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Gait control for four-legged walking robot using
four-coupled VDP equations
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Abstract :

In our previous work, we proposed a walking pattern generation method of four-legged by using mutual

entrainment of four-coupled van der Pol(VDP) equations. Our method can control forward and turning motion of the robot
by the walking pattern used the periodic solutions of VDP equations which synchronize with arbitrary phase differences. In
this study, we describe about the gait control system that the robot can avoid obstacles by walking pattern varied in response

to the environment of the robot.
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Fig. 1: In-phase synchronization pattern of four-coupled

VDP equations
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VDP equations
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Fig. 6: Walking trajectories of Four-legged robot
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Fig. 7: Relationship between the phase difference
and the walking pattern

ERIZBWT Fg, Fo 3T — Ve EEYMSZIT BT,
ra, ro \Xa Ry &Y DR, 0q, 0o ZEERY N
SRENMEMOHATHS. Fidury Mh1ZiF 55108
MTH2. aRy hOBEEHET S Ad 13k (13) & F
HAUTUTO LS IZHET 5.

A¢ = karg(F) (k>0) (14)

T—IVOREREE (—2,4) £ U, @& 5m E£ 0.5m O
HRERE (0,3) ICBEEY X LTREBEINTWE L E, Oy
NRT—VETRETENEI NPV Iab—a vy Uikl
R Fig.8 1T 9. uRy hOFHEERZIE (0,0) T, 221
Figd TR U788y b2z SO ED A Z AW T A X —
N5, B, YIab—YaryTlk, I=)bairv b
OMBEIIMTSPDFEIZEDDIRr>TWEEDEL, B
Ry b eEEYBOE#ME Ry b b5 GA7-EEYO
Ry MEREINZL =T —-L VT A U RIZED
NEARETH DL Uiz, T—A5ZIT55[HDINT A —

- 1551 -



A¢ [rad]

A¢ [rad]

50,

Amplitude

Amplitude

A [rad]

Amplitude

Trajeétory e
OBST1
GOAL x

A

N

-

“\\

o
IS

3

2 1

z[m]

0

Fig. 8: Walking trajectory(Target position: left)
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Fig. 9: VDP solutions and A¢ during walking
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Fig. 10: Walking trajectory(Three obstacles
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