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Walk & Roll Robot

NASA Robotics Academy 2007: Vranish (PI), 
Strausser (TL), Punnoose, Wilson, Parikh
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Modeling

• Kinematics
• Easy to compute
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• Fits into Hamilton Jacobi
• Doesn’t adequately describe the motion of the 

system



Modeling

• Dynamics
• Too many Degrees of Freedom 

(DOFs) 

6

(DOFs) 
• Simplify to 1 leg using 

assumptions of periodicity of gait
• Eliminate knee joint



Modeling

• Parameters:
• M = mass of body

• m = mass of leg 

• (uniform along leg)

• Θ = angle of leg

L

u
M
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• Θ = angle of leg

• (wrt vertical)

• g = gravity

• u = input force

• (disturbance)

• L = length of each half of leg

Θ

m



Modeling
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Level Set Toolbox
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X dot



Conclusions & Future Work

• Model gives values for theta, thetadot
– Must convert to values of x to find reachable 

points
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points

• Plot contour
– Determine efficient path



Questions?
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