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Structure Design and Simulation Analysis of Weeding Robot

Sun Yanxia Chen Yong Jin Xiaojun Wang Yan

(College of Mechanical and Electronic Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract; A weeding robot that could work on intra-row weeding and inter-row weeding simultaneously
was proposed to improve weeding efficiency. The robot adopted suspension structure for the optimization
of field adaptability. Physical prototype of the robot was developed and manufactured. According to the
obstacle-crossing analysis, the suspension structure was of good adjusting function. The obstacle
navigation characteristic of weeding robot was simulated by ADAMS. Tits ability of crossing obstructions in

convex, concave and oblique lands was researched and simulated. The results showed that the robot

could move on these three typical lands with excellent adaptability.
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Inter-row weed Suspension structure
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Fig. 1 Structure of weeding robot
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Fig.2  Physical prototype of robot
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Fig.3  Robot postures of obstacle-crossing
(a) BAEFME (b)) BABE (M)  (c) XUFEBUE
(d) WAL (e) HMUBEE  (£) S0 e gn A

A X 3 A AR X 20 B, AL A AR T
BEIN, B L R 05 AR 4y 3t R Y, AL AR AP 5 T K
o BAHIA T IR &, P AR B
Ble NP5 O ORF AT 00460 1A 452 0 3 A7 — €



266 g ol Bl ¥

20134

Ay AZAE o
3 ET ADAMS WM {FE 5

3.1 MBEAEBEWET

£ Pro/E 2.0 vt 7 L #5 ANFE ML AL, F) 322
[ F2 5 MECH/Rro2005 45171 5 A ADAMS 2005,

HRAEHLEE N T 3 R F 25K, 78 Pro/E
ST BR B AL AR R SR G A W R
BERUI R TAETG. PLas A 25 kg, TAE
V-6 EBCE B RS SEA S, B RN
10 kg, fifb A AR FHAE V- 6 B0 0 — 58 17 77, K/
9 100 N, J5 [ 58 ) J7 0] — 3. %48 HAE 200 mm,
TAEF & KT8 700 mm x 600 mm , -5 .0 Bk F
GILT G BIRLS A JS A8 SO 24 R L T A R

PEFE, 7R I8R5 S 2 TS AR A2y
SROFNBE Sy, SR 4 fish 7 o8 BRS04 58 15 3t TG =2 )
MAFER T

3.2 HSSATE3 FEEBGEAEMES

XEF AR H AR S5 AL 3R 8 R I AR 2 B
IR R T A AL LB B BLAR N
YR G PRt 2 FEAR , D e BIL e A AR F 3 7 4 23 A
FEHEE,

SEENL T AR R R MTE 3 el i 78 3 T 4
FRTY A 4 BT o R b TR R R LR S0
mm 5 I BRI EE D 20°, 5 B 70 mm; [MTT
M T 19 58 B2 R 400 mm, PRPE D S0 mm 3 46y 7 2
O B EAT A T I ROIR B0, 475 EC o3 A AT LB e AL
i N R A FEE B o

()

(©)

P43 Rt R b T FL AR AL
Fig.4 Simulation models on three typical lands
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Fig.5 Centroid angle of platform in raised ground
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Fig.7 Centroid angle of platform in slope ground
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Fig.6 Contact force of front wheel
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Fig.8 Contact force of front wheel
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Fig.9 Centroid angle of platform in depressed ground
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