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Abstract

Jump robot has the characteristics of high motion flexibility and strong obstacle crossing ability,
which has become the research hotspot of bionic robot. The robot designed is based on the struc-
tural characteristics and jumping mechanism of frog, the jumping movement law of frog is studied
from both anatomy and behavior mode. We analyze the characteristics of frog bone structure,
mass distribution and jumping movement, the basic functional modules of the frog jumping robot
are abstract, and the structure design and kinematic simulation are conducted. The results show
that the bionic frog jumping robot designed in this paper can achieve stable jump, motion control
and buffer impact force.
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Figure 1. Frog skeleton
1 SR

XA AT 32 EEE F A BRSBLA 32 B HE L. L B Sk U THERA L. 2 LR 2 B 70 R S F
ARSI LA, 3 B IR A R rpr s R LA 1 R S R RS G T R R K DG LAY, FE IR
e VE AR B SR RIZRAL TR HERA LR PR T LD, 308 Jek A TR A P e 7 AR R G 1 e
fE, FEAEREBRRT . FEERMEOCTE 3N HEEM. SMNRFMAY. NTEFSME). BT B
RTFIER B OCTS A 1A E B (R HRR) o BTIRR R 3 /N E HEE, IO RS &% 1~ E i
B o FESEbRRE W B R I A BEOCT R AIE ) 1357, AMENIGES) 407, WAMIEIZ Bk 10°
TN 40°, WRCATEMEZ ) 1557, BROCTTRAE 2 150°. BT I JE M IZ B i e n £ 38°, A5 IR
/b F-30°,

2.2. BEEMKERNTES T

FRERIBRERIE AR, Wilsl 2 FoR, BN =ABG BB P B AR B 2B RE,
ERH LRGBS ARSI A, KRRV LB A, B R R R, B
KA LRI TFARTKRIT, ARO[ 2 AR P, e 2R BT, RS ki RE 45 AR AE R Bk i 2
TrraEs, Sk EEE . R Boh, BB, R BRI RRAS, A, R R R
FRULA AL SR Bk R B 28 3%, I IRAR E MUk . B RERY B, TR, BIBCHEAT 20, S R
Hlilel, sh, TR BRI AWE, JE T A . T REREER BRI ARG, RIS, SR
BRERINS [ B R L0070, e Bk b

Figure 2. The leaping process of a frog
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Figure 3. Bionic frog jumping energy storage device
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Figure 4. Simplified flipper design
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Figure 5. Overall structure
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Figure 6. Simplified kinematic model
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Figure 7. Simulation process
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Figure 8. Simulating motion curves
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Figure 9. Interface and results of Adams simulation
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