201944 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %5 50 % 25 4 1

doi:10.6041/j. issn. 1000-1298.2019. 04. 017

N EEARIZITEEMZTISIAE

Ao o B mAR FEB R R KRR

(1 BRI R 2 T2 e, 8 2300365 2. 284 B RER LA & TRSCH =, AL 230036)

FEE : B0 fr g L DX iR 28 e 3 PR T /0N TR A e (R L P ) A oMl 5 00 3 O S 1 TR R AR AR AR AR AL AE 5 22 W VA )
178 MRS E TR 5 5% il 0K i X2 3 R G5 e ml RGHAT 40T, Bt TN BV R AR HL. FIH RecurDyn/
Track 1 B, @S AR DR ML S H 2B S5k 19 8y J) % 508 2 S R, 58 URLAR ML A% 3l 7 & Bt AR A, I X RLAR HLAE
e 2B Y R BRBE T AT IR . 0T AR RN, B A IR LR B BE A A B A 1] A2 Dy 0.8 m Y SE PR EEOR, Y
ZE 10 HRATIEN B ) o7 & M /N T 30, B3 G BRI E BN 1.0 m/s B0 TE AR HLAS 3 F G AT R IT
TR o) M RIS E T o R R BILRE AL FH T3 0 245 SR SR W], 8 3 1 5 A R BT P Sk e o) M R A O A R 28 4 BR R R SR, R
FRAS S 5 B 3 22 1) A% S A AR LA 8 B Sl 1.0 m/s Bf, Fe K MIMEE A Ok 14. 38°, 30 45 ok JHL % 26 00 38H A e 2 6, i
4z Al il .

KR WA DRBITE; &t AR

FESES: 49 XHRFRIAED : A XEHES: 1000-1298(2019)04-0156-07

Structural Design and Test of Wheeled Tobacco Plant Protection
Mobile Platform
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Abstract; Aiming to effectively overcome the difficulty in plant protection robot operation with rollover
and insufficient steering space when driving in furrows located field at the south of Anhui Province.
Taking stability and steering sensitivity of the wheeled tobacco plant protection mobile platform into
consideration, by analyzing and adjusting the transmission system and steering system of the mobile
platform, a wheeled mobile platform for driving and operating in tobacco fields was designed. The
simulation software RecurDyn/Track was used to build the dynamics and kinematics models, and the
mobile platform was optimally upgraded and designed in terms of mobility and steering performance. The
robot was tested in the field with high furrow to verify the simulation results. The results showed that these
simulated models can turn around at the radius of 0. 8 m; the deviation was less than 3° when it was
under straight-walking condition. And the optimum operating speed reached 1.0 m/s through simulation
analysis by comparing the motion stability at different moving speeds. All these numbers proved that the
modelling robots were high in steering sensitivity and stability. Through the field experiment, the steering
sensitivity of these modelling robots can meet the needs of tobacco fields in the south of Anhui Province.
Furthermore, the inertial navigation device was used to test the deviation of the robots’ walking angle and
the walking stability between the ridges. The largest tilting angle was 14.38° when the mobile plant
protection machine operation speed was 1.0 m/s. The research developed the design of mobile platforms
in managing the high-ridge farmlands both in theory and technology.
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Fig. 1  Structure diagram of tobacco plant protection robot
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Tab.1 Main structural parameters of tobacco plant

protection mobile platform
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