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Appendix A: Summary of Interview Results

Questions:

1. How do you get started in identifying birds?
2. What helps you at different stages of learning?
3. Throughout the learning experience, which part did you find most

helpful/challenging?

4. Have you used any bird ID app? What do you use it for?

No. Basic information How to identify a bird? Most helpful for learning Most challenging Use of bird ID apps How to verify the correctness
of bird apps
P1 » 2.5 years experience of bird watching « Shape/size, Feather color, Location/habitats * Bird guide: Compare the « |dentifying birds  eBird, Bird ID Master, Xeno (sound ID) « Check photos of predictions
until now (2021) (eg. forest or bush?), Behavior (eg. what it photos and the illustrations that are rare seen . Use the bird ID apps as a digital version ranked 1st, 2nd, 3rd,... to
« Joined an association for bird/insect eats), Sound  Taking lectures, guidance er's Iaeizabgfdgs;) of the bird guide (input keywords like compare one by one
watching during the University » The participant herself mostly goes through from experienced bird 99 “duck” and search for specific entries)
 Painting birds as a hobby (participated the process spontaneously vactfﬂ:?:ebg"gtéﬁ » Check the Hotspot on eBird before birding
in the painting of an illustrated bird « Some of her friends will follow the following ge sy to see what species are there
guide) steps * Discussion with experienced + Find the feature of sound identification
« Behaviors: bringing a telescope, taking » First tell by Order: Passerines or bird watchers most helpful
photos, recording bird sound Non-Passerines (90% belongs to
Passerines);
+ If Non-Passerines, identify its family.
P2 - Started bird watching 5 yrs ago (2016) « Gizz (the overall impression or appearance), « Bird guide: prefer illustrated + Subtle differences - eBird, Bird ID Master « Will refer to bird guide and
by joining a birding association Shape/size, Feather color, Location/habitats ones, which shows more of feather color are | , Rarely use the bird ID features, use them compare the target to
+ Have done bird watching in most g%é;‘ogeosj r?é bush?), Behavior (eg. what it stable characteristics hard to distinguish mainly as documenting tools and digital S?gglii)é?eglgtuerﬁi gf the
provinces of China, and in some cities ’ « Lectures, practice makes « Some birds are guidebooks. P P
in the UK » Goes through the process spontaneously or perfect hard to see and can | , Will check others’ documentation of birds
» Majors in Life Science through discussions with others. * Discussion with friends only 28 identified by on eBird before birding.
* He mentioned that years ago when cameras e « Comment on Bird ID Master: It was not
were less advancec_j, peo_ple might try to note that accurate when it was first published in
down the characteristics in words. And they 2018. but it Is becoming more and more
might do so by first recognizing which family it R it e 9
belongs to. '
P3 » Started bird watching as a hobby since | * Similar to above » Lecture, field guides, « Subtle differences » Rarely use bird ID apps -

middle school by joining a birding club,
which was around 10 years ago

» Majors in Life Science

knowledgeable friends

of different ages of
birds




Appendix B: Raw Data from Mini-Survey

Research Questions
® \What are people’s motivations for using bird ID apps?

® \Vhen do they trust the prediction result completely? When do they doubt it? When are they 100% sure that it
iswrong?

® \Whatinformation about the prediction do they care about most?

From Reddit
Question:

While using the bird ID apps like Merlin, when will you doubt the prediction result and when will you trust it com-
pletely? And when are you 100% sure that it is wrong? What will you do in each situation?

Any stories of being deceived by the apps are more than welcome. And I'm particularly curious to know the an-
swers from the less experienced birders.

[Reply 1]

For me the answer boils down to decades of experience, but of the errors I've seen Merlin come up with for other
people, incorrect answers usually are a bird that’s out of range, out of the correct habitat, or has some obvious
wrong physical feature (bill shape and size don’t match, or it’s thrown off by shadows across the bird). Same sort
of stuff you'd have to be cautious of when IDing without an app to figure out what you’re looking at.

[Reply 2]
| am new, just in my first year. My approach is probably a bit different. | don’t use Merlin, but | do use BirdNET for

sound id (also a Cornell Lab of Ornithology resource). | also do a lot of studying and browsing, especially on Al-
|AboutBirds and using the eBird bar charts.

When brand new, | only accepted as fact the “almost certain” ids (highest confidence level) and would look to con-
firm them and also follow up with reading later. | got familiar with the most commonly encountered birds pretty
quick, and I fell into sync with the app. | learned a lot this way and | feel that the confident ids are very reliably
accurate.

The oddball ids are often kind of obvious for being rare or unexpected (recognizing that aspect takes at least a lit-
tle experience) The less confident ids that | know are wrong tend to be from a pool of usual suspects (in my case,
eastern screech owl, mourning dove, wild turkey, human). Bugs, frogs etc especially bring these on, but I know to
ignore these and try again. If | keep getting something else over and over I'll look into it later. Sometimes they do
indeed show up for real. Either the app has picked up on something | missed, or a new possibility has joined the
pool based on timing and | find it later.

Now that I’'m pretty good with a lot of bird songs, | do occasionally disagree with the id. But | generally also know
why it thinks different. Forinstance, I can ignore crickets and sometimes get a better listen on the song. Depending
on whatitis, | might go with myid orthe app’s or call it a draw. When the id is inconclusive and I've spent the effort
I'm willing to, | just move on. There are a lot more birds out there! If you can get a picture, you can study it later (the
camera hassle is not always worth it imo).

No one is 100% accurate, and Al isn’t either. I'm sure you can trust Merlin to get you going and it will not steer you
terribly wrong. You will end up learning a lot from your mistakes and those of the app too. The app is a super start
and hugely valuable tool, but you will end up needing to do follow-up (and prep, ideally) to get the most from bird-
ing and learning about the whole thing. But you will find the level of investment that keeps the birding fun for you,
which could be any amount.

The Cornell tools are pretty gold-plated in my opinion (though | haven’t used others for comparison). You can defi-
nitely trust it enough, especially compared to the starting point of knowing... a lot less than them. | don’t think you
should fret about whether the app will “deceive” you or not. It just one tool. Just give it a try and evaluate how it’s
going later.

However you proceed, you will start to appreciate how involved birding really is. People spend decades working
on their own cumulative personal experience and still find id challenges and exciting sightings and interesting

everyday behaviorall the time. App functionality, internet resources, reference books, news of ornitholgy discover-
ies, and viewing equipment are all things to use, but ultimately it’s experience that counts the most. Just a newbie
myself, but that’s how it seems to me.

[Reply 3]
| usually use Merlin, but when I’'m not very sure | also check out the Audubon app and check out what other people
have seen in the area recently.

I've never been in a situation where | had to be correct about it though. | usually go “hmm I think | saw an x bird
today!” and that’s it.

From DouBan

Questions:

1. What methods do you mainly use to identify the birds you see (discuss with people/check the picture book/
identify with the app; the order that you use them, which do you think is more credible)?

2. Do you often use bird recognition apps?

3. Whatis the main purpose of using the bird recognition app (find the general direction/verify your guess/look
for more information...)?

4. What information will you pay attention to when using the App? Under what circumstances will the prediction
result be considered credible/uncredible for you?

[Reply 4]

If you are bird watching with others, you will discuss with your peers when you meet something you don’t know.
Sometimes your peers’ opinions can help you avoid detours. If there is no conclusion, | will check the guidebook,
and finally | will look at the APP.

Plus, you look up the guidebook usually when you know what order it belongs to. For example, if | see a bird of
prey, I know it’s an eagle, then I will look up the guidebook. On the contrary, if | encounter a bird whose order
cannot be identified, | will use the APP.

[Reply 5]

| have been bird watching for more than two months. I know very few birds.



1. When encountering a bird that | don’t know, first use the picture of the app to search, and then use the guide-
book to compare and verify, in combination with the content of the encyclopedia or the content posted by others.
Sometimes | check other people’s bird watching reports to see if this kind of bird has appeared in this season at the
observation point, and use it to verify again. But this last point may not be accurate. For example, some birds just
happen to be resting during migration. For example, | saw a golden-eyed plover at Wangjiang Tower in Chengdu
in May.

2. Commonly used are Love Bird International, Bird ID Master, and Bird Watching Record Center
3. Yes, determine the general direction, and then check the bird guide.

4. I'll check first whether the general appearance of the birds look the same. If they are not the same, | will see
if they are male and female, subspecies or sub-adults. If it is neither, it will feel inaccurate. For example, | saw a
black-headed bird on the bridge on the second ring road at the entrance of Donghu Park in Chengdu. The photo
is identified as a white-headed bulbul, and by comparing to the guidebook, | decide that it may be a subspecies
(not sure)

[Reply 6]

Every time | find a bird | don’t know when I'm walking, | search on Baidu. | think it’s better to use a reliable guide-
book to identify it. I'm going to buy a book of “Chinese Birds”. | feel that the guidebook may be more comprehen-
sive, and with records. | might forget it after searching it online, but | can look back at the book.

[Reply 7]

The Bird ID Master is basically reliable. Of course, to gain experience you need practices, reading books and tak-
ing records.

[Reply 8]

| use the merlin bird app, and | think the recognition is quite accurate. This app has two recognition methods.
The first is through description, it predicts based on your description of the bird’s body shape and your geo-
graphic location. The second is that if you take a photo, you can recognize the picture. In the initial verification, |
mainly compare the photos. Compare the photos | took with the bird guide, and confirm according to the char-
acteristics of the bird, including its call, etc.

The other resource is the official website of the city or the local bird group, which will publish the local bird pic-
tures, such as the commonly seen birds in the xxx area. | printed this out at the beginning, and first roughly got
acquainted with the appearance of the common birds in the area. Then slowly observe the birds around my
home...In this way, | get familiar with the birds in my area a little bit, and then gradually expand to parks or spe-
cial sanctuaries...

[Reply 9]

For birds, voice recognition may be more reliable than photos

[Reply 10]

https://www.zhihu.com/question/35455024/answer/62924616

You can take a look at this answer, I only saw it two days ago, and indeed the sound is sometimes more accurate

(Supplement from the Interview (P1))

Look atthe picture first, then the name, and search forinformation use the English or scientific name. When search-
ing for information, | pay attention to its distribution, behavior, and graphics. But the graphics are hard to identify,
so | usually ask knowledgeable friends instead of searching by myself. I will look at the confidence number but not
very concerned about it.



Appendix C: Statement Cards

| know the wrong IDs are
tend to be from a pool of
usual suspects.(for audio
ID)

Quote:The less confident ids that | know are
wrong tend to be from a pool of usual suspects.
[R2]

Errors of the prediction
can be told by range,
habitat and physical
features.

Quote: Of the errors I've seen Merlin come up with for other people, incorrect
answers usually are a bird that's out of range, out of the correct habitat, or has
some obvious wrong physical feature (bill shape and size don't match, orit's
thrown off by shadows across the bird). [R1]

| can tell whether the
prection is true when
getting more experienced.

Quote: For me the answer boils down to decades
of experience [R1]

Look at the picture first,
then the habitat and
behaviors.

Quote: Look at the picture first, then the name, and search for information use
the English or scientific name. When searching for information, | pay attention
to its distribution, behavior, and graphics.. [R10]

Voice recognition maybe
more reliable than
photos.

Quote: For birds, voice recognition may be more reliable than photos. [R9]

The occurance records of the
species in this area is another
important clue, but mislead-
ing sometimes.

Quote: Sometimes | check other people’s bird watching reports to see if this
kind of bird has appeared in this season at the observation point, and use it to
verify again. But this last point may not be accurate. For example, some birds
just happen to be resting during migration. [R5]

| am certained that the
predictions are false when
they are rare or unexpect-
ed species.

Quote:The oddball ids are often kind of obvious
for being rare or unexpected (recognizing that
aspect takes at least a little experience) [R2]

Use the apps in compina-
tion with guidebook and
other online resources.

Quote: When encountering a bird that | don't know, first use the picture of the
app to search, and then use the guidebook to compare and verify, in
combination with the content of the encyclopedia or the content posted by
others. [R5]

| verify the prediction by
comparing appearance
and call.

Quote: Compare the photos | took with the bird

guide, and confirm according to the characteris-

tics of the bird, including its call, etc. [R8]

| get familiar with the
birds’ appearance in the
area before outing.

Quote:l printed this out at the beginning, and first
roughly get acquaintance with the appearance of
the common birds in the area. [R8]

Check the different look
within a species(gender,
sub-species, sub-adults).

Quote: I'll check first whether the general appearance of the birds look the
same. If they are not the same, | will see if they are male and female,
subspecies or sub-adults. If it is neither, it will feel inaccurate. [R5]

When | know the order of
that bird, | use the book.
Otherwise | use the app.

Quote: you look up the guidebook usually when you know what order it
belongs to. For example, if | see a bird of prey, | know it's an eagle, then I will
look up the guidebook. On the contrary, if | encounter a bird whose order
cannot be identified, | will use the APP [R4]

-10 -

| use the ID app to tell the
general direction.

Quote: (I use it to) determine the general
direction, and then check the bird guide. [R5]

-11 -

Use the apps in compina-
tion with guidebook and
other online resources.

Quote: When encountering a bird that | don't know, first use the picture of the
app to search, and then use the guidebook to compare and verify, in
combination with the content of the encyclopedia or the content posted by
others. [R5]

The Bird ID Apps are
important starting tools.

Quote: You can definitely trust it enough, especially compared to the starting
point of knowing... a lot less than them. | don't think you should fret about
whether the app will "deceive" you or not. It just one tool. Just give it a try and
evaluate how it's going later.[R2]

Follow-up and prep are
needed besides using the

apps.

Quote: The app is a super start and hugely valuable tool, but you will end up
needing to do follow-up (and prep, ideally) to get the most from birding and
learning about the whole thing. [R2]

| check the APP after
asking people and check-
ing books.

Quote: Sometimes your peers’ opinions can help you
avoid detours. If there is no conclusion, | will check the
guidebook, and finally I will look at the APP.[R4]

The correctness of the
prediction result is not
very important to me.

Quote: I've never been in a situation where | had
to be correct about it though. I usually go “hmm |
think I saw an x bird today!” and that’s it. [R3]




Appendix D: Set Up of Online Questionnaires

Q2 Thank you for opening this link. © & &  You are being invited to participate in a

research study on machine learning interpretability and bird species identification. This study is
being done by a master student from the TU Delft.  The survey will take you approximately 8
minutes to complete.  To the best of our ability, your answers in this study will remain
confidential.Your participation in this study is entirely voluntary and you can withdraw at any
time. You are free to omit any question. Please contact W.Zeng@student.tudelft.nl for any
questions you may have regarding this study.

Q1 What's your age?
0-15
16-25
26-35
36-45
46-55

>55

Q3 Do you have a professional relationship with ornithology?

Yes, my education or job is closely related to ornithology.
Yes, my education or job is partly related to ornithology.

No, my education and job are not related to ornithology.

Q4 Do you have a professional relationship with machine learning?

Yes, my education or job is closely related to machine learning.
Yes, my education or job is partly related to machine learning.

No, my education and job are not related to machine learning at all.

-12 -

Q6 Birdwatching, or birding, is a recreational activity. It can be done with the naked eye, through
a visual enhancement device like binoculars and telescopes, by listening for bird sounds, or by
watching public webcams.

Q7 How often do you do bird watching outdoor (on average)?
More than once a week
More than once a month but less than once a week
Several times a year but less than once a month
Less than once a year

I've never done that

Display This Question:

If How often do you do bird watching outdoor (on average)? != I've never done that

Q5 How many years have you been birding(bird watching), approximately?

Less than 1 year
1-3 years
3-5 years
5-8 years

More than 8 years

Q8 What level you are at in telling birds apart, compared to people around you?

Entrance-level
Intermediate-level
Advanced-level

Expert-level

Q9 Which of the following activities do you usually participate in? (multi-choice)

Photographing birds

Keeping records of birds

Participating in bird watching activities organized by local organizations

Bird-watching on your own (or with few friends)

Feeding birds in back-yard

Taking lectures on bird watching

None of the above

-13-



Q8 What level you are at in telling birds apart, compared to people around you?

Entrance-level
Intermediate-level
Advanced-level

Expert-level

Q9 Which of the following activities do you usually participate in? (multi-choice)
Photographing birds
Keeping records of birds
Participating in bird watching activities organized by local organizations
Bird-watching on your own (or with few friends)
Feeding birds in back-yard
Taking lectures on bird watching

None of the above

Q12 What references do you usually use for learning about birds?
And please rate them based how important they are for your learning. (0O=not important/not used,
5=very important)

Lectures of
bird watching 0 1 2 3 4 5

Video and
DVD guides 0 1 2 3 4 5

Knowledgeable
friends/experts
around me

Books or

fieldguides of
birds 0 1 2 3 4 5

Discussions in
online forums /
interest groups 0 1 2 3 4 5

Other online
resources 0 1 2 3 4 5

Birding records
of other birders
(eg. eBird) 0 1 2 3 4 5

Bird ID apps
(eg. Merlin Bird
ID, Bird ID 0 1 2 3 4 5
Master)

_14 -

Q13 What do you usually do to tell birds apart? (multi-choice)

Ask knowledgeable friends

Check the field guide

Take a picture of the bird and search in bird ID apps

Use searching engines (like google)

Check others’ birding records in this area

Other

Q14 Have you tried any bird ID apps?
Yes
Maybe

No

ip To: Q24 If Have you tried any bird ID apps? = No

Q15 Which of the following apps do you usually use for bird identification?

eBird

Bird ID Master (Dong Niao)

Merlin Bird ID

Other

Q16 Which of the following information do you usually use (input) for bird ID in apps? (multi-
choice)

Photos

Audios

Characteristics (eg, size, color, habitat, location, etc)

Other

-15-



Q17 Why do you use the bird ID apps? (multi-choice)

| can find the answer more quickly than looking into a bird guide

Because it's convenient to reach compared to a bird guide

Because | can show it to others easily

Because I'm curious whether it could identify correctly

I’m not a fan of bird ID apps

Other

Q18 How do you use the bird ID apps? (multi-choice)

| use it as a digital bird book to look up for entries

| use it as the main tool to help me identify birds

| use it at the first step to narrow down the range of possible species

| use it for verification after checking other references

Other

Q19 Have you encountered false predictions provided by the ID apps?
Yes, very often.
Yes, few times.
Some predictions were doubtable but | wasn't sure.

No, | haven't.

Skip To: Q22 If Have you encountered false predictions provided by the ID apps? = No, | haven't.

-16 -

Q20 How did you know that a prediction was false according to how you experienced it? (multi-
choice)

Told by a human

The predicted species had a different appearance

The predicted species had a different call

The predicted species were out of the correct location/habitat

The spotted species had different behaviors from the predicted ones

Other

Display This Question:

If Which of the following information do you usually use (input) for bird ID in apps? (multi-choice) =
Photos

Q21 What do you think were the reasons for the false predictions that you encountered? (multi-
choice)

The captured photos were too vague to be recognized

In the captured photos, some features of the spotted bird were masked by
something

The species themselves are tricky to identify merely with the photos

Something wrong with the algorithms/datasets of the apps

| don’t know what was the reason

Other

Q22 What do you want to do when seeing a false prediction? (multi-choice)

Give it another try

Report it to the app developers

Check and learn about the predicted species even though it's the false one

Use the clues(eg. family name) from the false predictions to find the right answer

Try other tools to find the correct answer (friends, bird guide, search online, etc)

None of the above

Other




Q23 What are the biggest challenges for you to tell birds apart with bird ID apps? (multi-choice)

Capturing clear enough photos for the apps to recognize

The subtle differences between different species are hard to be told apart

The various appearance within the same species

No challenge for me at all

Other

Q24 Last question: How do the bird ID apps work, as you imagine?

Q25 Thank you for taking part in this survey.

Meanwhile, we make some creative bird ID interfaces that we really want to show you in a few
weeks and hear your comments on them.

Will you be interested in checking them out? If yes, please leave your contact method below for
us to get in touch with you later. If no, please just click the "&d" button to submit the response.
Your personal information will not be shared with other individuals or organizations and you will
only be contacted for issues regarding this research.

Q28 Here you can leave your contact information (Email/Whatsapp, or any other you prefer),
and please state what contact channel it is.

- 18-
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Appendix E: Questionnaires Results

Q1 - What's your age?

2.04%

16.33% Answer % Count
0-15 2.04% 1
e 16-25 44.90% 22
44.90% 26-35 30.61% 15
36-45 6.12%
46-55 16.33%
ne >55 0.00%
Total 100% 49
015 [Be2s  @263s 3645 4655 >55

Q3 - Do you have a professional relationship with ornithology?

16.33%

Answer

Yes, my education or job is closely related to 16.33% 8

% Count

ornithology.
u e Yes, my education or job is partly related to  24.49% 12

s ornithology.
No, my education and job are not relatedto 59.18% 29

ornithology.
Total 100% 49

. Yes, my education or job is closely related to ornithology. . Yes, my education or job is partly related to ornithology.

No, my education and job are not related to omithology.

Q4 - Do you have a professional relationship with machine learning?

204%
10.20%

ny

87.76%

. Yes, my education or job is closely related to machine leaming. . Yes, my education or job is partly related to machine leaming.

No, my education and job are not related to machine leaming at all

Answer % Count

Yes, my education or job is closely 2.04% 1
related to machine learning.

Yes, my education or job is partly 10.20% 5
related to machine learning.

No, my education and job are not 87.76% 43
related to machine learning at all.

Total 100% 49

Q7 - How often do you do bird watching outdoor (on average)?

16.33%

53.06%

24.49%

[ ore than once aweek ([l More than once a month but less than once a week Several times a year but less than once a month

I've never done that

# Answer % Count

1 More than once a week 53.06% 26

2 More than once a month but less than 24.49% 12
once a week

3 Several times a year but less than once a 16.33% 8
month

4 Less than once a year 6.12% 3

5 I've never done that 0.00% 0
Total 100% 49

Less than once a year

-0 -

Q8 - What level you are at in telling birds apart, compared to people

around you?

12
10

24

B entrance-level [ Intermediate-level Advanced-level Expert-level

Q9 - Which of the following activities do you usually participate in?

(multi-choice)

Photographing birds
Keeping records of
birds

Participating in T

organizations _
Bird-watching on

your own (or with
few friends)

Feeding birds in
back-yard

Taking lectures on
bird watching

None of the above

bird watching
vit d 14 . -
activities ar‘lg]?rl‘wazceaL organizations

Answer % Count
Entrance-level 24.49% 12
Intermediate-level 48.98% 24
Advanced-level 20.41% 10
Expert-level 6.12% 3
Total 100% 49

N R )

4 Bird-watching on your own (or with few friends) 93.88% 46
1 Photographing birds 63.27% 31
2 Keeping records of birds 63.27% 31
3 Participating in bird watching activities organized by local 28.57% 14
5 Feeding birds in back-yard 18.37% 9
Taking lectures on bird watching 16.33% 8
None of the above 204% 1
Total 100% 49

Q10 - What is your main motivation for bird watching:

What is your main motivation for bird watching:

Being able to identify new species to me and connect with
my birder stepmom

EN translation

Being able to identify new species to me and connect with
my birder stepmom

| like it. | am always looking and when | watch them | am
happy and sometimes whem | watching birds in my
backyard. Iforgot the time and relax. | forget th

| like it. | am always looking and when | watch them | am
happy and sometimes whem | watching birds in my
backyard. Iforgot the time and relax. | forget th

Y2
N\

interest

i, REFISEMR

Hobby, hope to learn bird knowledge

| don't do it actively, but when | go walking | try to spot nice
birds. So it is more of an extra fun thing when | am outside.

I don't do it actively, but when | go walking | try to spot nice
birds. So it is more of an extra fun thing when | am outside.

ERABER, EMUREX

Like nature, like watching birds

EME% Love birds

EXR | like it

=ZEAR Enjoy nature
HRHIRR For entertainment
BR Entertainment
BRI It makes me happy
€N To relax

RITIRE By accident
ERiEM Like natural history

-1 -



Q12 - What references do you usually use for learning about birds?
And please rate them based how important they are for your learning.
(O=not important/not used, 5=very important)

1

Lectures of bird — 13

watching

I
-
v

Video and DVD guides

Knowledgeable [N :

friends/experts
around me

Books or fieldguides ¢

of birds

Discussions in online | — G

forums / interest
groups

Il

Other online
resources

Birding records of F

other birders (eg.
eBird)

Bird ID apps (eg F

Merlin Bird ID, Bird
ID Master)

| | |
10 15 20

o

Mean broken down by expertice

Entrance-level

Intermediate-level

Advanced-level

Expert-level

25 30

W Lectures of bird watching
W Video and DVD guides
! Knowledgeable friends/experts around me
Books or fieldguides of birds
Discussions in online forums / interest groups
[% Other online resources
Birding records of other birders (eg. eBird)
[ Bird ID apps (eg. Merlin Bird ID, Bird ID Master)

ﬂm_l-l_lnl_-_l

Lectures of bird watching 27.66% 13 12.77% 6 12.77% 6 19.15% 9 14.89% 12.77% 47
2 Video and DVD guides 24.44% 11 17.78% 8 15.56% 7 17.78% 8 11.11% 5 13.33% 6 45
3 Knowledgeable friends/experts 4.08% 2 4.08% 2 2.04% 1 16.33% 8 24.49% 12 48.98% 24 49
around me
4 Books or fieldguides of birds 4.08% 2 204% 1 6.12% 3 816% 4 16.33% 8 63.27% 31 49
5 Discussions in online forums /  12.50% 6 10.42% 5 10.42% 5 29.17% 14 14.58% 7 22.92% 11 48
interest groups
6 Other online resources 16.67% 8 208% 1 12.50% 6 27.08% 13 22.92% 11 18.75% 9 48
7 Birding records of other birders  14.29% 7 6.12% 3 12.24% 6 20.41% 10 1837% 9 28.57% 14 49
(eg. eBird)
8 Bird ID apps (eg. Merlin Bird ID, 12.50% 6 4.17% 2 6.25% 3 25.00% 12 18.75% 9 33.33% 16 48

Bird ID Master)

Entrance-level

Knowledgeable friends/  0.00 5.00

Intermediate-level

u_mmmmm

Books or fieldguides of 2.00

5.00

438

095

0.90

experts around me irds.
4 Books or fieldguides of  0.00 5.00 325 196 385 12 3 Knowledgeable friends/  3.00 5.00 433 080 064 2
birds experts around me
6  Otheronline resources  0.00 5.00 308 171 291 12 8  Bird ID apps (eg. Merlin | 0.00 5.00 388 (162 261 2
Bird ID, Bird ID Master)
8  BirdID apps (eg. Merlin  0.00 5.00 292 180 324 12
Bird ID, Bird ID Master) 7 Birding records of other  0.00 5.00 308 180 324 2
birders (eg. eBird)
5 Discussionsin online 0.00 5.00 275 19 385 12
forums / interest groups 5 Discussions in online 0.00 5.00 300 147 217 2
forums / interest groups
7 Birding records of other  0.00 5.00 258 155 241 12
birders (eg. eBird) 6 Otheronline resources  0.00 5.00 279 163 266 2
2 Videoand DVDguides  0.00 5.00 258 198 391 12 1 Lectures of bird watching  0.00 5.00 238 165 273 2
1 Lectures of bird watching  0.00 5.00 225 188 352 12 2 Videoand DVD guides 0.0 5.00 204 155 239 2

Advanced-level Expert-level
e e e ) s ek o
Books or fieldguides of 4.00 5.00 480 040 0.16 10 Knowledgeable friends/
birds. ‘experts around me.
7 Birding records of other  2.00 5.00 4.00 1.00 1.00 10 4 Books or fieldguides of 4.00 5.00 467 047 0.22 3
birders (eg. eBird) birds
3 Knowledgeable friends/  1.00 5.00 3.60 i 124 10 6 Other online resources 3.00 5.00 433 094 0.89 3
‘experts around me.
2 Vide 2.00 5.00 333 125 156 o
5 Discussions in online 0.00 5.00 322 1.69 284 9
forums / interest groups 7 Birding records of other  0.00 5.00 200 236 467 3
birders (eg. eBird)
8  BirdIDapps (eg. Merlin  1.00 4.00 00 094 0.89 9 S
Bird ID, Bird ID Master) 5 Discussionsin online 100 3.00 200 082 067 3
forums / interest groups
6 Other online resources 0.00 4.00 267 149 222 9
1 Lectures of bird watching 0.00 5.00 2.00 216 4.67 3
1 Lectures of bird watching 0.00 4.00 163 1.65 273 8
8  Bird ID apps (eg. Merlin 0.00 3.00 167 1.25 1.56 3
2 Video and DVD guides 0.00 4.00 114 136 184 7 Bird ID, Bird ID Master)

Q13 - What do you usually do to tell birds apart? (multi-choice)

Check the field guide

Take a picture of the
bird and search in
bird ID apps

Check others' birding
records in this area

Use searching engines
(ke google)

Ask knowledgeable B
friends >

Broken down by expertise

Entrance-level

Intermediate-level

Advanced-level

| Expertlevel

0.00%

Q13_6_TEXT - Other

60.00%

30.00%
20.00%

33.33%

Ask knowledgeable friends 65.31% 32
2 Check the field guide 83.67% 41 Ask my dad Ask my dad
3 Take a picture of the bird and search in bird ID  48.98% 24 TAREE, THERTHET, 58 ! would notlookit up, just let it be. If |
apps SENAGRRTREE  Cneenain e v
4 Use searching engines (like google) 34.69% 17
5 Check others’ birding records in this area 36.73% 18
6 Other 4.08% 2
Total 100% 49

-)) -

1000%  2000%  3000%  4000%  5000%  60.00%  70.00%  B000%  90.00%

B Ask knowledgeable friends

W Check the field guide

1 Take a picture of the bird and search i bird ID apps
1 Use searching engines (like google)
1 Check others' birding records in this area

Other

10000%

10000%

100.00%

Q14 - Have you tried any bird ID apps?

655 Entrance-level
M Yes
W Maybe
i M No
4.08%

69.39%
Intermediate-level

Wves [ vayve No

Advanced-level

Yes 69.39% 34
2 Maybe 4.08% 2
Expert-level
3 No 26.53% 13
Total 100% 49

Q15 - Which of the following apps do you usually use for
identification?

Bird ID Master (Dong

30.00°

bird

Niao) 86.11% 31

3 Merlin Bird ID 22.22% 8
4 Other 5.56% 2
' 1 eBird 13.89% 5
Total 100% 36

Q15_4_TEXT - Other

55

R

Bird Dictionary (an app)

mockingbird

Q16 - Which of the following information do you usually use (input) for

bird ID in apps? (multi-choice)

Photos

Characteristics

(eg. size, color,

habitat, location
etc)

Audios

Advanced-level

- . )

| | 1 | | | 1 | [
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00% 100.00%

Expert-level

# Answer % Count

1 Photos 74.29% 26

2 Audios 34.29% 12

3 Characteristics (eg, size, color, 42.86% 15
habitat, location, etc)

4 Other 857% 3
Total 100% 35

-3 -

Entrance-level

Intermediate-level

Broken down by expertise

M Photos

W Audios

W Characteristics (eg, size, color, habitat, location, etc)
W Other

| I 1 I | 1 | 1 | 1
0.00%10.00%20.00980.00%40.00%60.00960.00%50.00%80.00980.00%00.00%



Q17 - Why do you use the bird ID apps? (multi-choice) Q19 - Have you encountered false predictions provided by the ID apps?

Broken down by expertise
1 - Broken down by expertise

Because it's
convenient to reach

compared to a bird 25.00%
guide Entrance-level 36.11%
) Entrance-level Intermediate-level Advanced-level
| can find the answer
more quickly than
. 2381% —
looking into a bird 23.81%
ade 3333% el
emediateevet I | can find the answer more quickly than looking into a bird guide
Deceing | G how b I Because it's convenient to reach compared to a bird guide oo 66.67% 71.43%
to others easily W Because | can show it to others easily 52.38%
W Because I'm curious whether it could identify correctly
I I'm not a fan of bird ID apps
Other () es, very often B Yes, few times. () some predictions were doubtable but | wasnt sure. ([l No, | haven't.
Because I'm curious Advanced-level
whether it could
identify correctly Expert-level
_ # Answer % Count
I'm not a fan of bird 278 _ 50,
Dianpe Expertleve 5000 1 Yes, very often. 36.11% 13 —
| .
1 2 Yes, few times. 38.89% 14 50.00%
" 3 Some predictions were 25.00% 9
doubtable but | wasn’t sure.
o 4 No, | haven’t. 0.00% 0
Answer % Count ’ o . Yes, very often. . Yes, few times. . Some predictions were doubtable but | wasn't sure. . Mo, | haven't.
Because it’s convenient to reach compared toa 83.33% 30 Total 100% 36
bird guide

I can find the answer more quickly than looking 63.89% 23
into a bird guide

Because | can show it to others easily 30.56% 11

Because I’'m curious whether it could identify 19.44% 7

correctly

'm not a fan of bird ID apps 278% 1 Q20 - How did you know that a prediction was false according to how
Other 0.00% O . . . .

otal 100% 36 you experienced it? (multi-choice)

The predicted
species had a
different appearance

The predicted
species were out of
the correct
location/habitat

=" 5 ==

Q18 - How do you use the bird ID apps? (multi-choice) - 1 Told by a human 1667% 6
2 The predicted species had a different appearance 88.89% 32

3 The predicted species had a different call 22.22% 8

il # Answer % Count } 4 The predicted species were out of the correct location/habitat 47.22% 17

.,‘u;;"f;i?o‘lé"uﬁ 1 |luse it as a digital bird book to look up for entries 72.22% 26 %%EZE%:E 5 The spotted species had different behaviors from the predicted 13.89% 5

] 2 |l use it as the main tool to help me identify birds 27.78% 10 ] 6 Other 2.78% 1

Total 100% 36

4 | use it for verification after checking other 33.33% 12 7

The spotted species

references had diferent
behaviors from the

5 Other 2.78% 1 predicted ones
Total 100% 36

tool to help me 1
identify birds
! Q18_5_TEXT - Other

use it for
verification after
checking other
references

1 use it at the frst 3 luse it at the first step to narrow down the range 66.67% 24
€p to namow down the . . . Told by a human
rnge of possile ’ of possible species

Usually do to my own error, input incorrect size, or even color. So user input needs to be improved on many of these apps

At first, | used mainly as a way to ID unknown birds. But after my 4th
S S S S S S or 5th outing, | really don’t use bird ID apps. However, | do prep in
advanced. | check local sightings of birds and study what is in my area.

Broken down by expertise

Bro ken dOWﬂ by eXpertlse Entrance-level

Entrance-level
Intermediate-level

M Told by a human

W The predicted species had a different appearance

- W The predicted species had a different call

I The predicted species were out of the correct location/habitat

85.71 I The spotted species had different behaviors from the predicted ones
28.57 Other
M 1 use it as a digital bird book to look up for entries Advanced-level r

W | use it as the main tool to help me identify birds

W | use it at the first step to narrow down the range of possible species

10 1 use it for verification after checking other references S
[ Other

Intermediate-level

Advanced-level
Expert-level

1 | 1 | 1 | 1 | 1 |
0.0039.0026. 0(BA. 6% 0CE6. 0(BA. 007, (38 0. 0089.00%

Expert-level

224 - -25-



Q21 - What do you think were the reasons for the false predictions
that you encountered? (multi-choice)

n the captured

photos, some
features of the 8
spotted bird were

Broken down by expertise

masked by something

The captured photos
were to0 Vague to be
recognized

100.00%

90.00%

The species
themselves are
tricky to identify
merely with the

photos

80.00%
70.00%
60.00%
the

algorithms/datasets
of the apps

50.00%

40.00%

30.00%
I don't know what

was the reason 20.00%

— _

10.00%

0.00%
Other Entrance-level Intermediate-level

I The captured photos were too vague to be recognized I In the captured photos, some features of the spotted bird were masked by so...

Advanced-level

1 The species themselves are tricky to identify merely with the photos ing wrong with the

"~
-
o
o
s
S
=
5
5
"
B

e N ==
1

The captured photos were too vague to be recognized 53.85% 14

2 Inthe captured photos, some features of the spotted bird were masked 69.23% 18

by something
3 The species themselves are tricky to identify merely with the photos 46.15% 12
4 Something wrong with the algorithms/datasets of the apps 23.08% 6
5 ldon’t know what was the reason 23.08%
6 Other 0.00% 0
Total 100% 26

Q22 - What do you want to do when seeing a false prediction? (multi-
choice)

Give it another try

25.00%

# [Anower ______[% ___Joum |
1

9

ans

Use the clues(eg
family name) from the
talse predictions to
find the right answer

Give it another try

Repartit to the app
developers

None of the above

o st | 2 Report it to the app developers

8.33%

3 Check and learn about the predicted species even 33.33% 12
though it’s the false one

4 Use the clues(eg. family name) from the false 33.33% 12
predictions to find the right answer

5 Try other tools to find the correct answer (friends, 77.78% 28
bird guide, search online, etc)
Other 0.00% 0
None of the above 8.33%
Total 100% 36

&
5

Q23 - What are the biggest challenges for you to tell birds apart with
bird ID apps? (multi-choice)
Broken down by expertise

Entrance-level

The various
appearance within the
same species

Captung dlear
enough photos for the 2
apps torecognize

Intermediate-level

No challenge for me
atal

I Capturing clear enough photos for the apps to recognize

W The various appearance within the same species

I No challenge for me at all
Other
Advanced-level 4

Expert-level

# Answer % Count

1 Capturing clear enough photos for the 66.67% 20
apps to recognize

2 The subtle differences between different 73.33% 22
species are hard to be told apart

L S B |
0.0026.000:080:08%069:060:00000:000:0036.00%

3 The various appearance within the same 50.00% 15

species
4 No challenge for me at all 0.00%
5 Other 0.00%
Total 100% 30

W The subtle differences between different species are hard to be told apart

Expert-level

of the apps ' | don’t know what was the reason Other

Last question: How do the bird ID apps work, as you imagine? EN

I’'m not very knowledgeable in this category, but I’'m sure they use some sort of algorithm to
combine you location, season, and description to narrow the species down to give you the birds
that are the highest probability.

When identifying, also indicate how often this type of bird has been to the sprayed place.

Don’t know, search for similar pictures after recognizing contours?

Learning from large amounts of data

they recognize it with Al (I only guess this, because before you asked if | was affiliated with Al in my
profession)

Recognize through the appearance and sound characteristics of birds

Machine learning training

Some more vivid action characteristics beyond taxonomy, you know that the classification criteria in
the application are too objective, and it is difficult to resonate with readers

Train directly with pictures
Color styling

Image color block matching?

A list of questions similar to how Merlin already works. Questions in Order: Your location, Size of
bird, Color of Wings, Color of the Head, Color or the breast/belly, what it was seen doing.... after all
questions are answered it shows the 10 most likely birds, if the bird is not there you can hit “bird
not shown” and the next 10 most likely will come up.

To note, the color questions would have multiple choice. Just in case the bird has multiple colors on
its breast or head.

Gallery

Compare with a variety of standard pictures and give the closest option

Graphic recognition? | don't quite understand

do not know

Identify birds from the background-identify various body parts of birds, extract color, shape and
other information-compare with the database, calculate similarity, find candidate species, and
return to the previous section for intensive comparison based on the characteristics of the
candidate species -The final result is verified with the bird distribution, habitat, behavior and other
data, and some unreasonable results are excluded

2907 -

Picture and sound

Automatically detect the current geographic location to delimit a rough range, narrow the range
through the surrounding environment, then further narrow the range through behavioral patterns/
appearance characteristics, and finally determine the category and outline through the shooting
details

First, find the bird in the picture and get its outline; secondly, extract the color distribution in the
outline and compare it with the information in the database

do not know

Machine learning

Learn a lot of photos

shape

It should be through some characteristics of birds

Body shape and body color distribution

Train Al to recognize the color patches and combinations of parts of different birds to reach the
level of identifying birds.

Perform feature extraction and match with the database

According to appearance or humming sound.

1 don’t know... Maybe it’s through some of the bird’s appearance and the overall color?

Similarity of image detail features and arrangement pattern

Body line ratio, feather distribution, color, etc.




Appendix F: Complete Explanation Prototypes

Preview of live prototypes (EN) (CH)

Normal Prediction Page

Feature Description

Result Comparison

Showing samples

BIRDID

Drag and drop a photo of bird to
identify it with computer vision.

Location Time Check it out

Here are the top results.

Red-billed Blue Magpie

Urocissa erythroryncha

The red-billed blue magpie (Urocissa
erythroryncha) is a species of bird in the
crow family, Corvidae. It is about the same
size as the Eurasian magpie, but has a
much longer tail, one of the longest of any
corvid. It is 65-68 cm long and weighs
196-232g.

Confidence: 36.5%

Taiwan Blue Magpie

Urocissa caerulea

The Taiwan blue magpie (Urocissa
caerulea), also called the Taiwan magpie,
Formosan blue magpie, or the "long-tailed
mountain lady", is a species of bird of the
crow family. It is endemic to Taiwan.

Confidence: 21.1%

Asian Pied Starling

Gracupica contra

The pied myna or Asian pied starling
(Gracupica contra) is a species (or possibly
a species complex) of starling found in the
Indian subcontinent and Southeast Asia.
They are usually found in small groups
mainly on the plains and low foothills.

Confidence: 12.3%

Explore the results.

We provide following features for you to explore

EJ J L
ull
Which port of the photo does the model look at? How are the top results similar/different? Want to see more sample pictures?

See description of characteristics > Compare the results > Examine the sample pictures >

< Back Result Page  Features Description  Result Comparison  Sample Pictures

This is a bird with short red beak,
dark gray back, and black head.

The above statement is generated by SECA

Below shows the characteristics description of the
predicted species.

Hide the highlights

Red-billed Blue Magpie

Urocissa erythroryncha

Red-billed Blue Magpie is a middle-sized
bird with red beak, red legs, black head,
dark blue back and long tail.

Confidence: 36.5%

Taiwan Blue Magpie

Urocissa caerulea

Taiwan Blue Magpie is a middle-sized bird
with red beak, red legs, black head, dark
blue back and long tail.

Confidence: 21.1%

Asian Pied Starling

Gracupica contra

Asian Pied Starling is a small-sized bird
with red beak and dark back.

Confidence: 12.3%

< Back Result Page  Features Description  Result Comparison  Sample Pictures

Choose from the top results to see the similarities and
contrast.

Red-billed Blue Magpie Taiwan Blue Magpie Asian Pied Starling

Urocissa erythroryncha Urocissa caerulea Gracupica contra

The selected species are all with red short beak, black
head, and red legs.

The above statement is generated by SECA.

Red-billed Blue Magpie Taiwan Blue Magpie

Urocissa erythroryncha Urocissa caerulea

Characterized by its a white Characterized by its blue
stripe across its head, and belly.
white belly.

< Back Result Page  Features Description  Result Comparison  Sample Pictures

Include... Exclude...

Species

Al Red-billed Blue Magpie

Similarity to the uploaded photo

Most similar Least similar

Examine sample pictures.

Use the filter below to filter sample pictures that you want to see.

Posture

Taiwan Blue Magpie Asian Pied Starling Red-wattled Lapwing

Red-billed Blue Magpie (7)

Urocissa erythroryncha

Taiwan Blue Mag

Urocissa caerulea

pie (5)

Feeding

°
7

Asian Pied Starling (6)

Gracupica contra

-79 -




Opening Questions

1. What level you are at in telling birds apart?

Appendix G: Evaluation Protocol of Explanation Tests ClEnirance-level

LlIntermediate-level
[1Advanced-level
[JExpert-level

2. Have you tried any bird apps?

Mock-up Evaluation Protocol 3. Do you recognize this bird?

Research goal

What are the goals they are pursuing while using the prototypes?
Which aspects of the prototypes help them reach their goals? ->qualities of
explanation needed by birders

e What else do they expect from the explanation?

Informed Consent Form

You are being invited to participate in a research study on machine learning
interpretability and bird species identification. This study is being done by a master
student from the TU Delft.

To the best of our ability, your answers in this study will remain confidential. Your

pa“;fipattion "Ttthis St“dyti_s entirely voluntary and you can withdraw at any time. You https://www.figma.com/proto/Kp6J17U9QchToyVJYrISRIGP-Mock-ups?page-id=147%3A40
are lree to omit any question. 488&node-id=248%3A91648&viewport=1113%2C-1613%2C0.3879758417606354&scaling=mi
Nn-Zoom

The process of this research will be recorded, for only reviewing and documenting and will
not be shared with any third party.

Prototype NO.1

Rating

1=totally disagree, 5=totally agree, please rate the following statement:
Intro to SECA (SEmantic Concept Extraction and
Analysis)

In comparison to a normal bird ID app that you have tried...

1. Ithink this function is easy to understand and easy to use.
01 02 O3 4 [O5

&3 2. I think this function helps me understand why the predictions were made (and the
The classification model = reasons why certain predictions were false, if applicable).
— e | O S e
@ j oy 3. ]Ictlhink this function brings me more certainty on whether the prediction is true or
— - SECh Framework o1 Oz 03 04 05

4. | think this function enables me to learn more about birds.
01 02 O3 04 [O5

5. llike this function.
01 0O2 O3 [O4 45 5

Other questions

e Is there any other information you would like to see on the interface?

e Do you want it to be interactive? How?

-30- -31-



Prototype NO.2 Closing Questions

e What are the goals that you are pursuing when checking these prototypes? Which

Ratmg one is more important to you? What are the relationships between these goals?
1=totally disagree, 5=totally agree, please rate the following statement: (Sequential, containment, Parallel)
e Are there any other ideas on how the web app can be designed? (It can be either
In comparison to a normal bird ID app that you have tried... with or without the SECA tech)
e Would you be interested in contributing your own annotation when using this
6. | think this function is easy to understand and easy to use. website? Why?

7. 1think this function helps me understand why the predictions were made (and the
reasons why certain predictions were false, if applicable).

8. [ think this function brings me more certainty on whether the prediction is true or
false.

9. | think this function enables me to learn more about birds.

10. | like this function.

Other questions

e Are there any other information you would like to see on the interface?
e Would you want the presentation of information be different?
e Do you want it to be interactive? How?

Prototype NO.3

Rating

1=totally disagree, 5=totally agree, please rate the following statement:
In comparison to a normal bird ID app that you have tried...
11. | think this function is easy to understand and easy to use.

12. | think this function helps me understand why the predictions were made (and the
reasons why certain prediction was false, if applicable).

13. | think this function brings me more certainty on whether the prediction is true or
false.

14. | think this function enables me to learn more about birds.

15. | like this function.

Other questions

e s there any other information you would like to see on the interface? (Do you expect
different filters?)

e \Would you like to have a feature that enables you to describe the characteristics in
text? How would you like to use it?

e Do you think it is important whether you are presented with photos from the training
dataset? Does it make a difference to you?

-32 - -33-



Appendix H: Raw data Explanation Test Results

Opening Questions

1. What level you are at in telling birds apart?
CJEntrance-level
OlIntermediate-level
[JAdvanced-level
OExpert-level

M -1: Entrance
M-2: Intermediate
M.3: Entrance
{3-4: Intermediate
)-5: Entrance

A -6: Advanced/Expert (Master in ecology)

2. Have you tried any bird apps?
Entrance:
M-1: Nope
M _3: Tried some image search apps for both plants and animals, not specifically for birds.
)-5: Yes, the Bird ID Master, Bird Fans International (a Chinese app for bird fans with a bird
ID feature)

Intermediate:
()-2: Yes, mainly Bird ID Master, and image search engine.
5)-4: Yes, tried Bird ID Master, eBird

Advanced/Expert:
™ -6: Bird ID Master, and some digital bird guidebooks.

3. Do you recognize this bird?

-4 | think it is a red-billed or yellow-billed blue magpie.
(-2: The closer one looks like a red-billed blue magpie, not sure about the further one.
A -6: Yes, this is a red-billed blue magpie.

The Test Prototype

https://www.figma.com/proto/Kp6J17U9QchTpyVJYrISRf/GP-Mock-ups?page-id=257%3A10
489&node-id=147%3A40498&viewport=664%2C421%2C0.11633702367544174&scaling=mi

n-zoom

_34 -

Prototype NO.1

Rating

1=totally disagree, 5=totally agree, please rate the following statement:
In comparison to a normal bird ID app that you have tried...

1. 1 think this function is easy to understand and easy to use.
01 02 O3 04 0O5

f-1:4

¢ | wish the photo uploaded and the predicted photos were on the same screen so | can
compare them directly. Now they are too far away from each other.

« For example, at the long press of the bounding boxes, show a close-up view of that area
is shown.

M.3:4
The information can be structured according to their importance hierarchy. | don’t know
where to check first the way you present it now.

0-5:4
M-2:5

Very straightforward and easy to use.

045

M-6:5

2. | think this function helps me understand why the predictions were made (and
the reasons why a certain prediction was false, if applicable).
01 02 O3 O4 [O5

f-1:5
Based on my shallow understanding, | would think the model ONLY looks at these few areas
that were marked out. But there must be more to the recognition than that.

« Some subtle differences were not described, for example, the nuance of the bill shape.
(-3 thinks so too 1)
But the confidence value serves as a clue to know about the correctness.
Would be better if the time and location info is extracted automatically from the uploaded
photo, and be taken into consideration.

prediction)

™34

It shows exactly why the predictions were made but maybe lacking some details.

B-5: -

(The participants said she didn’t understand the question, but gave a score anyway.)

| don’t understand this question. For me, | only care about which one is the right answer and
never bother thinking about how the computer works.

But | can tell the third prediction is incorrect because what's shown in the photo is different

from the textual description. | think this is due to the different color perceptions of machines
and of humans. Or maybe the data used to train the machine shows different colors under

the influence of ambiance.

A-2:5

If the prediction was false, by comparing my photo and the textual description, | can check if
it is because certain features in my uploaded photo are not obvious. (understand the false
044

It is mostly clear why the machine made such predictions. But | was a little confused where
the prediction of Pied Starling and Red-wattled Lapwing came from. Then | guess from this
page that the machine makes its prediction based on separate characteristics instead of an
overall impression.

But as humans the reasoning process works differently, | know it is very likely to be a blue
magpie (genus), as the top 2 results are both blue magpies, so | would choose from the 4
kinds of blue magpies. So | think the weight of different factors might be different for humans
and machines.

6.5

3. Ithink this function brings me more certainty on whether the prediction is true
or false.
01 02 O3 04 0O5

N-1:4

It really confused me as there are different answers and the highest confidence is just
36.5%. It doesn't tell me firmly which is the right one. | want it to tell me directly which is the
right one, instead of leaving me uncertain. (stress out the most likely result)

If you show me the result first, then present photos with the bounding boxes, it will seem
more trustworthy to me. (information presentation)

™34

It helps to compare the characteristics in the result pictures and the target pictures.

BA-5:5

{AThe photos are clear and the highlight of the main characteristics helps.

0-2:4

| would also need to check distribution, posture, and behavior information to be certain.
Appearance is not the only clue involved.

0-4:4

| am very sure about the correctness of the prediction when combining all these 3 pages.
But if it is only for this page, | will give it a 4.

| can not make a decision solely based on the 3 characteristics provided above (of the target
photo), but by comparing the characteristics in the prediction photos and that in the target
one, | can reach a conclusion.

If I didn’t know this bird before, | will stay unsure after checking this page, cuz it only
describes the characteristics, and the predicted species share some similar characteristics.

M-6:3

Such explanation only helps to eliminate prediction with obvious mistakes, for example,
taking one body part as another. But the subtle differences in their color, pattern, and vibe
are still hard to distinguish.

4. 1think this function enables me to learn more about birds.
01 02 O3 04 O5

f-1:2
I only learn from the text, but it only describes the pictures. Something beyond the pictures
themsevles is missing here. And seeing more sample pictures of different angles can also
help to recognize.
0)-5:2
| would want to know more about the habits, habitats, behaviors of these birds.
™33
I would want to check more information other than seeing only the appearance of birds.

M-2:3

{7 This function is interesting. It gives me insights on which part to look at when observing
these birds, though it might be universal for most birds.

| would like to know more about the appearance of birds.

0-4:3

It only provides information on birds' appearance, which | think is still different from so-called
“bird knowledge”. For me, | would like to see more detailed information about those birds.
Introduction to their habitat, location, etc.

{ZMainly in that it helps me recognize what bird it is, so | can look up further info in the bird
guide.

M-6:2

@ Provides limited knowledge for myself. [Z4But it provides beginners tricks for identifying
birds.

5. llike this function.
01 02 O3 04 0I5

f-1:4
The hierarchy is clearer here compared to the other two pages, as it put the most likely result
on top and shows confidence.
M.3:5
| always like trying out new features, so | would definitely like to use this function.
0-5:3

This function is too basic to be liked.

M-2:3.5
(7 At first sight, it's very clear. And some birds are characterized by specific patterns in their
body parts, so this will be helpful sometimes.

@ But for me, the appearance doesn’t take up too much weight in terms of justification.
9-4:45

{Y4Very nice that it can highlight the characteristics.

| really like this function. The only reason | don’t give it a 5 is that | like the second one more.

M-6:5

Supplementary questions

e |s there any other information you would like to see on the interface?
e Do you want it to be interactive? How?

M -1: The text beside the picture shows exactly what | see in the picture, it's somewhat
redundant. I'll expect it to show more detailed information than that, the intro of the birds with
more pictures or videos, for example.

M -3: The information structure can be improved based on users’ aims and be catered for
professionals and non-professionals. And provide entrance to more detailed information.
-5: Could show more information about these bird at the click of a “more” button.

?-2: . For species like Night Heron, which look very differently during sub-adult and adult
periods, how would you present it?

{-4: . There are only 4 kinds of blue magpies in total. So it would be of great help if you
also link to the other 2 kinds of blue magpie here, which helps to determine a potential
range. (provide information of species in a likely genus as reference)

< | want a function that allows me to pick an individual on the photo when there are multiple
birds in it. For example in this photo, these two birds are of different ages, and | might want
to check the bird behind. (#®-6 wants this function too)

™6:5

(about different mentalities)
With different expertise, you might distinguish the birds based on different clues. When you
are beginer, you might tell birds apart based on color blocks. As you get advanced, you tell
birds apart based on over all impression. And when you become expert, you are albe to tell
the bird based on a very small part on its body. But all of these methods make sense.

For example, | am certained that this is a red-billed blue magpie mainly because of the small
white patches on its tail, and the white patch on its head. So it surprise me that the machine
actually looks at its back and head and bill.

Prototype NO.2

Rating

1=totally disagree, 5=totally agree, please rate the following statement:
In comparison to a normal bird ID app that you have tried...

6. |think this function is easy to understand and easy to use.
01 02 O3 O4 05

f-1:3

| feel confused about why | need to select different species. It’s like you raise a new question
when my last question (what is this bird) still unsolved. | wish you could bring the conclusion
(of what bird it is) to me first. Lack of guidance for beginners

¢ | want the information’s presentation to be different: after choosing the species, the
comparison appears on where the photos are. Now it's a bit hard to match photos above to
photos below.

™-3:2

@) completely don’t understand why | need this function and how to use it. As a beginner, |
would choose to trust the prediction result completely, and if | don’t trust it | will just leave. So
| don’'t know what these functions are here for. Lack of guidance for beginners

0)-5:4

« | want the presentation of information to be briefer and more to the point. For example,
show the description on the photo or link them with lines. Then they will be easier to read
and understand.

0-2:4

{ZIt's fine overall. Just not as straightforward as the previous one. | like the textual
description.

045

Very good.

M-6:4
| didn’t know at first that | could scroll down this page.

7. 1think this function helps me understand why the predictions were made (and

the reasons why a certain prediction was false, if applicable).
01 0O2 O3 04 O5

n-1:3

| don’t understand why the predictions were made. And | cannot see the confidence value

here.

M.3:4

| think the predictions were made based on more specific visual information than what is

shown now.

BA-5: -

Still don’t know how the model functions after seeing this page.

M-2:3

It mainly compares different predictions. (Doesn’t provide information on how they were
reached)

0-4:5

The description of their similarities shows me the reasons for the predictions. And | also
know from the description why it made the prediction of the Pied Starlings. The Pied
Starlings don’t have red bills and red legs, so | think it might be because the machines have
a different perception of colors. -> correct annotations?

M.6:2

@ ltis not obviously revealed in this function as it doesn’'t show what the machine has
recognized in the target photo. For example, you highlight the characteristics of “white belly’
in the comparison, while it is not recognizable in the uploaded photo. So | think this doesn’t
explain its decision but provides extra information.

8. I think this function brings me more certainty on whether the prediction is true

or false.
01 0O2 O3 04 05

N-1:4

@!'m still unsure which bird my bird is. 'm overwhelmed by the 4 birds presented here.

™-3:4

| need more information than the only appearance.

A-5:5

{74! like that it marks out the contrast of these two birds, especially some subtle differences

that | couldn’t notice myself.

A-2:5

Very nice that it highlights the difference between the 2 similar birds. Even my uploaded
photo doesn’t include those characteristics, | might have other photos or have seen the bird
from different angles (so | can check).

9-4:5

With the highlight of different characteristics of these two blue magpies, | can easily tell
which prediction is correct. It is very accurate and helpful.

™-6:2

Same as the previous question.

But this(providing extra info other than what's in the photo) helps in some way, maybe the
characteristics were not captured by photo but seen by the users in the flesh.

9. |think this function enables me to learn more about birds.
01 O2 O3 04 0O5

N-1:4

{741t leads me to compare those different birds, and | learn what are their differences and
similarities. The website is leading me to acquire knowledge from comparison. I'm viewing it
with a clearer aim in mind.

{74And it shows pictures of different angles.



™.3:3
&) expect to see more info.
A-5:5

{741 think it teaches me hands-on knowledge in telling birds apart.

M-2:4

[741t teaches me how to distinguish two similar birds.

5-4:4

[74This function can teach me how to distinguish two similar birds, which is very helpful.
M.-6:3

{74 Compared to other resources that only list out all the features of the birds, making
comparison is helpful.

10. | like this function.
01 O2 O3 04 05
f-1:2
[ 1 like the information provided below.
@ But | feel completely lost when | was asked to choose from those species.
™33

@) think it shows only limited information.

0-5:4

[t is useful, @but hard to read.

fA-2:5

[7Because it is very novel in the field of bird ID.
0-4:5

{711 like it very much! It's even better than the first function in that it provides a comparison
after describing the features.

M-6:2

| would prefer using bird guide to compare dozen birds at once.

Supplementary questions

e |s there any other information you would like to see on the interface?
e Would you want the presentation of information to be different?
e Do you want it to be interactive? How?

M-1: . | wantit to tell me what bird this is first. Show the conclusion first and then show
the justification. Now there’s no focus in terms of the information hierarchy.

+ Instead of showing a whole picture, show close-ups of certain body parts that are
similar/different, making it easier to compare.

M -3: information structure, to be more focused, more guidance

+ When showing the description of color, take into account the influence of sunlight.
)-5: | want it to show more basic information, for example, the distribution of this bird,
whether it is a migrant bird, when in a year does it show up around this area. These are
important information for me when it comes to justification.

(Do you recognize this bird based on the information so far?)

| think it is most likely to be a red-billed blue magpie, but am not sure. Why not sure: the
color is hard to identify as it is easily influenced by the ambient light, and the characteristics
highlighted are masked on the target photo (the white stripe on the head and the white
belly). And | noticed the bird in the target photo has red pupils in its eyes, while the pupils
are black in the sample pictures.

M-2: (no comments)
3-4: . Show some reference birds (eg. of the same genus) to compare.
« Or even a feature that could compare the differences in the appearance of any two birds.
+ Train the model based on genus instead of species. Then it tells how likely this belongs to
a certain genus. If | were the user, if | cannot know for sure which specific species it is, |
would like to know how likely it is a blue magpie or a starling (on genus level). (already exist
on iNaturalist)
But it could possibly be a problem that there is quite a diversity within some genus and the
species look pretty different from one another, which might be a challenge for the machine to
learn. So this idea might be more suitable for the genus which has more consistency within.

fA-6: . Comparison of their behaviors, moves, habitats, etc.
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Prototype NO.3

Rating

1=totally disagree, 5=totally agree, please rate the following statement:
In comparison to a normal bird ID app that you have tried...

11. | think this function is easy to understand and easy to use.
01 O2 O3 O4 05

f-1:4
[AThe similarity filter is most useful to me, so | want it to show first.
I will not need the species filters as I'm not sure what species it is so far, and will just choose
all.
M-3:5
It looks like those online shopping websites, so it's easy to understand.
0)-5:5

This is quite comprehensive, enabling me to see the birds from a tricky angle.

0-2:3

@ The filter section takes too much space for me, not very necessary. | would prefer to see
photos of some default angles and posture directly.

0-4:5

M6:5

12. | think this function helps me understand why the predictions were made (and
the reasons why a certain prediction was false, if applicable).
01 O2 O3 04 0O5

M-1:35

{74 I also expect the boxes and description to be combined with the photos here. But it's nice
that there are some textual filters | can choose from.

™-3:4

Same as question 7, | think there must be more to it than what is shown here.

®-5: -

I still can not make a connection between this page and the mechanism of the machines.

0-2:3

I think it's not explaining the mechanism but providing information for me to make my own
guess.

5-4:4

I can conclude from the dataset what are the rules behind the machines’ predictions. And the
rules | assumed are pretty much consistent with what | saw in function 2.

{"4The advantage is that in these photos, | can see more details that are hard to describe,
compared to the descriptions provided by the machines.

A-6:1

@ think this is not related to how the model functions.

13. | think this function brings me more certainty on whether the prediction is true
or false.
01 02 O3 04 0O5
(The sample pictures | put here might be problematic and doesn’t provide useful information)
f-1:2
I still don’t know what bird it is, especially when the photos below are completely different
from the photo | uploaded.
™-3:3
@ Would be great if this can be combined with the previous 2 functions, showing the links
between the target photo and the sample pictures.
0-5:5
For example, if | want to identify a bird with a white patch on its wings, then by examining
flying photos of the birds, | am more likely to tell what is this bird.

0-2:4

{74Similar to the second function, by seeing the comparison of similar species from different
angles, | can know the difference between them.

9-4:5

{74 This function is in line with what | used to do to confirm the prediction: looking for more
pictures in bird books.

M-6:1

@ | think the certainty will rely more on how the model makes its prediction, so what
characteristics it looks at.

"4 The similarity filter is very helpful for justification.

14. |1 think this function enables me to learn more about birds.
01 02 O3 O4 0O5

f-1:3
At least | know furthermore how these birds look like.
™-3:3
| would be interested in knowing information other than the appearance of birds.
fA-5:5
{4 With this function, | can easily compare the same posture of 2 similar-looking birds, the
contrast will be more obvious. It teaches me more knowledge of birds’ appearances.

0-2:3

@ This page shows only pictures, lacking more in-depth information.

0-4:4

@ Extra info other than pictures is needed. (%4 But it is helpful indeed.

M-6:5

{74 Checking such photo databases will be very helpful in improving bird ID skills.
This function is similar to what the oriental bird club does but more user-friendly.

15. | like this function.
01 02 O3 4 0O5

M-1:3

™-3:4

This function is intuitive, helpful, and interesting. | will be happy to try it out.

0)-5:5

[74Sometimes when | search for more bird photos, | am shown all the pictures of a certain
bird, and can not filter what | want to see. So the filter function will be very helpful to me.
{74And | like that there is an option “exclude”, so | can exclude what | don’t want from the
result.

0-2:3
9-4:5
M-6:5
{4 Is very needed by advanced users.

Supplementary questions

e Is there any other information you would like to see on the interface? (Do you
expect different filters?)

Expected: Filters of age, state of the feather, gender

-1: (no comment)

M _3: | hope the filters not to be too professional, which will be a bit overwhelmed for me. |
think the angle and posture options will be enough.

()-5: | want to see videos showing how the birds move. : For example, White Wagtails are
characterized by their flying in a sine curve. These kinds of dynamic characteristics also help
to recognize the birds.

M)-2: . Filter for location, ages(different life stages), genders of the birds.

+ Would be better to show photos of multiple default postures of the predicted species, and
move the filters section to the place below the sample pictures. (presentation of information)
9-4: . Filters of age, state of the feather, gender
M -6: . As forfilters, see what oriental bird database uses.

o Would you like to have a feature that enables you to describe the
characteristics in text? How would you like to use it?

M -1: | would like the feature of describing characteristics to be shown after the sample
pictures. So | can examine other species if | don’t find my answer.

?)-5: [ZIt will be very helpful if | don’t capture a clear picture of the bird or with no picture at
all. It will be hard for beginners like me just to look into the guidebooks to find out what it is.
so this sort of function will help a lot.

M-3: [V4I'd like to use the feature input function as a supplement to the image information.
Some information is hard to recognize on the image. | would also like to explore other birds
with this function.

?)-2: @I think textual information is less accurate. For example, it’s hard to describe the
back color of the winter kingfishers, it could be either blue or green. Input of color information

%)-4: [741t sounds good. And | hope | could set parallel conditions with this function, for
example, red bill and red legs and dark back. And maybe also include the filters of orders
and locations (beyond visual info). Then it will be very helpful.

| would expect something like the_identification key in biology (which scores 5 in terms of
learning), which is very accurate and takes the mutations into account. Though | know it
might be too demanding for image identification. It is a difficult topic even in the academy.

M -6: [74 Yes I think this will be very helpful for the prediction. It will be very similar to looking
into bird guides.

@ Bird could be problematic for beginners as they might tell the characteristics incorrectly
(taking blue as gray, blue as yellow, etc).

e Do you think it is important whether you are presented with photos from the
training dataset? Does it make a difference to you?

M -1: It makes no difference to me.

)-5: don't care.

M_3: | don’t mind. As long as they are with clear backgrounds and the birds look good in the
photos.

?)-2: (wasn't asked)

3)-4: Don’t mind. But the photos have to be accurate, not labeling one bird as another.

A -6: (wasn’t asked, but could tell from previous answer that he doesn’t mind)

Closing Questions
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e What are the goals that you are pursuing when checking these prototypes?
Which one is more important to you? What are the relationships between these
goals? (Sequential, containment, Parallel)

M -1: Learning (knowing) > justification>transparency

Knowing what the bird is is the most important goal. And then the justification so | trust the
result.

M -3: Learning (knowing)

| care more about knowing what bird it is. And want to learn something along the way. And |
don’t care about how the machine works.

)-5: | need to make sure the it is correct (justification), so that | can learn

Justification is the most important goal. | don’t trust the prediction result blindly, it has
happened to every app | used when the predictions are doubtable, especially when the
picture | uploaded was not very clear. Usually, | doubt the prediction mainly because | notice
differences in their appearances, or they are out of regular areas. But some have different
appearances during molting, so it's hard to tell whether the prediction is correct in this case.

-2: Learning>Transparency>Justification

When watching birds | first want to learn bird knowledge. Then | want to know what
characteristics do the machines focus on, which lets me know what to pay attention to when
watching birds. Meanwhile, the accuracy of the prediction result is less important to me, |
would ask around to get a good answer instead of relying on photo identification.

{%)-4: Justification > Transparency > Learning

For me, the most important goal is to confirm which species it is, and knowing the
mechanism of the models helps in reaching that goal. And the learning part will follow
naturally after reaching those two goals, it's not that important but will add to it.

A -6: Justification

| would feel more comfortable using this app as it provides me with clues to justify its
predictions, so | don’t feel confused or probably being deceived by it.

Transparency is not important to me.

For learning, there are lots of competitors. {7 | still believe in the potential of your product as
it's one in a kind. @ It's just that | already have much knowledge of birds so it won’t be
helpful to me.

e Are there any other ideas on how the web app can be designed? (It can be
either with or without the SECA tech)

Dealing with unusual angle, ambient light.

M_3: . Afunction that helps to deal with the influence of ambient light. For example, by
showing sample pictures with similar ambiance, or by providing reminders on the interface to
the users.

(-5: | want to know what species are spotted by other birders near this area, and how can |
spot them too. But it also worries me that this might be used by people who catch birds.

M-2: . It will be great if the technology can modify the ambient light and angle of the
photos.

+ Include location and call as conditions to filter prediction results.
On the primary prediction result page, | would like to see the information shown in a fixed
format, revealing the name, scientific name, habitat, distribution of that species. That will be
helpful for me to make decisions.

+ The confidence value is important to me. For example, when | see the confidence of the
most likely result is only 36.5%, | would think it is possibly due to the low quality of my photo.

3-4: . Provide links to other online photo databases, even they are not used for training.

e Would you be interested in contributing your own annotation when using this
website? Why?

Not to be too open, reasonable reward (point, knowledge, or fun)

A -1: What worries me is that the request for making annotations will be too open-ended
and | don’t know what to fill in. But I'm willing to help by putting the bounding boxes.

M_3: . | might be willing to do the annotation once or twice, but not that interested in doing
it consistently.

M-5: . While | am browsing information about such birds and notice some mistakes in the
annotation, | would like to correct it. But | don’t want to put too much extra effort into it, cause
| am easily addicted to those easy and effortless tasks, and fear that | can’t stop myself.

-2: | have participated in the construction of Wiki pages, so | think with an appealing
bonus system or point reward system, | would be willing to do it.

{3)-4: Yes. | would like to make a contribution to the community. And | think | can also
consolidate my knowledge throughout this process.

™ -6: The advanced birding hobbyists will be not only willing to but very passionate about
taking part in such jobs. The key is to make it interesting, provide people with a sense of
achievement, also help them in learning things at the same time.



Appendix I: Analysis of Explanation Test Results
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the target
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Description of
the target
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the prediction
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the predicted
photos

Comparison
between
different

prediction
results

Comparison
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target and
prediction
results
Showing
sample
photos

Filters for
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photos

Prot
otyp

NO.

2,3

Feedback

It will be more user—friendly if the
highlights in the photo are presented in
relation to the textual description.”

&4 “The description enables me to
identify whether the prediction is
trustworthy, or whether it fails because
my uploaded photo is not good
enough, for example, certain features
not obvious.”

4 “It taught me where to look at when
seeing these birds.”

& | think it shows exactly how the
computer makes its prediction, but |
doubt there’s more to it for identifying
birds. | want to see more detailed
descriptions of their features instead
of general ones.”

L4 "By providing info of features not

shown in the uploaded photo, users are
enabled to compare the info to what

they have seen in the wild (but not
captured by the camera)”

W4 This feature is useful for learning to
distinguish birds”

1 want to see the textual description
more connected to the features
highlighted in the photo.”

&'l want the description to tell me
directly the differences between them
instead of the way it is now, preferably
with a close-up of the features.”

“I want to see the link between the
target and predicted species, the fact

that it’'s missing from the current
prototype makes it hard to read.”

L4"Checking sample pictures is helpful
in identifying and learning birds.”
“Showing a large number of sample
pictures is a bit overwhelming for the
beginners, but very helpful for
advanced users.”
L4 The filters really help, compared to
showing all photos of the birds.”

_“I'd love to have filters for age,
gender, or different features, such as
feather color.”
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Relevant goal

(usability)

L dlransparency,

Justification

Learning

o

Transparency,

Learning

W4Transparency

L4 Learning

(usability)

(usability)

(usability)

Learning

Learning
usability)

(usability)

Learning

Who holds
a similar
opinion?

3(ABC)

3(DEF)

3(CDE)

2(AB)

4 (ACDF)

5 (ACDEF)

3 (ABC)

2 (AC)

4 (ABCF)

4 (ACEF)

5 (ABCDEF)

4 (BCDF)

3 (DEF)

Quote Who hold a
similar
opinion?

Annotatio = “I hope the queries will not be too 1(A)
n open, because otherwise, | don’t know
collection = what to fill in.”

“I will not be interested in doing it 3 (ABC)

consistently.”

“I would love to do it with an appealing 1 (D)
reward system.”

“Doing this will provide me with a 3 (DEF)
sense of achievement and contribute

to the birder community and enable

myself to learn at the same time.”

“Be careful that not all the people are 1 (F)
qualified to make the annotations, so

you'd better test them first.”

Other comments and Ideas:

Usability
(Now the explanation is a bit overwhelming to be useful to beginners.)

- Provides more cues on how to use the explanation for entrance-level users. For example, when it means inconsistency
between the sample pictures and target pictures, what are the reasons behind the untruthful results.

- Ahierarchical information structure is recommended to be easily understood by beginners.

- Show connections and contrast between target photo, prediction sample pictures, and textual description.

General
-Compared to how it is now in the mock-ups, the participants want to learn more detailed characteristics of the birds (like
pattern, shape)

Input

- Input features manually as a supplement to the input of photos. (caution: beginners might interpret some features
incorrectly)

- Modification of the influence of ambient light.

Prediction
- Present species of the same genus as reference.

Explanation

- Show comparison between target photo and prediction results

- Show comparison between prediction results

- Show sample pictures of the predicted species of different ages, gender, postures, molting stages, to present various
appearances.

Annotation
- Verifying the qualification of the annotators
- Ways that are intriguing, enabling learning
- Request not to be too open-ended (for entrance-level annotators)
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Appendix J: The Online Annotation Test Process

Test Plan

Research questions:
1. Are the end-users able to make annotations correctly on the photos with bounding
boxes?
a. Are the end-users able to make annotations for photos that the model found
hard to classify?
2. Does making the annotation enable the end-users to be better / more confident at

telling birds apart?

Hypothesis:
1. The participants can make annotations on the testing bird photos with bounding

boxes (made according to the saliency maps of the classification model)
a. The participants can make annotations even on the photos that are difficult to
classify for the model.
2. The participants can do better in telling apart the birds after completing the
annotation tasks.
a. The participants will be more confident in telling birds apart after completing

the annotation tasks.

Participants:

8~10

| posted the online test in the subreddit /SurveyExchange and /SampleSize (surveys without
limitation for participants), and a Chinese online forum for students studying abroad.

Materials:
A=American Goldfinch
B=Lesser Goldfinch

-ldentification task | & Il (each)
e For practice: 4 bird photos (2A+2B)

(0.999)

_ A0 -

e Real task: 10 bird photos (6A+5B), among which, 4A and 3B are with normal
classification confidence (confidence>0.8) by the model, 1A and 2B are with lower
one (confidence<0.61).

task I:

(0.492)

(0.859)

(0.939)

task IlI:

(0.270)

. (0.748)

(0.858) (0.990)

(0.999)

-Description task
e For practice: 2 bird photos with bounding boxes (1A+1B), both are with normal
confidence (>0.8) by the classification model
e Real task: 4 bird photos (2A+2B), 2 with normal confidence(1A+1B), 2 with low
confidence (confidence<0.6) (1A+1B).
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Steps:

Introduction

Identification task |

Description task

|dentification task Il

1. Introduction

o An introductory diagram showing the main differences between A&B

o Show sample photos (4A+4B)
2. l|dentification task | (pre-test)
o Exercises:

m Identification exercise with 4 bird photos (2A+2B). Show the correct

answer after submission.
o 10 bird photos (5A+5B)
o Feedback question

Q26

How confident were you in the identifications you made just now?

) Not confident at all
O slightly confident

(O Moderately confident
(O Very confident

(O Extremely confident

3. Descriptions task:
o Instructions and examples
o Exercise*2:

m Description exercise on 2 photos(1A+1B) with bounding boxes. Show
the correct answer after submission.

o Description task on a photo of A*2
o Description task on a photo of B*2
o Feedback questions

Q29
How clear were the description tasks for you?

) Extremely unclear

_) Somewhat unclear

) Neither clear nor unclear
) Somewhat clear

() Extremely clear

_4) -

Q30

How confident were you in the descriptions you made?

) Not confident at all

_) Slightly confident
() Moderately confident
() Very confident

() Extremely confident

Q27
How easy is it for you to identify the body parts of the birds?

O Extremely easy

0 Somewhat easy

) Neither easy nor difficult
(0 Somewhat difficult

) Extremely difficult

Q28

How easy is it for you to identify the colors of the hilighted areas?

O Extremely easy
Somewhat easy
(U Neither easy nor difficult
) Somewhat difficult

Extremely difficult

4. |dentification task ll(post-test)
o 10 bird photos (5A+5B)
o Feedback questions

Pilot test
Though the participant’s score increased a bit (from 7/10 to 8/10), she said she wasn’t

consciously learning during the description tasks.

-Problems:
General:
e The participant had to scroll through the long page to check information (table of
differences in identification task | and the topography/color diagram)

|dentification task:

e The differences revealed in the diagrams weren't straightforward enough to
memorize.
Had relied too much on the difference table (took a picture of it)
Overlooked the sample photos (due to the inconvenience of scrolling)

Description task:

e Didn’t learn much about identification because didn’t pay attention to the bird names
(partly due to inconvenience of use and the workload, and the participant wants to
get it done as soon as possible)

Overlooked the instruction (choose only one color)
Got tired when doing the last description task
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The birds you will be asked to identify are: the American
Goldfinch and the Lesser Goldfinch.

First of all, we will like you to go through the following diagram,
which shows their differences in appearance:

Screenshots of Qualtrics Screens

Olive/dark back

Yellow back
fange beak

-Improvements:
e Simplify the differences diagram (left: before; right: after)

/ﬁmmu/
/ « e s i

Breeding male

Lesser Goldfinch American Goldfinch The Lesser Goldfinch The American Goldfinch Thank you for opening this link. You are now being invited to a
test as part of a scientific research, studying how Al can help
people in learning about birds.

During the test, you will be taught to identify two different species
of birds.

/ Lr .

=1 i s

/ White undertall ’I'f‘r
coverty et Sy,

The whole process will go as follows:

Introduction
Non-breeding female

Learn abx

Go throug

Identification task |

Then, please have a look at these sample photos of these two
species, and see if you can notice what makes one species
Description task different from the other.

Identification task Il

The following four photos are of the American Goldfinch.

Firstly you will complete an identification task after going through
some basic infomation on these birds’ appearance.

Non-breeding female Then, you are asked to describe the characteristics of the birds
) to get more familiar with their appearance.

At the end, you will complete another identification task to
examine your knowledge.

Make the layout of the sample photos more readable

In the instructions, emphasize the teaching function of the description task
Reduce the scale of the description task, by removing some boxes from the easy
tasks, for the participants to be more focused on learning

Remove some bounding boxes on easy description photos (above: before; below:

It will take you about 20 minutes to complete the whole test.

after)

Do you have any previous knowledge in identifying birds?

O None at all
O Alittle

O A moderate amount

O Alot

O I'm an expert in birds
With their differences in appearance in mind, now let's see if you

can pass this identification challenge!

The following photos show either an American Goldfinch or a
. Lesser Goldfinch. Please identify the birds in the photos.
What's the bird in the photo?
American Lesser
Goldfinch Goldfinch
@) @)
American Lesser
Goldfinch Goldfinch
(©) @)
American Lesser
Goldfinch Goldfinch
(@) ©)
American Lesser
Goldfinch Goldfinch
@) ©)
American Lesser
Goldfinch Goldfinch
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You've got a grip! Now let's try some more.

The following photos have either an American Goldfinch or a
Lesser Goldfinch. Please identify what's the bird in each photo.

What's the bird in the photo?

American Lesser
Goldfinch Goldfinch

American Goldfinch  Lesser Goldfinch

American Goldfinch  Lesser Goldfinch

American Goldfinch  Lesser Goldfinch

American Goldfinch  Lesser Goldfinch

American Goldfinch  Lesser Goldfinch

American Goldfinch  Lesser Goldfinch

American Goldfinch  Lesser Goldfinch

American Goldfinch  Lesser Goldfinch

American Goldfinch  Lesser Goldfinch

American Goldfinch  Lesser Goldfinch

How confident were you in the identifications you made just
now?

O Not confident at all
O slightly confident

O Moderately confident
O Very confident

O Extremely confident
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To help distinguish one species from another, it's useful to identify a particular part of the bird and its

characteristics.

For this task, you are asked to describe the body part and color in the highlighted areas of the bird

photos.

Here's an example of an American Goldfinch photo with highlighted parts and descriptions.

Body part Color

Tan

Notice:

1. Please describe only one dominant part/color in the highlighting box.

2. If there is no bird part in the highlighting box, choose "Non-bird area’ and leave the color blank.

These two diagrams could help you to decide the words to describe the body parts and colors:

Tertials
@D
Prump

rg_’/ __— &l

e
Undertail Coverts

Rufous or Rust ] Sheen or Iridescence

Let's give it a try!

Please describe this photo of an American Goldfinch.

Name of the body part

-Beak ~ o _Secondanes

@@ [ Primaries JPC oY

Scapulars

a

@

Ve
[

—Undenal\ [

~_~ [ Uppertail Coverts ]

_a e
N

Color of that area (please choose only the most prominent one. If there
are more than one, either will be recognized as correct)

GENED GEIND GIIIND GEIIND GETND

GEIED GIIED GEIED GIITED GEITED

Purple or Violet

Powered by Qualtrics (3

Well done! Now let's try some more.

Please be aware of what's the species that you're describing during this task, as it
will help you with the later identification task.

N

e

/ e

/ / G
/ Uppertail Coverts

/

_
-

Please describe this photo of an American Goldfinch.

Color of that area (please choose only the most
prominent one)

G GETED GIITED GETED GECED

GETED GETED GEIED GEIITED GEITED

Purple or Violet Rufous or Rust_] Sheen or Irdescence

Box @

Box ®

Box ©

Box @

O

/

o
- Uppertail Coverts
N —

<

<

<

<

Color of that area (please choose only the most prominent

one)

GECED GETED GIIND GEIND GETID

GEITED GITED GEIED GITTED GEITED

=

Purple or Violet Rufous orRust ] Sheen o ridescence

Box @

Box @

Box ©

Box @

Box @

Box @

Box @

<

<

<

<

<

<

L JLeJle e e e <]

_A7 -

@

Name of the body part

[ Primaries PG oY

~

~aD

\,
[ Undertail Coverts ]

Please describe this photo of a Lesser Goldfinch.

Color of that area (please choose only the most
prominent one)

GEIED GEIED GIIND GEIED GEIND

G G GNP G GEIIlD

H =

Purple or Violet Rufous or Rust ] Sheen or Iridescence

Box @

Box @

Box @

Box @

E)
™

@ -

@D

~4

Scapulars
@

/

/
///m/m;
o IR

<

<

<

<

Color of that area (please choose only the most
prominent one)

Box @
Box @
Box ©®
Box @

Box @

<

<

<

<

L J e L L) Le




How clear were the description tasks for you?

QO Extremely unclear

O somewhat unclear

O Neither clear nor unclear
O somewhat clear

O Extremely clear

How confident were you in the descriptions you made?

O Not confident at all
O slightly confident

O Moderately confident
@) Very confident

O Extremely confident

How easy is it for you to identify the body parts of the birds?

O Extremely easy

O somewhat easy

O Neither easy nor difficult
O somewnhat difficult

O Extremely difficult

How easy is it for you to identify the eolors of the hilighted
areas?

O Extremely easy

O somewnhat easy

O Neither easy nor difficult
O somewnhat difficult

O Extremely difficult

What did you find difficult about the description task?
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Last one, let's see how well can you distinguish these birds now!

The following photos have either an American Goldfinch or a
Lesser Goldfinch. Please identify what's the bird in each photo.

American
Goldfinch

What's the bird in the
photo?

Lesser
Goldfinch

American
Goldfinch

American
Goldfinch

American
Goldfinch

American
Goldfinch

American
Goldfinch

American
Goldfinch

American
Goldfinch

American
Goldfinch

American
Goldfinch

American
Goldfinch

Lesser
Goldfinch

Lesser
Goldfinch

Lesser
Goldfinch

Lesser
Goldfinch

Lesser
Goldfinch

Lesser
Goldfinch

Lesser
Goldfinch

Lesser
Goldfinch

Lesser
Goldfinch

Lesser
Goldfinch

How confident were you in the identifications you made just

now?
O Not confident at all
QO slightly confident
O Moderately confident
O Very confident

O Extremely confident

Powered by Qualtrics &

Here's your score for the first identification task:
5/10

Here's your score for the second identification task:

6/10
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Appendix K: Raw Data of the Annotation Test Results

Results of description tasks

Note: The questions and results are presented here in the same sequence as that was shown to the participants.
The sequence numbers are not natural numbers that increase constantly because the sequence altered and some Folicetediannp I NEIBHR R

questions were added or deleted during the editing process. Box@  Crown(16)

Minimum Maximum Std Variance

Box@®  Beak(16) Deviation

dsclA 5.00 8.00 6.94 0.90 0.81 16
Box@® Throat(8), Breast(6), Scapulars(2)

2-D have any previ know in identifying birds?
Q o you have any previous knowledge in identifying birds i@ BN, Bl skl

1250% BOX“

Non-bird area(16)
Answer % Count

_
‘
o
)

Box®  Non-bird area(16)

Minimum Maximum Std Variance

500 1 None at all 37.50% 6
— o.ne i Box®  Crown(16) Deviation
2 Alittle 25.00% 4 dsc2A  5.00 11.00 9.31 1.45 2.09 16
25.00% 3 A moderate amount 25.00% 4 Box@ Back(10), Scapulars(3), Side(2), Breast(1)
4 Alot 12.50% 2 Box@® Breast(7), Scapulars(6), Throat(1), Belly(1), Wing coverts(1)
5 I'm an expert in birds ~ 0.00% 0 Box@  maikas)
OX| ai
Total 100% 16 5
. Average correctness: 6.44/7 Box® Non-bird area(16)
y (0.92)
None at all Alittle A moderate amount Alot I'm an expert in birds BOX° Nape(16) Minimum Maximum Mean Std Variance
Box@  Belly(13), Breast(3) Deviation
dsc3B 4.00 8.00 6.63 0.93 0.86 16
Box@ Primaries(15), Secondaries(1)
Box@®  Thigh(16)
Score of identification task |
Minimum Maximum Mean Std Variance  Count
Deviation
e Box@®  Non-bird area(16)
1 Identificati 3.00 9.00 6.63 1.65 2.73 16
onl Box@® Beak(15), Throat(1) Minimum Maximum Mean Std Variance
Deviation
Box@®  Non-bird area(16)
dsc4B 3.00 5.00 4.63 0.60 0.36 16
b ’ d b [ ’ [ d Box®  Breast(16), Side(1)
Scores broken down eople's knowledge
y p p g ] Box©® Belly(12), Undertail coverts(1), Thigh(3)
Minimum Maximum Mean Std Deviation Variance Count Average crcmess: 4.63/5 (0.93) :
None at all 5.00 8.00 6.33 1.25 1.56 6
A little 3.00 9.00 6.00 2.55 6.50 4
A moderate amount 6.00 8.00 7.25 0.83 0.69 4
A lot 7.00 8.00 7.50 0.50 0.25 2
I'm an expert in birds 0.00 0.00 0.00 0.00 0.00 0 . 4.
P Q29 - How clear were the description tasks foryou?
6.25%
Q25 - How confident were you in the identifications you made just now? ., Answer % Count
Extremely unclear 0.00% 0
37.50%
= Somewhat unclear 6.25% 1
6.25%
H 0,
! ncear e '
1 Not confident at all 6.25% 1 Somewhat clear 50.00% 8
. (]
2 Slightly confident 43.75% 7
N\ 50.00% Extremely clear 37.50% 6
50.00% 3 Moderately confident ~ 50.00% 8 :
0,
o 43.75% 4 Very confident 0.00% 0 Total 100% 16
5 Extremely confident 0.00% 0
Total 100% 16

Extremely unclear Somewhat unclear Neither clear nor unclear Somewhat clear Extremely clear

Not confident at all Slightly confident Moderately confident Very confident Extremely confident
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Q30 - How confident were you in the descriptions you made?

25.00%
25.00%

N / Answer % Count
Not confident at all 0.00% 0
Slightly confident 25.00% 4
Moderately confident  50.00% 8
Very confident 25.00% 4
Extremely confident 0.00% 0
Total 100% 16
50.00%
Not confident at all Slightly confident Moderately confident Very confident Extremely confident
Q27 - How easy is it for you to identify the body parts of the birds?
6.25%
18.75%
\ / Answer % Count
Extremely easy 6.25% 1
— 6.25% Somewhat easy 68.75% 11
Neither easy nor difficult  6.25% 1
Somewhat difficult 18.75% 3
/ Extremely difficult 0.00% 0
68.75%
Total 100% 16
Extremely difficult Somewhat difficult Neither easy nor difficult Somewhat easy Extremely easy
Q28 - How easy is it for you to identify the colors of the highlighted areas?
Answer % Count
31.25%
- Extremely easy 0.00% 0
Somewhat easy 56.25% 9
- Neither easy nor difficult  12.50% 2
56.25%
Somewhat difficult 31.25% 5
N Extremely difficult 0.00% 0
12.50%
Total 100% 16

Extremely difficult Somewhat difficult Neither easy nor difficult Somewhat easy Extremely easy

-5 -

Q45 - What did you find difficult about the description task?

What did you find difficult about the description task?

finding the part in the list and picking a colour when there were to in equal proportions were the
most difficult things, but still very easy

Hard to tell the body parts from one to another, especially for the tiny ones; and difficulties in color
categorization as no lateral comparison showed as visual hints.

Choosing which two colors is dominant

bird in the diagram is not always the same shape/orientation as the bird in the photo

especially for the last lesser goldfinch, the bird on the image was far away and its parts were hard to
distinguish. i also had of bit of a hard time deciding between olive/tan/grey a few times

ambiguity about which area was meant

some colors felt blended or unclear because the bird was small

some parts of the nody that we have to discribe have more than one color, but | can't choose both.

Identify colors

Some of the colors are very similar, like tan and buff or olive and tan and it's hard to differentiate.

Score of identification task Il

Minimum Maximum Mean Std Variance  Count
Deviation
1 Identificati 4.00 10.00 7.56 2.03 4.12 16
on2

Scores broken down by people's knowledge

Minimum Maximum Mean Std Deviation Variance Count

None at all 4.00 5.00 6.00 1.83 3.33 6
A little 5.00 9.00 7.50 1.66 2.75 4
A moderate amount 8.00 10.00 9.00 1.00 1.00 4
Alot 9.00 10.00 9.50 0.50 0.25 2
I'm an expert in birds 0.00 0.00 0.00 0.00 0.00 0
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Appendix L: Prototypes for Interface Tests

Preview of live prototypes (EN) (CH)

Learn to Identify birds

Finches Woodpeckers

Guidelines

‘Youwill be asked to describe some characterisics later.
To make sure you complete the tasks successfull, this
page provides some tps for icky questions you may

Seequdeines@ o

You will lear to distinguish these birds:

American
Goldfinch

Guidelines Guidelines

1.1f there are more than one body part/color i the bo:

2.1fthere are nonbird area inthe box
Describe only the bird area.

atthe comer or barely noticeable.

Guidelines

3.1 there are pattern on a body part:

ibeall the colors appeared in the patten, s0 both

the pattern color and the grounding color.

American goldfinch

Female.

Keep these characteristics in mind, it
il help you in the following quiz

American goldfinch

Female/immature

Keep these characteristics in mind, it
will help you inthe following quiz.

Which is an American goldfinch?

What is the body part in the white box?

o Lightyellow nepe
= Body port €2 > i scapuiars
2 - g > © White wingbars on primary coverts
Color D @ Color: @y @ Vihite prmaries
6 o @ White wingbars on primary coverts @i yeow belly;
brd v leg.
]
The bounding bores mark he chasciersics & ‘
Coectl AR TR S B st it 2 the body partlc the white box?, [istie ke coloofineked/patty What shape is its beak? ied done
© Hiceboundngbores
' ‘ ’\ The American Goldfinch(breeding male) has an
orange, cone beak.
[ Y — N
— 2 [ T R )
ams e o
At oo At ot
oo ety
L
What is the body part in the white box? What pattern is it? Whatis the color of the body part? Well done!
—_—
EEET . The Amaitn it e s
—x ¥ X . ¥ _ J tateminoceronibiackivivg covelie”
o - e e erTI e
T e €T CITETD e
e
ety
What color do the body part look like? Well done! Which is an American goldfinch? Consett The boundingboves mark thir characteriscs Correct! The bounding oxes mark thir characterstis
b= L Clck the bounding boxes o e the descripions Clck the bounding boxes o see the descriptions.
4 Hide bounding boxes @ ridebounding bores
The American Goldfinch (breeding male) has
white undertail coverts.
@ Black cown,yellow head
velow
Orange beak
o e Gt e Ameren Gt
reedng i oreetng e ron [rishoriony et
L] — ——
Gorrect The boundingboxes mark thic haracteistcs. Corect! The bounding boxes mark thelrcharacteistics.
Gl the bounding bote to seethedescrptions. Clekthe bounding borest se the deseriptons
©) Showboundng boses @ e bounding boses
@siacknape
> e’ 2
ey prerry
[ =t

Whatis the body part in the white box?

What color do the body part look like?

What s the body part in the white box?
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Correct! Wrong!

What color do the body part look like?

Well done!

American
Goldfinch

Younow have a better grasp of the secret
to identifying the American Goldfinch!

American goldfinch

Keep these characteristios in mind, it
will help you in the following quiz.

@ Yellow nape
®Black and yellow scapulars
@ Black primary coverts

© Yellow belly

You made a mistake.

‘The American Goldfinch(breeding male) has an
orange, cone beak.

Your answer: orange, short dagger beak

et iy

is an American goldfinch?
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Correct!

@ Hieboundngbores

Correct!

) Stow bounding boxes

bounding bokes mark their characteristcs.
Click the bounding boxes to see the descriptions.

The bounding boxes mark thei characteristcs.
Click the bounding bores to see the descriptions.

Correct!

© tide bownding boxes

Correct!

@ Hieboundngbores

“The bounding boxes mark their characterstics
Click the bounding bores to see the descriptions.

©0ive back
hite patches on primaries
Yellow undertall coverts

“The bounding boxes mark their characterstis.
Click the bounding boxes to see the descriptions.

© Yellownape
® Yellow/grey scapulars
© White wingbars on primary



Appendix M: Evaluation Questionnaire for Interface Tests

Q1 How much do you agree with the following statement? Please rate.

Neither agree

Strongly Somewhat nor disagree

Somewhat

disagree (0) disagree (1) ) agree (3)

1. | think that
| would like to
use this
system
frequently. (1)

2. | found the
system
unnecessarily
complex. (2)

3. | thought

the system

was easy to
use. (3)

4. | think that
| would need

the support of
a technical
person to be
able to use
this system.

4)

5. | found the
various
functions in
this system
were well
integrated.

(5)

6. | thought
there was too
much
inconsistency
in this
system. (6)
7. 1 would
imagine that
most people
would learn
to use this
system very
quickly. (7)

8. | found the

system very

cumbersome
to use. (8)

9. | felt very
confident
using the

system. (9)

10. | needed
to learn a lot
of things
before | could
get going with
this system.
(10)

Q3 Do the terms and diagrams of the bird topography helpful for you?
Definitely not (1)
Probably not (2)
Might or might not (3)
Probably yes (4)

Definitely yes (5)
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Strongly
agree (4)

Q4 Do the chronological order of different information/tasks seem appropriate for you?
Definitely not (1)
Probably not (2)
Might or might not (3)
Probably yes (4)

Definitely yes (5)

Q5 How much do you think the set-up of the game is engaging to you?
Notat all (1)
Slightly (2)
Moderately (3)
Quite engaging (4)

Very engaging (5)

Q6 How well do you think the app helped you in learning to identify the birds?
Not well at all (1)
Slightly well (2)
Moderately well (3)
Very well (4)

Extremely well (5)

Q7 What aspects does it help you in learning about birds?

Q8 How do you feel while using the product?

Hope Confidence Admiration Fufilled Motivation Attraction

] (£

Sadnees Fear Shame Contempt Annoyed Boredom Aversion
J J (] [
A. Joy (1)
B. Hope (2)

C. Confidence (3)
D. Admiration (4)
E. Fulfilled (5)

F. Motivation (6)
G. Attraction (7)
H. Sadness (8)
l. Fear (9)

J. Shame (10)

K. Contempt (11)
L. Annoyed (12)
M. Boredom (13)

N. Aversion (14)
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Appendix N: Interface Test Results

. . Observation Result
Results of questionnaires

SUS Score

Participant-1: 92.5 Perfect success a. Ambiguous guidance

Participant-2: 90
Participant-3: 80

Average: 87.5

Information representation

Do the terms and diagrams helpful for you?[rating 1-5]
Participant-1: 5

Participant-2: 4

Participant-3: 5

Do the chronological order of different information/tasks seem appropriate for
you?[rating 1-5]
Participant-1: 5
Participant-2: 5
Participant-3: 2

Engaging

. How much do you think the set-up of the game is engaging to you?[rating 1-5]
Participant-1: 4

Participant-2: 4

Participant-3: 1

Participant-3: “I would prefer a lighter way of learning. Now there are too many
details in it which make me fear.”

Learning

. How well do you think the product helped you in learning to identify the birds? [rating
1-5]

Participant-1: 5

Participant-2: 4

Participant-3: 4

. What aspects did it help you learn about birds?

Participant-1: The repeating. Seeing different photos. Learning about different parts
of the bird.

Participant-2: The aesthetics, the differences between the male/female, body parts of
birds

Participant-3: The detailed features of birds’ body parts have been marked out, which
is very comprehensive.

Overall impression

How do you feel while using the app?

Participant-1: Joy, hope, confidence, admiration, fulfilled, motivation, attraction
Participant-2: Fulfilled, motivation, attraction

Participant-3: Joy, confidence, fear
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S0-50 SUCCESS {made nonfatal mistakes, or felt confused)
) Fail (didnt complete the task as expected)

Select

Guidelines(3)

Intro(3)

Classification-1

Annotation-1

Annotation-2

Annotation-3

Classification-2

Classification-3

Annotation-4

Annotation-5

Completion of tasks

b. Bugs
€. Unnoticed indication

Types of problems Annotation
a.
a.c
c.
c. P2: chose “short dagger” in-

stead of “cone”

P1 P2 P3: choose one color or
both?

P3: not sure what to choose
“breast”/ “throat”

P3: not sure what to choose
“back”" “napeﬂ
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Findings from interviews

Positive feedback

The repetition of the annotation act helps to learn

Bringing attention to details

Getting deeper

The confirmation is cheering, making me feel | really achieved something

Well done!

American
Goldfinch

You now have a better grasp of the secret
to identifying the American Goldfinch!

Recommendations

On the guideline/intro page, provide a full example of the coming tasks. Participants
were confused and a bit nervous at the guideline/intro page because they didn't know
what to expect in the following tests.

Enable guidelines on each page. All the participants didn’t quite understand the
guidelines and forgot about them in the tasks.

Show a topography diagram along with/before the intro session. Participants felt
confused when coming across the professional terms for the first time.

Make the bounding box button and page indicator stand out more. They were ignored
by most participants.

American goldfinch

Female

Keep these characteristics in mind, it
will help you in the following quiz.

© Orange beak
> @ Yellow nape
© Yellow scapulars
@ Yellow breast
©® White wingbars on primary coverts
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e Confusion on the color description.
“Isn’t it a yellow/grey/...?

e Confusion on how to annotate the pattern. For both participants B&C, it makes more
sense to describe only the pattern but not the grounding colors. While all of them

have forgotten what'’s said in the guidelines.
“It should say ‘select as many colors as possible’ ”.(participant A)

“Because it says the color of the ‘pattern’, | think it should be white.” (participant B)

What is the color of the body part?

_—
=

e Bring more focus to the identification of different gender/ages.
“It's still not super clear what are the differences between male/female,
mature/immature birds.” (participant-1)
“It will be even funnier if there are tests of telling apart male/female
birds.”(participant-2)

e Transition sentences/page between different tasks.
“It feels a bit unnatural when suddenly a classification task comes out after the
annotation task. Maybe a transition sentence like ‘now you are going to learn about
how to identify female goldfinch’ will be better.” (participant-3)

e Participants still want to see feedback for the 4th and 5th annotation.

Other comments

e Provide more in-depth information about birds.
“There could also be sounds of the birds.” (participant-1)
“(I also want to see)Sound, flight, for example.” (participant-2)
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Appendix O: Information on the
Classification Model and the Dataset

In this study, we used a 10-species bird image classification model developed by the SECA developers, as well as a
dataset used to train and test this model. The dataset contains 1,470 testing photos and 1,291 training photos in total

of the 10 species of birds.

List of bird species included in the classification model

- American Goldfinch

- Lesser goldfinch

- Gila woodpecker

- Pine Grosbeaks

- Mandarin duck

- Hooded merganser

- Bufflehead

- Downy Woodpeckers
- Hairy Woodpeckers
- Monk parakeet

Confusion Matrix of the model

[ Overall accuracy: 0.781 -- Total number of images: 494( 1 )

[ [Switch between Prediction and Truth values ]]

Prediction
‘ 2)

I F1 Score 0.821 0.774 0.776 0.649 0.776 0.748

0.819

0.814

0.857

0.738 ]

hooded_merganser | pine_grosbeak | monk_parakeet | mandarin_duck | american_goldfinch

hairy_wood, -o
hairy_woodpecker
hooded_merganser 0% e

0.00%

0%
0.00%

0%
0.00%

0% 0%
0.00% 0.00%

0%
0.00%

pine_grosbheak 0%
0.00%
(0] monk_parakeet 0% 0% 91.84% 0%
o 0.00% 0.00% 9.11% 0.00%
c
=
o q
3 mandarin_duck 0% 0%
c 0.00%
—+
>
american_goldfinch 0% 0%

bufflehead

gila_woodpecker

downy_woodpecker

lesser_goldfinch
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bufflehead

0%
0.00%

0%

gila_woodpecker

0%

0.00%
0%
0.00%

0%
0.00%

0%

downy_woodpecker

0%
0.00%

0%

lesser_goldfinch

0%

Samples of saliency maps and bounding boxes materials
provided by the developers

For every testing photo in the dataset of the target species, there was a folder
containing the following materials as supplement:

- the original image

- the saliency map

- an image with all the bounding boxes

- kimages with a single bounding box (k being the total number of possible bounding
boxes for this image sample) so that you can also see each bounding box one by one

- for these kimages, the name of the image correspondent to the label (annotation
made by the developers) of the bounding box.

dark_grey_branch  dark_grey.jpg

Jpg d.jpg ound.jpg

light_yellow_crow yellow_branch.jpg brown_foot.jopg light_grey_belly.jp
n.jpg g ipg

light_yellow_brea light_yellow_lore.j light_yellow.jpg
st.jpg Pg

orange_foot.jpg yellow_throat.jpg 1bc7b19b7b7b4a
dd882a...9961.jpg

grey_lower_beak.j grey_upper_beak. light_green_back
Pg irg

light_green.jpg lower_beak.jpg
ground.jpg ak.jpg

upper_beak.jpg
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green_backgroun grey_branch.jpg light_grey_backgr light_grey_crown.j

black_eye.jpg

orange_upper_be ppp_1bc7b19b7b7
b4add8...9961.jpg



Confidence value table of predictions for test photos
(the American and the Lesser Goldfinch)

image_narm category
leB3cadTal american
1ead7bbab: american
BI82d57(5e amarican
3o eddds american
1le0ctBed4i amarican

predicted
gamarican
gamarican
gamarican
gamarican

g {'amarican
g {'amarican
g {'amarican
g {'amarican

_gamerican_g {'american

canfidence

goldlinch': 0.9998030066490173, bufflehead': 1.13469502583943620-06, 'downy_woodpecker': 2.31981847085298¢-08, ‘gila_woodpecker': 1.2872140020547818e-08, 'hairy_woodpecker': 4.1975749265343865e-11, 'hooded _merganser”. 6.400919239081252e-10, lesser_goldlinch': 0.0001948017314473167, 'mandarin_duck': 4.2842648428109782-08, ‘'monk_parakeel" 4.215471527402315e-04, 'pine_grosbeak': 9.378467211718089e-07}
goldiinch': 0.9982343912124634, bufflshead': 4.199493730538961e-08, 'downy_woodpecker’: 4.242521754348582e-06, 'gila_woodpecker': 8.622811037639622e-06, ‘hairy_woodpecker’: 4.61311458366253650-07, hooded_merganser': 7.19186630245169e-08, Tlesser_goldfinch': 0.0007430259138345718, ‘mandarin_duck': 5.135770453325253a-07, ‘'monk_parakeet: 0.0010084944078638754, 'pine_grosbeak': 1.196488064181267e-08)
goldfineh': 0.6683021187782288, buffiehead”: 0.00026003626408055425, "downy_woodpackar': 0.03339593484997749, ‘gila_woodpecker': 0.0001966213167179376, hairy_woodpackar: 0.009219209663563927, hooded _merganser': 0.0007127708522602916, 'lesser_goldfinch': 0_2Z2569964826107025, 'mandarin_duck”: 1.4450646631303243e-05, ‘'monk_parakest': 0.06060418859124184, 'pina_grosheak': 0.0015948818771332502}
goldlinch': 0.8999842643737733, bufflehead': 1.5220477322041406e-08, 'downy_woodpecker': 1.9951302832055262e-08, 'gila_woodpecker'; 5.B669864522187250-09, 'hairy_woodpeacker': 4.786682552548882e-07, ‘hooded_merganser': 7.549863312306115e-08, lesser_goldlinch': 1.4978756553318817e-05, 'mandarin_duck”: 1.1008547762341754e-07, 'monk_parakeel': 1.4921666124934063e-09, pine_grosbeak'. 3.20313020552021 04e-08}
_goldfinch': 0.9971308926863806, bufflehead': 3.701864272898092e-07, "downy_woodpecker': 3.752562406589277e-05, 'gila_woodpecker': 0.00014773815928492695, hairy_woodpecker': 2.5881705369101837e-05, 'hooded_merganser’: 1.3262418008253007e-07, 'lesser_goldfinch': 0.002567385323345661, ‘mandarin_duck’: 2.2744217176295333e-08, ‘'monk_parakeet': 1.0516118831246151e-05, ‘pine_grosbeak’: 1.9553181118681096e-05}

3231091 lc4t american_g amarican_g {'american_goldiineh': 0.2995393753051758, bulflehead': 6.421269915723061 7e-08, 'downy_woodpeckar': 1.3007793313590818-05, 'gila_wosdpecker': 6.817474786657848-05, ‘hairy_woodpecker': 3.9063205887815054e-07, hooded _mearganser: 1.1701208002534713e-08, Yesser_geldiinch': 0.0003763240476346761, ‘'mandarin_duck” 7.337028335510111e-08, 'monk_parakesl: 2.6133500341529725e-08, pine_grosbeak': 3.98868423789450448-08})
c1B621eBI60 american_gamerican_g {'american_goldiinch': 0.3928633433408203, bufflehead': 0.03730786219239235, 'downy_woodpacker: 0.026634567874073982, 'gila_woodpecker': 0.002039835073053837, halry_woodpecker': 0.019356032833456993, 'hooded_merganser. 0.014741719700336061, lesser_goldlinch': 0.3168586792468902466, 'mandarin_duck'. 0.004580164175927639, 'monk_parakeet': 0.17313766479492188, 'pine_grosbeak': 0.005705383140593767}

3cBd0af4fh american_g american_g {'american_goldiinch': 0.9995797276496887, bufflehead': 3.7721579246863257e-06, 'downy_woodpecker': 1.07351534097688278-05, 'gila_woodpecker': 3.488347227247554e-07, ‘hairy_woodpecker”: 2.0149780084468633e-08, ‘hooded_merganser’: 1.6078070323833846e-06, 'lesser_goldfinch”: 0.00020027 763083821704, 'mandarin_duck”: £.387232937180879e-08, 'monk_parakeet': 3.90601962883002e-05, 'pine_grosbeak': 0.0001 560042001 07418}
aB017b6i6e american_g amarncan_g {'amearican_goldiinch': 0.7795418500800269, bufflehead': 5.109861376695335e-06, 'downy_woodpeckar': 0.004350183065980673, 'gila_woodpacker': 0.0006963625783 100724, 'hairy_woodpecker': 3. B5225848731352e-06, hooded_merganser’: 4 665769665734842e-06, 'lesser_goldiinch' 0.215315386652946847, 'mandarin_duck': 1.8408880464448885e-07, 'monk_parakeet" 1.9032297871035553e-07, ‘pine_grosbeak" B.2280290371272718-05}
BacaO2aditamerican_gamearican_g {'american_goldfinch': 0.9888085722923279, ‘buffishead': 1.1432608516770415e-05, 'downy_woodpecker': 0.000584073131204006, 'gila_woodpecker': 7.182943531033109e-07, ‘hairy_woodpecker': 0.00047140810056589544, hooded_merganser': 2.7147640139446594a-05, lesser_goldfinch’: 0.009842642582952976, mandarin_duck': 1.68553724506637086-05, 'maonk_parakesl': 0.00022149516735225916, 'pine_grosbeak': 1.567446452099834-05}
Hb350cS060 american_g amarican_g {'amarican_goldiinch': 0.9993901056288673, bufflehead": 1.8435081239331907e-08, 'downy_woodpecker': 2.497803741618009e-09, ‘gila_woodpecker': 1.2821287498354650-07, 'hairy_woodpecker': 2.7454131697806607e-10, ‘hooded_merganser': 8.336072359644731e-08, lesser_goldlinch': 3.3873548090823578e-06, 'mandarin_duck”: 1.10804707639747360-09, 'monk_parakeet" 6.432939244405134e-06, 'pine_grosbeak”: 1.12678288321586050-09}
375769d5d american_g american_g {'amarican_goldiineh': 0.5113171339035034, ‘bulfiehead’: 2. 5065002517976612-08, 'downy_woodpecker': 7.093709655237035e-07, 'gila_woodpecker’: 6.0370744847659810-08, ‘hairy_woodpecker’: 1.344061820418574e-05, hooded_merganser’: 0.0006922538741491735, lesser_goldfinch': 0.48797 133564949036, 'mandarin_duck': 4.807052391637653e-06, 'monk_parakeet: 2.0515132703735617e-08, pine_grosbeak': 2.1267514682676847e-07}
bEeE7Edbe: american_g american_g {'american_goldiinch': 0.9967522621154785, ‘bulflehead’: 7. 55068674251901%e-10, 'downy_woodpacker': 1.340020480711245%e-05, 'gila_woodpecker': 1.4290637562197617e-09, 'hairy_woodpecker': 7.737506166443748e-08, 'hooded_mergansar’: 1.4074318244183814e-07, Tesser_goldfinch': 0.003135714214295149, 'mandarin_duck”: 1.988466635793884e-07, 'monk_parakeal': 9.029121429193765e-05, 'pine_grosbeak': 3.049699159873853e-07}
BelcH 541 ct american_g american_g {'american_goldiinch': 0.9998082518577576, bufflehead': 6.017539533331728e-08, 'downy_woodpecker': 3.783274848956353e-08, 'gila_woodpecker': 1.6582473241766316e-11, hairy_woodpecker': 1.1782987086039753e-10, 'hooded _merganser’: 6.3802589878037e-09, 'lesser_goldiinch': 1.56841180652892217e-05, 'mandarin_duck". 7.144819136328806e-08, 'monk_parakeal': 0.00017479268717579544, pine_grosbeak': 1.1443795528875897e-06)
b2b7415721 american_g american_g {'american_goldiinch': 0.858100414276123, 'bulflehead": 0.000757 1730529889464, 'downy_woodpecker': 0.003592522867023945, 'gila_woodpecker’: 0.0026341932737T8273, hairy_woodpecker': 1.347913894278463e-08, hooded_merganser': 1.1118230288436583e-08, lesser_goldiinch': 0.12250819057226181, 'mandarin_duck”: 3.645043114713393e-05, 'monk_parakeel": 2.157701237592846e-05, pine_grosbeak". 0.006288107950240374}
B24BbTh46! armarican_gamearcan_g {'american_goldiineh': 0.9940420985221863, ‘buflshead': 3.0026758395251818e-05, 'downy_woodpecker': 9.198151329012965e-08, gila_woodpacker': 0.005615084432065487, ‘hairy_woodpacker': 0.00016433134105047733, hooded_merganser': 3. 047 768250636964 3e-05, lessar_goldfinch® 1.012B07956612968-06, 'mandarin_duck": 9. 209676221 644258e-08, 'monk_parakesl’: 3.139356863357534e-08, 'pine_grosbeak': 0.0001077368342787E8708)
33872ac4M american_gamearcan_g {'american_goldiinch': 0.7481 778860032163, bufflehead': 0.0011108363517472148, 'downy_woodpecker': 0.0026260255835350375, 'gila_woodpecker': 0.019609335581684113, 'hairy_woodpecker': 0.0383986687 150735855, 'hooded_merganser’: 0.004284273833036423, 'lesser_goldiinch'. 0.11116640263756317, 'mandarin_duck': 0.0006050368538126349, 'monk_parakeset': 0.051522813737392426, 'pine_grosbeak': 0.021B28062899708748}
SdcbTBbect american_g amarican_g {'amarican_goldiinch': 0.9999980463256836, bufflehead": 7.08758534528897 1e-07, ‘'downy_woodpecker': 2.8892025447038827e-10, ‘gila_woodpecker': 1.6297074800775135e-11, 'hairy_woodpecker': 1.3171873547435098e-07, hooded_merganser': 6.938494483826885e-12, 'lesser_goldlinch' 6.506945737783099e-08, 'mandarin_duck: 1.5087550987 1642540-09, ‘'monk_parakeet': 2.00473873307840160-15, jpine_grosbeak': 1.7240310512534052e-08}
B363BLTIT amarican_g amercan_g {'american_goldiineh': 0.99994957447052, 'bulllahead" 1.23079075819987346-06, 'downy_woodpecker': 57553052101 BE634e-08, 'gila_woodpeckar: 3.1464230526578874a-11, ‘hairy_woodpecker: 1.0782797517004878e-08, 'hooded_margansar’: 2. 67452 13583360554a-08, lasser_goldlinch': 3.5596778616302166e-05, 'mandarin_duck': 4. 282611 B826056382e-08, 'monk_parakee!: 1. 5987087635249138a-08, pine_grosbeak': B 836227607 389446-07}
Ta23baield amercan_gamercan_g {'american_goldiineh': 0.9767122864723206, 'buflehead': 0.002433673944324255, 'downy_woodpecker': 0.0003724236448761076, 'gila_woodpecker': 0.0016835733549669385, hairy_woodpecker': 0.0008223623735830188, ‘hooded _merganser': 0.0004732289526145905, lesser_goldfinch': 0.007 3864185251 29557, 'mandarin_duck': 5.536668686545454e-05, 'monk_parakeal’: 0.009525620378553867, 'pine_grosbeak': 0.0005350550636649132)
1d396c5830 american_g amercan_g {'american_goldiinch': 0.2993622108552124, bufflehead': 3.821698513206684e-11, 'downy_woodpecker': 3.35435384544213e-11, ‘gila_woodpecker': 8.878722591530106e-11, hairy_woodpecker': 5. 769808519850383e-10, hooded_merganser’. 5.2624411435116874e-08, 'lesser_galdiinch': 3.734903657459654-05, 'mandarin_duck': 3.4547632310477684e-08, 'monk_parakeel': 4.3791924847411687e-11, pine_grosbeak’. 3.20B8TE3646243024e-07}
579bcedbel american_g amercan_g {'american_goldiineh': 0.9337118291854858, bulflehead": 0.00010834744171006605, ‘downy_woodpecker': 0.0005678104353137314, 'gila_woodpecker”: 5.51713%015864814e-06, 'hairy_woodpacker': 0.0001284352211170572, hooded_merganser': 1.6947751646512188e-06, 'lesser_goldfinch® 0.0037128028310273274, 'mandarin_duck": 7.59529621063848e-068, 'mank_parakeel': 1.1839067610708298e-08, 'pine_grosbeak': 0.0017549584154039621}
3cB40308adamerican_gamearcan_g {'amarican_goldiineh': 0.9845223617553711, bulflehead": 1.11548622783175238-07, "downy_woodpeckar' 5 50076833B6065766-07, \gila_woodpecker': 5.481431739125858e-06, hairy_woodpeacker': 2 BB7TBERBI77379352e-05, 'hooded_mergansar’: 1.1035299394279718e-05, Tesser_goldfinch”: 0.035412728786468506, 'mandarin_duck: 5.00761%9187287784a-08, ‘monk_parakeel”: 4.7773021024529244e-08, 'pine_grosbeak’: 1.9000975353531458-05}
C4chaledd american_gamerican_g {'american_goldfinch': 0.6098848581314087, ‘buffiehead': 0.008913482539355755, 'downy_woodpecker': 0.0036660556215792894, \gila_woodpecker': 0.00010019146429840475, 'hairy_woodpecker': 0.00011853293142141774, 'hooded_merganser': 4.4628823161474430-086, lesser_goldfinch': 0.37717506289482117, 'mandarin_duck': 6.1601936067745555¢-06, 'monk_parakeet': 4.910990537609805e-05, 'pine_grosheak': 8.100538980215788e-05}
915d75d194d american_gamerican_g {'amarican_goldiinch': 0.9963164329528809, 'bufflehead': 3.02112175631918584e-08, 'downy_woodpecker”: 0.00010292945808032528, 'gila_woodpecker': 4.782513585155357e-08, 'hairy_woodpecker': 1.9967318110047927e-07, 'hooded_mergansaer’: 1.9788544136645214e-08, Tesser_goldiinch': 0.0008213776163756847, ‘mandarin_duck': 3.0025768182885263e-07, 'monk_parakeel: 0.0027 1682081 98862314, 'pine_grosbeak: 3.878444113070145e-05}
1be7h19b7 american_g amarican_g {'american_goldiineh': 0.5390270352363586, bulflehead': 3.032451368465466e-05, downy_woodpecker': 8.002944068457583e-05, 'gila_woodpackar': 8,.30923963803798e-05, 'hairy_weoodpecker': 2.616629703132602e-08, 'hooded_merganser”: 4.841564532328479e-08, Ylesser_goldfinch': 0.28464582562446524, ‘mandarin_duck': 1.6097008028737037e-06, 'monk_parakesl': 0.17613568902015686, pine_grosbeak': 8.2182585725211548-06}

aeflc4Bbal american
0d300dE1 di american
1910b0482¢ amarican
BaBBE 1026 amarican
68c9128984 amarican
el5aef58allamerican
aB5615156! amearican
dedib1901C american
1420098831 american
435067471 amarican
1681ed5e9  amarican
dbai12ed1]amarican
01d284227 | american
BBOG7dIBT american
48581 5eall amercan

gamerican_g|{'amaerican
gamerican_g|{'amaerican
gamarican_g {'amarican
gamarican_g {'amarican
gamarican_g {'amarican
gamerican_g {'amarican
gamerican_g {'amaerican
gamerican_g|{'amaerican
gamarican_g {'amarican
gamarican_g {'amarican
gamerican_g {'amarican
gamarican_g {'amarican
gamarican_g {'amarican
gamerican_g {'amaerican
gamerican_g|{'amaerican

goldiinch': 0.8928125733037595, 'bulflehead': 0.0007180690881796181, ‘downy_woodpecker': 0.0011423338437452812, ‘gila_woodpecker': 5.829350993735716e-05, 'hairy_woodpecker': 0.0003483625768149512, hooded_merganser': 4.9885193220680896e-07, lesser_goldfinch': 0.00403261 2778246403, 'mandarin_duck': 0.0008283831994048251, ‘monk_parakeel': 5.649838831276463e-05, 'pine_grosheak': 2.4665528144396376a-06}
goldiinch': 0.9888085253666443, ‘bulllehead”: 1.71855191410841 2007, 'downy_woodpecker': 0.0015444683376699686, 'gila_woodpecker'. 5.0358728%13124656-05, ‘hairy_woodpecker': 3. 45575790561 27e-05, 'hooded_merganser’: B.45842441 776767 4e-06, 'lessar_goldfinch’: 0.004777882713824511, ‘'mandarin_duck': 0.0004397 263692226261, 'monk_parakeet': 1.035682757333233%e-07, 'pine_grosbeak'. 0.0043347 13332355022}
goldfineh': 0.999289870262146, 'bufflehead”: 1.6366784229976394e-12, 'downy_woodpacker: B.761122938238941a-10, 'gila_woodpackar: 5.1503150702569834-12, ‘hairy_woodpacker 1.4407215004341722e-11, hooded_merganser': 1.5529387498158798e-10, lesser_goldfinch’: 0.00070775701 897218682, 'mandarin_duck' 1.3943385335224434e-10, 'monk_parakest: 2 423807 700324687606, 'pina_grosbeak': 5 8657845247 722668-10}
goldfineh': 0.9960506558418274, buffishead': 2.21874685735201648-07, 'downy_woodpecker 3.505066015208058e-09, gila_woodpacker': 3.895368930924908e-06, 'hairy_woodpecker': 4.987679494661279e-05, hooded_mearganser': 6.7964725758429278-07, lesser_goldfinch': 0.0038777668960392475, ‘mandarin_duck’: 1.1944168363697827e-05, mank_parakeet” 1.1658511311807205e-06, 'pina_grosbeak': 3.8391262933146218-06}
goldlinch': 0.9986428618431091, bufflehead': 1.017026079352845e-06, ‘downy_woodpacker': 2. 3852603590057687e-06, gila_woodpacker'. 6.033365896270065e-08, 'hairy_woodpecker': 4.270475812973018e-07, ‘hocded_merganser': 1.821855687505046e-07, 'lesser_goldfinch': 0.0009533048016540706, 'mandarin_duck': 2.3816586480T6268e-09, 'monk_parakeal’: 1.23344852080921293e-06, 'pine_grosbeak': 0.0003926090430468321}
goldiinch': 0.97880825217628479, bulflehead": 5.660577357957663e-07, ‘downy_woodpecker': 0.005640758201478912, 'gila_woodpecker': 0.0005160504952073097, ‘hairy_woodpecker': 1.1659126357698273e-05, ‘hooded_merganser': 1.5317585170827234e-05, 'lesser_galdfinch': 0.00387686567 1575069, ‘mandarin_duck”: 3.52198844666418150-06, 'monk_parakeet': 9.7548268968238430-05, ‘pine_grosbeak": 0.01074515376240015}
goldfineh': 0.9185003042221063, bufflehead': 6.595213108084863e-06, ‘downy_woodpecker': 3.35101576638408e-05, 'gila_woodpecker': 1.6101243090815842e-05, hairy_woodpecker': 0.0002845092094503343, hooded_merganser': 7.231610652524978e-07, lesser_goldiinch': 0.001955575542524457, ‘mandarin_duck’: 6.87240572005976e-06, 'monk_parakest': 0.0791492685675621, ‘pine_grosbeak’: 4.6584096708102156-05}
goldiinch': 0.8380356431007385, 'bulllehead": 0.00473302229359746, 'downy_woodpecker: 0.0017186387453770041, 'gila_woodpecker': 0.003440498374402523, 'hairy_woodpecker': 0.0001207296154461801, hooded _merganser': 0.0008465861367061734, lesser_goldlinch': 0.07371046334108726, 'mandarin_duck’. 8.14968443592079e-05, 'monk_parakeel': 0.05977797E8B07EE7TE, \pine_grosbeak’: 0.0173749197 2744465}

goldiinch': 0.9993996423721313, bufflshead': 1.17373777364093718-08, 'downy_woodpecker 1.3275556209880738e-04, 'gila_woodpecker': 8.572081846430768a-13, ‘hairy_woodpecker': 4.533432024719403a-11, 'hooded_merganser™: 1.1212482331480747e-11, lesser_goldfinch': 3.46776801052328668-07, 'mandarin_duck': 7.898177012584384e-13, 'monk_parakesl': 1.268315198514060750-08, 'pina_grosbeak': 2.633429307352184e-10}
goldfineh': 0.9983553290367126, buffishead': 0.0001688637275947258, ‘downy_woodpeacker': 0.00018880952848121524, 'gila_woodpecker': 0.0004 762477 765325457, 'hairy_woodpecker” 0.0007270004716701806, 'hooded_mergansar': 2.874034805699921a-07, lesser_goldfinch®: 6.878837013369006e-05, ‘mandarin_duck’: 7.292032933037262e-07, ‘monk_parakeat': 2.01100573033663960-06, 'pina_grosheak’: 1.18288762678275828-05}
goldfineh': 0.8492465019226074, bufflshead': 1.74808533870418618-07, 'downy_woodpecker 0.0002912809432018548, 'gila_woodpecker': 1.9272449947038695e-07, ‘hairy_woodpecker': 1.834549766499549e-05, hooded_merganser: 0.0001958337234100327, lesser_goldfinch’: 0.15024182200431824, ‘mandarin_duck 3.3574765438370644e-06, 'monk_parakeat': 1.934866531883017e-06, 'pine_grosbeak" 5.748162834606774a-07}
goldiinch': 0.8967684282531738, 'bulllehead": 2.1315635478913464e-08, 'downy_woodpecker': 1.534231630628824e-10, ‘gila_woodpecker": 1.9552298908820376e-05, ‘hairy_woodpecker': 2.0818330579480366e-07, ‘hooded_merganser': 3.059424380502662e-10, 'lesser_goldlinch’: 0.00265344581566751, ‘'mandarin_duck’: 6. 748527292543827e-10, ‘monk_parakeet': 0.0005573186208494008, ‘pine_grosbeak': 2.8407700636279287e-08}
goldfinch': 0.999795138835807, 'bufflehead": 3.010804221048602a-06, 'downy_woodpecker': 8. 259626871343073e-10, 'gila_woodpecker': 1.6782155665140408e-09, 'hairy_woodpecker': 5.7047626171581315e-12, hooded_merganser': 9.476358586724132e-10, 'lesser_goldfinch': 0.00020177221449557692, 'mandarin_duck': 8.58277A320082050-08, ‘monk_parakeet': 3.3973535096266550-08, pine_grosbeak”: 2.5937008985010834e-08})
goldfinch': 0.9813945293426514, bufflehead': 3.583299346132662e-08, 'downy_woodpecker': 3.188619643879065e-07, 'gila_woodpecker': 3.670227499696921e-08, hairy_woodpecker': 2.559963796500142e-09, ‘hooded_merganser’: 3.16806247301979536-09, lesser_goldfinch': 0.01860426366329193, ‘'mandarin_duck': 4.829613153845003e-09, monk_parakeet': 6.25938469056563%9a-07, 'pine_grosbeak: 1.424667317451167e-07}
goldlinch': 0.9704318834709167, ‘bufflehead': 0.0005837221978163587, 'downy_woodpecker': 0.0035017270129173994, 'gila_woodpacker': 0.0002605360350571573, 'hairy_woodpecker': 0.0018432039698585868, hooded_merganser': 5.8030971558764580-05, 'lesser_goldlinch': 0.02178146503865719, 'mandarin_duck’: 3.15251304527913272-08, 'monk_parakeet": 0.0011478355154385103, 'pine_grosbeak': 0.0002884 0809362770617}

1Bed00BIBS american_g pine_grosbs {'american_goldiinch': 0.029314370825886726, ‘buffishead": 1.7062759915258236-07, 'downy_woodpecker': 3.0453622760833240-06, 'gila_woodpecker': 8.725003813274577e-09, ‘hairy_woodpecker: 0.000103985 11949460953, 'hooded_merganser': B.770313684181019e-07, lesser_goldfinch': 9.428152123630047e-05, ‘'mandarin_duck': 0.04744088335504532, 'monk_parakeet: 5.2199478517422904e-08, pine_grosbeak': 0.923036277234 1583}

ofidalcbdi american
B7dcciBacd american
57280bckd amarican
Tlacdib&id1 american
19bdci5004 amearican
aeBeal3bBc american
9139dced50 american

gamarican_g {'amarican
gamerican_g {'amarican
gamearican_g {'amarican
gamarican_g {'amarican
gamerican_g {'amaerican
gamerican_g|{'amaerican
gamarican_g {'amarican

goldfineh': 0.9848832044570923, bufflshead': 5.515908469533315e-06, 'downy_woodpacker': 0.0012155696749687135, 'gila_woodpacker': 0.00016189714363829744, ‘hairy_woodpecker': 4.201723825581424e-05, hooded_merganser': 3.23971165320836e-05, lessar_goldfinch™ 0.012030153535306454, 'mandarin_duck': 0.00132529786 78792715, 'monk_parakest' 1.8735896446742117e-05, 'pine_grosbeak’: 0.000224431 77294317405}
goldlineh': 0.9990302324255044, bufflehead': 2.10399448974385450-08, 'downy_woodpecker: 9.9173857934795e-08, 'gila_woodpecker': 1.8665201423573308e-05, hairy_woodpecker': 3.44333869861657 15e-07, ‘hooded_merganser': 1.4317657608748414e-05, lesser_goldfinch': 0.00092835526447 74318, 'mandarin_duck': 1.2424815212250198e-06, 'monk_parakeel': 8.535879487661086e-07, pine_grosbeak: 5.3143339755479250-06)
goldlineh': 0.976958682073822, 'butflehead": 1.303565750276902Te-05, 'downy_woodpecker': 0.0076242657378315926, 'gila_woodpecker': 0.0003520584 723446518, ‘hairy_woodpecker': 0.0019320559222251177, hooded_merganser': 0.000385381 74758828176, 'lesser_goldfinch': 0.012131135910748435, ‘mandarin_duck’: 5.3292305882682634e-06, 'monk_parakeet: 0.0005643274635076523, 'pina_grosbeak': 2 3570852 135890163e-05)
goldfinch': 0.990250289440155, 'bufflehead": 2.9401837309706025e-05, 'downy_woodpecker’: 0.00039643453783355653, 'gila_woodpecker': 0.001 2222296791151166, 'hairy_woodpecker”: 0.0004780645097 1215963, 'hooded_merganser’: 0.0001596118090674281, lesser_goldiinch': 0.00397792411968112, ‘'mandarin_duck': 2. 643680772962388e-08, 'monk_parakeet” 0.00018000145792029798, ‘pine_grosbeak': 0.00330544 7520688176}
goldfineh': 0.9264947175979614, bufflehead': 0.0005280450062602758, ‘downy_woodpecker': 0.0001788738630540716, 'gila_woodpecker': 3. 79828702534 72356e-06, 'hairy_woodpecker': 2.072342249448411e-05, hooded merganser': 0.0005458001978695393, ‘lesser_goldfinch’: 0.07138277458190818, ‘'mandarin_duck’: 5.6065223361656535e-06, 'monk_parakeel”: 0.0006176233231625977, 'pine_grosbeak': 0.00021103245671838522)
goldlineh': 0.9714066386222839, bulflehead': 0.00036566273774951696, 'downy_woodpecker': 0.003914680797606707, 'gila_woodpecker': 0.006102641113102438, 'hairy_woodpecker': 2.9767249988258134-06, ‘hooded_merganser': 1.604464841 875597 e-06, 'lesser_goldfinch': 0.018203359097242355, 'mandarin_duck’: 7.0147438146235978e-07, 'monk_parakeet': 1. 2359072343315347e-07, 'pine_grosbeak': 1.64561 7999201931 5e-08}
goldiinch': 0.991 7761087417603, bufflshead': 0.0004224589793011546, 'downy_woodpacker': 0.000320352002745484 25, 'gila_woodpeckear': 3.070962551049888e-05, 'hairy_woodpeckar' 3.8843543734401464e-05, hooded_merganser': 0.0001746417401531316, Yesser_goldiinch': 0.004470628220587969, 'mandarin_duck’: 3.8029880670364946e-05, 'monk_parakeet": 1.6276993846986443e-05, pine_grosbeak”: 0.0026519480161368847}

le49d96el lessar_gold lasser_gald {'american_goldiineh': 0.0003743103455384314, bufllishead": 1.39602363002921956-09, 'downy_woodpecker': 2. 70347623800593494e-07, 'gila_woodpecksr 2.62917798643513838-02, hairy_woodpecker': 1.115649017613407a-09, hooded_merganser': 1.41835964134164326-06, 'lesser_goldiinch® 0.9236234178543091, 'mandarin_duck': 2 6887639684169962e-11, 'monk_parakesl': 2.2302108604321802e-08, 'pine_grosbeak': 1.984317243852729s-08}
6348d113¢3 lesser_gold lesser_gold {'american_goldiinch': 0.03407138703631401, 'bufflehead": 0.000171166553627 69361 , 'downy_woodpecker': 0.00410081258906292, 'gila_woodpecker': 0.0066288757ATE3993T, hairy_woodpecker': 0. 19540858268737793, 'hooded_merganser': 0.0002489503822283407, Yesser_goldfinch': 0.7499939203262329, '‘mandarin_duck’: 0.0007466881070286036, 'mank_parakeat': 0.00108849392841 258645, 'pine_grosbeak”: 0.0075309309880161285)
edieBBbEd4 lesser_gold lesser_gold {'amarican_goldiineh': 0.0011714877445080876, ‘buffiehead’: 1.1307284095765278e-06, 'downy_woodpecker': 2.7878867214781167e-08, ‘gila_woodpecker': 1.3208658611318924e-09, 'hairy_woodpecker': 9.272634997614659e-07, 'hooded_merganser’: 7.145891345317068e-08, lesser_goldfinch’: 0.9985613226890564, 'mandarin_duck’: 7.873891760823426a-09, ‘'monk_parakeet': 0.000258137326454 74374, 'pine_grosbeak': 7.008082325122561e-06}
0450365d7 lesser_gold lesser_gold {'american_goldiineh': 0.39118435978882465, ‘bulflehead': 0.00013037308235652745, 'downy_woodpecker': 7.874130487200324e-05, 'gila_woodpecker': 0.00014287649537436664, 'hairy_woodpecker': 3. 207087047485402e-08, 'hooded_mergansar’: 0.0003218513723600658, 'lesser_galdiinch': 0.6080312132835388, 'mandarin_duck'. 1.1936929695366416a-05, 'monk_parakesl': 1.767828689480666e-05, 'pine_grosbeak': 7.8077B7315226072e-05}
d7i4e032al lesser_gold lesser_gold {'american_goldiinch': 0.009463252073725266, 'bulflehead". 0.00141403218731 28414, 'downy_woodpecker': 0.44531112809317017, 'gila_woodpecker': 0.00608:3405576646328, 'hairy_woodpecker'. 0.0277941282838583, 'hooded_merganser’. 3. 987346281064874e-05, 'lesser_galdlinch”: 0.50339575099345068, 'mandarin_duck': 9.934133515798749e-08, 'monk_parakeal': 3.32027702825143%e-05, 'pine_grosbeak': 0.005897315684705%73}

2025a3cbbd lesser_gold american_g {'american_goldiinch': 0.475678414106369, 'bufflehead": 0.01 2424483895301 818, 'downy_woodpecker”: 0.008422576054830687, 'gila_woodpecker': 0.00773613021341 2046, hairy_woodpecker': 0.00834457 1106135845, 'hooded_merganser': 0.005308481633415026, Yesser_goldfinch': 0.4548736810684204, 'mandarin_duck": 0.0001457386218156293, 'monk_parakesat': 0.02239740639925003, ‘pine_grosbeak': 0.0036074 27002862096}
b2eaTrellesser_gold lesser_gold {'american_goldiinch': 0.0001167 380205826576, bufflehead”: 0.0006681502563878894, 'downy_woodpacker': 2.6624860538504436e-07, 'gila_woodpecker: 6.938297156011686e-05, 'hairy_woodpacker 0.0015181301860138774, 'hooded _mergansar’: 1.0106731451742235e-08, lasser_goldlinch': 0.96793682254791 26, 'mandarin_duck” 3.46152440044388%-08, 'monk_parakeat': 0.029656436294317245, 'pine_grosbeak': 2.66860115516465168-06}
62d72ad31! lasser_gold lessar_gold {'american_goldfinch': 0.25667402148246765, 'bulflahead': 0.0372559130191803, 'downy_waodpacker': 0.02550949715077877, 'gila_woodpecker': 0.0016229667235165834, 'hairy_woodpecker': 0.018175814300775528, 'hooded_merganser’: 0.03436894342303276, Yesser_goldfinch': 0.5443634886877441, ‘mandarin_duck’: 0.001847662148065865, 'monk_parakest: 0.07566970586776733, ‘pine_grosbeak': 0.004511301177465316}

4615201172 lesser_gold lesser_gold {'amearican_goldiinch': 0.08982377498341965, 'bulllehead’. 2. 3698377844993956e-05, 'dowrny_woodpecker': 0.00010488513078937307, 'gila_woodpacker': 2.6136897142805904e-05, 'hairy_woodpecker': 3.638208811817685e-05, 'hocded_merganser': (LOD0S028203251513833, lesser_goldfinch’: 0.909028847353363, 'mandarin_duck': 1.637157964751168a-07, ‘'monk_parakeet’: 0.0003692386089582414, 'pine_grosbeak”: B.3263148553669452-05})
0285fb1ed4 lesser_gold lesser_gold {'amarican_goldfineh': 0.14071141183376312, ‘bulflehead': 1.8588678374342749e-09, 'downy_woodpecker': 1.6842348349310754e-10, 'gila_woodpecker': 2.20017381611420052-09, 'hairy_woodpeckar’: 0.0001626179728191346, 'hooded_merganser’: 3.2340948474019e-07, lesser_goldiinch': 0.8531254949569702, 'mandarin_duck”: 1.3001033494219882e-07, 'monk_parakeal’: 2.114817616036216e-11, 'pine_grosbeak': 1.66965075099057e-09)
7305062 lesser_gold lesser_gold {'american_goldiinch': 0.0072673410177230835, bufflehead': 1.9356373741175048e-05, 'downy_woodpecker': 2.1483619150330924e-07, 'gila_woodpecker'. 5.0679080487725514e-08, ‘hairy_woodpecker': 4.658679486624351e-08, 'hooded_merganser': 5.9197525843046606e-05, 'lesser_goldiinch’: 0.992045521736145, ‘mandarin_duck': 7.660732137537707e-08, 'monk_parakee!’: 0.0005245288576185703, 'pine_grosbeak'. 1.3707163816434331e-05}
32741aebé lesser_gold lesser_gold {'american_goldiinch': 0.3072405128855841, bufflehead': 0.02234712988138199, 'downy_woodpacker”: 0.00255202853460659227, 'gila_woodpecker: 0.0031838391441851854, 'hairy_woodpeacker': 0.00226759840734303, 'hooded_merganser': 0.004220562729239464, 'lesser_goldiinch': 0.6127008139621772, 'mandarin_duck’. 1.8402939869905822e-05, 'monk_parakeel': 0.02389658340811 7294, 'pine_grosbeak': 0.0141714606434 10683}
accBBZa4 77 lesser_gold lesser_gold {'american_goldiinch': 0.03166729356865311, ‘bufflehead': 1.0133781807083637e-05, 'downy_woodpecker': 4 0084B00275508314e-05, 'gila_woodpecker’: 0.02507736161351204, hairy_woodpecker': 0.0008218963048420846, hooded_merganser’: 9.872804866972729e-07, Tesser_goldiinch': 0.9330040040016174, ‘mandarin_duck': 5.733315391305102e-08, ‘'monk_parakeet”: 0.002288803511810541, ‘pine_grosbeak": 0.001083370111003518}
b215e00451 lesser_gold lesser_gold {american_goldiinch': 0.0097112301 73707008, 'buffiehead’: 3. 4876558174801175a-07, 'downy_woodpeckar': 2. 3727855591459956a-07, 'gila_woodpecker: 1.3568873921876942e-06, 'hairy_woodpecker': 0.000248916243435815, 'hooded_merganser': 2.238430596435137e-07, Tessaer_goldiinch': 0.9900034070014954, 'mandarin_duck': 8.391750405678522a-09, ‘'monk_parakeest" 1.1682607691909652a-05, 'pine_grosbeak™: 2.26043430302524948-05}
61alb216adl lesser_gold lesser_gold {'american_goldfinch': 0.0005491172136343541, bulflshead”: 3.870118892024266a-09, 'downy_woodpecker': 2.0232098449923797a-06, 'gila_woodpecker: 1.8391199319012232-06, 'hairy_woodpacker 1.030413372404837e-07, 'hooded_merganser’: 1.527357440522792e-08, Tesser_goldfinch': 0.9994462132453918, 'mandarin_duck': 3.0342995671617246e-08, 'monk_parakeel: 3.655317382111889e-09, 'pine_grosheak': 6.200691018420912e-07}
aTeeBTTd lessar_gold lesser_gold {'amearican_goldiinch': 0.00841960683465004, 'bulllahead". 2.401 (46003797091 5e-06, ‘dowrny_woodpecker': 0.0010176446521654725, 'gila_woodpecker': 5.108403638587333a-05, 'hairy_woodpecker': 7.302782614715397e-05, 'hooded_merganser’: 1.537684328377353a-05, Tesser_goldfinch': 0.2904202818870544, 'mandarin_duck”: 1.257221853210318e-07, 'monk_parakeet': 2.17704439364752032-07, 'pine_grosbeak’. 3.90100350653504 7a-07}
2de7Ele720 lesser_gold lesser_gold {'american_goldiinch': 0.026053229346871376, 'bulflehead”: 0.004988768137991428, 'downy_woodpacker': 0.0002032843387792632, 'gila_woodpecker': 0.006371758343892336, 'hairy_woodpecker': 0.00047322435420337838, 'hooded_mergansar': 0.006878009937308254, lessar_goldiinch': 0.9458982944488525, ‘'mandarin_duck": 3.249070141464472e-05, 'monk_parakeet': 0.0072707636528184795, 'pine_grosbeak™: 0.0018301 765667274504}
Iba3cEa7ed lesser_gold|lesser_gold {'american_goldiinch': 0.06654687225818634, 'bulllehead’. 2.059935923170997e-06, 'downy_woodpecker': 1.2023293720631045e-06, 'gila_woodpecker: 5.5701523393736352-09, hairy_woodpecker': 5 405886405185356a-09, ‘hooded_merganser’. 1.7021355915858294e-08, 'lesser_goldfinch': 0.9334481358528137, 'mandarin_duck’. 2.073557859246961e-08, 'monk_parakesl’: 1.690752426952713e-08, pine_grosbeak’: 3.92234994484042e-10}
3670ddI552 lesser_gold american_g {'american_goldiinch': 0.8241626620292664, ‘bufflehead': 0.00432734377682209, 'downy_woodpecker': 0.002130138525264859, 'gila_woodpecker': 0.001071239821612835, 'hairy_woodpecker': 0.002623331733047362, 'hooded_merganser’: 0.00011299214384052902, 'lesser_goldfinch': 0.0573529489338398, 'mandarin_duck': 2.19225208503637235e-06, 'monk_parakeet': 0.10340810567 140579, 'pine_grosbeak': 0.004808921366330008}
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goldfineh': 0.17412705719470978, 'bulllehead": 0.0017530372133478522, 'downy_woodpecker’: 0.001260914430558207, 'gila_woodpecker': 0.0037852891255170107, 'hairy_woodpecker': 0.013265217654407024, ‘hooded_merganser’: 0.012606914155185223, 'lesser_goldfinch’: 0.7531339744949341, 'mandarin_duck’: 6.915750418556854e-05, 'monk_parakest: 0.03517702594393452, 'pine_grosbeak™ 0.004761460237 2050285}

goldfineh': 0.3950268626213074, buffishead': 0.00025131266819394529, 'downy_woodpecker': 0.032656282186560818, 'gila_woodpecker: 0.00011329197877785191, ‘hairy_woodpackar: 0.021013321354985237, hooded _merganser’: 0.0007697605178691447, 'lesser_goldfinch': 0.43563222885131836, 'mandarin_duck”: 0.00012567505473271012, 'monk_parakeat': 0.11083301156759262, 'pine_grosbeak": 0.00357824 77352768183}
goldlinch': 0.07808101922273636, 'bulllehead": 0.005041772493680518, 'downy_woodpacker': 2.7516238333191723e-05, 'gila_wocedpecker': 0.00034263310953974724, 'hairy_woodpecker': 0.00048420843086205423, 'hooded_mergansar': 0.00015160164912231266, lesser_goldfinch'; 0.9140849249267578, 'mandarin_duck’: 2,8332475320333575e-08, 'monk_parakeel". 4.43725693912711e-05, ‘pine_grosbeak': 0.00173182890284 8065}
goldlineh': 0.011585059186220169, 'bulllehead". 3.696601683142353e-09, 'downy_wocdpecker': 0.0001772433863998443, ‘gila_wocdpecker': 8.472470204244019e-07, 'hairy_woodpecker': 0.0001402673772581905, ‘heoded_marganser'. 1.1937101589865051e-05, lesser_goldlinch': 0.98B0678653717041, 'mandarin_duck'. 2. 606391014128075e-08, 'monk_parakeel’: 7.422237809845641e-07, ‘pine_grosbeak': 6.241875825105328e-06}
goldfinch': 0.07771868258714676, 'bufllehead": 0.014647281728684802, 'downy_woodpecker': 0.054259151220321655, 'gila_woodpecker': 0.06433093547821045, 'hairy_woodpecker': 0.00526843685656786, 'hooded_merganser”: 0.0013303626328706741, 'lesser_goldiinch': 0.7794849276542664, 'mandarin_duck”: 0.0019055056618526578, 'monk_parakeet': 0.000958810152951628, 'pine_grosbeak”: 9.5906070782803e-05}

goldfineh': 0.0024035752285271883, bulfiehead': 7.98248436240101e-07, ‘downy_woodpecker': 0.00021513343381229788, 'gila_woodpecker': 3.6047262597094236-07, 'hairy_woodpecker': 0.0001 2692715972661972, hooded_merganser': 4.618670209310349e-05, 'lesser_goldiinch': 0.997021 2578773499, ‘mandarin_duck': 4. 3666108950901616e-08, 'monk_parakest': 0.00014023719995748252, pine_grosbeak': 4.535811967798509e-05}
goldiinch': 0.02189563401043415, 'bulllehead". 0.0007154340855777264, 'downy_woodpecker': 0.000852377784T17828, 'gila_woodpecker': 0.0002289630455654636, 'hairy_woodpecker': 0.002626764355227351, hooded_merganser': 2.043624226644 1695e-05, 'lesser_goldlinch': 0.855727B51 3908386, 'mandarin_duck': 2.0023692000955343e-05, ‘monk_parakeet': 5.3083026614331175e-06, 'pine_grosbeak': 0.11810719221830368)
goldiineh': 0.00017762255447451025, 'bufilehead: 3.7418405440803326e-07, 'downy_woodpecker': 0.00027820569812320173, 'gila_woodpecker”: 3.005010853485146e-07, ‘hairy_woodpecker': 5.8831221394938350-05, ‘hooded_merganser': 1.6153572169271996e-07, lesser_goldfinch”: 0.9394805455207825, 'mandarin_duck: 2. 700942247635396e-10, 'monk_parakeal': 3.8589469113503584-06, ‘pine_grosbeak': 1.8607687835014985e-08}
goldfineh': 0.0010716228280216455, bulfiahead': 1.3609984250706475e-09, 'downy_woodpecker': 6.63387833554907050-09, 'gila_woodpecker': 1.9831136732761934e-09, hairy_woodpacker 8.361097769693515e-08, ‘hooded_marganser': 7.273414509567644e-11, lasser_goldfinch': 0.9980729818344116, 'mandarin_duck’: 3.48441830944068440-09, monk_parakeet": 0.0008530463674105704, 'pine_grosbeak': 2.336294 75587804348-06}
goldiinch': 0.01062818641083479, 'bulllehead". 4.166B52704656776e-06, 'downy_woodpecker': 1.2827472417598074e-08, 'gila_woodpecker': 1.75581433836668020-08, hairy_woodpecker': 0.00028421322349458933, 'hooded_merganser': 2.842984292428241e-09, 'lesser_goldlinch’, 0.9884024262428284, 'mandarin_duck’: 1.3156750688914087e-10, 'monk_parakeet': 0.0004231833736412227, ‘pine_grosbeak': 0.0002577240229584 2767}
goldfinch': 0.05463556945323944, 'bufflehead": 1.330119836495669e-08, 'downy_woodpecker': 3.024874217771867e-07, ‘glla_woodpecker': 1.079884859231947e-08, hairy_woodpecker': 1.49286288433359e-05, hooded_merganser': B.065069323492935e-07, 'lesser_galdiinch': 0.9452387094497681, ‘mandarin_duck': 1.532484464662193e-09, 'monk_parakeel’: 0.00010588846635073423, 'pine_grosbeak’: 3.7015138332208153e-06}

ID61dedTes lesser_gold american_g {'american_goldiineh': 0.8412225246429443, ‘bufllehead': 0.0021861391142010689, 'downy_woodpecker: 0.005715113133192062, ‘gila_woodpecker': 0.0002508489415048553, hairy_woodpecker': 0.00108306808397 17388, hooded_merganser': 0.006517155095%34868, Tesser_goldfinch”: 0.12657101452350616, 'mandarin_duck’: 0.00028253410710021853, 'monk_parakeet': 0.00956584 7925841808, ‘pine_grosbeak’: 0.006605851463973522)

dBBac1373 lesser_gold american_g {'american_goldiinch': 0.7037954330444336, bufflehead': 0.0013494802675961 733, 'downy_woodpecker': 0.002442833501 B455382, 'gila_woodpecker': 0.00023484 75973121822, 'hairy_woodpecker': 0.006930042983552021, ‘hooded_merganser': 0.000385381558991 3726, lesser_goldfinch': 0.27A86104583740234, ‘mandarin_duck': 3.575420851120725e-05, 'monk_parakeet': 0.004123483883780479, 'pine_grosbeak". 0.0006350849871523678}
alb2d78cct lesser_gold|lesser_gold {'amarican
di2ag945413| lesser_gold|lesser_gald {‘american

7169149017 lasser
d16303dE e lessear
079728241] lesser
cb15171560 lesser
1Bad5cBd14 lesser
chib 34316 lesser
31bbealTdi lasser
T2aTda4b2l lesser
Hd2dadcl8 | lesser

gold|lessear
gold|lessar
gold lesser.
gold|lessear
gold|lesser
gald lesser
gold|lessar
gold|lessear
gold|lessear

gald {'amearican
gald {'amarican
gald | {'american
gald {'american
gald {'american
gald | {'american
gald {'amarican
gald {'amearican
gald {'amarican

goldiinch': 0.0126485191 2856102, 'bulllehead": 0.000208326629945077, ‘downy_woodpecker': 0.00075654 73788417876, 'gila_woodpecker': 2,35587631 32314188e-05, ‘hairy_woodpecker': 0.01454458199441433, 'hooded_merganser’: 0.012358445674180084, Yasser_goldlinch”: 0.8739487065544128, 'mandarin_duck’: 0.0005106273456476629, 'monk_parakesl': 0.057350803166627884, 'pine_grosheak': 0.027648862451314326)}
goldfineh': 0.001466%166412204504, bulfiahead': 49221558384 715536e-08, 'downy_woodpecker': 2.1178306536073012e-05, 'gila_woodpacker': 4.4090043047617655e-06, hairy_woodpacker”: 4 446985997213593e-07, ‘hooded_marganser': 2.080329650816188e-09, lassar_galdiinch': 0.9980418682098389, mandarin_duck": 5.476938014226107e-09, 'monk_parakest’: 0.0004647533060051501, 'pine_grosheak" 3.584011096731073a-07}
goldfineh': 0.000272871257038787, 'butflehead”: 0.00042826388380490243, 'downy_woodpecker': 4.411291956785135e-05, 'gila_weodpacker': 0.000116108253079674 39, 'hairy_woodpecker': 6.825897 79898289956-06, 'hooded_merganser': 7.405001838378666.-07, Tesser_goldiinch': 0.9991098046302735, mandarin_duck': 8.921517292037606e-06, 'monk_parakest’ 1.1514403922774363e-05, pine_grosbeak’: 8.2430432257751828-07}
goldlineh': 0.002455343264067173, 'bulflehead": 1.241694 125207954 1e-08, 'downy_woodpacker': 2,1958182069683550-06, 'gila_woodpecker': 3.57225326297330050-06, 'hairy_woodpecker': 3.0642544857073517e-07, ‘hooded_merganser': 8.319348285873124e-09, 'lesser_goldiinch': 0.9946817755609158, ‘'mandarin_duck': 6.822117957355767e-12, 'monk_parakeal': 0.0028382132295519114, ‘pine_grosbeak’: 1.7952441339730285e-05}
goldfinch': 0.05142182856738172, 'bufllehead": 0.002107065636664629, ‘downy_woodpeacker': 0.006913903169333835, 'gila_woodpecker': 0.000469401 31532485187, 'hairy_woodpecker': 0.0004427772364579141, 'hooded_merganser': 0.0019955281168222427, Yesser_goldfinch': 0.9357357621192932, 'mandarin_duck": 1 BEES46483864449e-05, 'monk_parakeat': 0.0007713728864817696, 'pine_grosbeak’: 0.00012344903370831162}
goldfinch': 0.08716000616550446, 'bufflehead": 4.14336568610451656-07, ‘downy_woodpecker': 4.135119411330379e-07, 'gila_woodpecker': 1.050344433650707 3e-08, ‘hairy_woodpecker': 0.00042122366721741855, ‘hooded_merganser': 1.918004421952446e-08, Tesser_goldfinch': 0.8830208778381348, 'mandarin_duck': 2.2036045876316432e-08, 'monk_parakest’: B.331824687957123e-07, 'pine_grosbeak’: 0.02939627 133309841}
goldiinch': 0.005598236115813255, 'bulllehead": 7.265752088869704e-08, 'downy_woodpecker': 0.0001873213768703863, ‘gila_woodpecker': 5.904826183575209e-06, 'hairy_woodpecker': 0.006455718470977783, hooded_merganser’: 0.001608354578427281, lesser_goldfinch'. 0.985885739326477, ‘mandarin_duck': 1.44914338:30698952e-07, 'monk_parakeel”: 0.0002279467 2886482515, ‘pine_grosbeak’: 2.8501643100753427e-05)
goldiineh': 0.0023822606533370438, bulflehead': 2.461495023453608e-05, 'downy_woodpecker: 0.03137014704346657, 'gila_woodpecker': 2.147481382053229e-06, ‘hairy_woodpecker': 0.007077652495354414, 'hooded_merganser': 1.2170854688520194e-06, lesser_goldiinch': 0.8573406876699829, ‘'mandarin_duck': 3.478564849501 7085e-07, 'monk_parakesl': 3 478706601839804e-07, 'pine_grosbeak': 1.9101424442159446e-08}
goldfineh': 0.03307780623435974, 'bufllahaad": 1.33455522188796756-08, 'downy_woodpecker': 1.8035826703756757e-07, 'gila_woodpacker': 5.114148962093168e-07, hairy_woodpacker™ 1.9146307295159204e-06, 'hoodad_marganser': 1.0527647020808217e-07, Yessar_goldfinch': 0.9668654799461365, 'mandarin_duck’: 6.87761757944827e-06, 'monk_parakeal: 3.625935278250836e-05, 'pine_grosbeak': 1.0811948265857063a-05}
goldfineh': 2.154198045200557 26-05, 'bufflehead’: 1.4487171995369863e-07, "downy_woodpackar: 1.2812433851649985e-05, 'gila_woodpecker': 1.524503261407517e-07, 'hairy_woodpecker': 6.661512657046842e-07, hooded_merganser': 3.258786875903752e-07, Yesser_goldfinch': 0.9999639987945557, ‘mandarin_duck’: 2.4406567433743476e-08, ‘monk_parakeet": 4. 57574086841 2838e-07, 'pine_grosbeak: 4.9459728757020864a-08}
goldlineh': 4.1157334802003035e-05, 'bulllshead". 7.926106263766997e-06, 'downy_woodpecker': 3.3056128945219143e-09, 'gila_woodpecker': 0.00036929696216247976, hairy_woodpecker': 5.87571230425065e-06, 'hooded_merganser’. 1.948359766856811-07, lesser_goldfinch’: 0.9985701209065247, 'mandarin_duck': 3.1734155303553280-09, 'monk_parakesl': 4 387741704008882-06, 'pine_grosbeak”: 4.30497209435998232-07}

60ba30ET 3l lesser_gold american_g {'american_goldiinch': 0.49854353070259034, 'bufflehead": 0.00014837882190477103, 'downy_woodpecker': 0.0014228244544838207, 'gila_woodpecker': 0.0007623272249475121, ‘hairy_woodpecker': 0.0010089762585014105, 'hoodad_merganser': 0.001576906 186528504, lesser_goldfinch”: 0.43211013317108154, 'mandarin_duck": 2. 377757703837 1634e-06, 'monk_parakeet': 0.0036197868175804615, 'pine_grosbeak': 0.0008037406369112432}
elab04c313 lesser_gold hairy_wood {'american_goldfinch': 0.14442776143550873, '‘bufflehead': 3.081922113773001e-05, 'downy_woodpecker”: 0.03738052770495415, ‘gila_woodpecker': 0.000535522354 7667265, hairy_woodpecker': 0.5446755886077881, ‘hooded_merganser': 0.0014460502425208688, ‘lesser_goldfinch': 0.27076005935668945, 'mandarin_duck’: 9.821926141739823e-06, 'monk_parakeet": 5.703195711248554e-06, 'pine_grosheak': 0.000728056067 6008463}
3ab503218¢ lesser_gold lesser_gold {'american_goldfinch': 0.46271934709968567, 'bulllehead': 0.0007758360006846488, 'downy_woodpecker': 0.03659294545650482, gila_woodpecker': 0.0007167274015955627, hairy_woodpecker': 4.688599336415995e-06, hooded_merganser': 0.0008624297333881259, Tesser_goldiinch': 0.4975724518299103, ‘mandarin_duck': 0.0002900481043437076, ‘monk_parakeel': 0.00029086333233863115, 'pine_grosbeak': 0.00017416293849237263}
aBod2B109¢ lesser_gold|lesser_gald {‘'american_goldiinch': 0.000310786854242306, 'bulflehead”: 5.285016300149437e-07, 'downy_woodpecker': 1.2411 2693345531 336e-08, 'gila_woodpecker”: 4.710735268531607a-08, ‘hairy_woodpecker’: 3.0384320059372936e-10, 'hooded_merganser': 1.2524936643387719e-09, Yesser_goldfinch': 0.9990443587303162, 'mandarin_duck’: 1.5632134427794843e-09, 'monk_parakeet’: 0.0006441661971621215, 'pine_grosbeak’: 1 276905664537864e-11}
IbbaceB3c lesser_gold|lesser_gald {'american_goldiineh': 0.2022351324558258, bulflehead': 0.019066713750362396, 'downy_wocodpecker': 0.001387404853397332, 'gila_woodpecker: 0.009213301353156567, 'hairy_weodpecker': 0.003412177838385105, ‘hooded_merganser’: 0.011877264250743389, 'lesser_galdiinch': 0.6273744106292725, 'mandarin_duck': 0.004863872383127117, 'mank_parakest: 0.11245932430028215, 'pine_grasbeak': 0.0023097218945622444)

5364254184 lesser_gold|lesser_gold {'american_goldiinch': 0.001613451517187059, 'bulllehead”: 5.34773744220729a-06, 'downy_woodpecker': 3.4810524084605277e-05, 'gila_woodpecker': 8.515511192148551e-05, 'hairy_woodpecker': 5. 2282357501098886e-05, ‘hooded_merganser': 2.262438329126871e-06, Tesser_goldfinch': 0.9978B58828544617, 'mandarin_duck': 4. 556819632739461 Te-08, 'monk_parakeet”: 0.00014185400505084544, 'pine_grosbeak”: 0.00016892184794414788}

The highlighting colors indicate which task the photos were used in the annotation task (Chapter 6).
Green & yellow: introduction;

Blue: identification tasks;

Orange: description tasks.
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Appendix P: The Project Brief

]
TUDelft

IDE Master Graduation

Project team, Procedural checks and personal Project brief

This document contains the agreements made between student and supervisory team about the student’s IDE Master
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the
required procedural checks. In this document:

The student defines the team, what he/she is going to do/deliver and how that will come about.
SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
IDE's Board of Examiners confirms if the student is allowed to start the Graduation Project.

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT

family name  £eng Your master programme (only select the options that apply to you):

initials  W. given name Ve IDE master(s):

student number 5103347

street & no.
zipcode & city Honours Programme Master

country pone Medisign

email Tech. in Sustainable Design
Entrepeneurship
** chair Aléssandro Bozzon dept. / section:  SDE-IOT
**mentor Dave Murray-Rust dept. / section: HCD-HICD
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To be filled in by the chair of the supervisory team.

Digitally
AIeSS signed by
Alessandro
andro Bozzon
Date:
BOZZ0 52151
chair _Prof. Alessandro Bozzon date 13 - 05 - 2021 signature __ N _ 1;213027

CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.
The study progress will be checked for a 2nd time just before the green light meeting.

Master electives no. of EC accumulated in total: EC ‘ all 1% year master courses passed

List of electives obtained before the third
semester without approval of the BoE

name date - - signature

FORMAL APPROVAL GRADUATION PROJECT

To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria below.

e Does the project fit within the (MSc)-programme of

M) APPROVED I) NOT APPROVED )
the student (taking into account, if described, the
activities done next to the obligatory MSc specific ) APPROVED r) NOT APPROVED)

courses)?

¢ |s the level of the project challenging enough for a
MSc IDE graduating student?

¢ |s the project expected to be doable within 100
working days/20 weeks ?

¢ Does the composition of the supervisory team
comply with the regulations and fit the assignment ?

comments
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Enabling Experts-in-the-loop Machine Learning Interpretability Methods  project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

startdate 10 - 05 - 2021 27 - 09 - 2021 end date

Computer vision is a field of artificial intelligence that trains computers to interpret and understand the
visual world. Image classification is a basic task in the field of computer vision. Among all the different
cases that image classification could be useful for, the topic of bird species identification is chosen in this
project. Birds are a crucial part of the ecosystem. Applying image classification in bird species
recognition makes it more efficient in helping bird lovers identify birds, and could benefit the research and
protection of birds, therefore is one of the research topics that naturalist communities and data scientists
are interested in.

While with the Al bird species identification algorithms, the end users can only know the final outcome of
the model’s prediction, without having enough clue to know whether to trust the prediction or not. This is
because they are short of knowledge about the mechanism of the classification models. By presenting
textual or visual artefacts that explain the relationship between features of the input and the prediction
result, the classification process will no longer remain a “black box” to the users. This is referred to as an
interpretability method.

SECA (Semantic Concept Extraction and Analysis) is a human-in-the-loop framework that provides
semantically diverse, informative and relevant explanations for people to understand machine learning
models’ behaviors. [Balayn et al. 2021] According to the SECA framework, the following steps will take
place in order to get a model with interpretability: (1) generate saliency map based on image dataset and
the learning model to explain, (2) have participants annotate on the saliency map, (3) extract classification
rules based on the annotation. When interpretability is developed, explanations on machine learning
models will be provided to the end users.

Currently, the SECA method hasn't been evaluated with real stakeholders, and the output of SECA is not
designed to allow usage by people without a computer science background. The developers of the SECA
framework are interested in knowing how interpretability can help the end users or other stakeholders to
understand the model’s capabilities and internal biases, to then study how trust in such models develop
and evolve.

In this project, prototypes of a digital bird species identification platform with interpretability will be
developed for exploration and evaluation. Target users of this platform include both amateur bird lovers
and bird experts who have abundant knowledge in bird taxonomy. By doing so, this project will explore
what are their separate needs for interpretability to trust the classification models, and evaluate among
the target users what forms of information representation will be most appropriate for their needs.
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image / figure 2: __Typical human and computer vision pipeline for species identification
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PROBLEM DEFINITION ** PLANNING AND APPROACH **

Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.

*Design goal
-Design, propose and evaluate a bird species identification platform that features interpretability methods. The
platform is intended to help stakeholders know what to trust about the bird species classification models.

Target users are mainly involved in the annotation step as annotators, and the explanation step as the audience.
Throughout the design of such a platform, the following research questions concerning explanation and annotation
will be answered.
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*Qverall research questions:

-How can domain experts contribute their domain knowledge to the interpretability methods, in order to provide
explanations that indicate when the prediction of the bird classification model can be trusted?

-What forms of information representation will be most appropriate for them to know what to trust about the
predictions?

Low-fi
: - | co-creation prototype of Evaluation
Questionnair Recruit 3 q::;“""a' session Draft final result;
e result Wrap-up designers " " est Wrap-up concept
. " co-creation annotation ! "
Interview  phase 1;  and 3 P g outcomes  phase 2; Final
result developers; o Ideasof prolotypes 80% of the deliverable
find notation thesis s
suitable
time slots.

Different Questionnair
Expected outcome explanation e for user
types test

an
Mid-term  forms;
form;

finished

*Sub questions:

-What are amateur bird lovers’ and bird experts’ separate needs for interpretability so they know when to trust the
classification models?

-What forms of annotation are needed in order to develop the expected interpretability in relation to the various
needs?

-How should the interaction be designed for the users to transfer their existing knowledge into information supported
by the model?
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ASSIGNMENT ** e
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed |
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for prosss | Derscpng s s
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In =
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these. i e
= | i |

This project consists of 3 phases: Exploration of explanation, exploration of annotation and development of final
design.

*Phase 1: Exploring explanation (6 weeks)

-Desk research: literature review of the state-of-art species classification models, interpretability types, and bird
taxonomy

-Develop online questionnaire, and spread among 10-20 target users

-Interviews on 2 target users

-ldeation of explanation forms

*Research

-Literature review on interpretability types, bird taxonomy and state-of-art bird identification models to understand: (1)
what are the different ways to provide explanation for species classification; (2) what are the factors that can indicate
when a classification model could be trusted.

-Conduct user research on what kind of explanation is wanted by different end users (@amateur bird lovers and bird
experts).

*Phase 2: Exploring annotation (7 weeks)

-Co-creation session with developers and designers (4-6 participants)
-Building up of interactive prototypes with p5.js

-Test prototypes among 4 target users and get feedback

*Prototype and evaluation

-Develop interactive prototypes with P5.js for exploring annotation and explanation around the pre-trained people
bird species identification models.

-Develop low and high fidelity prototypes with Figma for the final design of explainable bird species identification
platform.

-Evaluate final interaction and interface design outcomes among target users.

*Phase 3: Developing final design (7 weeks)
-Analysis of insights from phase 1&2
-ldeation of final concepts

-Building up final prototype

-Final evaluation
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TUDelft
Personal Project Brief - IDE Master Graduation

MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

*Competences
Have been coding for 5 years back when | was in middle school, | have always been fascinated by the beauty of
algorithms design. When | first heard of machine learning years ago, | grew super interested in the ideas behind it.

With a background in Internet and New Media, | have sufficient experience in user interaction and interface design for
digital platform. Courses from DFI master have equipped me with various design methods and approaches in
conducting user research, developing iterative prototypes, and conducting usability tests.

During my third semester at IDE, | took two electives that are relevant to the chosen topic. In the elective Experimental
Form-giving of Visual Information, | was exposed to multiple machine learning models in visual processing, and
investigated in how to carry out visual experiments with open Al platforms. In another elective Machine Learning for
Intelligent Products, | had a closer look at different categories of machine learning algorithms and learnt about how
they can be applied in industry.

As a designer interested in both technology and human psychology, it is an attractive topic for me to explore how
people get along with the artificial intelligent, as well as the strengths and constraints of applying Al in human
everyday lives.

Thus, this graduation project on machine learning interpretability greatly meets my personal interests and aligns with
the skills I have acquired in my study.

In this project, | will also investigate in how to merge the technology perspective into a design process, to explore my
role as a designer in the technology field.

*Ambitions

-Learn to collaborate with developers to build experiential prototypes involving machine learning features.

-Develop my skills in building interactive low and high fidelity digital prototypes with P5.js and Figma.

-Learn to carry out user research and user tests under Covid-19 restrictions.

-Learn to share and communicate insights effectively with stakeholders from different backgrounds, such as computer
science, ornithology, etc.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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