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Abstract

In order to improve the obstacle-crossing performance and efficiency of a hexapod robot in a vari-
ety of complex terrain environments, a hexapod robot with changeable walking modes is proposed.
A Kinetic model of the foot walking mode is established, and the robot determines the smoothness
of the road surface by emitting the returned laser, and if it meets the required requirements, the
hexapod robot changes to the wheeled walking state, which improves the efficiency of the operation
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in specific occasions. The ADAMS software was used to simulate the dynamics of the hexapod robot
model, and the displacement, velocity and acceleration curves of the centre of mass were obtained.
The results show that the hexapod robot can maintain a smooth state in motion, which verifies the
reasonableness of the dual-mode hexapod robot model.
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Figure 1. Structure of a hexapod robot
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Figure 2. Mechanism deformation diagram
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Figure 3. Flow chart of mechanism deformation
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Figure 4. Triangular gait planning
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Figure 5. Four-corner gait planning

B 5 MALsmR

[ON

DOI: 10.12677/csa.2024.1412248 146 THENUR S 5 R H


https://doi.org/10.12677/csa.2024.1412248

4,

R %

VU D A E VUSRS, HLES DU Fob A5 R 3 4 DU 2R R SZ4%, RT DA SE AN [R] (3t T A 558
FrAREIE LA N B A E M. UGS s AR A A T R R 80, AR DS /S &R = A R
BRANA R Ao P BRACA S Ao SR RRANA AR, = 2R IR A R VA M S ¥, Bk R A 5 R

TP EA R RIS, WA E BRI EE NG, T IR S, feft T S 2 S
s PRIEAEAS A OB T P08 T S 2 ORF5P, (H2 AP SSEER ARG BRI RS, TRAMIE
RAEERE RIS T A eI e IS . BT ELREE 6 Brs.

1LE
Iy
E 3 5

(g) (h)
— B3 — SR
Figure 6. Pentagonal gait planning
6. LS
4. RENBABZHFER
I D-H RS R HOCTT AR R, 6 AKRNTESA, o WK EE, o A, d, A RS &
R R LS R S BB ZHn 4 1 TR,

Table 1. D-H parameter table
= 1.D-H &8k

FEIE 7 a % d.
1 o, a o d,
2 o, a, a, d,
3 o, as oy ds

4.1. HBFANEZFIER
PIAH AR R A B AR O R Ik A R
T =Rot, , Trans, , Trans, , Rot, . ©))
MRS TE A, T4 A2 S A AR ZRAF XS T B AR AR 10 T IR AR B -
Tso = -|-10-|-21-|-32 4)
A S P R T R AR AR AR T

DOI: 10.12677/csa.2024.1412248 147 THENUR S 5 R H


https://doi.org/10.12677/csa.2024.1412248

R %

P=T'TITZ(0 0 0 1) ()
p, = kch, +1,c6,c6, +1,c6, (c6,c6, — 6,56, ) (6)
p, = 1,56, +1,56,c6, +1,56, (0,6, — 6,50, )
p, = 1,56, +1,(s6,c6, +c6,s6;,)
4.2. B/ANBEFLRE
1B F) P A O L XS TR AR RO LA RE, RPN S KRR . BAK@) AL
A 2 (1) 43
(Tlo )_1 Tao = T21T32 ()

A7), BT LR BG4 6, « I8 0, « R 6, A (8) Ffn:

arctan [&j , pe>0
Py
Py
Px

91 = (8)
arctan j+180° , p,<0

6, = arccos — pzz — | +arcsin [ I3C€32+ |2 . J 9)

J(ct, +1, ) +(1,s6,) (e +1,)" +(1:s0;)

2
cop, +s6,p, —h) +p°-12-17
0, = arccos( 1P +sAp, —h) +p -l -l (10)
3

21,1,
5. INEHE
KH ADAMS XL NBEAT AR, NG NS AR BB R R, SRS 0 BB R S5

MODEL_1

61.0

[ — Mecn1.cM_Position X |

60.0

1

59.0 4

Length (mm)
n
[==]
=
L

57.0

56.0 1

55.0 T T T T T T T ; T
0.0 1.0 2.0 30 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Analysis: Last_Run Time (sec) 2024-08-06 15:09:42

Figure 7. Centre of mass displacement curve in x-direction
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Figure 8. Centre of mass displacement curve in y-direction
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Figure 9. Centre of mass displacement curve in z-direction
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Figure 10. Velocity profile of centre of mass in x-direction
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Figure 11. Velocity profile of centre of mass in y-direction
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Figure 12. Velocity profile of centre of mass in z-direction
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Figure 13. Acceleration curve of centre of mass in x-direction
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Figure 14. Acceleration curve of centre of mass in y-direction
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Figure 15. Acceleration curve of centre of mass in z-direction
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