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Outline of today’s lecture

o Build a snake-like modular robot
« Realization different locomotion gaits

- Linear gait
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Locomotion in 1D: Locomotion in 2D:
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- Turning gait
- Rolling gait
- Lateral shift
- Rotation
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Outline of today’s lecture

o Build a snake-like modular robot
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GZ-I with four connecting faces
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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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Outline of today’s lecture

o Realization different locomotion gaits
- Linear gait
- Turning gait
- Rolling gait
- Lateral shift

- Rotation
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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 .

Vi =4 sin(z%t+¢i)+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)

Ady Ay Ady

Adyy

o They are divided into horizontal and vertical groups, which are described as H; and V; respectively. Where i
means the module number;

o A®y is the phase difference between two adjacent vertical modules;
o A®y is the phase difference between two adjacent horizontal modules;

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

o Linear gait ——————
- Forward and backward movement e

o Turning gait ‘ﬁ"
- Turn left and right; or the robot moves along an arc ﬁ\
« Rolling gait
- The robot rolls around its body axis
« Lateral shift .
- The robot moves parallel Y

« Rotation

- The robot rotates around its body axis

N
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Locomotion capabilities-linear gait

o Parameters:

Wi w2 3 W
e
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Locomotion capabilities-turning gait

« Parameters:
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Locomotion capabilities-rolling gait

« Parameters:
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Locomotion capabilities-lateral shift

« Parameters:
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Locomotion capabilities-rotating gait

o Parameters:
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Summary

Gate types Parameters for sinusoidal generators

Linear Ay 0; A;=0y; =0 | ADy=100-120, Oy, 0

movement

Turning AD,=100-120, Oy;=0

movement

Rolling Ay Ay 0; 0y =0y | AP =AD =0, A =90

movement =0

Lateral AP =AP =100, AP, =0

movement

Rotation AP =120, AD;=0,

movement AP, =50
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) Institute TAMS Technical Aspects of i Systems  http: i i i-hambi 20




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

Summary

Sinusoidal Turning Lateral Shifting Rotating Rolling

Avz0 Au=0 Ov=0 Ady =120 _Av:o Anz0 Or=0 Ov=0
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It is time for you now...

0r=0 | o0 | aby=0 | Ay, =0 Aby =90
Ay =100 Achy=560 Ay =0
Ady=100 Ady=120 | Acy=0
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Open possibilities using GZ-1
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Thanks for your attention!

Any questions?
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