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 past of text editing: expert user + special machine



 past of photography: expert user + special machines



 past of video editing: expert users + special machines



 today: everyone can contribute!



so what is the next medium  
that will be accessible to everyone?

<30 sec brainstorming>



so what is the next medium 
that will be accessible to everyone?

physical things 
electronics & fabrication



 past of 3D printing: expert users + special machines



 past of PCB making: expert users + special machines

Othermill



the hardware is getting there…
but it’s still hard to design 
electronics and physical objects.



making
electronics easier to use



 2016 Toastboard: interactive feedback during prototyping



• every row is scanned (multiplexed) 
• connected to AD converter to measure voltage

• voltage information displayed via LED bar 
• software interfaces with more high-level reasoning

• user first has to indicate the type of component





 2016 CircuitStack: hybrid of printable circuit and breadboard 
•  disconnects wires from components



 e.g. find circuit online, print PCB layer, then plug components





 2014 Circuit Stickers: 
•  no soldering, just stick it on





 2014 Circuit Stickers: commercially available as Chibitronics



 #1 conductive inkjet printing

http://www.nano-di.com/conductive-inks

empty cartridges
syringe

2D printer
silver ink



 2016 aesthetic electronics



• color code lines connected to V, G, or neutral (black, red, gray) 
• graying out design traces while testing circuit traces 
• battery check 
• connection check 
• resistance check 
• fabrication check



 #2 silver pen





 2015 Printem: no need for PCB etching, just use 2D printing!



• print negative of circuit with black ink on printem film 
• expose film to UV light for 90 seconds (activates glue) 
• where there’s no black, light activates glue 
• peel off layer: removes conductive ink in adhered areas

• thin enough 
for 2D printing



 #3 copper foil





 2012 Midas: help with laying out wires





 #4 copper tape



making 
physical object design 
easier



 almost all 3D printed designs are just decorative shapes :(



•  users are good at designing shape 
•  but are typically bad at designing for forces (invisible) 
•  understanding of forces is required for functional objects



 2011 SketchChair - analysis of balance (statics)





 2013 Make it Stand - analysis of balance (statics)

any idea what they do to the model to make it stand?

<30 sec brainstorming>



any idea what they do to the model to make it stand?
• redistribute infill 
• use two different print materials (one light, one heavy) 
• deform object only if other two approaches are not enough





 2013 walking automata - kinematics



 2013 walking automata - kinematics





 2014 Pteromys - aerodynamics



 2014 Pteromys - aerodynamics





• let users design the shape 
• abstract away forces -> automate functional optimization



still need support:
traditional media 
e.g. drawing



 2012 Vignette: facilitate texturing



 2012 Vignette: facilitate texturing







 2014 Draco: animated textures



 2014 Draco: animated textures







 2014 Kitty: making drawings interact to events 
 (visual programming)







 2016 Motion Amplifiers: more expressive animations



 2016 Motion Amplifiers: more expressive animations



 map drawing to a grid, deform the grid





 2016 EnergyBrushes: more dynamic effects 
 (flow particle simulation)





 2016 ChronoFab: depicting movement in 3D printing



 includes structural strength analysis





 Rubaiat Habib (Autodesk Research):  
 PhD thesis as comic book :)



conclusions



 past of text editing: expert user + special machine



 past of photography: expert user + special machines



 past of video editing: expert users + special machines



 today: everyone can contribute!



 next: physical object design (3D printing + electronics)



end.


