
   

TerminatorBot : A Mesoscale Robot  for Urban Search and Rescue 

Project  Object ives 

Create a miniature mobile robot with manipulation capabilities 
for urban search and rescue, military surveillance and 
countermeasures, and planetary exploration. Small robots are 
beneficial for many tasks because they have greater access to 
confined areas, are cheaper to deploy in large numbers, and 
have greater stealth. But constraints on volume are constraints 
on available power (batteries, fuel cells, etc) and this limits the 
range of operation and mission duration. Our approach is to 
conserve mechanism through dual-use: the TerminatorBot uses its 
limbs for both manipulation and locomotion.  

Research Approach 

·  Use kinematic study and biological inspiration to design a 
compact mechanism suitable for both manipulation and 
locomotion. 

·  Design for ballistic flight for gross locomotion, limbed 
crawling for fine locomotion.  

·  Evolve novel gaits in parallel with the mechanism design 
to provide locomotion modes for the robot.  

·  Develop gait evaluation and adaptation strategies to 
identify and adapt to unknown environments. 

·  Develop collaboration strategies for heterogeneous teams. 

 

 

Key Results 

·  75mm diameter prototypes have been constructed. 

·  Demonstrated three novel gaits: swimming gait, narrow-
passage gait, bumpy-wheel gait. 

·  Demonstrated visual servoing for homing and used 
orthogonal gait bounce to classify terrain type. 

Benefit / Impact  

The TerminatorBot is intended to operate as a member of a 
heterogeneous collective. Its capabilities of manipulation and 
very rough terrain traversal, coupled with ballistic or marsupial 
gross locomotion, make it suitable for many niche tasks not 
achievable with conventional mobile robots.  
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2-Degree-of-Freedom 
Shoulder Joint 

Elbow with embedded 
force/torque sensor 

Motors for Shoulder 

Fingertip for digging or 
dextrous manipulation 

 
Mechanism stowed 
in cylindrical shell 


