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Trot Gait Planning and Simulation Analysis of Quadruped Robots

XIE Chuzheng, LI Guang, YU Quanwei, WU Chencheng
( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of an improvement of the stability of the quadruped robot trot gait, thus alleviating the problem
two swinging legs’ failure at landing at the same time, a gait planning has been carried out from the following two
aspects: optimization of the trajectory function of the extremities and selection of the initial position of the extremities.
The kinematics model of quadruped robot is to be established by D-H method, with the inverse kinematics solution
obtained by adopting geometric method. The trajectory function of the extremities is optimized based on the zero
impact principle, with 8 different extremities positions selected for simulation, followed by an analysis of the motion
stability of the quadruped robot from aspects of foot impact force, body displacement, pitch angle, roll angle and yaw
angle. The comparative simulation results show that the trot gait motion of the quadruped robot is more stable by using
the optimized extremities trajectory and the optimized extremities position.
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Fig. 1 Schematic diagram of quadruped robot structure
22 MEMB[AEREEHFETTE
K HIBCIE D-H L8 DR AL A iz s 2 AR
HoRE KA 2 fos.

z, ~
N ’ ’ 7
y\\'
L ;x, %t W
()“ W Uy o
ol ) X Fo
VY 252 z
FL
%53
BR

z X,

B2 MENEANEDSEIREE

Fig. 2 Kinematic model of quadruped robots

TER 2 HPARPR R O IR R E AR AR, 3 2k
FRA BRI AR R AR . AR AR (W) SR AR R R
HABR I RN Oy, 3 DA 50N Xy yws Zwe
MEBRFR (B} NALIRAAR FR, ESLAEHUABLOAL, FE
HERRIEURN O, 3 ABARE BN X, v, zpo 2BAR
F A0} {1}, {2} AR KRR | /MERARAR AR o
MEFRFR (3} N ARSRARAR R 0. 0, 0y 7350 34K
TSN L, AL BR AL BRAYSCTT 13T X
BhEEES, L, ORAARRICTHT 1 UT y WhHEE RS, PUEHLAR
NBiZE . WA JaZe. Jafa 4 ZBR20 1 FL, FR,
BL. BR &R Ly L. LACERMEE. KR, /) E
R E, Hd L,=76 mm, L,=210 mm, L,=210
mm, T 4 ZEBRARAR R A EE R REE, K
R RR (FR) p9ARPRZ, H D-H S8R 1.



34 (71 N DR AN N S S 14

2021 4

®1 MHENFZABAGR (FR) B D-H S
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