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Research and Implementation of a Driving Simulator for Hexapod Robots
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Abstract: In order to achieve the training of drivers of hexapod robots, key techniques of driving simulator for hexapod

robots are studied, and then a real-time driving simulator for hexapod robots is developed. The system is established under

Eurosim, a real-time simulation frame for complex systems, to guarantee the real-time interaction between the hardware and

software modules. The hardware and software of the system are designed, a simulation model is developed based on a manned

hexapod robot, and thus the driving simulation of hexapod robot is implemented. The experimental results indicate that the

system can respond to the driver’s command rightly and in real-time, and the motion of the robot is simulated veritably.
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Tab.1 Parameters of typical terrains

MW ke /(Nm™')  ern /(N-sm™)  c¢r /(N-ssm™')

Wt 3.4 x10° 1.8 x 10° 1.5 x 10°
K 1.5 x 10° 1.2 x 10° 1.0 x 10°
Wk 23 % 107 1.4 x 10* 1.2 x 10*
W 9.1 x 10° 9.0 x 10° 7.9 x 10°
fifit 1.7 x 10° 3.9 x 10° 3.4 % 103
Fat 3.4 % 10° 1.8 x 10° 1.5 x 10°
VIR 5.7 % 10* 7.2 % 10? 6.3 x 102
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Tab.2 Shearing displacement modulus between some materials

ok} K /mm
I — 1% 233
B — KA 11.4
WM — 8k 16.1
Bg—F 155.1
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Fig.1 Validation of the foot-terrain interaction model
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Fig.2 Validation of the fidelity of the foot-terrain interaction

mechanics model
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Fig.3 Motion planning of the foot
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Tab.3 Terrain parameters in the simulation

ZH HE

kN 1.0 x 10° N/m
CIN 1.0 x 10° N-s/m
n 2.0

ny 1.0

m 1.0

0.1 mm
u 0.175
cr 1.0 x 10* N-s/m
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Fig.4 Physical models of a robot and a terrain
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Fig.7 Mechanism scheme of the 3-DOF motion platform
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4 REHELEH (Software structure of the

system)
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6 #5112 (Conclusion)

RO Bk 51 G A 0 25 Bk SR kAT R IR A 2R 2
BFBRL—, NERA N SIS EPLE AN S 5
(RTa) R, ASO HORB HOR AT TR, TR
T—MANENAE AR SR RS, AL

(1) BN T HLEE N 5 M T 22 (8] f 32 fid g 2 A
B, ok 7RSI EEOR, R T Al A R i
JIERIR MR T, Wik 7 —F 3 B HEE 36 5
HIIZ 55347 7 4.

(2) X HL A AAADL 25 Bih 31 G R S5 A b AT T
wWit. R TN RN AR E I RE, R85
3 42306 — RIS S EHAERE R
Giki K. LA Vortex 5N 715 514, {ESCR{)] FLHESE
Eurosim FXf RGHAF AT 1 50t, RIE T REGH)
R RUEAT

(3) AT T B I R R LIR AT . LL—Fh
BTN RHLEE N BB 77 SN JE B ST T A R
AL, SCEL TN AL N BRI Gh. SEge A5 R AR
W], ZRGSI T LR BT R, JEREE XS
B O3 AR AR At TR R S R, BB T LA A
13z 3.

WA, MTIZRGHET C+H+ EBFIFA, Hik
AAR RGN, TR AR FIER
PLES NHEAT RS B R 1% R G0k Be 8 SLHLN A
NZEBENLEE N BRI | kst ek LA s
TAE.
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