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Outline of today’s lecture

« Build a caterpillar-like modular robot

« Realization different locomotion gaits

- Linear gait
- Turning gait
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Locomotion in 1D:

Locomotion in 2D:

Pitch-Pitch 8 pitch-connecting Pitch-Yaw-Pitch 8 pit.ch—yaw—
modules connecting modules

_—I— Star of 3 modules r ™
Locomotion in 2D: S0
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Possible tasks using our module

« 1D Topology

« 8 Pitch-yaw connecting modules
« 4 rotates around the pitch axes

« 4 rotates around the yaw axes

« Based on the Y1 modules
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Your tasks

« Caterpillar-like movement
- minimal configurations
- Caterpillar with 4 to 8 modules

« Snake-like movement

- minimal configurations ( new question)

- Snake-like movement
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Locomotion controlling method

o The sinusoidal generators produce very smooth movements and have
the advantage of making the controller much simpler. Our model is
described by the following equation .

Y; :Aisin(z_l_—”t+¢,)+0i

« Where y; is the rotation angle of the corresponding module; A; is the
amplitude; T is the control period; t is time; ®; is the phase; O is the
initial offset.
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Locomotion controlling method (cont)
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They are divided into horizontal and vertical groups, which are described as H; and V; respectively. Where i
means the module number;

Ady, is the phase difference between two adjacent vertical modules;

Ay, is the phase difference between two adjacent horizontal modules;

A®dy,, is the phase difference between two adjacent horizontal and vertical modules.
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Locomotion capabilities

« Linear gait ’

Forward and backward movement

I
%

o Turning gait

Turn left and right; or the robot moves along an arc

hzhang@informatik.uni-hamburg.de

Ph.D. ZHANG, Houxiang
L3 Institute TAMS Technical Aspects of Multi Systems informatik.uni-hambr

Technical Aspects of Multimodal System
.Itl Dept. Informatics, Faculty of Mathematics, Informatics and Natural Sciences
University of Hamburg

Locomotion capabilities-linear gait

o Parameters:
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Locomotion capabilities-turning gait

« Parameters:
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It is time for you now...
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Thanks for your attention!

Any questions?
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