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1. INTRODUCTION

Robust and versatile locomotion as animals and humans are capable of is not yet achieved In technical systems. Stable adaptable gaits at different speeds and on
changing surfaces today are implemented only in few robots and require immane control effort. On the other hand nature shows, that stable gait may be controlled by
simple pattern generators. Adaptable mechanics may handle a range of disturbances before active control is needed. This poster presents a biomimetic approach
to use biological data as inspiration to design a fast and robust biped robot.

2. FUNCTIONAL BIOMIMETICS ‘ 3. BloLoGIcAL DATA |

A variety of properties of human and animal gait are investigated based on kinetic
and kinematic data aquired in experiments on an instrumented treadmill including
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Figure 1: functional biomimetics in technical development (ST05)

DEFINITION Functional Biomimetics: Functional biomimetics as a scientific dis- R O A

cipline deals with systematical technical implementation of biological structures, Figure 2: gait experiment on instrumented treadmill, COM-motion and GRF
methods and development processes of biological systems (N793).

4. MODEL-BASED DESIGN

As mobile robots require high efficiency Iin energy
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Figure 3;: computer model of biped spring-mass walker (blue and black graphs) from MATLAB SIMULINK model
in MATLAB SIMULINK simulating motion, ground- Table 1: example parameters of the computer model with touch-down (triangle down), take-off (triangle up)
reaction-force and energy and footpoint (circle) of left (blue) and right (black) feet

‘ 5. MECHANICAL DESIGN | 6. NEURONAL CONTROL |
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neuronal pattern generators. Sim- v v ,
ple gait and minor disturbances do A —— ot
i : - - not require a higher level control In- 7 °
Eggﬂznii'msédiﬂpngep?rpﬂ'gg)t tervention (Cru02). The aim is to
knee joint (left), antagonistic implement a learning neuronal net-
knee joint (center), concept of work that is capable of exploring g re 6: simple neuronal oscillator
antagonistic knee joint with de- the hardware’s mechanical proper- i \iaTiAB SIMULINK
tachable spring (right) ties, produce different gait patterns

and adapt to disturbances.
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