F41K 514 Aok X F F R (B KR HAF RKR) Vol.41,No. 1
20205 1 A Journal of Northeastern University ( Natural Science) Jan. 2020

doi: 10. 12068/j. issn. 1005 —3026.2020. 01. 020

BEEXEEENNENSE AFRIEF S0

LEA, BRE, BRA, AR
(1 AR BRSSPI R M 0005, R FI 250061 5
2. AR U TR R G RBem il R YER 250061)

i E. WTHREMEIS AN SRIEGE, Wi T —FEAA 2B YR DL 22 HE R A
AT T — B Bl 38 B 2 K, 30 2 s o K 0 9 R 40 e 0 T ol AN S AT AR B R S B B R Al A T
T R HLRSE N 2 HE X A B K B35 . K5 T Hopf #5169 CPG 57 5 1, S 7 563 A G 9 Y ¢
79K B il e i (1 2235 5K, Il 2k X 45 D A 1) B R B IR B (5 5 5 A R T IR B (5 5 A TR A i
JE A Adams F1 MATLAB/ Simulink X P4 AL#§ AFEAT T bound #2505 B, 115 B0 3 W ELAT Z2 M4 A4 U JE ML
AAFFHIERE .

X A PURHLERA ; EEHE ; Hopt B ; CPG;bound 75

FESES, TP 242 XEARERS ., A XEHS: 1005 -3026(2020)01 -0113 - 06

Running Analysis of Quadruped Robot with Flexible Spine
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Abstract; In order to improve the running performance of quadruped robot, a quadruped robot
with flexible spine was designed. The flexible spine was composed of two parallel rubber rods and
a driving hydraulic cylinder. By controlling the expansion and contraction of the driving hydraulic
cylinder, the two parallel rubber rods can be bent up and down. The influence of the flexible spine
of the quadruped robot on step length was analyzed. Based on a CPG control method of the Hopf
model, the expressions of the amplitude of the joint drive curve of the hip joint and the knee joint
were derived. Meanwhile, through the reconstruction of the network topology, the spine drive
signal was coupled with the joint drive signal of each leg. Finally, the bound gait simulation of the
quadruped robot was done by using the Adams and MATLAB/Simulink softwares. The simulation
results show that the running performance of the quadruped robot with flexible spine is obviously
improved.
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Fig. 1 Quadruped robot model with the flexible spine
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Fig. 2 Running diagram of the quadruped robot
with bound gait
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Fig. 4 Influence of front body angle on step length
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Fig. 6 Robot leg joint amplitude calculation diagram
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