202042 H Kﬂﬂﬁi'—%ﬁ'?ﬁ 516 H2 M

doi;10.6041/j. issn. 1000-1298. 2020. 02. 004

L5 K Ly St R PR A LB A B 4 25 R B 4 R 5T

g o oK F K R OF OBRER? I &Y
(1. RN R T2k, A8 230036 2. LA R BRI £ TRLK %, S8 230036,
3. AR Tl 7 e S E BE R U Rl B o0, AR 230601)

FE: SR IR T AE B AP A BB LA 2ok BREORT B AF R, B T = 2Ry I % T o AL A
NI, I T LA AAE 20V B B TG 5 = 2 05 DX 0 TR 114033 Bh 2 A0 | e 7 T [ 40z Bl 2 J LA AR R 53
T — R T R FRRA T A s T v, SR AR IR S A LR N BB S R AT T 1 5 R R
AR IR B S RGO B SR P B 7 B rp AT 3007 (1R 25 8 W18/ N R F O, 1 1) 437 1R 25 7E
+0.2 m PIESN, IERTTE 1 s PTG AS JRAE  Rr IR 3 11 05 L AP, =5 B iR 22 9 P I 7E = 0. 1 m JEE P9, A1 B AT 76
1 sINTE R A TREE , BRAR R B P ] 46 445 SR 2R BH , ST 2 B T Ty X 6 T VL 2 A B B A J PR B ) 1R 25 49 1 R
-2.9~8.8 cm, —14.3 ~21.5 cm, BARRE /P HEHIE £2°, £5°0, BEIEWHE B FLPRIRERTR K
KR BATHLARN; BRI MR R AL

RE 4SS, TP242.6 SCERFRIRAD . A SCEHES: 1000-1298 (2020)02-0029-08 OSID:

Control Method of Dimensionality Reduction Coefficient of
Rugged Mountain Environment Catching Robot

LIU Lu"?  YANG Bing' WEI Dong' SONG Yu'” CHEN Liging'> SUN Yan'~
(1. College of Engineering, Anhui Agricultural University, Hefei 230036, China
2. Anhui Province Engineering Laboratory of Intelligent Agricultural Machinery and Equipment, Hefei 230036, China

3. Collaborative Innovative Center of Industrial Energy-saving and Power Quality Conirol ,
Anhut Province, Hefei 230601, China)

Abstract; Aiming at the problem of large fluctuation of the attitude and low tracking accuracy of the self-
propelled crawler robot in the rugged mountainous environment, a three-dimensional rugged tracked robot
control method was studied. The geometric model of dimensionality reduction kinematics was established
by analyzing the kinematics model of the two-dimensional flat road and three-dimensional rugged road
surface of the robot. Then, a sliding mode control method based on the dimensionality reduction
coefficient was designed to realize the three-dimensional rugged road track. The motion control of the
robot and the path tracking simulation and experiment of the smooth road surface and the rugged road
surface were carried out. The simulation results showed that the driving direction error was gradually
decreased and approached O in the smooth road simulation, the lateral position deviation fluctuated within
+0.2 m, and the attitude adjustment can be completed within 1 s; the three-axis position error in the
rough road simulation was controlled in the range of + 10 c¢m, the attitude adjustment can also be
completed within 1 s. Through the path tracking test of smooth road surface and rugged road surface, the
lateral deviation after robot tracking stabilization was - 2.9 ~ 8.8 ¢m and - 14.3 ~ 21.5 cm,
respectively, and the attitude error was controlled within +2° and +5°, respectively, which satisfied the
actual tracking demand.
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Fig. 1 Structure diagram of small robot
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Fig.2 Sketch of two-dimensional leveling road movement
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Fig. 6 Simulation results of two-dimensional path tracking
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Fig.7 Simulation results of three-dimensional path tracking
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