote down quotes and 
insights. I would like to have a discussion about my findings and directions. So I will share my screen with 
you. Be sure to ask me questions when things are unclear or whatever. 
  
*Share screen* 
 
First lets talk about the process of PCI. Talk through the general PCI experience flow.  
Within this experience flow, there are several highlights of indirect HCI. 
 

- Extra information about situation from his/her perspective 
- Feeling of doctor at that moment, and why? 
- How efficient of inefficient is this (scale 1-10)? Why? What is it that makes it so (in)efficient? 
- Would you feel like this can be improved, and why? 

 
  
PPHHAASSEE  33  ––    IInnttrroodduuccttiioonn  ttoouucchhlleessss  iinntteerraaccttiioonn  qquueessttiioonnss  ((2200  mmiinn))  
  

- What is important to consider when improving interactions in this context?  
o Are there any parameters? 
o Why? 

- What are current interactions that you rreeaallllyy  aapppprreecciiaattee  in this context? 
o Why? 

- What are current interactions that you ddoo  nnoott  aapppprreecciiaattee in this context? 
o Why? 

  
Since my project in based on implementing TToouucchhlleessss  UUII in this context, I have some questions about 
gesture sensing, eye-gaze tracking and voice control  
  

- What is you perception of touchless UI?  
  

Gesture sensing, voice control and eye-gaze tracking 
- Are you familiar with these technologies?  
- Would you like to use them in this context?  

o Why? 
- Have you ever experienced one or more of them?  

o What was your opinion about the interaction?  
- What is important to keep in mind for designing with these interaction technologies?  

o Why? 
- What is your perspective on its fit or potential for IGT procedures? 

o Do you think these UI’s can improve efficiency, and why? 
 
Future considerations 

- How do you see the future of these technologies in IGT? 
o Why? 
o What could be future consideration to take into account? 

- What about taking it a step further, augmented reality?  
o Do you think these technological development are useful in the future, and why? 

 
    

PPHHAASSEE  44  ––    VVaalluuee  ddrriivveerrss  iinn  ttoouucchhlleessss  iinntteerraaccttiioonn  ((2200  mmiinn)) 
  
In order to implement these touchless UI in the way that is desirable for most doctors, it is important to 
gain an understanding of what is important for doctors in this complex environment. Therefore, I wanted 
to make a prioritization of value drivers for interaction within this context. 
 

- First of all, taking into consideration interactions in Image-guided therapy, when can you do a 
good job? Why? 

- What are nice interactions and why? 
 
Now lets rank these value drivers in order of most desirable to least desirable for interaction in IGT. Why 
are these most desirable? Why are these least desirable?  
 
  
PPHHAASSEE  55  ––  CClloossiinngg  qquueessttiioonnss  aanndd  eevvaalluuaattiioonn  ((55  mmiinn))  
 

- Are there any other problems that you experience in IGT context? 
- Do you have any further recommendations for this study?  
- So you maybe have any questions for me still? 

 
CChheecckklliisstt  ffoorr  cclloossuurree    
 

- Thanks for all your answers, do you still have anything to add or the feeling that something is 
missing? 

- With that we came to an end of the interview. Thanks so much for your time and effort! I gained 
a lot of valuable insights and nuances. 
 

*I am going to stop the recording now.*  
 

- Again, I am very grateful that you were willing to take time for my project!  
- Have a nice day! 
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Consent Form Graduation Project research               Victor Wijn 
 
To be filled in by the research participant 
                                        YYeess  
  
  
TTAAKKIINNGG  PPAARRTT  IINN  TTHHEE  SSTTUUDDYY     
 
I have been able to ask questions about the study and my questions have been answered to   ☐☐ 
my satisfaction. 
 
I consent voluntarily to be a participant in this study and understand that I can refuse    ☐☐ 
to answer questions and I can withdraw from the study at any time, without having to give a reason. 
 
I understand that taking part in this study involves answering questions about my perspective and   ☐☐ 
experiences and doing several exercises on an interactive platform named Miro. 
 
I agree to the interview being video- and/or audio-recorded. These fragments will be transcribed    ☐☐ 
to text and all data will be anonymized during this study. The recordings will be destroyed after  
finishing this study (August 2021). 
 
 
UUSSEE  OOFF  TTHHEE  IINNFFOORRMMAATTIIOONN  IINN  TTHHEE  SSTTUUDDYY 
 
I understand that (personal) information I provide will be used for a report about the conducted    ☐☐ 
interview study, will not be shared beyond the graduate researcher and involved supervisors 
and will be fully anonymised. 
 
I agree that my information can be quoted in research outputs. I understand that these quotes will    ☐☐  
generally be anonymized, however they can contain my name if I give consent in a later stage.    
 
I understand that information like anonymized transcripts and recordings will be stored in a    ☐☐  
secured online environment that administers safeguarded access.  
 

SSIIGGNNAATTUURREESS 
 

[[IInnsseerrtt  nnaammee  hheerree]]                  DDDD--MMMM--YYYYYYYY 
 
------------------------------------------------------------------      ----------------------------------------------------------------------      ------------------------------------------ 
Name of Participant   Signature     Date   
 

To be filled in by the researcher 
 
I have accurately informed the potential participant of my study and, to the best of my ability, ensured that the participant 
understands what he/she is freely consenting. 
 
 
VViiccttoorr  WWiijjnn                  0011--0055--22002211  

------------------------------------------------------------------      ----------------------------------------------------------------------      ------------------------------------------ 
Name of Researcher   Signature     Date    
 
 
 
 
Study contact details for further information:   
Victor Wijn     +316 129 821 64              v.wijn@student.tudelft.nl 

Consent form setup Consent form signed example - Jack Jakimowicz
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Preparatory interview brief: introduction into the topic

IInntteerrvviieeww  PPrroojjeecctt  BBrriieeff  ––  VViiccttoorr  WWiijjnn  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

First of all, thanks for being open to supporting my project and taking the time to answer some questions 
and share some insights. In order to give an initial idea of the subject that I want to interview you about, I 
created this Interview project brief. This contains some initial info about the subjects considered in this 
interview. 

 

Kind regards, 

Victor Wijn 

  

PPrroojjeecctt  iinnttrroodduuccttiioonn  IImmaaggee--gguuiiddeedd  TThheerraappyy  

This graduation project focuses on exploring the technological possibilities of touchless interactions in 
the medical environment of Image Guided Therapy. In this medical environments, touch-based 
interaction such as physical controls, touch screens and mouse is often problematic when the hands are 
busy treating the patient. Or in other cases that have to do with hygiene constraints. This results in 
inefficiencies and errors caused by colleagues doing the interaction, strict cleaning protocols, and/or 
wearing gloves etcetera.  

There is a lot of development in possibilities with User Interaction (UI) techniques like: Eye-gaze, Speech 
interaction and Gesture sensing. When these can be combined efficiently, it is expected that this provides 
good alternatives for certain situations. This way, there is room for a broad spectrum of new possibilities 
in the area of innovative interaction solutions in a hospital.  Since a hospital is a very broad context, this 
project will mainly focus on the possibilities in a specific use case (Percutaneous Coronary Intervention 
(PCI)) during Image-guided therapy (IGT). This is a relatively new surgical domain that focuses on 
minimal invasive surgery.  

Since this is a multi-user environment, it contains a lot of equipment and there are a lot of different 
stakeholders and manufacturers, this context is quite complex. A lot is happening at the same time and 
everything has to be sterile due to the earlier mentioned hygiene constraints. However, this complexity 
allows for good opportunities to improve the performance of the execution of medical procedures 
happening in IGT with touchless interaction technologies.   

I added some pictures to get a bit more of a visually substantiated idea of the context and different 
subjects of this interview (see pictures below and on the next page). 
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During this interview I will also be addressing touchless technologies. We will be assessing certain value 
drivers for important interaction elements for actually using these techniques. A brief description of the 
technologies are given below.  

 

VVooiiccee  ccoonnttrrooll  

Nowadays interest into speech oriented technology is growing, leading to more and more research into 
the topic of using speech technology for interaction. In general, speech is the most natural mode of 
human communication. Latif et al. (2021) state that “it provides information about linguistic content and 
para-linguistic states and traits”. Linguistic content contains information about the message that is 
transmitted. Para-linguistic content however, contains information about the speaker itself (identity, 
gender, emotion and age). In emerging voice control applications, recording with AI techniques like deep 
learning algorithms are increasingly significant to provide appropriate interaction possibilities.   

  

GGeessttuurree  sseennssiinngg  

Gesture sensing is also an increasingly popular technology to implement into products. By providing 
seamless and natural control without physically touching a product or system, users in healthcare can 
maintain sterility, speed-up processes or interact with systems while hands-busy (Cronin & Doherty, 
2019). Sometimes it is even possible to interact with a system from a longer distance. Often these 
movement-based interactions are recorded via cameras or inertial sensors. Several studies claim that it 
has potential value for specific use-cases in human computer interaction systems in medical contexts 
(O’Hara et al. 2014; Cronin & Doherty, 2019; Mewes et al. 2016). 
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EEyyee--ggaazzee  ttrraacckkiinngg  

Eye-gaze tracking is another technology that is an increasingly often implemented technology in a lot of 
different applications. The idea behind eye-gaze tracking is that you interact with systems through 
movement of your eyes. Often this fine movement is recorded and measured with a camera(s).  

  

 

VVaalluuee  ddrriivveerrss  ffoorr  iinntteerraaccttiioonn  

 From these novel UI technologies certain value drivers can be identified that are important to consider 
when looking at interactions that doctors have in these complex environments during IGT. Several ‘Value 
Drivers’ are named below that are most important to consider when looking at interactional qualities.  
These value drivers are originating from clusters of interaction qualities found in literature and previous 
studies from Philips. 

AAccccuurraattee  interactions 

RReelliiaabbllee  interactions  

NNaattuurraall  aanndd  sseeaammlleessss  interactions 

DDuurraabbllee  interactions 

SSiimmppllee interactions 

EEffffiicciieenntt  interactions 

FFuuttuurree--pprrooooff  interactions 

FFlleexxiibbllee  interactions 
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Visual setup of interview and workshop

Phase 1
General 

questions and 
Answering (RQ)

Phase 3
Introduction 

Touchless 
interaction with 

questions

Phase 2
Interactive part 
in which we will 

validate problem 
and prioritize 
parameters

Interactive workshop / interview setup ideation

RQ: “How can the healthcare 
staff be supported with 

touchless interaction solutions, 
during (PCI) surgery in IGT, to 

improve workflow?”

SQ: How can the 
workflow of the 
healthcare staff 
be improved?

General 
Questions

 Can you tell 
me a bit about 

your 
experience in 

IGT?

 What are several 
developments and 
innovations of the 
previous years of 
IGT? How did they 

add value?

 What did 
you value 
the most 
and why?

 What are 
most relevant 
improvements 

and why?

 What is your 
perspective on 
how the future 
of IGT looks?

 Why and 
how would 
that work?

 What is your 
perspective on 
inefficiencies / 

limitations within 
this context?

 How would 
you tackle 

those 
problems?

 Are there any 
other barriers 

that are 
present during 

IGT?

 How would you 
describe the 

biggest 
improvements 
within IGT? and 

Why?

RQ: “How can the healthcare 
staff be supported with 

touchless interaction solutions, 
during (PCI) surgery in IGT, to 

improve workflow?”

SQ: How do 
touchless 

interaction 
solutions allow for 
solutions for pain 

points?

SQ: How will this 
translate into a 
roadmap with 

boundaries and 
guidelines?

Validating the problem 
by discussing the 
experience flow / 

storyboard

Prioritization of 
experience drivers  for 
interaction within this 

context

 Experience 
flow with 

Indirect HCI 
situations 
adressing

Talking 
through 

storyboard 
with regards to 

parameters

Extra 
information 

about situation 
from his/her 
perspective

Feeling of 
doctor at 

that 
moment

in need of 
help?

Indication 
inefficient 

moments and 
efficient 

moments

and why?

and why? 
what are the 

SPECIFIC 
needs!

and why?

1) interaction 
experience 
drivers for 

doctors within 
IGT

 Natural

 Simple

 Easy to 
learn

 Futuristic

 Reliable

 Understandable

 Confidence

 What is your 
perception of 
touchless UI? 
(Gesture, Eye- 

gaze and Voice)

 Are you 
familiar with 
technology?

 Have you 
experienced it? 

what is you 
opinion about 

interaction?

 How do you 
see the fit / 

potential 
within IGT? 
and why?

 What is 
important to 

consider when 
designing with 

these 
technologies?

 Do you think 
it can improve 
efficiency, and 

why?

General 
Questions

 If you feel like 
anything is 
missing, be 

sure to let me 
know?

 Do you have any 
further 

recommendations?

 How do you 
see the future 

of these 
technologies in 

IGT? why?

Do you 
have any 
questions 
to ask me?

 What do you 
think of the 

complex 
environment of 

IGT? explain 
please

 What do you 
think of the 
augmented 
reality vision 

of Philips?

 Would you 
like to use 
them and 

why?

 Do you feel 
comfortable with 
this vision? and 

use of 
technologies like 

these?

 Do you think this 
technologies can 
bridge the gap in 

the upcoming 
years?

 Are there any 
other problems 

that you 
experienced in 

this IGT context?

Rank them (in 
sizing): most 
urgent > less 
urgent needs 
(desirability)

Checklist 
for closure

 Thanks 
for time 

and effort

 Stop 
recording

Have a 
nice 
day!

15 
minutes

20 
minutes

20 
minutes

Introduction

 Filmpje 
aan 

plakken

1) When can you do 
you job good? 

(regarding interactions 
in IGT)

Phase 4
Prioritization of 

value drivers 
touchless 

interaction for 
doctors

20 
minutes

Phase 5
Closing 

questions and 
evaluation

10 
minutes

Introduction 
Touchless UI

Research sub- 
questions

Research sub- 
questions

SQ: How can the 
healthcare staff 
be supported in 

their 
interactions?

 What is 
important to 

consider when 
improving 

interactions? 
What parameters?

 How do you like 
current 

interactions with 
the systems? 

(name examples)

POSITIVE, 
and why?

NEGATIVE, 
and why?

Bridge to 
interaction
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Workshop results, quotes and insights

Phase 1 Decide

Averaged PCI Procedure - Experience Flow

Assessment 
patient 

pathology

Phase 2 Guide Phase 3 Treat Phase 4 Confirm

Planning 
procedure

Installing sheets and 
diagnostic catheter 

for preparation

Insertion 
catheter and 

guidewire

Navigating 
through body to 

ostium

Adjustment 
of C- arch

Installing C- arm 
and monitors

Start diagnosing 
the arteries

Starts an iFr 
analysis with 

pullback recording

Indication of 
lesion on 
software

Marking areas of 
lesions and 

calcification on IVUS

Initiating an IVUS 
analysis of artery

Measuring artery 
dimensions around 

lesions both distal and 
proximal

Ordering a 
balloon in order 

to dilate

Everything sterile with 
cleaning protocols 

(gowns, hand gloves, 
etc.)

Adjustment of 
screen lay out

Start dilation 
of balloon

Installing the 
balloon into 

place

Removing 
balloon

Analysis with IVUS 
for measurements 

stent

Ordering 
appropriate 

stent

Precise installation of 
appropriate stent with 
right expansion rate 

and stiffness

Confirming the 
placed stent

Intravascular recording 
to observe the 

procedure outcomes

Scrolling through 
recording and marking 

areas to asses and 
validate the procedure

iFR analysis for 
double checking 

the outcome

Evaluation is done and 
procedure is assessed 

to be successful

Everyone starts 
wrapping up and 

tidying the place up

Again a sterility 
procedure is 

initiated

Preparation for 
the next 

procedure
...

INDIRECT HCI
highlights and 
experiences

Activities 
in 

workflow

"One of the major barriers on 
using your technology is that 
physicians rely on staff, they 
cant do things themselves in 
there, and that takes time."

"However, it needs to improve because 
you dont have syncvision in here. 

Because i have to go inside the control 
room and do it myself." (11:17)

"So go ahead and 
record one of these 
pictures..." (17:33)

"that is the problem with 
syncvision, I can't do it in this 

room" (18:55)

"Blow that up the screen! 
The other screen please... 
*Waiting* ... Yeah there 

you go. " (49:45)

"Again, can you show IVUS 
for them?!" (1:16:18)

Recording 
IVUS 

diagnosis  

Change lay- 
out screen / 

starting 
application

taking a 
picture

Positioning 
C- arm

highlighting 
or placing 
bookmark

iFR pull- back 
recording

Measuring 
distances on 

software 

Majority of these indirect HCI 
interactions are functional 

(51%): "can you make a 
picture?"or "bookmark that".

Done IC

physicians like when 
they are in control 

for most interaction
Done

However the main barrier 
is that physicians rely on 
their staff "it takes time" 

(10:40)
Done

Stakeholders in this context get 
irritated and frustrated when 

communication problems lead 
to inefficiencies.

Done

60% of all interactions are 
based on communication 

(indirect HCI & HI)

Done

38% of all HC interactions 
are based on 

communication (indirect 
HCI)

Done

INSIGHT: IC is the main 
stakeholder. All 

interactions originate 
from him/her.

Contrasting fluid 
for locating and 
visual feedback

IC doctor 
orders IF to 
record one 

picture (17:28)
IC

IC doctor 
orders IF to 

stop recording 
(18:12)

IC

IC

IC

IC doctor asks 
to change the 
screen (19:42)

IC

IC doctor 
asks to go to 
IVUS (20:40)

IC

IC

IC

IC doctor 
orders to 
mark the 

edge (23:05)IC

IC

IC

IC orders 
fellow 2 to 

take a picture 
(52:40)Fellow 2 IC

Fellow 1 Fellow 2 IC

CR-tech IC

IC

IC

ICCR-tech IC

IC

IC doctor 
asks what the 

length is  
(19:10)CR-tech IC

Fellow 1 Fellow 2 IC

Fellow 1

IC

IC asks for a 
spot iFR 

initially (7:05)
IC S-N (sterile nurse)

IC asks for 
another spot 
iFR to sterile 
nurse (7:40)

IC S-N (sterile nurse)

IC S-N (sterile nurse)

Fellow doctor 
asks for 
taking a 

picture  (9:30)
Fellow 1

IC asks to 
go to IVUS 

(11:05)
Fellow 1 IC

Fellow 1 IC

CR-tech Fellow 1

S-N (sterile nurse)

Fellow wants 
to co- register 

this (13:10)
CR-tech Fellow 1

Fellow 1

CR-tech IC

Fellow 1 IC

CR-tech Fellow 1Fellow 1

Fellow 1 IC

IC

IC and fellow 
want to do a 

pull back 
(33:50)

Fellow 1 IC

Fellow 1 IC S-N (sterile nurse)

IC

Dr. Singh asks 
for recording 

pullback 
(10:10)

IC

Dr. Singh als 
wants to take 

a picture 
(10:12)

IC

IC asks for 
Co- 

registration 
(11:00)

CR-tech IC

IC requests 
for IVUS 
startup 
(13:30)

Fellow 1 IC

CR-tech IC

IC

IC orders to 
bookmark 
it (17:18)

IC

IC orders to 
stop the 

recording  
(17:30)

IC

CR-tech IC

IC orders to 
take a quick 

picture 
(26:10)

IC

IC  asks for a 
recording on 
IVUS to fellow 

(27:40)
IC

IC asks for 
syncvision 

(28:20)
CR-tech IC

CR-tech IC

IC CR-tech IC

IC

IC doctor 
orders to 
mark the 

edge (23:05)IC

IC doctor 
orders IF to 

stop recording 
(18:12)

IC

IC

IC

Fellow 1 Fellow 2 IC

IC

IC doctor 
asks to go to 
IVUS (20:40)

IC

CR-tech IC

CR-tech IC

IC and fellow 
want to do a 

pull back 
(33:50)

Fellow 1 IC

CR-tech IC

indirect HCI highlights

what is your perspective on 
this indirect HCI?

How would you rate  
inefficiency of this indirect 

interaction? (PRIORITEIT) And 
why?

(1 = efficient and 10 = 
inefficient)

Do you see this as something 
that can be improved? And 

how/why?

4 Dit is namelijk vrij gemakkelijk te 
doen 8

Dit is namelijk vrij gemakkelijk om 
te doen emaar ook wel relevant 

voor de procedure.
6

Robotisering via oog- of beweging 
aansturing, om te gaan kijken naar 

een ander deel van het beeld. 
Maar misschien is de prioriteit het 

laagste omdat het in de verre 
toekomst pas mogelijk is.

7 ... 10
veel inefficientie en kan veel 

verbeterd worden want hier gaat 
veel tijd verloren

10
Heel belangrijke informatie voor 
procedure en is erg applicable 

voor touchless UI
7 ...

... ...
zoomfunctie kan worden geintegreerd en 

aansturing met touchless UI (via beeld), het 
wordt complexer als zoiet verrijbaar is.

...
Dit kan met touchlesss interactie kan hier 
wat betekenen zodat ze geen computer 

hoeven te verbeteren

Zeer geschikt voor gestures met aanwijzing 
, daarmee zou je het weg kunnen nemen

Hiermee haal je een element van vertraging 
of afhankelijkheid kunnen minimaliseren

als het archivering voor 
procedure is is het minder 

belangrijk

klikken voor recording... is dat verslaggeving 
of belangrijk voor procedure. Belangrijk voor 

procedure is wel efficient, commando.

systeem zou moeten zijn dat ie semi- 
robotisch is nu is het een member van het 

team

Het is een kwestie van communicatie. 
inzoomen op gebied in enorm belangrijk 

omdat je vereist dat je zelf kan bepalen waar 
je interesse in hebt.

Hier wil je het 
maximum van 

informatie uithalen en 

vastleggen van informatie, meten van 
diameter en dergelijken, kun je met andere 

technologien een verbetering kunnen 
gebruiken.

Zou natuurlijk 
kunnen met een van 
de technieken dat je 
het zelf doet als je 
de behoefte hebt > 

gestures

Zou natuurlijk 
kunnen met een van 
de technieken dat je 
het zelf doet als je 
de behoefte hebt > 

gestures

klikken voor recording... is dat verslaggeving 
of belangrijk voor procedure. Belangrijk voor 

procedure is wel efficient, commando.

Belangrijk! precisie 
niveau: inzoomen 
uitzoomen goede 

hoek. Moet het 
kanteklen draaien, 
vast systeem of los 

systeem????

Belangrijk! beweging 
technologie is hier 
het sterkste omdat 
je met handen of 

armbewegingen en 
afstanden 
aanwijzen.

Ik heb mijn twijfels 
of je het verfijnd kan 
doen met oog, zeker 

Met vingers punten 
zetten op beeld zonder 
aan te raken, dan zet je 
de cursor daar waar je 

het wil hebben en meet 

Met vingers punten zetten 
op beeld zonder aan te 

raken, dan zet je de cursor 
daar waar je het wil 
hebben, cirkeltje of 

vierkantje of ingezoomd of

Accurate 
interactions

Natural and 
seamless 

interactions

Reliable 
interactions

Durable 
interactions

Simple 
interactions

Efficient 
interactions

Future- proof 
interactions

Flexible 
interactions

1

2

3

4

5

6

7

8

Het moet wel zo goed zijn alsof je iets zelf 
zou doen. Dit is het meest cruciaal, hoe het 

reageert op je input en zo min mogelijk 
storingen en onnauwkeurigheden.

Dit gaat over gemakkelijk gebruik en 
zorgeloos gebruik zonder problemen

Makkelijkheid om het onder de knie te 
krijgen en het te gaan gebruiken

Het mag niet vertragend zijn, het moet een 
element van verbetering zijn

Zonder meer belangrijk om flexibele systemen 
te  hebben zodat je op alle nivueaus in een 

contrext kan handelen

Future proof hangt af van 
inituitief heid van interactie

Dit is eigenlijk iets altijd belangrijk bij, hoe 
het geprogrammeerd is. Zijn er 

stresselementen of disruptors, dat zit in de 
context van de procedure. Je moet nog terug 
kunnen vallen op de normale wijze verder te 

kunnen gaan met de procedure.

Is adherend aan 
werksetting 
cultuur en 

programmering.

Accurate 
interactions

Natural and 
seamless 

interactions

Reliable 
interactions

Simple 
interactions

Efficient 
interactions

Future- proof 
interactions

Flexible 
interactions

1

2

3

4

5

6

7

8

Dit is echt het belangrijkste, het 
MOET werken

...

Ze moeten er niet meer moeite 
voor doen

...

...

Het moet nu goed werken 
maar als je geld in 

ontwikkeling stopt, wil je dat 
het lang meegaat.

Durable 
interactions

Accurate 
interactions

Natural and 
seamless 

interactions

Reliable 
interactions

Simple 
interactions

Efficient 
interactions

Future- proof 
interactions

Flexible 
interactions

1

2

3

4

5

6

7

8

Het mag npooit zo zijn dat er 
complicaties optreden binnen het 

systeem

...

Dan is intuitie belangrijker dan 
simplicity

...

...

...

...

Durable 
interactions

Accurate 
interactions

Natural and 
seamless 

interactions

Reliable 
interactions

Simple 
interactions

Efficient 
interactions

Future- proof 
interactions

Flexible 
interactions

1

2

3

4

5

6

7

8

Ik moet er op kunnen 
vertrouwen en accuraat zijn

...

Het moet ook makkelijke zijn

...

Het moet ook enigszins uit te 
houden zijn.

...

...

Durable 
interactions

Jack Jakimowicz
Annemiek 

Monhemius
Robert van 
Overbeek

Kirsten Huntjens

9

8

7

5

4

3

2

1

Accurate 
interactions

Natural and 
seamless 

interactions

Reliable 
interactions

Simple 
interactions

Efficient 
interactions

Future- proof 
interactions

Flexible 
interactions

Durable 
interactions

3533 26 21 13 6 15 7

"The biggest problem with using 
these innovative techniques is simply 

the use itself." (7:00)

"People are lazy creatures, they only 
use the necessary functions of 

current technologies and 
techniques." (7:20)

"If you consider what can be operated with 
touchless UI during procedures like these, I 

expect the biggest opportunity to be: 
information display (both active imaging and 

passive imagery)" (10:35 - 15:30)

"There is, without a doubt, a big 
development going on in Image- 

guided therapy." (16:30)

"The relevance of more efficient care 
is rising, Image- guided therapy allows 

for solutions." (18:00)

"Since we have come so far with 
technology being used in Image- 
guided therapy, there is no way 

back." (18:55)

"Within Image- guided therapy there 
is a need for refinement and 

application of better materials and 
tools." (19:05)

"The improvements that are required 
now is related to easier use and 
making innovations accessible" 

(19:45)

"The nurse that collects necessities, 
cannot easily be replaced because 

those stakeholders are just 
necessary." (24:05)

"The quality of care is often not 
dependant on the technology, but on 
the performer that interacts with it." 

(26:05)

"Often, intraoperative interactions 
are reliant on communication 

between the IC and his staff." (31:15)

"Intraoperative communication is 
error- prone and time consuming 

since the other stakeholder has to 
understand perfectly what you are 

requesting" (35:20)

"I can see appropriate fits within 
measuring distances and changing 
lay- outs with gesture interactions" 

(36:00)

"Touchless interaction should do the 
job, just as good as you would do it 

yourself. There is no room for quality 
loss." (54:00)

"The absolute priority for 
interactional qualities, is reliability 

and accuracy." (55:00)

"An important factor as well is the 
ability to adopt new interaction styles 
in terms of naturality, seamlessness 

and simplicity. With that you can 
achieve efficiency" (56:00)

"There should be an element of 
improvement in interaction." (59:30)

"If touchless UI does not work 
(because of conditions: hands- busy, 
etc.) there should be a possibility to 
fall back on standard procedures. " 

(1:04:10)

"The system should be something 
that you do not forget after you have 

learned the ropes. " (1:09:30)"It is of upmost importance that you 
consider the context of interest: the 

cathlab." (1:10:00)

"The doctor have to be trained in order 
to use the technology appropriately, but 

often, the doctors dont want to be 
trained." (5:40)

"The workflow and stakeholders in IGT 
in hospitals is very different per 

hospital." (10:40)

"the quality of nurses is also very 
different in hospitals, some nurses 
already know what to do." (10:50

"Every interaction should be reliable 
and accurate. That is the most 

important." (18:30)

"If it feels as if the doctor does not have 
to put any effort into the interaction, it 

is preferable." (20:20)

"The interaction should be natural 
reliable and most of all, the doctors 

have to see the immediate and direct 
value." (28:50)

"The younger generation cardiologists 
are more open to new technologies." 

(29:30)

"The integration of all technologies is 
something really important to happen 

more and more." (31:20)

"All hospitals work differently in their 
IGT workflow and stakeholders 

present." (7:20)

"The application running on azurion 
because they kind of overlap and are 

complex." (7:30)

"The biggest frustration of doctors is 
that they are reliant on staff. This is 

exactly the problem" (20:25)

"More and more specialists are going to 
use IGT in the future since more and 

more is possible" (25:30)

"In the ideal world, you want to have 
full control as a doctor." (39:45)

"The doctors main focus is on the 
screen." (16:25)

"As a doctors, you are sterile so you 
completely reliant on your staff." 

(17:25)

"Sometimes you are positioned quite 
awkward during procedures. Then it 

would be perfect to interact without the 
console near you or something." (21:00)

"Touchless UI techniques can be of very 
high value for IGT procedure." (23:00)

"If you would see the imaging on the 
patients body itself, that would be 

amazing." (26:30)

"Reliability and then accuracy is the 
most important factor for interactions. 
There should never be complications in 

interaction" (31:30)

"The intuitiveness of the interaction is 
more important than its simplicity." 

(33:40)

"For a doctor, futuristic interactions are 
not that important, but it is mostly 
important for the hospital." (35:00)

"there is a difference in the 
training of surgeons and OR 

assistants." (10:40)

"the surgeon mostly get half a 
day of training because they are 

not motivated for spending more 
time on this." (10:50)

"Often you see that a lot of 
options, technologies and so on, 
are not used because doctors do 
not see the direct value." (14:40)

"It is so frustrating since 
unexperienced staff does not 
understand you completely" 

(18:30)

"In the ideal situation, you would 
execute these procedures on 

your own." (18:50)

"The best staff is the staff that 
does not collect what I ask but 
hands me what I need." (19:00)

"Everything is possible but it 
depends on your training how 

capable you are to use the 
technologies to the fullest." 

(20:30)

"The most important thing is accuracy 
and reliability." (34:30)

"After that there should be an intuitive 
interactions, so natural and seamless 

interactions." (35:00)

"There should be a certain degree of 
comfort for the doctors to use the 

technology." (37:10)

"Without simplicity, there wont be 
doctors using the technology." 

(38:10)

changing lay- out on screen and 
measuring distances are high priority 

and most relevant examples for 
improvement (meeste inefficient en 

meest gewenst door doctor)

Met touchless UI kun je een element 
van vertraging (200 - 300 %) en/of 

afhankelijkheid minimaliseren

Touchless systemen moeten veelzijdig 
zijn aangezien ze grove interacties en 

fijne interacties moeten kunnen 
waarnemen tegerlijkertijd.

Er moet altijd een mogelijkheid zijn 
om terug te vallen op de originele 

procedure (manual).

C- arch adjustments met gesture voelt 
als iets wat meer in de verdere 

toekomst polaats zou vinden omdat 
dat echt heel erg hardware 
gerelateerde interactie is.

De top 3 grootste belangen in 
interactie zijn Reliable, accurate and 

Natural/seamless interactie 
(respectievelijk)

De interactie moet net zo goed zijn of 
beter dan wanneer/alsof je zelf iets 

zou doen.

"The improvements that are required 
now is related to easier use and 
making innovations accessible"

"The absolute priority for 
interactional qualities, is reliability 

and accuracy." (55:00)

"An important factor as well is the 
ability to adopt new interaction styles 
in terms of naturality, seamlessness 

and simplicity. With that you can 
achieve efficiency" (56:00)

De performer van de interactie is erg 
belangrijk: "The quality of care is 

often not dependant on the 
technology, but on the performer that 

interacts with it."

De usabilityvan de interactie is erg 
belangrijk: "The biggest problem with 
using these innovative techniques is 

simply the use itself." (7:00)

The most important is that 
every interaction is 

completely reliable and 
accurate.

The less effort of cognitive 
load an interaction has, the 
higher the possibility that is 

going to be used.

There are more and more 
functionalities, however, in 
practice, immediate value 

should be noticed, 
otherwise it won't be used.

Think about the integration 
of technologies because this 
is an important topic for the 

future of IGT.

There is a lot of difference in 
workflow and quality of 

nurses in hospitals, keep 
that in mind.

"In general, the more choices the 
doctors have, the less choices are 

actually made." (21:20)

"The interaction should be natural 
reliable and most of all, the doctors 

have to see the immediate and direct 
value." (28:50)

"Every interaction should be reliable 
and accurate. That is the most 

important." (18:30)

"The integration of all technologies is 
something really important to happen 

more and more." (31:20)

"The workflow and stakeholders in IGT 
in hospitals is very different per 

hospital." (10:40)

All hospitals work 
differently in their 

workflow and setup of 
IGT procedures

The biggest frustration 
of doctors is their 
reliability on their 

staff.

IGT has promising results 
for the future since more 
and more procedure can 

and will happen minimally 
invasive.

Future- proof interactions are not so 
desirable for the doctors, however 

they are for hospitals, so this is 
something that Philips should 

consider in this roadmap.

The most important values 
in interactions are reliability, 

accuracy intuitiveness 
(natural) in that order.

Then it would also be nice if the 
interactions were simple and fast 

(easy). Also because more and more 
specialists will be using these 

systems.

The irregular use of the system is also 
a complexity that should be 

considered. Radiology is doing 
procedures every day, where 

Cardiology does a bit less procedures.

"The biggest frustration of doctors is 
that they are reliant on staff. This is 

exactly the problem" (20:25)

"Touchless UI techniques can be of very 
high value for IGT procedure." (23:00)

"More and more specialists are going to 
use IGT in the future since more and 

more is possible" (25:30)

"Reliability and then accuracy is the 
most important factor for interactions. 
There should never be complications in 

interaction" (31:30)

"Then the interactions should always be 
easy in use and natural. This is very 

important for the doctors for them to 
actually go use it." (32:30)

"In the ideal world, you want to have 
full control as a doctor." (39:45)

"You would like to never 
be reliant on some one 

else." (39:50)

In essence, the most 
annoying and frustrating  
thing in IGT procedures is 

that you are reliant on your 
(unexperienced) staff.

In the ideal situation, you 
will do the procedures on 

your own.

"The best staff is the staff that 
does not collect what I ask but 
hands me what I need." (19:00)

Good team members are 
team members that know 

what everyone needs.

The irregular use of the system is also 
a complexity that should be 

considered. Radiology is doing 
procedures every day, where 

Cardiology does a bit less procedures.

The most important factors for 
interactions are reliability and 

accuracy. After that, the intuitiveness 
and simplicity are also good to 

consider.

There should be an direct 
improvement which is noticeable 

immediately for the doctor.

All hospitals work 
differently in their 

workflow and setup of 
IGT procedures

"there is a difference in the 
training of surgeons and 

OR assistants." (10:40)

"Often you see that a lot of 
options, technologies and so on, 
are not used because doctors do 
not see the direct value." (14:40)

"This is the most important issue, 
'Is the operator in control?'." 

(18:20)

"It is so frustrating since 
unexperienced staff does not 

understand you completely" (18:30)

"The best staff is the staff that 
does not collect what I ask but 
hands me what I need." (19:00)

"The most important thing is accuracy and 
reliability." (34:30)

"After that there should be an intuitive 
interactions, so natural and seamless 

interactions." (35:00)

Validation of the opportunity scope with Jack 
Jakimowicz

Prioritization of value driver for implementing touchless 
UI in the cathlab - from the perspective of 4 IGT doctors 
or specialists. 

The different perspectives give interesting insights: 
Expert on minimally invasive surgery, Clinical 
application specialist and 2 ex-vascular surgeons

Most interesting quotes and insights during the analysis 
of the interviews/workshops.
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Appendix - G Design guideline analysis

Initial Design guideline analysis based on SWOT the interaction analysis, Future of IGT 
and the interview abd workshop with Jack Jakimowicz

8 7 7

Interaction analysisSWOT Interview/workshopFuture of IGT

High 
accuracy

Imprecisions like: 
offset and jitter. 

Sometimes occur 
but can be 
minimized.  

(Philips Gaze 
enhanced UX, 

A gesture should 
feel instantaneous 

(Philips Gesture 
Control report, 

NB)

Need 
acknowledgeme

nts that the 
system is 
listening

Unintended 
gestures (croni

n & doherty, 
2019)

"Most natural 
mode of human 
communication" 
(Latif et al. 2021)

Easy to use and 
low cognitive 

load

Provide simple 
initiation that is 
natural (Philips 
Gesture Control 

report, NB)

Both fine and 
coarse gesture 
possibilities (cr

onin & 
doherty, 2019)

Benefits of gesture 
control very context 
dependant, so don't 

generalize this. 
(Philips Gesture 

Control report, NB)

INSIGHT / ADVICE: When 
devices and systems are 
improved doctors gain 

confidence and are happy 
with delivery.

INSIGHT: Interactions 
should be simplified 

and natural if they are 
changed.

INSIGHT: IC is the main 
stakeholder. All 

interactions originate 
from him/her.

OPPORTUNITY / 
INSIGHT: Philips should 

focus on training 
physicians

physicians like when 
they are in control 

for most interaction
Done

frustration occurs when it 
takes a long waiting time 
and the doctor does not 

have the control.
Done

Physicians are 
reliant on their staff

Done

Touchless 
Interactions - 
Natural and 
personalized 
interactions

(source Philips 
report, 2020)

AR for 
increased 
flexibility, 

accuracy and 
focus

https://www.philips.
com/a- 

w/about/news/archi
ve/blogs/innovation- 
matters/20191113- 

five- innovations- 
that- are- shaping- 

Future Vision

The role of IGT develops towards solving patient pathologies by a 
specialized medical team, together with increasingly significant 
technological support of multiple smart systems. An optimized, 
integrated and efficient workflow that is supported by touchless 
interaction solutions will contribute to value- based care that is 
provided within the context of IGT.

Accurate 
interactions

Natural and 
seamless 

interactions

Reliable 
interactions

Change lay- 
out screen / 

starting 
application

Positioning 
C- arm

Measuring 
distances on 

software 

8 10 10

changing lay- out on screen and 
measuring distances are high priority 

and most relevant examples for 
improvement (meeste inefficient en 

meest gewenst door doctor)

Met touchless UI kun je een element 
van vertraging (200 - 300 %) en/of 

afhankelijkheid minimaliseren

De top 3 grootste belangen in 
interactie zijn Reliable, accurate 

and Natural/seamless interactie 
(respectievelijk)

De interactie moet net zo goed zijn of 
beter dan wanneer/alsof je zelf iets 

zou doen.

"The improvements that are required 
now is related to easier use and 
making innovations accessible"

"The absolute priority for 
interactional qualities, is reliability 

and accuracy." (55:00)

"An important factor as well is the 
ability to adopt new interaction 

styles in terms of naturality, 
seamlessness and simplicity. With 

that you can achieve efficiency" 
(56:00)

De performer van de interactie is erg 
belangrijk: "The quality of care is 

often not dependant on the 
technology, but on the performer 

that interacts with it."

De usabilityvan de interactie is erg 
belangrijk: "The biggest problem with 
using these innovative techniques is 

simply the use itself." (7:00)

Need 
feedback 
from the 
system

Interaction 
should be easy 
to use and low 
cognitive load

Interaction 
should be 
reliable, 

smooth and 
accurate

Interaction 
should be taking 
into account the 
context in which 
it is happening

Interactions 
should be 

simplified and 
natural if they 
are changed.

When devices and 
systems are 

improved doctors 
gain confidence 
and are happy 
with delivery.

A training aspect 
should be taken 

into account when 
designing 

interactions

Interactions 
should be 

natural and 
personalized

Interactions 
should be provide 
for efficient and 

integrated 
solutions

Interactions 
should be 

RELIABLE > 
ACCURATE > 

NATURAL AND 
SEAMLESS

Recording 
IVUS 

diagnosis  

highlighting 
or placing 
bookmark

iFR pull- back 
recording

Interactions 
should be 

RELIABLE > 
ACCURATE > 

NATURAL AND 
SEAMLESS

Interactions 
should be provide 
for efficient and 

integrated 
solutions

Interactions 
should be 

natural and 
personalized

When devices and 
systems are 

improved doctors 
gain confidence 
and are happy 
with delivery.

Interactions 
should be 

simplified and 
natural if they 
are changed.

A training aspect 
should be taken 

into account when 
designing 

interactions

Interaction 
should be taking 
into account the 
context in which 
it is happening

Interaction 
should be 
reliable, 

smooth and 
accurate

Interaction 
should be easy 
to use and low 
cognitive load

Need 
feedback 
from the 
system

Interactions should 
reduce inefficiencies 
through minimizing 

dependency and 
indirect HCI

Interactions should 
reduce inefficiencies 
through minimizing 

dependency and 
indirect HCI

interaction 
should be 

comfortable

interaction 
should be 

comfortable
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Additional design guideline analysis An addition to provide well-considered guidelines. This 
addition is based on all quotes and insights from the 
interviews with 4 participants.

Synthesis of initial design guideline analysis and 
additional design guideline analysis

changing lay- out on screen and 
measuring distances are high priority 

and most relevant examples for 
improvement (meeste inefficient en 

meest gewenst door doctor)

Met touchless UI kun je een element 
van vertraging (200 - 300 %) en/of 

afhankelijkheid minimaliseren
Touchless systemen moeten 

veelzijdig zijn aangezien ze grove 
interacties en fijne interacties moeten 

kunnen waarnemen tegerlijkertijd.

Er moet altijd een mogelijkheid zijn 
om terug te vallen op de originele 

procedure (manual).

C- arch adjustments met gesture voelt 
als iets wat meer in de verdere 

toekomst polaats zou vinden omdat 
dat echt heel erg hardware 
gerelateerde interactie is.

De top 3 grootste belangen in 
interactie zijn Reliable, accurate and 

Natural/seamless interactie 
(respectievelijk)

De interactie moet net zo goed zijn of 
beter dan wanneer/alsof je zelf iets 

zou doen.

"The improvements that are required 
now is related to easier use and 
making innovations accessible"

"The absolute priority for 
interactional qualities, is reliability 

and accuracy." (55:00)

"An important factor as well is the 
ability to adopt new interaction 

styles in terms of naturality, 
seamlessness and simplicity. With 

that you can achieve efficiency" 
(56:00)

De performer van de interactie is erg 
belangrijk: "The quality of care is 

often not dependant on the 
technology, but on the performer 

that interacts with it."

De usabilityvan de interactie is erg 
belangrijk: "The biggest problem with 
using these innovative techniques is 

simply the use itself." (7:00)

The most important is 
that every interaction is 
completely reliable and 

accurate.

The less effort of cognitive 
load an interaction has, the 
higher the possibility that is 

going to be used.

There are more and more 
functionalities, however, in 
practice, immediate value 

should be noticed, 
otherwise it won't be used.

Think about the integration 
of technologies because this 
is an important topic for the 

future of IGT.

There is a lot of difference in 
workflow and quality of 

nurses in hospitals, keep 
that in mind.

"In general, the more choices the 
doctors have, the less choices are 

actually made." (21:20)

"The interaction should be natural 
reliable and most of all, the doctors 

have to see the immediate and direct 
value." (28:50)

"Every interaction should be reliable 
and accurate. That is the most 

important." (18:30)

"The integration of all technologies is 
something really important to happen 

more and more." (31:20)

"The workflow and stakeholders in IGT 
in hospitals is very different per 

hospital." (10:40)

All hospitals work 
differently in their 

workflow and setup of 
IGT procedures

The biggest frustration 
of doctors is their 
reliability on their 

staff.

IGT has promising results for 
the future since more and 

more procedure can and will 
happen minimally invasive.

Future- proof interactions are not so 
desirable for the doctors, however 

they are for hospitals, so this is 
something that Philips should 

consider in this roadmap.

The most important values 
in interactions are reliability, 

accuracy intuitiveness 
(natural) in that order.

Then it would also be nice if the 
interactions were simple and fast 

(easy). Also because more and more 
specialists will be using these 

systems.

The irregular use of the system is 
also a complexity that should be 
considered. Radiology is doing 
procedures every day, where 

Cardiology does a bit less 
procedures.

"The biggest frustration of doctors is 
that they are reliant on staff. This is 

exactly the problem" (20:25)

"Touchless UI techniques can be of 
very high value for IGT procedure." 

(23:00)

"More and more specialists are going 
to use IGT in the future since more 

and more is possible" (25:30)

"Reliability and then accuracy is the 
most important factor for 

interactions. There should never be 
complications in interaction" (31:30)

"Then the interactions should always 
be easy in use and natural. This is 
very important for the doctors for 
them to actually go use it." (32:30)

"In the ideal world, you want to have 
full control as a doctor." (39:45)

"You would like to never 
be reliant on some one 

else." (39:50)

In essence, the most 
annoying and frustrating  
thing in IGT procedures is 

that you are reliant on your 
(unexperienced) staff.

In the ideal situation, you 
will do the procedures on 

your own.

"The best staff is the staff that 
does not collect what I ask but 
hands me what I need." (19:00)

Good team members are 
team members that know 

what everyone needs.

The irregular use of the system is also 
a complexity that should be 

considered. Radiology is doing 
procedures every day, where 

Cardiology does a bit less procedures.

The most important factors for 
interactions are reliability and 

accuracy. After that, the intuitiveness 
and simplicity are also good to 

consider.

There should be an direct 
improvement which is noticeable 

immediately for the doctor.

All hospitals work 
differently in their 

workflow and setup of 
IGT procedures

"there is a difference in the 
training of surgeons and 

OR assistants." (10:40)

"Often you see that a lot of 
options, technologies and so on, 
are not used because doctors do 
not see the direct value." (14:40)

"This is the most important 
issue, 'Is the operator in 

control?'." (18:20)

"It is so frustrating since 
unexperienced staff does not 

understand you completely" (18:30)

"The best staff is the staff that 
does not collect what I ask but 
hands me what I need." (19:00)

"The most important thing is accuracy 
and reliability." (34:30)

"After that there should be an intuitive 
interactions, so natural and seamless 

interactions." (35:00)

Interactions 
must be 
Reliable

Interactions 
must be 
Accurate

Interactions 
must be 

Natural and 
seamless

Hardware related 
interactions (C- 

arm adjustments) 
are more for in 
the later future

Most inefficient and 
relevant 

improvement areas 
are: changing layout 

and measuring 
distances.

The 
usability 

should be 
very easy

The use of 
these 

technologies 
should be very 

resilient

There should be 
an immediate 

value noticeable 
with this 

interaction

There is a lot of 
difference in 

workflow, 
execution and 
staff of these 
procedures.

The technologies 
should be 

integrated into 
the systems 

existent in the 
cathlab

There should 
always be a 

possibility to fall 
back on the 

standard 
procedures

The biggest 
frustrations of 
doctors is their 

reliability on and 
dependency  of 

their staff.

The importance of 
IGT is growing since 

more and more 
procedure can and 
will happen in these 
contexts. It should 
develop further.

The irregular use 
and difference in 

medical disciplines 
makes is hard to 

adjust solutions to 
everyone using the 

system

DESIGN 
REQUIREMENTS

DESIGN 
CONSIDERATIONS

DESIGN 
CHALLENGESInteractions 

must be Reliable

Interactions 
must be 
Accurate

Interactions 
must be Natural 

and seamless

Most inefficient and 
relevant improvement 

areas are: changing layout 
and measuring distances.

The usability 
should be very 

easyThe use of these 
technologies should 

be very resilient

There should be an 
immediate value 

noticeable with this 
interaction

The technologies 
should be integrated 

into the systems 
existent in the cathlab

There should always 
be a possibility to fall 
back on the standard 

procedures

There is a lot of 
difference in workflow, 
execution and staff of 

these procedures.

The importance of IGT is 
growing since more and 

more procedure can and will 
happen in these contexts. It 

should develop further.
The biggest frustrations of 
doctors is their reliability 
on and dependency  of 

their staff.

The irregular use and 
difference in medical 

disciplines makes is hard to 
adjust solutions to everyone 

using the system

Interactions should be 
provide for efficient 

and integrated 
solutions

When devices and systems 
are improved doctors gain 
confidence and are happy 

with delivery.

A training aspect 
should be taken into 

account when 
designing interactions

Interaction should be 
taking into account the 

context in which it is 
happening

Need feedback 
from the system

Interactions should reduce 
inefficiencies through 

minimizing dependency 
and indirect HCI

interaction 
should be 

comfortable
A lot of stakeholders in 

this context (multi- 
user), how do you deal 

with that?

ambient 
background noises 
during interaction
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eye- tracker 
pointer with 

indication 
on- screen

pointing 
gesture with 

indication 
on- screen

multiple 
people point 
at the same 
time - colour

Enhanced 
area of 

interest on- 
screen

Visual 
chatbox 

with direct 
messages

better 
established 

channels 
(headsets)

the room 
recognizes 
and tracks 

stakeholders

noise 
cancelling 
in the OR

Virtual staff 
members that 

only help 
when 

necessary

minimize 
indirect HCI 

with 
touchless UI

on- screen 
changes 

with 
touchless UI

doctor will be 
able to 

perform the 
procedure on 

his own

C- arm 
adjustments 

with 
gestures

anti- 
bacterial 
materials 

for devices

hovering 
over 

buttons

Philips IGT 
training 

experience 
centre

AR training 
simulator 

with 
touchless UI

use eye- 
tracking to 

train 
physicians

Analysis 
training and 

providing 
feedback

speech 
biomarkers 

or notes 
during PCI

receiving 
real- time 
feedback

replacing 
nurse with 

virtual 
assistant

speech- to- text 
documentation

more 
effective 

prediction 
of stent

indication 
instructions 

more 
upfront

AI software 
that predicts 
and guides 

nurse
"The only reason 
precision PCI can 

happen is because 
we use the 

"I guarantee you, 
most people would 

have put a focal 
short stent in there 

"We can save time, we 
only needed one 

stent, and we have 
technology from 

"We will close 
the groin and 

send the 
patient home!" 

"This is great, how 
insane is it that you can 
predict the outcomes 

upfront of the 

"I am pretty 
surprised 
with the 

support of 

INSIGHT: IC is the main 
stakeholder. All 

interactions originate 
from him/her.

INSIGHT: Control 
panel is not used 
 often during PCI

INSIGHT / ADVICE: When 
devices and systems are 
improved doctors gain 

confidence and are happy 
with delivery.

INSIGHT: Interactions 
should be simplified 

and natural if they are 
changed.

INSIGHT: 
IntraSight is most 

used device

"We can save time, we 
only needed one 

stent, and we have 
technology from 

Appendix - H Ideation and brainstorm results

Use gaze position 
and VUI to mark 

postal / distal while 
being with hands on 

the device

Abraham Vincent

head- movement 
to step from 

marker point to 
point

Abraham

Scrolling 
with your 

head
Abraham

Shoulder- up 
movements 

to control the 
system?

Vincent

The room should 
recognize who is in 

control of the 
gesture - for 

example through 
radiation badge

Abraham

eye- brow 
movement to 

control the 
system?

Vincent

Changing the lay- 
out, maximize and 

minimize function is 
used often. - do 

something with your 
head

Abraham

Azurion fitted with Kinect!
 Hand gestures to interact 
with Azurion to perform 

certain functions: change 
layouts, zoom- in etc.

Sreedhar

Use gaze + pinch gestures 
to manipulate viewport size 
or application zoom factor 

(different gestures? - one vs 
2 finger scrolling or 

pinching)

Abraham Vincent

blink to 
take a 

snapshot
Abraham Vincent

use gaze at 
viewpoint and swipe 

gesture to change 
application in 

viewport you look at

Abraham Vincent

Voice can be a 
shortcut, call the 

name of a 
application and it 

will show in the area 
you are focussing

Abraham

use gaze at to detect 
looking at avatar to 
start VUI (only then, 
avoids unintended 

activation)

Vincent

Changin applications 
within lay- out and not 
changing the layout as 
a whole. With looking 

at it and swiping 
gestures

Abraham Victor

How to determine direction of 
communication (to whom you 

want to talk via headsets - 
initiate by gaze at targeted 

person? or detect addressee via 
continuous running background 

speech recognition

Vincent

For scan execution 
situation: talk to patient 

and use clear hand 
gesture to initiate scan 

(with some 
confirmation gesture)?

Vincent

Floor pedal that 
automatically follows 
the physician when 
standing back - with 

tripping- over avoidance 
algorithm :-)

Vincent

Physician goes stand 
behind a lead glass 

iso control room 
(with some x- ray 
control means)

Vincent

Kind of chat screen 
on the control room 

glass with - 
considered 

stakeholders s 
labels.

Victor

taking account of roles 
to determine 
likelyhood of 

addressing a certain 
person and decide who 

else needs to hear it

Victor Vincent

or see it (textual back- up of 
what is said in the room - 

displayed a few seconds in 
view of addressee?) - to 

avoid someone needs to 
repeat what was just said!

Victor Vincent

The premise is using VUI to 
give more control to the 

physician who      is 
performing the pullback, 

this will reduce errors, 
frustration, increase      

speed, moreover improve 
clinical outcomes!

Sreedhar

When user clicks on ‘record’ 
before pullback, VUI is 

automatically       enabled 
when ‘Record’ is in 

progress, so the surgeon 
can continue to       focus 

on pullback

Sreedhar

Surgeons have the ability to 
bookmark without 
depending on the 

technologist (who is usually 
in the non- sterile 

environment), so they can 
continue to focus on 

pullback

Sreedhar

Leverage automatic 
measurements and show MLA 

for a particular       slice - surgeon 
is able to see the measurements 
just by saying “show MLA”       (we 
are just replacing the step where 

doctor giving the same 
instruction       to the tech)

Sreedhar

Surgeons can also 
use VUI to switch 

between 
applications by 

saying       "Show 
Stent Review”

Sreedhar

Surgeons can use 
VUI to make frame 

annotations and 
case notes (via       

dictation)

Sreedhar

Integrated Lab - 
Say "hey Philips" 

to initiate VUI. 
Few Examples:

Sreedhar

”record pullback” 
(captures        

pullback 
sequence, result 

shown as ILD)

Sreedhar

”bookmark” 
(bookmarks slices 

       when 
navigating across 

ILD)

Sreedhar

”show 
measurements” 

(shows MLA        and 
other parameters 
for image in view)

Sreedhar

”annotate this 
frame” (adds 

annotations on 
selected image in 

view)

Sreedhar

”open stent 
review 

application” 
(opens new 
application)

Sreedhar

Detect pointing gesture at screen 
to display gaze direction of the 

person pointing (to discplay 
precise pointing location only at 

moments of pointing) - with 
certain level of congruence 
between pointing and gaze 

direction

Vincent
Eye 

tracking 
pointer

Victor

Combine AR with 
VUI to initiate 

commands, take 
measurements

Sreedhar

pointing gesture 
is recognized by 

system and 
indicates area of 

interest on screen

Victor

use gaze position and 
procedure knowledge to 
have the system respond 
correctly to VUI (assuring 

that the system does 
accidentally not respond to 

other communication)

Sreedhar Vincent

Gestures and 
movements for 

free- form (used in 
environments) 

systems

Abraham

Only accept pointing 
based gaze 

visualization from 
the physician in the 

room?

Sreedhar Victor Vincent

Only accept 
IC Voice in 
the room

Sreedhar

Idea of 
bajbakbdhbh

Team 1

Using spatial 
audio to add 
direction to a 

command
Team 1

Visualize Compatible 
systems that work 
with Phuilips IGT 

natural interactions 
system

Interactor (e.g. Small 
wheel) on the introducer 

sheath to control system(s) 
(as they are often holding 

this in hands- busy 
situation)

Team 1

Or small 
tactile 
ring?

Team 1

Dedicated (interactive) 
audio guidance on 

current step (esp. when 
not looking at screen) 
for user needing to do 

task

Team 1

add extra degree 
of interaction 

using your toes 
instead of your 

feet only

Team 1

4- hands control: distinction 
between moving your 
hand/fingers and only 
thinking about moving 
them: thinking about is 

used to control the screen

Team 1

combination of 
mindreading + 

gaze/voice + basic 
safety measures

Team 1

Trigger 
physician to 

communciate 
patient

Team 1

Visually recognize 
systems and 
overlay in 3D 

alarms / 
notifacions

Team 1

Measure patient 
anxiety and link to 

interventions 
w.r.t. 

communication

Team 1

Use a patient profile 
to know how much 
reassurance they 
want during the 

procedure (if they 
are awake)

Team 1

Special mode not 
to worry patient 

(esp. when 
something goes 

wrong)

Team 1

Show a very 
basic process of 
the procedure 
to the patient

Team 1

Link to patient 
(psychological ) 

profiles + current 
condition (anxiety)

Team 1

Create virtual presence 
(better sound, VR presence, 
creating same point of view 
for both technician outside 

the room and physician 
inside)

Team 1

On Hololens: when you 
look at someone you 

get a prioritized 
communication using 
mics and speakers in 

the headset

Team 1

Simple 
laserpointer 
on the lead 

glasses
Team 1

Integrate 
eyetracking 

into lead 
glasses

Team 1

(Automatic or 
trigger) Audio 

based activating 
of virtual laser 

pointer

Team 1

Automatic 
reference help for 
nurse explaining 
what way 'lateral 

is'

Team 1

Linking visual 
manipulations to 

actions during the 
procedure or parts 

in the wokflow

Team 1

Smart analysis of trigger phrases 
for use of pointer/gaze tracking 
(e.g. sometimes they may use 

the trigger phrase while they are 
explaining something (NLP 

including also analysis of the 
environment)

Team 1

Can AI support in 
indicating problems 

during the procedure 
that the physician 

might miss (because 
happning off screen)

Team 1

Gaze trace through 
lab + screen 

(combine with 
annotation of when 

voice was used)

Team 1

scroll back in time 
to see where 
someone has 

looked and what 
he said

Team 1

Eg. " pick this up" 
when looking at 
object , would 
create To- do in 

space...

Team 1

Automated 
visualization of 
direction (base

d on voice)

Team 1

Automated 
visualization of 

location (based on 
voice) e.g. narrowing 

by the left femoral 
arch

Team 1

Store location (both 
in space and on 

screen) for future 
reference / 

commands to 
nurese

Team 1

Automated 
detection of other 
users eyes (laser 

pointer not 
shining in )

Team 1

Procedural 
outcomes in side 
panel (AI listening 

in the 
background)

Ronald

(Apple) watch 
to track hand 
gestures/inte

ractions.
Ronald

Remote tech 
(over- the- 

should view 
in VR)

Niels

AR all- the- 
things

Niels

See in AR where AI 
predicts where 

everyone should be 
situated next / what 
the next step in the 
procedure will be

Daan

Virtual 
Technician 

that can dial 
in

Niels

(Apple) watch 
to track 

Audio Input

Ronald

Gesture / gaze to enlarge 1 screen 
on the FlexVision. For example: 

enlarge IntraSight for x sec, so that 
the entire screen is filled with 

IntraSight

Jenny

(Apple) watch 
to track 

Proximity

Ronald

Head tracking 
to control 

certain actions

Niels

Eye tracking to only 
enable this mode 

when looking at the 
device receiving the 

action

Niels

Personal 
mic for voice 

control

Ronald

Projection heart / vessels on patient. 
Making measurement / virtual stenting 
on the projections / patient. Dont have 

to tell someone (not sterile) to do 
something for you (sterile). Bringing the 

screen to you in a sterile way.

Jenny

Start/stop 
recording, 

bookmarks + 
annotations

Niels

Push- to- talk 
for e.g. 

annotations 
for tech

Niels

Voice + gaze 
+ smart 

assistant

Ronald

Stand- in AI for 
replaced missing 
member to help 

fill in the gaps

Daan

Virtual reality 
headset for control 
room staff - birds 
eye view in the lab 

(but sitting 
remotely)

Jenny Niels

Live captions in 
the lab (in AR) - 
who says what? 

extract key 
information

Niels

Sit rep UI for 
e.g. remote 

assistants to get 
glanceable info

Niels

Live captioning 
between 

control room 
and lab

Niels

Sign / gesture 
language for 

common 
actions

Ronald

Camera/wearable 
based user 

authentication - 
keeping track

Ronald

Haptics to 
"visualize" IV 

flow 
feedback

Niels

"Laser" pointer by 
tracking finger = 

visualize different 
cursors

Niels

Wii- like laser 
pointing (e.g. IR leds 

on glasses / 
mouthcap) (with 

receiver on 
FlexVision)

Niels

Screen to pop out 
in AR and face 

everyone looking 
at it during 

pointing

Daan

Show on screen where 
everybody in room is 
looking to see if they 

look at the right 
pointed area using 

eyetracking

Daan

(Haptic) feedback 
on multiple 
touchpoints 

(based on what 
user is doing)

Niels Ronald

Eyetracking of 
"key physician" 

can "laser point" 
on the UI

Ronald

Adaptive UI - 
based on what 

you point at (e.g. 
point at source 1

Niels

Adaptive 
UI

Ronald

AI to fill in what 
the physician is 
talking about so 
there is no need 

to point

Daan

Camera Track 
with QR type 
codes on Drs 

Caps.

Ronald

Blow- up part 
of screen 

user is 
pointing at

Niels

Use NLP to 
adapt UI based 

on topic 
discussed

Niels

Use 3D screen 
tech to only 

show relevant 
information

Niels

Multi user usage of 
flexvision where each 

person sees only 
information releveant for 

that user to increase 
accuracy of screen by stop 

splitting it up

Daan

'virtual' collaboration 
between sterile and 

control room. headset 
/ clearly visible 

mousepointer on 
BOOM

Jenny

Can we utilize 
phone in e.g. 

chest/vest pocket 
as input device?

Ronald

TEAM A
Volker
Jelle
Surijot
Monique

TEAM B
Victor
Vincent
Abraham
Sreedhar

TEAM C
Niels
Daan
Ronald
Jenny

"Click there yes, and then scroll up, 
up, up and stop! stop Yes!" (18:45 -  

19:05, procedure 1)
"Blow that up the screen! The other 
screen please... *Waiting* ... Yeah 

there you go. " (53:25 -  53:45, 
procedure 1)

"Again, 
can 

115 
IDEAS
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Appendix - I Assesment of concepts based on value drivers

Indication pointer 
using eye- gaze 

and gesture

Virtual Assistant that 
can be initiated by 

looking at it and asking 
stuff

IGT live captioning of 
what is said to whom 

with call to action, 
visual chatbox

Visual logging file in 
which you can travel 

back what is done and 
such

Gesture + eye gaze 
interaction for changing / 
scrolling through images 

or lay- out of screen

or see it (textual back- up of 
what is said in the room - 

displayed a few seconds in 
view of addressee?) - to 

avoid someone needs to 
repeat what was just said!

Victor Vincent

Only messages to you are 
in your view

(to avoid clutter), possibly 
also for the patient - 

timing? (including patients 
on MR table, shown via 

mirror or on his headset)

Victor Vincent

IC "Can you co- register 
this area?"

CR 
Tech

The room should 
recognize who is in 

control of the 
gesture - for 

example through 
radiation badge

Abraham

Tilt up/down the 
head for scrolling 

up/down or to 
move mouse 

pointer up/down.

Abraham

Kinect cam 
+ Tobii

head gestures 
for scrolling, 

selection, etc.

gaze at 
avatar to 

activate VUI 
commands

badge 
for role 

ID

Use gaze + pinch gestures 
to manipulate viewport size 
or application zoom factor 

(different gestures? - one vs 
2 finger scrolling or 

pinching)

Abraham Vincent

'Localised'
Command
Guidance

Bookmarking 
gaze tracking 

and 
'commands'

Ability to 
go back 
in time

Overlay to 
explain 
special 

terms used

Overlay in 
space to show 

location 
indicated (by 
voice or gaze)

Go left to dissectCan you go here?

Dissection means: .

Overlay of 
automatic 
recognized 
(anatomical 

features)

Automatic 
snapshot / 

video of what 
they were 
looking at

scroll back in time 
to see where 
someone has 

looked and what 
he said

Team 1

Show a very 
basic process of 
the procedure 
to the patient

Team 1

Link to patient 
(psychological ) 

profiles + current 
condition (anxiety)

Team 1

IGT Live 
captioning

use gaze at to detect 
looking at avatar to 
start VUI (only then, 
avoids unintended 

activation)

Vincent

Avatar 
interaction

Kinect cam 
+ Tobii

head gestures 
for scrolling, 

selection, etc.

gaze at 
avatar to 

activate VUI 
commands

badge 
for role 

ID

Detect pointing gesture at screen 
to display gaze direction of the 

person pointing (to discplay 
precise pointing location only at 

moments of pointing) - with 
certain level of congruence 
between pointing and gaze 

direction

Vincent

Gaze- based 
pointing 

visualization

Finger 
pointing 
at FV

gaze 
viz

Kinect cam 
+ Tobii

Only visualise gaze location 
when pointing at Flex Vision 
(to avoid image clutter and 
get good pointing accuracy)

Use Kinect to detect a 
pointing gesture towards 
the Flex Vision

Activate Tobii to detect gaze 
direction of person pointing

Visualise gaze location, so 
others can see what the 
person is pointing at

Stop gaze visualisation 
when pointing gesture is 
ended

Sign / gesture 
language for 

common 
actions

Ronald

1 2 (5) 3 (2) 4 (3) 5 (4)

Features

Concept

Name

Why isn't this 
already 

implemented?

What is 
necessary to 
implement it?

Resources

Service 
propositions

Technological 
developments 
/ Investments

Direct 
Value

Assumed 
Interactional 

values

Reliable 
interaction

Accurate 
interaction

Natural / 
Intuitive 

interaction

Simple 
interaction

other Service 
proposition 

ideas

Indication 
pointer

Virtual 
Assistant

IGT 
chatbox Visual Log Screen 

manipulation

Eye- 
tracking for 
positioning

pointing 
gesture 

recognition

Coherency 
with the 

two

Looking at 
avatar icon 
initiation > 

eye- gaze and 
speech

ask it for 
doing 
stuff

requesting
Virtual 

projection 
on window

stakeholder 
recognition

Eye- gaze 
for 

focussing 
screen

gesture 
language 

for

changing 
screen 
lay- out

scrolling 
through 
images

functionalities 
like measuring

Clear 
communication

Clear 
communication

Clear 
communication 

and planning

Accurate 
indication

was never an idea 
because the 

doctors don't 
know that they 
are missing this

money

more difficult to 
develop 

(algorythms, 
visualisations, 

speech recognition 
barriers, etc.)

money

training

difficult to 
develop 
(speech 

recognition 
barriers, etc.)

money

a bit of 
training

a bit of 
training

noise 
cancelling 
 - CathLab

Prediction 
software, 
speech 

recognition 
barriers, etc.

money

a bit of 
training

difficult to develop 
without mistakes 
and naturalness 

(speech recognition 
barriers, etc.)

difficult to 
develop 

prediction 
software

money

training

takes some 
time to adjust 

with these 
technologies

noise 
cancelling 
 - CathLab

Possible devlopment 
of concept over the 

years

Noise- cancelling 
trainings lab

e- learning 
pointer

e- learning 
assistant

e- learning 
chatbox

e- learning 
logging file

e- learning usability 
touchless 

interaction

touchless 
interaction 
workshops

touchless 
interaction 

experience session

Alignment 
sessions with all 

suites

9

10

10

10

5

7

9

4

8

9

9

9

8

7

7

8

7

8

8

5

9,8 6,3 8,8 7,5 7

New training 
labs for every 

hospital

possible development could be that 
it is able to track multiple people - 

also zoom in when that is desirable 
by pinching with your hand

averaged 
Implementation score 

(higher = earlier)

possible development could be that 
It will be a hologram that actually 
interacts with you when you need 

in, in stead of asking for it.

possible development could be that 
People would only see messages for 
themselves with hololens or google 

glasses.

possible development could be that 
logging file is automatically 
translated to an operation 

procedure logfile for a lot of 
efficiency.

possible development could 
be that more and more 

functionalities like this will be 
added in this interactional 

language.

Prediction 
software, 
speech 

recognition 
barriers, etc.

noise 
cancelling 
 - CathLab

introduction 
session of avatar 

to doctors

Eye- Indication 
pointer

Virtual 
Assistant

Visual IGT 
chatbox Visual Log Screen 

manipulation

9,8 6,3 8,8 7,5 7

For the synthesis of the concepts, every concept is 
assessed with the 4 most important value drivers to 
create an order for implementation.

Since the value drivers were about the implemntation 
of touchless UI, the higher scoring concepts can be 
implemented earlier.
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Appendix - J Validation and assesment sessions

TTeexxtt  ooff  BBrriieeff  pprreesseennttaattiioonn  ––  AAttuull  vvaalliiddaattiioonn  1155tthh  JJuunnee  

WWeellccoommee  &&  CCoonntteenntt  

- Thanks for being here 
- My name is Victor, Student TU Delft, Graduate Intern at Philips XD  
- Working with Pei-Yin and Volker on touchless UI innovations in the Cath lab 
- I will give a really short presentation and after that I have a small interactive workshop to 

validate current outcomes of my project 

OOppppoorrttuunniittyy  ddeeffiinniittiioonn  

- My project is about delivering a strategic roadmap for implementation of touchless UI with a 
focus on PCI procedures (as carrier case) to improve workflow. 

LLiitteerraattuurree  rreevviieeww  

- When diving into the literature 
- There are several limitations and complexities that: interrupt workflows, decrease efficiency, 

produce inaccuracy and errors > due to sterility limitations 
- This is where touchless UI provides valuable solutions  
- Techniques like eye gaze, voice control and gesture sensing are developing fast and the 

technologies considered in this project. 

IInntteerraaccttiioonn  aannaallyyssiiss  

- Through this literature analysis, creative trend research, future visioning I decided to do an 
observational study of interactions in the Cath lab. 

[[MMIIRROO]]  

DDeessiiggnn  vviissiioonn  

- READ 

[[SSHHAARREE  MMIIRROO  LLIINNKK  VVAALLIIDDAATTIIOONN  BBOOAARRDD]]  

CCoonncceeppttss  

- This is a brief and visual overview of the concepts considered in this graduation project. 
- Eye- indication pointer: Recognizes gestures and indication POI on screen to improve 

communication. 
- Visual live captioning: Records what is said and visually displays it to minimize 

miscommunication and errors . 
- Visual procedural reference log: Records what is happening during procedure so everyone can 

scroll back to see what is meant / highlighted. 
- Screen manipulation: Operating screen adjustments through gestures by looking at an area on 

the screen. 
- Virtual assistant: Assistant that executes tasks to provide guidance at certain moments to 

improve workflow and dependency on staff. 
- How do these concept come together? How are they aligned? 

[[SSTTAARRTT  MMAAPPPPIINNGG  TTHHEE  OOPPPPOORRTTUUNNIITTIIEESS  OONN  AAXXIISS]]  

QUESTIONS 

- Name examples of barriers and name examples of potential value in quadruple aim. 
- What is the expected concrete value for this concept? 
- What are the expected barriers for implementing this concept? 

 
- Asking why certain things are placed somewhere 

o Why are those barriers for implementing higher? 
o Why is the potential value higher of this concept? 

 

[[MMOOVVEE  TTOOWWAARRDDSS  RROOAADDMMAAPP]]  

RRooaaddmmaapp  

- This is a preliminary result of the roadmap that is established in this project. 
- Horizontally, you can see the different time-paced horizons. 
- Vertically, you see the different parameters that are worked out at the moment. 

HHoorriizzoonnss  eexxppllaannaattiioonn  

- This results in a step by step progression of three horizons. 
- Horizon 1: Reinforcing the connection with technology 

o Mainly about improving the technological infrastructure and communication within the 
cathlab. This will result is less miscommunications and errors 

- Horizon 2: Aligning stakeholders and improving workflow through technology 
o Mainly about aligning stakeholders to (re)act and communicate only when necessary 

leading towards an improved workflow. Therefore, less indirect HCI is necessary. 
- Horizon 3: Optimization of workflow through merging innovations with teamwork 

o Mainly about bringing together and integrating all UI innovations to optimize workflow, 
no indirect HCI is necessary anymore. 

QUESTIONS 

- What is your first impression about this? And why? 
- What is your opinion about the ttiimmee--ppaacciinngg of the horizons? Why? 
- What do you think of the  sseerrvviiccee  pprrooppoossiittiioonnss? 
- Do you think it can be iinn  lliinnee  wwiitthh  PPhhiilliippss’’  ssttrraatteeggyy? Why? 
- What do you expect what is necessary to eemmbbeedd  such a roadmap into PPhhiilliippss’’  oorrggaanniizzaattiioonn? 
- Would you think this roadmap is ttrraannssffeerraabbllee  ttoo  ootthheerr  ssuuiitteess to be applied there as well?  

 

- What would be the mmaaiinn  bbaarrrriieerrss  aanndd  vvaalluueess of implementing these concepts in this way? 
- Are you missing certain topics that you are wondering about? 

 

 

 

Interview & presentation guide for Validation sessions
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Validation results and quotes

Concept mapping

Concept 1
Eye- indication pointer

Concept 2
Visual live captioning

Concept 3
Visual procedural 
reference log

Concept 4
Screen manipulation

Concept 5
Virtual assistant

Easy integration 
into workflow

A lot of barriers 
for integration 
into workflow

Difficulty of 
integration  

into workflow

Value for 
improving 
workflow

Low potential 
value and 
benefits

High potential  
value and 
benefits

1

2

3

4

5

For example: value 
based on the 

quadruple aim

For example: 
acceptance, 

usability, reliability, 
accuracy, 

intuitiveness etc.

Concept mapping

Concept 1
Eye- indication pointer

Concept 2
Visual live captioning

Concept 3
Visual procedural 
reference log

Concept 4
Screen manipulation

Concept 5
Virtual assistant

Easy integration 
into workflow

A lot of barriers 
for integration 
into workflow

Difficulty of 
integration  

into workflow

Value for 
improving 
workflow

Low potential 
value and 
benefits

High potential  
value and 
benefits

1

2

3

4

5(A)

For example: value 
based on the 

quadruple aim

For example: 
acceptance, 

usability, reliability, 
accuracy, 

intuitiveness etc.

hangt ervan af of het voice 
control op zichzelf is maar als 
er deeplearning / AI achter zit 
gaat de haalbaarheid omlaag

5(B) Deep learning virtual 
assistant that proactively 
tracks what you need in 

procedures and acts 
upon AI and user input

Virtual assistant that 
executes simple tasks 
through voice control

Roadmap discussion

mapping niet 
helemaal logisch, 

makkelijker 
bedienen, voice 

control en screen 
manipulation

Screen 
manipulations 

naar links
5a) kun je 

het systeem 
makkelijker 
bedienen

goed voor 
aligning 

stakeholders 
voor 

samenwerking

Systeem wordt meer 
proactief om workflow te 

volgen en autonoom acties 
onderneemt om te 

anticiperen wat je nodig 
hebt. (halen uit de context) 
> automation of workflows

bijvoorbeeld met 
rapporteren. Meest 

relevante plaatjes zijn de 
plaatjes waar de arts naar 
kijkt. > Via gaze en zo "Het 
systeem wordt aware van 

de workflow"

timing afhankelijk van 
hoe je ernaar kijkt. 
"Voordat we echt 
virtual assistant 

hebben in het lab die 
proactief meedoen, 
dan zit je in 2030."

AR opzich is een 
user interface 

device, in die zin 
past AR heel erg 

heel erg in de 
eerste horizon.

AR en AI. Die 
hololens zijn geen 
medical devices 
en daar zitten 

allemaal limitaties 
en nadelen aan

AR zal groeien in 
image quality en 
wearability enzo. 

Dus die 
ontwikkeling loopt 
eigenlijk parralel

Robotics zou 
natuurlijk 
ook nog 
kunnen.

Al deze tec
lijnen conv

in een toek
de arts m

supervisory

valide vraag: 
Wat is de 

ROI/business 
case?

Om daar in te 
gaan moet je 
je value prop 

duidelijk 
hebben

needs 
geidentificeerd: in 
hoeverry dragen 

deze oplossing bij 
aan deze needs

een idee te 
geven van de 

waarde en hoe 
signifacnt die 

is.

Lastig om die waarde 
ineens op te plakken... 

In hoeverre drijven 
deze features customer 

preference in het 
systeem

waar zit 
de 

bijdrage?

Claim is 
valide en 

waardevol

tot in hoeveerre is de 
klant bereid meer te 

betalen? Hangt samen 
met de waarde van het 

concept wat 
geimplementeerd 

wordt

Per concept: wat 
lost het op (zacht 

en hard)
, value score en 

hypothese 
formuleren

Vanwege de implementatie van concept 

"I already know the eye- indication 
pointer, we talked a lot about that 

already." (11:07)

"Especially when multiple people 
are pointing at the screen at the 

same time from different 
perspective, the eye- indication 

pointer is of high- value." (11:15)

"The eye- indication pointer would 
be easy to implement because it 

what we already do, we point and 
look." (17:15)

"I have always wanted to use voice 
tags that could even be image 

related." (19:15)

"I am not so sold on the visual live 
captioning concept since I think it 
has greater potential in other use 

cases." (19:00)

"The implementation of visual live 
captioning would be quite easy." 

(19:30)

"The value for improving the 
workflow is unclear to me so I would 

not rate it that high." (19:35)

"I dont know how the integration of 
the workflow would happen since I 

dont know how this concept 
(procedural reference log) would 

work ." (20:00)

"The integration into the workflow 
would be poor if every step of the 

procedure, I would have to 
physically say something, do 

something, or look at something to 
track it, tag it, or do whatever." 

(20:40)

"If it is automated (which is our 
goal), then it is super easy to 

integrate the reference log." (20:50)

"I don't know how relevant it is for 
people to go back in time to see 

what is said or highlighted or 
whatever." (21:20)

"I think that there is tremendous 
value in screen manipulation 
without a headset." (22:15)

"I think it is quite easy to integrate 
this concept into the workflow, 
assuming it works well." (22:30)

"I think there is an easier way of 
doing it by saying window 1 max or 

point at 2-1. So if you use voice, I 
guess it even makes it easier to 
integrate this concept into the 

workflow." (22:30)

"I am not fully grasping the virtual 
assistant to be honest with you." 

(22:50)

"There are already calculated 
atomisation that do all these simple 

functionalities." (24:20)

"In the example of natural 
interaction with the voice assistant, 
the value would be high. Because 
some people are not that fast with 

an IVUS analysis for example." 
(24:45)

"Integration into workflow, I would 
put it somewhere in the middle, 

because at some point it becomes 
harder to explain something to 

someone, then just doing it 
yourself." (25:10)

5

4

3

2

1

"If all technologies can be combined 
with the goal of making the 

interaction more natural, the 
integration into the workflow 

becomes easier." (26:00)

Roadmap

"My first impression on the 
roadmap is that, if you would align 
this with the roadmap that we have 

for AI, it is a little bit distorted." 
(28:20)

"I would assume that the eye- 
indication pointer and the screen 

manipulation would be all the way 
to the left because they are easy 

and close to todays way of 
working." (28:35)

"Further down would be the virtual 
assistant and the procedural 

reference log, because those are 
heavily dependant on AI." (28:50)

"And then live captioning 
somewhere in the middle." (29:00)

"Considering usability for doctors, 
and integration into their workflow 
in combination with the hurdles for 
Philips, I think that this order would 

be the appropriate order to 
implement those concepts" (29:30)

"This strategy would definitely be 
fully transportable to every section 

of IGT suites." (30:00)

"AI development barriers are 
existent but of course also the 

platform on which these concepts 
are used. So the architecture of lets 

say Azurion." (30:40)

"This project  is very nicely done! I 
am excited to see this strategy turn 

into real life soon." (30:40)

First concepts are mapped on two axis: X - value for 
improving workflow and Y - Ease of integration into 
workflow. The order of validation is Atul and then Niels.

Feedback on the roadmap and on specific parameters 
of the roadmap to gain insights into additions for the 
strategy.

Interesting quotes from Atul and Niels
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Appendix - K Roadmap 

2023 2026 2030 2035

H1 H2 H3

Design 
implications

Service 
porpositions

Resources

Healthcare 
landscape

Horizon 
elaboration

Reinforcing the connection with technology
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Aligning stakeholders and improving workflow 
through technology

Optimization of workflow through merging 
innovations with teamwork

Future vision
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E-learning update Training labs Noise-cancelling E-learning update Training lab update Touchless UI workshop E-learning update Training lab update

AR/VR experience centre

Preliminary roadmap (Green-light)
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2023 2026 2030 2035

H1 H2 H3 FV

Design 
implications

Service 
porpositions

Estimated 
value

Healthcare 
landscape

Horizon 
elaboration
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Facilitation of technological improvements
Reinforcing the connection with technology
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Optimization of communication
Aligning stakeholders and improving workflow through 
technology

Towards an autonomous cathlab
Optimization of workflow through merging innovations 
with teamwork

Future vision

90 77
0%

100%

50%

Final roadmap 
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Appendix - L Assessment of concepts based on design guidelines

There should be an 
immediate value 
noticeable in this 

interaction

The interaction should 
be comfortable for the 

user

The system 
should provide 

feedback

possibility to fall 
back on standard 

procedure?

The system should be 
easily integrated into 

the systems of cathlab

Design 
considerations

Assessment of the 
concepts on design 

considerations

Is it tackling 
relevant problems 

/ opportunities?

Is there room for 
rapid development 

in this concenpt?

I think this is easily 
recognized as one of 

the most valuable and 
simple concepts

This is exactly 
what they 

normally do

You get immediate 
feedback from 

pointing at the screen

Yes automatically, 
however, this will 
not matter really

Very easy implementation 
with cameras, not much 

has to happen in order to 
implement this

I think doctors would 
understand why this is 
valuable when you are 

dependant on inexperienced 
staff

sometimes you have to 
think for a bit but 

overall I think it does 
not fatigue the doctors

There is an icon and signal that 
provides feedback for the user that 

the device is listening, however, with 
voice devices this is always difficult 

with initiation and deactivation

yes there is but you dont 
want the voice assistant 

to keep listening for 
unintended commands

I guess it is fairly easy, however, 
there should be very complex 

software that can be used at all 
times which could make it more 

complex integration

I dont know if doctors directly 
understand what the vale is 
of this technology until they 
know. Until they encounter a 
miscommunication or error.

You can either look at 
your screen or not, 

therefore the effort and 
comfort is very positive

the whole concept 
is providing actual 

feedback

You can always 
shut it off

Noise interference is a known 
problem for concepts like 

these, therefore, it could be 
difficult to integrate it into 

the cath lab.

It is not directly valuable to 
doctors since they do not 

realise that it would be 
beneficial to have a real time 

logging application

It is hard to provide feedback 
when you are doing gestures 
so there should be some kind 

of initiation signal

This registers voice, eye- gaze 
and gestures so the 

integration with the system 
will become more complex 
and cause some barriers

I think doctors 
recognize this as one 
of the main barriers 
that is now tackled

You have to actually do gestures 
to operate with the system, 

however I think that these are 
minimal effort gestures that are 

still quite comfortable.

Yes in a way it does. It 
improves a very specific kind 
of communication which has 

a lot of occurrences in a 
procedure

I guess it could improve in a multi- 
user sense. Also that a virtual 

screen would appear in front of    
 the necessary stakeholders. not 

much more I think

Yes it decreases the dependency 
on staff that makes mistakes 

and is inefficient. This is 
recognized as one of the biggest 

frustrations of doctors

This technology can improve 
quite a bit since it fully relies 
on the newest technologies 

that keep improving.

I still think 
miscommunications are a big 
problem in the cath lab, there 

it is relevant to optimize 
communication

I guess the technology behind this 
system could improve, but also the 
visual layout and presentation: on 
screen, on window, as a hologram, 

on the wall

It only improves the 
referencing of what is done, 

this problem was not defined 
in my analysis, however, still 

could be useful

Maybe this concept could log 
medical files in a later stage so that 
doctors don't have to do this. Then 

it would already pick the best 
photos and highlights the used 

angiosculpts and so on,

Yes this is also recognized as 
one specific situation in which 

you often have to wait for a long 
time on your technician or other 

staffmember to adjust this.

Maybe this technique could 
be applied on more 

modalities, however, the 
technology can improve but 

not much else

10

10

8

10

10

10

8
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10

8

6
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10

10

6

3

8
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10
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7

7
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7

8

8

10

8

7

5

8

10

8

Eye- Indication 
pointer

Virtual 
Assistant

Visual IGT 
chatbox Visual Log Screen 

manipulation9 8,7 8 6,1 8,9

sometimes you have to 
think for a bit but 

overall I think it does 
not fatigue the doctors

It is hard to provide feedback when 
you are doing gestures so there 
should be some kind of initiation 

signal. However, with this concept, 
there is an indication on screen of 

an Area Of Interest.

You can always 
shut it off or 

simply not use it.

You can always shut it 
off and just fall back on 
your healthcare team

Very easy implementation 
with cameras, not much 

has to happen in order to 
implement this

10

Assesment of concepts on design considerations
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Eye- Indication 
pointer

Virtual 
Assistant

Visual IGT 
chatbox Visual Log Screen 

manipulation

reducing indirect 
HCI and minimizing 
dependency on staff

The interaction 
should be 

reliable

The interaction 
should be 
accurate

The interaction 
should be natural 

and seamless

The interaction 
should be simple

Design 
requirements

Assessment of the 
concepts on design 

requirements

In a way it minimizes 
the dependency since 

less inefficient 
repetition is happening

This interaction is 
expected to be very 

reliable since you initiate 
it very consiously

This is a very accurate 
combination of technology 

that results in very 
accurate communication

This is literally 
something that we 

already do when we 
indicate something

Very simple interaction 
that everyone is 

familiar with

It literally replaces 
action that staff 

would do

Depends on the 
development of AI 

algorithm and commands 
(therefore, a range)

depends on thespeech - to - 
text technique, AI algorithm 
behind the assistant and the 

commands given.

depends on the type of 
communication: 

specific commands (7), 
conversation (10)

maybe some cognitive load 
emerges when using this 

technology since you have to 
think about what you are 

going to say

Again it allows for less 
miscommunication 

and therefore 
inefficient repetition

Very reliable since it is 
quite easy to record 

what is said and 
process that to text

depends on the speech 
- to - text technique, AI 
algorithm behind the 

technology

This is also what 
already happens in the 
context of the cath lab

The thing you do is talk, 
that is simple, however the 

reading aspect makes it 
not maximally simple

minimally, since now 
they don't have to ask 
again what is done or 

what is meant

I could imagine that 
recording everything can be 

quite complex, therefore, is is 
not maximally reliable

It should work very 
accurate since proper 

techniques are used that 
require a lot of accuracy

going back in time to see 
what is logged is maybe a bit 

less natural but the rest is 
subconsciously tracking of 

input.

I think this will be somewhat 
complex to use since it gives 
a wide range of information 

and interaction options.

It literally takes over 
one of the main 

inefficiencies caused 
by dependency on staff

Easy interaction so not 
much can go wrong if 

doctors are trained 
properly.

There is buffer for 
offset and therefore, 

you should always get 
accurate results

The interaction style is 
something that feels 

familiar, therefore it is 
very natural.

The interaction 
itself is expected to 

be quite simple.

4

10

10

10

10

10

6-9

6-9

7-10

7

5

9

8-9

9

8

4

8

9

7

5

10

9

10

9

8

8,9 8,2 7,9 6,6 9,2

Assesment of concepts on design requirements

Eye- Indication 
pointer

Virtual 
Assistant

Visual IGT 
chatbox Visual Log

Screen 
manipulation

9 8,7 8 6,1 8,98,9 8,2 7,9 6,6 9,2
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Appendix - M Design implications

EYE-INDICATION POINTER

“The interaction should be natural, reliable and most of all, the 
doctors have to see the immediate and direct value.” – Annemiek 
Monhemius, Clinical application specialist – Philips.

Created by Nikita Kozin
from the Noun Project

Created by Clea Doltz
from the Noun Project

VISUAL LIVE CAPTIONING

“Intraoperative communication is often error-prone and time 
consuming since the other stakeholder has to understand 
perfectly what you are requesting.” – Em. Prof. dr. Jack 
Jakimowicz, Professor of safety in healthcare – TU Delft.

Created by Alice Design
from the Noun Project
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VISUAL PROCEDURAL REFERENCE LOG

“Within Image-guided therapy, there is a need for 
refinement  and application of improved materials 
and  tools.” – Em. Prof. dr. Jack Jakimowicz, 
Professor of safety in healthcare – TU Delft.

Created by Nikita Kozin
from the Noun Project

Created by Clea Doltz
from the Noun Project

Created by Alice Design
from the Noun Project

SCREEN MANIPULATION
“The doctor’s main focus is always the screen in IGT.” – Robert van 
Overbeek, Ex-vascular lab technician & Clinical specialist – Philips.

Created by Nikita Kozin
from the Noun Project

Created by Clea Doltz
from the Noun Project
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VIRTUAL ASSISTANT

“In an OR setting in most cases there is an experienced team which will assist 
you during the procedure. However, if this is not the case due to circumstances 
it can be difficult and time-consuming if you can’t rely fully on your team 
members.” – Kirsten Huntjens, Ex-vascular surgeon & Clinical specialist - Philips. 

Created by Nikita Kozin
from the Noun Project

Created by Clea Doltz
from the Noun Project

Created by Alice Design
from the Noun Project
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Appendix - M Personal planning

Initial planning overview
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31 March
WE

1 April
TH

2 April
FR

3 April
SA

4 April
SU

5 April
MO

6 April
TU

7 April
WE

8 April
TH

9 April
FR

10 April
SA

11 April
SU

12 April
MO

13 April
TU

14 April
WE

15 April
TH

16 April
FR

17 April
SA

18 April
SU

19 April
MO

20 April
TU

21 April
WE

22 April
TH

Literature 
review af 
versie 4

On-going

Getting feedback in 
order to adjust my 
literature review in 

the weekend

PCI 
procedures

On-going

anchor points from 
procedure, and 

formulating problem 
statement

probleemstelling 
wordt design 

objective

On-going

obtaining a 
design 

objective

Revise 
plan to 

midterm
Done

Updated plan 
to midterm

Preparation 
Meeting 

with peggy
On-going

Semi structured 
interview guide to 

validate my findings 
(triangulation)

Making a 
semi- 

structured 
interview for 

Peggy
On-going

framework that I 
could use to 
structure the 

interview

planning a 
meeting with 

penny 
(expert IGT 

innovations)
Done

Validation of 
problem 

scope and 
design 

objective

clustering 
interactions 

PCI 
procedures

On-going

drawing conclusions 
from synthesized PCI 

interactions

Literature 
review 

revision with 
feedback

Done

Revised 
literature 

review with 
feedback

Making a 
semi- 

structured 
interview 
for Penny

framework that I 
could use to 
structure the 

interview

Inventory: 
what is 

missing in 
this 

presentation?

Revising and 
identifying gaps

Making a plan 
for gaps in 

presentation: 
fix it / address 

it

Overview of planning 
for the last days 
before midterm

Making nice presentation of 
midterm with literature and 

structure, design anchor points, 
validation & interview, workshop 

lay- out, synthesis, upcoming 
plans towards roadmap

Having a clear and 
overview of the 

Presentation

PCI 
procedures

On-going

anchor points from 
procedure, and 

formulating problem 
statement

 plan to 
midterm

Done On-going

making a concrete 
plan up to midterm 

with all separate 
activities and 
necessities

Meeting with 
Penny/Peggy/Pei- 
Yin for validation
Insights analysis, 
Design Objective 

(DO) and Problem 
Statement (PS) and 
basic direction for 

workshop with 
doctors

Making a 
Miro- board 

on which we 
can 

brainstorm
On-going

framework that I 
could use to 
structure the 

interview

Preparation 
Meeting 

with penny
On-going

Semi structured 
interview guide to 

validate my findings 
(triangulation)

Making a 
semi- 

structured 
interview for 

Peggy
On-going

framework that I 
could use to 
structure the 

interview

Making a 
Miro- board 

on which we 
can 

brainstorm
On-going

framework that I 
could use to 
structure the 

interview

Processing 
results of 

interview in 
quotes and 
transcript

Usable 
quotes and 
deep dive 

information 
about 

SWOT analysis 
of every UI 

technology as 
a conclusion of 
the theoretical 

part

Overview of findings 
from literature and 
Philips at the end of 

the theoretical 
background

week 7 week 8 week 9 week 10

MIDTERM 
MEETING 

(11:00 - 12:00)

Writing down 
feedback and 
recording so I 
can listen to 

it

Have an overview of 
feedback

Integrating 
feedback into 

plan for 
upcoming six 

weeks towards 
GL

Process all 
information into a 
plan so that I can 

continue working on 
it

Starting to make 
a workshop / 

semi- structured 
interviews for 

doctors

Maybe receiving 
some feedback on 
what I want to do 
with the doctors.

Working on 
the 

workshop 
and 

interview

Finalizing the 
workshop / interview

Role playing Pilot 
test with Workshop / 
interview to receive 
feedback and make 

adjustments

Done

Maybe receiving 
some feedback on 
what I want to do 
with the doctors.

value 
propositions 
expectations 
strategisch 
elementen 
toevoegen

formulate 
expectations for 

value propositions

value 
propositions 

for philips
how will these 

interviews add value.

"cost of 
interaction" 
uitdenken

On-going

Duidelijk aangeven 
hoe hier dan winst in 

te behalen valt

"cost of 
interaction" 
uitdenken

Duidelijk aangeven 
hoe hier dan winst in 

te behalen valt

approach 
uitdenken 
(quadruple 
diamond + 

iterative circle)
Done

Duidelijk aangeven 
hoe hier dan winst in 

te behalen valt

roadmap is de 
volgorde van 

implementatie 
om enkele 

problemen in de 
roadmap te 

tackelen.

Duidelijk aangeven 
hoe hier dan winst in 

te behalen valt

Working on 
LR to 

finalize it 
with visuals

Validation of 
problem 

scope and 
design 

objective

Structuur van 
presentatie 
uitdenken 
opzet tekst 

maken

houvast voor het 
verhaal krijgen

Visueel 
vertalen van 
bevindingen

Visuals voor in het 
verslag en tijdens de 

presentatie

Visueel 
vertalen van 
bevindingen

Visuals voor in het 
verslag en tijdens de 

presentatie

Opportunities 
uitwerken met 
data, plaatjes 

en 
bevindingen

Visuals voor in het 
verslag en tijdens de 

presentatie

Structuur van 
presentatie 
uitdenken 
opzet tekst 

maken

houvast voor het 
verhaal krijgen

PCI 
procedures

Done

anchor points from 
procedure, and 

formulating problem 
statement

Literature 
review af 
versie 4

On-going

Getting feedback in 
order to adjust my 
literature review in 

the weekend

probleemstelling 
wordt design 

objective

On-going

obtaining a 
design 

objective

probleemstelling 
wordt design 

objective

On-going

obtaining a 
design 

objective

Literature 
review af 
versie 4

On-going

Getting feedback in 
order to adjust my 
literature review in 

the weekend

Literature 
review af 
versie 4

On-going

Getting feedback in 
order to adjust my 
literature review in 

the weekend

Preparation 
Meeting 

with penny
On-going

Semi structured 
interview guide to 

validate my findings 
(triangulation)

Making a 
semi- 

structured 
interview for 

Peggy
On-going

framework that I 
could use to 
structure the 

interview

"cost of 
interaction" 
uitdenken

Duidelijk aangeven 
hoe hier dan winst in 

te behalen valt

SWOT analysis 
of every UI 

technology as 
a conclusion of 
the theoretical 

part

Overview of findings 
from literature and 
Philips at the end of 

the theoretical 
background

clustering 
interactions 

PCI 
procedures

On-going

drawing conclusions 
from synthesized PCI 

interactions

clustering 
interactions 

PCI 
procedures

Done On-going

drawing conclusions 
from synthesized PCI 

interactions

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

midterm 
report (very 
quick and 

rough edit)

midterm report so 
that supervisors can 

read some 
information up front

midterm 
report (very 
quick and 

rough edit)

midterm report so 
that supervisors can 

read some 
information up front

midterm 
report (very 
quick and 

rough edit)

midterm report so 
that supervisors can 

read some 
information up front

midterm 
report (very 
quick and 

rough edit)

midterm report so 
that supervisors can 

read some 
information up front

midterm 
report (very 
quick and 

rough edit)

midterm report so 
that supervisors can 

read some 
information up front

midterm 
report (very 
quick and 

rough edit)

midterm report so 
that supervisors can 

read some 
information up front

midterm 
report (very 
quick and 

rough edit)

midterm report so 
that supervisors can 

read some 
information up front

midterm 
report (very 
quick and 

rough edit)

midterm report so 
that supervisors can 

read some 
information up front

midterm 
report 

sending so 
they can read 

it upfront

midterm report so 
that supervisors can 

read some 
information up front

SWOT analysis 
of every UI 

technology as 
a conclusion of 
the theoretical 

part

Overview of findings 
from literature and 
Philips at the end of 

the theoretical 
background

Literature 
review af 
versie 4

On-going

Getting feedback in 
order to adjust my 
literature review in 

the weekend

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Making a 
semi- 

structured 
interview for 

Peggy
Done On-going

framework that I 
could use to 
structure the 

interview

Making a 
semi- 

structured 
interview for 

Peggy
Done On-going

framework that I 
could use to 
structure the 

interview

probleemstelling 
wordt design 

objective

Done

obtaining a 
design 

objective

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Structuring 
mid- term 

report and 
outcomes and 
start writing

Done

Een gehele visual die 
alles bij elkaar houdt

Structuring 
mid- term 

report and 
outcomes

Een gehele visual die 
alles bij elkaar houdt

trend analyse 
for future 

vision (check 
sources and 

other reports)

Een gehele visual die 
alles bij elkaar houdt

trend analyse 
for future 

vision (check 
sources and 

other reports)

Een gehele visual die 
alles bij elkaar houdt

mapping 
"cost of 

interaction" 
in axis to 

order impact

Duidelijk aangeven 
hoe hier dan winst in 

te behalen valt

meeting 
with 

Richard 
Goossens

Updating him on my 
progress and what I 
will be talking about 
during the midterm

Working on 
the 

workshop 
and 

interview

Finalizing the 
workshop / interview

Workshop 
finalizing 
and clear 

goals

Finalizing the 
workshop / interview

Making a 
Miro board 
for mentor 
and chair 
Meng Li

Overview of findings 
from literature and 
Philips at the end of 

the theoretical 
background

SWOT analysis 
of every UI 

technology as 
a conclusion of 
the theoretical 

part

Overview of findings 
from literature and 
Philips at the end of 

the theoretical 
background

SWOT analysis 
of every UI 

technology as 
a conclusion of 
the theoretical 

part

Overview of findings 
from literature and 
Philips at the end of 

the theoretical 
background

Structuring 
mid- term 

report and 
outcomes and 
start writing

Een gehele visual die 
alles bij elkaar houdt

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

trend analyse 
for future 

vision (check 
sources and 

other reports)

Een gehele visual die 
alles bij elkaar houdt

SWOT analysis 
of every UI 

technology as 
a conclusion of 
the theoretical 

part

Overview of findings 
from literature and 
Philips at the end of 

the theoretical 
background

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

trend analyse 
for future 

vision (check 
sources and 

other reports)

Een gehele visual die 
alles bij elkaar houdt

SWOT analysis 
of every UI 

technology as 
a conclusion of 
the theoretical 

part

Overview of findings 
from literature and 
Philips at the end of 

the theoretical 
background

Opportunities 
uitwerken met 

data, plaatjes en 
bevindingen en 
QUOTES PEGGY

Visuals voor in het 
verslag en tijdens de 

presentatie

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Working on 
the 

workshop 
and 

interview

Finalizing the 
workshop / interview

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Processing 
results of 

interview in 
quotes and 
transcript

Usable 
quotes and 
deep dive 

information 
about 

Processing 
results of 

interview in 
quotes and 
transcript

Usable 
quotes and 
deep dive 

information 
about 

Processing 
results of 

interview in 
quotes and 
transcript

Usable 
quotes and 
deep dive 

information 
about 

SWOT 
analysis 
overview 

typing

Overview of findings 
from literature and 
Philips at the end of 

the theoretical 
background

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Opportunities 
uitwerken met 

data, plaatjes en 
bevindingen en 
QUOTES PEGGY

Visuals voor in het 
verslag en tijdens de 

presentatie

Opportunities 
uitwerken met 

data, plaatjes en 
bevindingen en 
QUOTES PEGGY

Visuals voor in het 
verslag en tijdens de 

presentatie

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Een gehele visual die 
alles bij elkaar houdt

Opportunities 
uitwerken met 

data, plaatjes en 
bevindingen en 
QUOTES PEGGY

Visuals voor in het 
verslag en tijdens de 

presentatie

Prepare meeting 
with Richard 

Goossens 
(interviews and 

progress, 
expectations 

Midterm)

midterm report so 
that supervisors can 

read some 
information up front

Literature 
review 

revision 
with 

feedback

Making a Miro- 
board on 

which we can 
brainstorm 

with doctors

Processing 
results of 

interview in 
quotes and 
transcript

Role playing Pilot 
test with 

Workshop / 
interview to 

receive feedback 
and make 

adjustments

value 
propositions 
expectations 
strategisch 
elementen 
toevoegen

"cost of 
interaction" 
uitdenken

On-going

Visueel 
vertalen van 
bevindingen

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Structuring 
GL report 

and 
outcomes

Prepare meeting 
with Richard 

Goossens 
(interviews and 

progress, 
expectations 

Midterm)

Verslag 
updaten 
content

"cost of 
interaction" 
uitdenken 
verwerken 

in interview?

Prepare meeting 
with Richard 

Goossens 
(interviews and 

progress, 
expectations 

Midterm)

Prepare meeting 
with Richard 

Goossens 
(interviews and 

progress, 
expectations 

Midterm)

Structuur van 
presentatie 
uitdenken 
opzet tekst 

maken

Structuur van 
presentatie 
uitdenken 
opzet tekst 

maken

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Experience 
flow maken 

vanuit 
bevindingen 

clusters

IGT doctoren 
inventarisatie

IGT doctoren 
inventarisatie 

contacten

Research 
ethics and 

methodology 
for interviews 
via TU Delft

Making a Miro- 
board on 

which we can 
brainstorm 

with doctors

Making a Miro- 
board on 

which we can 
brainstorm 

with doctors

Verslag 
updaten 
content

Verslag 
updaten 
content

Verslag 
updaten 
content

Visuals 
bedenken 
voor het 
verslag

Stakeholder 
Map

IGT doctoren 
inventarisatie

Transferability 
to other IGT 

suites 
assesments.

Consent 
Form 

opstellen

IGT doctoren 
inventarisatie 

contacten

IGT doctoren 
inventarisatie 

contacten

Making a Miro- 
board on 

which we can 
brainstorm 

with doctors

Experience 
flow maken 

vanuit 
bevindingen 

clusters

Stakeholder 
Map

IGT doctoren 
inventarisatie 

contacten

Stakeholder 
Map

IGT doctoren 
inventarisatie 

contacten

interview 
guide 

uittypen 
met vragen

Experience 
flow goed 
uitwerken 

met plaatjes 
en interacties

Miro 
board 
maken

Stakeholder 
Map

INTERVIEW JACK 
(11:00 - 13:00)

Resultaten 
interview 

verwerken 
en opslaan

IGT doctoren 
inventarisatie 

contacten

Resultaten 
interview 

verwerken 
en opslaan

ALLE 
Resultaten 
interview 

verwerken 
en opslaan

IDEATION 
en 

synthesizing 
tot 

concepten

Updaten 
naar 

roadmap

Updaten 
naar 

roadmap

Verder 
alignnen 
met wat 
Philips 

moet doen

Parameters 
roadmap 
uitwerken

CV van 
Jack in 
verslag 

verwerken
Experience 
flow goed 
uitwerken 

met plaatjes 
en interacties

Stakeholder 
Map

Verslag 
inDesign 
updaten / 

stukje content 
typen

Roadmap 
board 

uitwerken

Roadmap 
board 

uitwerken met 
theoretische 

inval

Verslag 
inDesign 
updaten / 

stukje content 
typen

Initial 
Ideation

Experience 
flow goed 
uitwerken 

met plaatjes 
en interacties

Stakeholder 
Map

Start 
Ideating

Gesprek 
Lianne 

Simonse 
plannen

Roadmap 
board 

uitwerken met 
theoretische 

inval

Roadmap 
board 

uitwerken met 
theoretische 

invalVerslag 
inDesign 
updaten / 

stukje content 
typen

Verslag 
inDesign 
updaten / 

stukje content 
typen

Initial 
Ideation

Stakeholder 
Map

Gesprek 
Lianne 

Simonse 
plannen

Initial 
Ideation

Verslag 
updaten 

content H3&4

Verslag 
updaten 

content H3&4

Verslag 
updaten 

content H3&4

Verslag 
updaten 

content H3&4

Verslag 
updaten 

content H3&4

ROADMAP MAKEN 
met post its van 

ideeen, belangen 
en dergelijke

IDEATION 
en 

synthesizing 
tot 

concepten

ALLE 
Resultaten 
interview 

verwerken 
en opslaan

Transferability 
to other IGT 

suites 
assesments.

ROADMAP MAKEN 
met post its van 

ideeen, belangen 
en dergelijke

ROADMAP MAKEN 
met post its van 

ideeen, belangen 
en dergelijke

ROADMAP MAKEN 
met post its van 

ideeen, belangen 
en dergelijke

Verslag 
updaten 

content H3&4

Verslag 
updaten 

content H3&4

Measuring experience in PCI 
procedure, CONCREET:

HOEVEEL FOUTEN & HOEVEEL 
TIJD VERLOREN. Zoeken in 

literatuur en eventueel kijken 
voor overeenkomst met analyse

Measuring experience in PCI 
procedure, CONCREET:

HOEVEEL FOUTEN & HOEVEEL 
TIJD VERLOREN. Zoeken in 

literatuur en eventueel kijken 
voor overeenkomst met analyse

Measuring experience in PCI 
procedure, CONCREET:

HOEVEEL FOUTEN & HOEVEEL 
TIJD VERLOREN. Zoeken in 

literatuur en eventueel kijken 
voor overeenkomst met analyse

Measuring experience in PCI 
procedure, CONCREET:

HOEVEEL FOUTEN & HOEVEEL 
TIJD VERLOREN. Zoeken in 

literatuur en eventueel kijken 
voor overeenkomst met analyse

Updaten 
naar 

roadmap

Verder 
alignnen 
met wat 
Philips 

moet doen

Voorbereiden en 
verkorten 

interviews morgen

Verslag 
updaten 

content H3&4

Measuring experience in PCI 
procedure, CONCREET:

HOEVEEL FOUTEN & HOEVEEL 
TIJD VERLOREN. Zoeken in 

literatuur en eventueel kijken 
voor overeenkomst met analyse

ROADMAP MAKEN 
met post its van 

ideeen, belangen 
en dergelijke

Interviews 
and results 
execution

Interviews 
and results 
execution

ROADMAP MAKEN 
met post its van 

ideeen, belangen 
en dergelijke

Measuring experience in PCI 
procedure, CONCREET:

HOEVEEL FOUTEN & HOEVEEL 
TIJD VERLOREN. Zoeken in 

literatuur en eventueel kijken 
voor overeenkomst met analyse

Ideation keuze 
maken en visuals 

maken van 
concepts

Ideation keuze 
maken en visuals 

maken van 
concepts

Ideation keuze 
maken en visuals 

maken van 
concepts

ROADMAP MAKEN 
met post its van 

ideeen, belangen 
en dergelijke

ROADMAP MAKEN 
met post its van 

ideeen, belangen 
en dergelijke

Measuring experience in PCI 
procedure, CONCREET:

HOEVEEL FOUTEN & HOEVEEL 
TIJD VERLOREN. Zoeken in 

literatuur en eventueel kijken 
voor overeenkomst met analyse

Gesprek met 
Lianne plannen 
voor validatie 

roadmap

Conclusie 
hoofdstukken 

maken in verslag

Gesprek met 
Lianne plannen 
voor validatie 

roadmap

Visually 
capturing 
concepts

Updating 
roadmap

finalizing 
content of 

report

finalizing 
content of 

report

Updating 
roadmap

finalizing 
content of 

report

Transferability 
to other IGT 

suites 
assesments.

Transferability 
to other IGT 

suites 
assesments.

finalizing 
content of 

report

Updating 
roadmap

Transferability 
to other IGT 

suites 
assesments.

finalizing 
content of 

report

Updating 
roadmap

Transferability 
to other IGT 

suites 
assesments.

Laatste 
aanpassingen 

verslag

Presentatie 
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Appendix - N Personal reflection

At the end of this project, it is appropriate to write a 
personal reflection of this project to address what I have 
learned and developed in the past 20 weeks. So, looking 
back at this project I can see that I have developed in 
both professional and personal ways. Building on to 
the foundation of knowledge and experience that I have 
gained in the past six years, certain personal goals are 
definitely achieved. I am very grateful for the position in 
which Philips (and my coach) gave me the freedom and 
grips to develop myself in a professional environment. 
It was an environment in which I was not afraid to make 
mistakes and was open for feedback to improve myself 
and my project. In this reflection, I will look back at the 
initial personal learning objectives, that are defined 
in the graduation proposal. Also, I will address several 
other learning objectives that were not defined at the 
start of this graduation project. 

Personal learning objectives

During the initial phase of this graduation project, I 
wrote down some learning objectives that I was aiming 
to achieve in order for me to set development goals. 
These objectives are discussed and reflected on below.

01 Understanding of technologies and the 
implementation into a complex medical design 
context
“I want to understand how combinations of UI 
techniques can be implemented in practice. During 
this project I want to get more familiar with a step 
further: implementation in practice. Especially with new 
technologies like these.”  

This learning objective is definitely achieved. I 
gained a very deep understanding of all touchless 
UI technologies and how they are supposed to be 
used in design. By reading a lot of literature, watching 
videos, doing AR experiments myself and talking to 
people about it, a thick understanding is established. 
Additionally, for the most part, I understand the 

complex context of IGT very well. Considering the level 
of design integration that this project is scoped on. 
Integrating new innovations in contexts like takes a lot 
of time, is very complex and consideration of the end-
users. 

02 Strategically substantiation of a roadmap
“I want to obtain a deeper understanding on how to 
make such a roadmap strategically substantiated. 
This will help me make this project more valuable. 
Additionally, it will help me in the future when I am 
working on similar projects in practice.”

The learning objective mentioned above is something 
that has always been difficult. When is something 
strategic? Well, for this graduation project I have 
definitely gained experience in establishing strategically 
substantiated deliverables. For example, taking into 
account Philips and aligning the roadmap to their 
strategy, (future) needs, and goals in order to make 
a business case, made this roadmap strategically 
substantiated.

03 Operating in a professional company
“I want to understand how these innovation projects 
are setup in a big professional company. I have always 
been interested in the implementation of innovative 
technologies. Understanding how this works in a 
corporate structure, will be insightful.”

Philips providing me with the business infrastructure, 
company office and the nice colleagues has definitely 
given me initial insights and experience in ways to 
operate in a professional company. Managing projects, 
setting-up meetings, organizing brainstorm sessions, 
company structure,  etcetera are examples of things that 
gave me in idea on how innovation projects are set up 
in Philips. 

04 Communicating my project
“I want to learn to communicate my design process in a 
clear way for corporate (non-)designers.”

The personal learning objective above is something 
that I have learned quite well during the course of this 
project. By talking to a lot of different stakeholders 
and asking them for feedback, gave me a wide range 
of listeners. I adjusted my text and presentations to the 
audience. This gave me more confidence in my project 
and also awareness of the gaps within this project.  

05 Reflection and making design decisions
“I want to learn how to reflect and make clear, deliberate 
decisions in order to achieve my initial goal. This is all 
about good project management. This can lead to a 
better results and clear communication. It will result in 
me being confident in the design decisions that I make.“

The objective mentioned above has always been a 
topic of attention for myself. During the course of this 
project, I think this improved quite a bit. I was able to 
deal with critical feedback, reflect on my own process, 
make adjustments to my design process and make 
deliberate design decisions that increased the quality 
of my project. Therefore, I gained a lot of confidence in 
myself regarding managing my own project. However, 
I do think that this will always be something for me to 
keep improving.

Other learnings

During the course of this project I used Miro for 
everything. This programme allowed me to manage 
my project extremely effective. Making day-to-day 
planning, making a structure for the report, doing 
analyses, conducting interviews, analysing results, 
ideation sessions, setting up the roadmap, etcetera are 
examples of what Miro enabled me to do. The visual 
representation that it provides works really well for me. I 
think I can call myself a Miro expert at this point!

Due to that programme, I was able to be really 
consistent and conscious about my planning. I think 
that this is also the reason that I was able to execute 
this project so efficiently. Scheduling and preparing 
meetings with a planning made me confident in 
managing and leading that meeting towards a 
successful conclusion.

Because of the multiple presentation that I had to give 
at Philips, I think that I got better at doing this as well. 
I am aware of elements for improvement regarding 
presentation skills, however, I think I gained a lot of 
experience by doing it so often.

In general, I must say that one of the biggest learnings of 
this graduation project was my professional confidence. 
Graduation in times of a pandemic is sometimes 
difficult, especially when you are doing an individual 
project. Before starting this opportunity, I was quite 
insecure about my capabilities as a student, as a 
colleague, as a manager of myself, and as a designer.  
However, this project really helped me understand 
what I am good at, that I can trust myself with it, where 
my value lies, and so on. Therefore, I am very grateful 
for the supervision that I got by always giving me the 
feeling of trust that you have in me and my project. 
Thank you.

Kind regards,
Victor Wijn
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Appendix - O Graduation project brief
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