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16/17 Budget
RWTH without Medical School 
Budget 288.4 million €
External funding 126.6 million €
Total expenditure 415.0 million €

Medical School 
Budget 83.7 million €
External funding  16.1 million €
Total expenditure  99.8 million €

Affilliated Institutes                                   
Total expenditure 33.5 million €
Grand total expenditure 548.3 million €

• Excellence University

• 400 faculty, 30.000 students, tech focus

• #1 DFG ranking
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1. Interactive 
Surfaces:
tangibles on tabletops, 
actuation, haptic 
feedback, nonplanar 
surfaces, hybrid 
documents, 3D tabletops

2. Navigating Media: 
video navigation, canvas 
(ZUI) presentations, 
source code navigation, 
DJ interfaces

3. Mobile Interaction: 
locative gaming, 3D 
audio VR, nomadic apps, 
instant user interfaces

4. Gestural 
Interaction:
conducting music, 
shadowplay interaction

5. Hardware/Software 
UIs & Personal 
Design:
interactive clothing,
3d scanning, fab labs
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The 3rd Digital 
Revolution
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http://en.wikipedia.org/wiki/File:Eniac.jpg
http://en.wikipedia.org/wiki/File:Eniac.jpg
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Noise

Errors
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http://commons.wikimedia.org/wiki/File:Compactcassette.jpg
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lossless

fast

cheap
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Tools
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If you’re looking for a CNC solution for production that delivers high performance, 
high volume, speed and reliable power for all cutting tasks, ShopBot’s PRSalpha 
series of full-sized gantry tools will be your system of choice. 

With enough production capability for a three-shift factory, ShopBot PRSalpha 
tools are our toughest, most sophisticated, gantry-based CNC routers. Using 
advanced technology for CNC cutting, drilling, carving and machining, the 
PRSalpha series tools deliver rapid transit speeds of 1800 inches per minute and 
cutting speeds of up to 600 inches per minute. Easy to configure and re-configure, 
learn and use, the PRSalpha CNC delivers affordable, full-production performance 
in digital fabrication of wood, plastic, aluminum, and other materials.

Traditional shop-size and larger. 
ShopBot builds CNC gantry tools in many sizes to suit the varying needs of 
manufacturers: 96 x 48, 96 x 60, 120 x 60, 144 x 60. Give us a call to discuss  
your production needs. We’ll help you to choose the right tool to get the job done. 

Call to order your Full Size
Shopbot CNC router.  888-680-4466 ShopBotTools.com

Full Size Gantry Tools

22
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Impact
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Fab Labs
• Free access to personal 

fabrication tools

• Community-based labs

• Educational mission

• Gershenfeld (MIT),
83 worldwide

• Fab Lab Aachen: since 
2009, first in Germany

• fablab.rwth-aachen.de

32
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Weatherella
RWTH Aachen Universty 2010

Larisa Katz
Cannes 2011
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Trends
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Makibox: $200
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RepRap (Bowyer 2008)
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expansionarytimes.wordpress.com/2008/06/11/reprap-open-source-machine-prints-3-d-objects-including-copies-of-itself/

RWTH Master Class
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Smart Materials
Hod Lipson, Cornell U



Gene$c&Building&Block&–&Digital&&Inverter&

1 0 

CDS     P 

Transcription / 
Translation 

output protein input protein 
(repressor) 
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Ron Weiss, 
BioEng, MIT

Also:
Toggle
MUX
Amp
Osc
...
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Printing houses
(D-Shape.com)

Borchers: Personal Design
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Four Stages? 

• Fab 1.0: Expensive digital machines on 
dumb materials

• Fab 2.0: Easily replicated machines that 
make (MTM)

• Fab 3.0:, 4.0: Smart, self-arranging 
(replicating?) materials

43



Borchers: Personal Design

Personal 
Design
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FINAL PROTOTYPE
Turntable + Rotating Laser

4Francis Engelmann - FabScan: Affordable 3D Laser Scanning of Physical Objects 

Rotating 
Laser

Stable box 
with Cover 

+ Lights

Thursday, September 22, 2011
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FabScan (RWTH)
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FabScan + 3D Printer
= Replicator
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VisiCut

• The VisiCalc of LaserCutting

• Open-source, free

• http://hci.rwth-aachen.de/visicut

51
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Cassius Lamp
(AEC ’09)
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Sketch Chair
(Greg Saul, 2010)
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FreeD:
A Freehand Digital Sculpting Tool

56

• Amit Zoran, Joe Paradiso (MIT), CHI 2013 (vimeo.com/59826043)

• Handheld milling device knows 3D model, constrains sculptor to 
avoid, e.g., carving too deeply

 

http://vimeo.com/59826043#
http://vimeo.com/59826043#
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Interactive Construction

58

• Stefanie Mueller 
et al. (HPI), UIST 
2012 (youtu.be/
8g3LaF9oVFY)

• Use laser pointers 
to draw on 
material, 
lasercutter cuts 
interactively

 

http://youtu.be/8g3LaF9oVFY
http://youtu.be/8g3LaF9oVFY
http://youtu.be/8g3LaF9oVFY
http://youtu.be/8g3LaF9oVFY
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Food
Furniture

Replacement 
parts

Consumer
electronics

Weapons

(Copyrighted)
Toys

Small-market 
gadgets

Art

Prosthetics

59

What?
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Gesture

Touch&Haptics

AI, Assistants, Templates

Parameterization

Download/Query

3D Scan

CAD
Crowdsourcing

60

How?
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Personal Design vs. 
Personal Fabrication

61

Local Design
Outsourced 

Design

Local Fabrication

Outsourced 
Fabrication

AutoCAD
+RepRap Thingiverse

Shapeways Traditional
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Research Topics
• Tools for HCI & Ubicomp Research

• Examples: SLAP, Madgets, Pneumatic Displays (CHI 2009)

• Software for Fabrication

• 123D Make (Autodesk)

• SketchChair.cc (Igarashi)

• New Interactions for Fabrication (beyond CAD)

• FreeD

• Constructables

62
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For Permanent Storage

1. Personal Fabrication: the 3rd digital revolution

2. 3D Printer, Lasercutter & Co.: lossless – fast – cheap

3. Personal Fabrication & Copyright, gun control,...

4. Fab Labs: hands-on Personal Fabrication

5. From intelligent molecules, to printing your house

6. Personal Design changes Ubicomp R&D & education

7. Personal Design needs new user interfaces

65
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