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Gait Planning and Simulation of Quadruped Robot
SONG Wangda, NI Shoudong, MA Dong

(School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 211816, China)

Abstract; In order to achieve a steady walking in various ways for a quadruped robot with a front knee and back elbow,

the D-H method was used to model the robot kinematics, and the forward and inverse kinematic solutions were solved.

The several foot trajectory and centroid position were planned, the switching sequence of standing phase and swing phase

under static gait and dynamic gait were analyzed. The robot gait transition from static to dynamic was realized by a

smoothing joint angle transition equation. The planned joint trajectory in MATLAB was used as the ADAMS driving input

to realize continuous simulation under three gaits. The motion characteristics of the robot gait in the flat walking,

obstacle crossing and trotting were analyzed. The results show that the three generated gaits are effective and feasible,

and the static gait and dynamic gait are smoothly connected, which provides a basis for the selection of driving

components and optimization of gait parameters.
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Structure of quadruped robot

Figure 1
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Table 1 DH parameters of single leg linkage
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Figure 2 DH coordinate of quadruped robot
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Figure 3 Sequence diagram of centroid

position and gait planning
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Figure 4 Sequence diagram of centroid

position and gait planning
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Table 2 Gait parameters at different stages
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H 1200 500 200 330 333 4/5 15
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Figure 5 Smooth transition curve of joint angle
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Figure 6 Simulation interface
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Figure 7 Joint angles of single leg

JOTE y J7 18] B LA 52 AL A A8 00 1] i 422
B LR 2 P b ST 2 R E 2 0 330 mm, 5 KL%
B ES —2, [l AT AT 7 e A 2 R R i s 2D
SPGB, M2, SR S SRR DA AT . 1R
X5 F/INHZE AT Ly T3 1 AL B i B S AR it b, (5
SRR O FLERAS SN AT, Ul B LA LR XS F /)N 3
RN, SRR A U E L g AR UL R B,
HALSS NIz sh B Wil 2 7 Bk A X Mt g
J PR 2 T HLAS AT B 5O B R AL T AL X Ak
4 b, IR S PR AR 5 PR R LA A B O B A
B S SR UL S I N AR E XS F /NP 2

JCs 2 J7 6] FR A0 7% AL B B 3 3t T ) o 32 7%
16, T2 BN RIS  Hlds A 5.0 & B2 2 0. 702
m, SFHATE DS T RS v R SRR L O T m, A
s, Bl R B RS 0. 688 m, R DT FiI S
PR 1.2 m, HLgs N7 B b 3] 0. 705

0 25.0 50.0 75.0  100.0 125.0 150.0
i [H)/s

(@) BT Lo AEX T [l IR F

0.2
RO
2 0.0
& 0.1F
02,

730 1000 125.0 1500
i H]/s
()L EY T AL RS

0.705

£ 0.700
“Qﬁﬁwwmw
& 0.690

0. 685

75.0 100.0 125.0 150.0
(c)it TszI;TJ/IiJ kA2
B8 s 3 Nmegiats
Figure 8 Displacement of centroid in
three directions

m, I HIEMEIZ 3 T, oA & RS 0. 687m, 7
HRREL S RS, Bl N SRR R IR B S
AL AN /N AR S O B, HLds Nz 8l s B2 R T
SCHEAR b ) B AL B2, 2088 Y 0. 03 m, BERHALER A
fXTﬁJ/J\E’Flij‘? SCHERA A Bl AR U 4 ) A5 J 21K

o P, TER SRS T, HLas iz shiz il i 7% i ==
«U(*XTHL%¥?F§@E S

T B S R R A K Bl R RE T AP A B R,
s EA WL AT S S35 b e 9 B O S it
BRI A il 2, 7 FUBR AL T SCEEAR I, Hlaie AR
IR

T = Tground - Tbody o ( 10)
T 2 Ty g A R -5 0 T2 Ml S J8 5G4 4 396 I 477 1]
JI5E B2 2 b 0 it 7 AR AR B DB 5 T, ISR
TSNS R £ 07 18] 3 AR IS g Ry S
Plas AHLER v 19 323 3 96

knee

_200.0
g 150.0

Z100.0
& 500
R 00
# 500

100 0 125 0 1500

-0 25.0 50.0 75 0
B [A)/s

B9 ERMGEYT WML

Figure 9 Moment curve of single leg knee joint
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