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Models



There is no quick way of using digital models/information for 
physical mass and shade analysis  

PROBLEM



A model that makes use of pins to represent an 
(imprinted) 3D object. The pins can move in one direction. 
To most people known as 3D pin art or a PinPressions™ toy.

Pin model



Inform
Massachusetts Institute of 

Technology (MIT)

900 pins
~$22.500,- (2013)

Shapeshift
Stanford University

288 pins
~$10.000,- (2018)

Available models
Discrete mold

Eindhoven University of 
Technology (TU/E)

400 pins
(2006)



Challanges

Pin count
Currently: 250-1000

Target: 100k

Price
Currently: € 10k - € 22k 

Target: € 10k

Use case
mainly manufacturing

To designing

Coding
Large data sets



Goal



Architects

Students/teachers

Engineers 

Goverments

Project developers

exhibitions

Users



arch Initial search



arch Initial search



arch Initial search



arch mass study

mass added
on top



arch Complex site



arch Complex site



Shade analysis

LAT 52.01184 LON 4.359634
July 4 2023- 10:30



Shade analysis



Interior design

Kitchenplannertable



Free form roofing



other Display



Augmented reality

https://www.linkedin.com/posts/michalgula_hxdr-3d-hxgnliveglobal-ugcPost-
7074629154695991296-cKbP?utm_source=share&utm_medium=member_android

https://www.linkedin.com/posts/michalgula_hxdr-3d-hxgnliveglobal-ugcPost-7074629154695991296-cKbP?utm_source=share&utm_medium=member_android
https://www.linkedin.com/posts/michalgula_hxdr-3d-hxgnliveglobal-ugcPost-7074629154695991296-cKbP?utm_source=share&utm_medium=member_android


design

Carriage
movement

State pins
Pin height

Visual Pins
Visuals/working layer

Electronics
movement

Centrum 
Delft LAT 52.01184 

LON 4.359634
V

X35 Y395
m280 po s67 
m280 po s0 



Pins

Size

Price

Tollerance

Deformation



Pin density

10mm (10k pins) 3mm (100k pins)



Pins



Pins



State layer

1000+ moves
no notabel loss in friction  



design

X

Y

servos



design
up to 40 independently moving motors

   1240 pins/min (full height)

5000 pins/min (average height)

   1 m2 (112k pins) = ~ 22 min



Assembly



Price

* Only material costs
** Based on consumer prices (only material)

frame
11%

parts
5% Screws

3%

electronics
34%

pins
33%

other
14%

Prototype

frame
8%

pins
77%

parts
2%

Screws
0%

electronics
2%

optional
5% other

6%

Full machine

Inform
Massachusetts Institute of 

Technology (MIT)

900 pins
~$22.500,-

Shapeshift
Stanford University

288 pins
~$10.000

Pin model
Prototype

3500 pins
€ 1.288

Full scale(1 m2) 112.000 pins   € 20k



Code flowchart



Code machineInput



Code gui



Code pointcloud



Code tiff satalite



Code convert



gCode



;Generated with Blockup generator V2.4.6 -- Development  #general information used for debugging 
;Estimated runtime: 0:01:06 
;machine size: 140mm x 180mm 
;pin size: 3.05mm 
;pin extention length: 150mm 
;pin rows: 45(x) 59(y) 
;location: Markt 80 {2611 GW} Delft Zuid-Holland Nederland 
;wgs coordinates: 52.01230748445793 4.3607772133952665 
;used scale: 1:800 
;used maps/files: 

;(Reset machine)       #reset machine, make sure it always starts at the same point 
G28 ;Home
G21 ;Metric
G90 ;absolute

;(model)
g0 x0.0 y3.05       #go to first location  
M280 P3 S33.42175066312997     #move servo 1
M280 P4 S33.42175066312997     #move servo 2
M280 P5 S34.61538461538461     #move servo 3
G4 P95        #time for servos to move
M280 P3 S0       #reset servos
M280 P4 S0
M280 P5 S0
G4 P95        #time for servos to move back
g0 x0.0 y6.1       #repeat
M280 P3 S32.22811671087533
M280 P4 S34.61538461538461
M280 P5 S34.61538461538461
G4 P95
M280 P3 S0
M280 P4 S0
M280 P5 S0
G4 P95

;(return)        #move machine back to starting position
G28 ;Home
;End of Gcode









Centrum 
Delft LAT 52.01184 

LON 4.359634
V

X35 Y395
m280 po s67 
m280 po s0 

Pin MOdel
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