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Spring mass running

Blickhan, J.Biomech, 1989
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S t A l iSystem Analysis
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St bilitStability
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P i di S l tiPeriodic Solutions
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P i di S l ti b t U t blPeriodic Solution but Unstable

/52

=
=

=

/97.0
502/

/5.2,

A

F

REFX

smy
mst

smv

°=
=

8.73
/20

TD

TD mkNk
α

Slope

11 >=
∗

+

yi

i

yd
yds

y

Locomotion Laboratory Yvonne Blum



Dynamic Walking 2008 10Methods

C t l St t S i L R t tiControl Strategy: Swing Leg Retraction

)()( AA ttt −⋅+= ααα &

Locomotion Laboratory Yvonne Blum



Dynamic Walking 2008 11Methods

C t l St t Stiff Ad t tiControl Strategy: Stiffness Adaptation
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C t l St t L L th Ad t tiControl Strategy: Leg Length Adaptation
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F t L di C ditiFoot Landing Condition

Ground Speed Matching:
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Take-Home Messages

• every periodic solution can be stabilized

• control strategies are redundant

• for low energy control strategies are:( )smvE REFREF /6.2~ =

stiffening of the leg
retraction of the leg 0<α&

0>k&

shortening of the leg 0<L&
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Thanks for Your Attention!
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