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Walking Attitude Control Strategy for Quadruped Robot Based on Trot Gait
LI Longkun, FANG Honglei
School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Objective This paper investigated the configuration and kinematics, gait and foot trajectory planning, and
attitude control of a quadrupedal robot in Trot gait. Methods First, according to the leg configuration characteristics of
the foot robot, the quadruped robot with front elbows and back knees was selected, and its leg structure was the jointed leg
and foot configuration. Secondly, the kinematics of the quadruped robot was established by the D-H coordinate method,
and the derivation from Joint Space to Task Space was realized by using the geometric relationship of each joint and the
geometric graphical method. The requirements of the foot trajectory were analyzed, and a fifth-degree polynomial was used
to plan the foot trajectory. The attitude control strategy was designed: relative position controls were added between the
ends of the four legs and the body; the PI controller was used to correct the attitude data output from the body attitude
sensor; the output attitude data were combined with the results of trajectory planning; through the inverse kinematics
solution, the relative positions between the foot ends of the four legs and the body were adjusted to control the body
attitude. This attitude control strategy was applied to the Trot gait walking of the quadruped robot. Results To prove its
effectiveness, Simulink of MATLAB was used to simulate and compare the attitude control with the open-loop control, and
the results showed that R, P, and Y angles of the quadruped robot walking under the attitude control strategy were
significantly smaller than those under the open-loop control. Conclusion The results show that this attitude control
strategy is feasible to be applied to the Trot gait, and the walking stability of the quadruped robot is greatly improved.
Keywords: quadruped robot; Trot gait; attitude control; simulation analysis
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Fig.1 Three—dimensional model of a quadruped robot
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Fig. 4 Single—legged geometric relationship of the
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%42 %
JE Sl il £k
20

g

ERE

8

,‘E‘-

= 10

=

N

5 E
0 L L  { 1 : 1 V-
0 10 20 30 40 50

X J7 1814y % /mm

7 ERSTEHKE R T

Fig. 7 Foot—end trajectory of a five—order polynomial plan
4 VU HLES s A
4.1 PUEPLEE NPTk

VU R AL ATEATE B AL B 4828 2 4 SRR Y
B i 80 X 7 R ) R A R o7 B R ot R AT 3 et A A
i A% R R S A XS T2 M 1) S A A A AL s 3k B 4 T AL
SATEZAEWMEMN, K 8 s, BT 2L AR 4
SRMRIFI B, LA S R A3 it 4, &I D AT T8
LA DRI AL B0 T T SR W A 4 AR R, 07
LB BRI, O A HIL B AR AR AR A S5 [r] b T
B .

Ly
B8 RinfuBER=ET=HE
Fig. 8 Schematic diagram of the foot end position vector
AL ) SRR D AR T A S B LR,
] 8 HA b S B i e 2R T LR N
@)Hﬂ’ = MHE{ (11)
K1) 1,007 AL B 48 254 AR T 45 5 PR ALER i
SERIBHE A, B OD Wl B O, BB BN
Ak, 04 2 A RAENLS ABER R 0'F,0' Ay
fE i, LIS AGEHIBEAE . O'A 1 0'A,,, e FE RS iR
R R R

_—  —>
O'A=R - 0'Ay,, (12)
B (12)RAK (1) T,
—  —> —_—> —>
AD=-0"0-RX0'A, +0D (13)

A 313 ) AT 2% TR A S AR Xt il S 3 A
ENIDENACSSE N L W AW SR ke U IR GRS RSP S
TR B

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



%24

R, F KT Trot AWM RALEAAT A LA Kk 61

4.2 R BT

BT Trot AN AL AATE L4 I ik
K19 Fron . DU LA AAE Simulink [ B, A5G IR
PO RN AT, LS 2 2548 Jie I i — f 220 B
Y SRR Z A T i AR R SRR A AR AR DA A
VAR Y. Z J7 10 B A2 RS  FeUam i P $ il s BEAT 18
TE P08 TE i A 50 o 8 2 A ) SR e Ak L, 28 2 47
ARG D B2 FA B2 5 i B 2 7530 114 BE AR ML B i 5%
L5 it B B AR A 3 RS R B R L
IR 4 L S A B AN 5 o S i A B3 i Bl P i 5
HORRFILER - PRRR 125 T A, i A 315G 7 4 il e
Airp PRFFIY R HLAS A AR SE ROBLE 23S 1T HiTA 7

vy P B
PLE 15
E; pospype [ UA TR & B,
— SN pos, \ pos,
| mosswmn |
Popor [ESE Lo g [Ty,

9 EEEHIRMEIER
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