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Trajectory Planning of Quadruped Robots Based on Three-Dimensional Space Curves

ZHOU Fenglin, CHEN Tengfei, SUN Xiao, WANG Jinyuan, LONG Houyun
( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the current hot research topic of stability found in quadruped robots under a diagonal trot
motion, an analysis has been made of the influence of the body torque on the stability of the body in motion, with a
new foot end trajectory function proposed. Firstly, based on an analysis of the kinematics of the robot, a 3D model and
simulation environment are established with reference to the Ubot quadruped robot, to be followed by an analysis of the
body torque, thus obtaining the cause of the body turnover, i.e. the reaction torque produced by the swing of the body
legs, the overturning torque produced by gravity, and the impact on the foot end in motion. On this basis, by using the
lateral swinging joint motion of the robot legs to provide a torque to balance the partial reaction torque and overturning
torque, a foot trajectory planning is proposed based on three-dimensional space curves. Finally, the effectiveness and
validity of the proposed foot trajectory planning are verified by comparative simulation experiments.
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Fig. 1 Structure of quadruped robots
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Fig. 2 Kinematics model of robots
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Table 1 D-H parameters of quadruped robot Ry legs
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Table 2 Structure and motion parameters of quadruped robots
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Fig. 3 Variation curves of supporting joint torques

MIEL3 T LA, T e BT B2 iz gl
WM JIHE 7, 4 00t Py ZEmI Bk, B
BB R HE « Sefs e CHFEM ) |, RITE
SCEEAHRTBON T, S BONIE . MR =5
T, PUARRR 732 3 M 25 SO R Pt 1 S At
Sy, MRAEVEII SRR R, AT S5
AR 265 X A BRI 1 TE BB 0 DL A S Bk S 4% T Fate



23

Hh, ISR SRR A A E R 13, 7 1 i e E
JE i

TESC MR RT— B, SCHERRSZ BRI 128 46
i, DUHEER AZ B 0 5 B RAE A . T 1Y
AR 3 H a8 LA S f 2 ) o B4, o i 2
MG, WAk, A TAESIAAR 55 S SRR 2 XL
A RAE 5, 1SR 1] AR S MR AT 1 A A O,
XML A= i S VR AR R g ) R A, 5 S PR
MU SR 5 T AR, T T — 8BB4 ) B
Hand, SR BT, XA R SRS,
MU JE LR AR SEE PR f 26 1) J5 B4 220
SCHERRBEAR AT T 1) S E P I 8 o TE AN
HJa B, Wz 2R S E R AR T )t 3E Al
RS SFERAXT LR I T B o ML ) )5 B0 i D2 A
S i b B G R ) T R 5 | S P B i o e
T T LA Nz sh A AR E o
22 EHESH

X trot 2B T WML R LA NIz sl A & A Al Z
PRS2 B O AE S XL b, W23l
IRGEXT fALklielt, semdliz st te, S ERal il

SAEF AT, BOHUARNL S Bt A 55, R
JrO AL T LT Gy, R B A DU L 25 44 %t
HUAREE O TE x—y A B RS20 . H RBASE L
P X L7 L 1 AR T AN 4 s, M, 2R
) R EWUURGE S XA e HE 10 B Bl 1,
M, M, 5351k SR 1SS x By Bl e

~ -

—>Ii<—
B4 ENERASEHBRNETEE
Fig. 4 Diagram of the reversal torque caused by gravity
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