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Platform evolution: 

•  Successful microfabrication of a DEA using surface 
micromachining techniques 
•  Allows for integration with on-chip circuitry 
•  Contraction of over 100nm 
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•  Actuation based on electroosmotic pumping 
•  Strokes of 100 mm are achieved within seconds 
•  Stable performance: propylene carbonate (PC) 
results in bubble-free operation even up to kV 
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•  Development of fabrication process that enables 
the addiction of elastomers to silicon MEMS 
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BristleBot “Wall-e”-Bot 

TinyTeRPs 

KEPLR TinyTeRPs 
•  Development of modular, low-cost small platform 
•  Open source hardware and software 
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KEPLR 
•  Current development of a small platform with 
mixed-signal architecture 
•  Sensing: Time Difference of Arrival (TDOA) and IR 
•  Kalman filtering and receding horizon control 
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Objectives 
Development of the first wireless network of 
cooperative mobile autonomous robots at a very 
small scale 
Research Themes: 
• Sensing and odometry at very small scale 
• Small robotic platforms 
• Miniaturized low-power actuation 
• Control algorithms subject to limited 
computational capability 

Education and Outreach 
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•  Development of a tested with an overhead camera 
for 2D tracking 
•  Laboratory equipped with 12- camera 3D tracking 
system, 4 small robots and 2 quadrotors 
•  Main goal: heterogeneous robotic network 
involving small robots 

One of the main goals of the project is to expose 
undergraduate students to the research 
environment. Several undergraduate students have 
collaborated with graduate students in various 
aspects of the project. 
•  To date 13 graduate and 30 undergraduate 
students have worked on this project. 
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•  Novel technique for control design and 
determination of safe states 
•  Based on entropy maximization principles 
•  Finitely parameterized convex program: highly 
scalable 
•  Determination of where and how many robots to 
deploy 

•  Development of mixed-signal architecture for state 
estimation and RHC 
•  Precursor of a fully analog low-power architecture. 

•  Randomized strategy drastically reduces 
computational complexity of RHC. 
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