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Development of Human Beings Coexistence Type Quadruped Robot

with Environment Recognition Functions

Takuya KAMANO*, Takashi YASUNO* and Yoshifumi NISHIO*

This paper describes a human beings coexistence type quadruped robot with environment

recognition functions. To develop the excellent quadruped robot, the adaptive gait patterns

on the level and unleveled walking environments are required. In this research, CPGs (Central

Pattern Generators) are introduced to generate the gait pattern on level walking environment.

The CPGs are mutually connected each other, and the sets of the coupling parameters are

adjusted by genetic algorithm so that the quadruped robot can realize stable and adequate

gait patterns. As a result of generation, the suitable CPG networks for a walking straight, a

right and a left rotation gait patterns is obtained on the level walking environment. On the

other hand, the geometric calculations method is introduced to keep the quadruped robot stable

on unleveled walking environment. Experimental results demonstrate that effectiveness of the

proposed schemes on both environments.

Keywords : Quadruped robot, Central Pattern Generator (CPG), Unleveled walking environment
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Fig. 1 Our developed quadruped robot.
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Fig. 2 CPG model
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Fig. 3 Proposed CPG model.
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Fig. 5 Genetic operations.
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Fig. 6 Maxmum value of fitness Eq.(3).

Table 1 Estimated CPG parameters and
coupling parameters.
[a 679 b [1553] ¢ 0.08
k1o |-3.94 || kor | 3.09 || kas |-3.94]| kaa | 3.00
k7o | -3.94 || ko7 | 3.09 || koo | -3.94 || k1o | 3.09
kso | -2.38 || keo | 2.73 || kos |-2.38 || kos |-2.93
koo | -3.20 || kes | -3.20 || koo | 3.34 || kas | 3.34
kos | 1.95 || kos | -2.38 || kao |-2.93 || keo |-2.38
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Fig. 7 Responses of the second and third joint
angle of each leg for forward walking motion.
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Fig. 9 Rolling and pitching angles of the
robot’s body on the level floor.
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Fig. 12 Experimental results on the uneven
terrain with the step.
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