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PRINCIPLE OF OPTIMALITY
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If a-b-d is the optimal path from a to d, then
b-d is the optimal path from b to d.



POYNTRYAGIN MAXIMUM 
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DYNAMIC PROGRAMMING
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GOOSE VS. GOLDEN EGGS

18 September 2009 UNCLASSIFIED: Dist. A. Approved for public release 8

( , )x u

 ( ) ( )
d

z t x t zx zx
dt

 

Revenue  produced

Value added

vs.

0

0

( )dJ x
z

dx



 marginal value of statewhere



SWITCHING CURVE
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SWITCHING CURVE

Theoretical Curve

Calculated Data 
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HARDWARE 

IMPLEMENTATION
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Powered Phase

• Clockwise motion engages wheels

Free Spinning Phase

• Unpowered motor enables this 

phase

Brake

• Counterclockwise motion engages 

cam brake

Motor CW

Motor CCW

Motor off

Overrunning clutch
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FUTURE WORK

• Game theory approach to disturbances

• Sensor and Acuator uncertainty

• Dissipation
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CONCLUSIONS

• Unmanned Systems allow for different optimization 

schemes (e.g. Mobility over Survivability)

• Legged Mobility still requires greater efficiency for real-

world applications.

• GREAT PROMISE AND POTENTIAL usually requires 

GREAT EFFORT AND SACRIFICE to finish the job

• Thanks!
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