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Fig. 1  Driving robot mechanical structure
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Table 2 Tractor driving robot actuator power configuration table
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Fig.2 Measurement and control system schematic
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Fig. 3 Measurement and control system software interface
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Fig.4 Graphical description of the robot control structure

BT ANHLOME AP 705 H AL 2 B 53 0] L
TEAR I ZI A BIHL & N IETE AT Y s 4 rh
BAE RGN U6 R T HE L2 BHL A N A2
PLERNIER TARIRZES T, S IRB P s R LA A 3 R
JEU BT T A0 AN A AP O AR S PR o
MRS 8 A B TR SR B 5N
KR SRS P N AT 1R

1) P B LA AL BR G BRI R i R
GEICIEARIBCH Ay B ARl R, S BbLas A 42 61 &
GERLINZARESE WUAT 55 2 5

2) HATHL B I AFRWCERIPLER A A B o1k e
JHIE S5 1682 ;

3) HPIHLAREL ST ER IR S 5 B 454 B0 Pk
IR L AR AN B PR

2.2 AHEESIEN SN

HI T HELHL 2 B AL A 5% ) S5 A BT R
BA 22 R 25 () ZE A AL S SE I SRAR B e AL T
i HHLRE AR SO ) — ol 5 T ) e L PR O B A5
K R LR RGN 7 3k | 36 o AG M 4 1 AL 25 B AL A T
RIS 5% 1) LA T P9 Rl X P AT (LK 4] 1 25 B N B 15
A WL B S NTIRZIE S K i N DK
il

AR ZR G BOE AL B A [ LT

SJEABEE I LUREAS SRR e 1) LA A R 3R A 2
A1) NTTA AR T5 1) S FE ], DA R e ) LML T AR
BB S A B 2y, B LU [l LR T AR50 K
P R I 2 A A RO 5 2 ) R ATL A i) AL T 42 il
FALA 1) of e T L T3 bR 0 2B A2 AL e B R AL TR
PRATHe (] R AR IR, A0 b 7K U8 MU ARl RS 22 %
BH 332 2024, W07 10 458 T e 22 14 % 1) LR s 23 B
Z U TR GE A 1 % 1) FBIL R O A A ) E
A NTA AR LB ], I TTD1 38 2L B R
P, 5 ZEHE R DA 1 AR Dl A8 A T 5 B0 TR (E A
ARIETE | 87 1k 2 GE DR O A7 Bk i AR O A A B A i
HR VIR B MM ERS, S8R, 51k
sl

AR SO SR Vb bl | b R K U 6 TR HE AT
P i Pl S 56, RO 1) 3L 5% Bl A B2 T ) s AL
P LA 2 B ) S R AN 5 s, TRl A 2 1A
7] et A 2 1] R, 7 o) 2 LA )28 AR AR 0. DR Rz L
1) BRGUATAE W B 3 8 1ok S 56 A B e e T BHL g
AROUAE A T B AL AL I S AR R JEE BN T Al
SRR FEL I T R ARG AR AR G A HIL AR i
TE TR B, B (E HEHE RIS PR 2 45 1 T
LSRR R A T NI e == DN A ] D
R R TZBIE, RGEEAABUIMER, 25
BEALAS AP 25 Bl N B3 58 BN 4 FL LAY R TH
THPPR B0 A A B i 5 | A 1) AL P 3 8 A I AN e i
BE AR, PR T 25 B BIL A A K 4k S ff 5 B 3225 5t
LS

[5S) +~
T 1

] L HLHL /A

o —_
v T

270 -180 90 0 90 180 270
T7 LR A01C)

BIS et s bR 35 5 ) B A 5 AR 46

Fig. 5 Steering motor current and steering wheel angle
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Fig. 6  Driving robot overall layout
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Fig. 9  Robot shift experiment based on PID control
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Abstract According to the low intelligence level of agricultural tractors used nowadays,and the existing artificial
intelligent technology can’t satisfy the need of fully autonomous driving in the complicated field environment. Thiss-
tudy designed a tractor-driving robot based on human-machine cooperation,which can upgrade a traditional tractor
into an intelligent tractor nondestructively and rapidly. The driving robot structure consists of four parts:a steering
control manipulator , shifting manipulator, rotary tiller lifting control manipulator, and pedal control mechanical leg.
By studying the control method of human-machine cooperation,a human-machine cooperation intervention criterion
is proposed,and a human-machine cooperation mode switching method is designed based on torque detection by
steering motor current feedback. A human-machine cooperative control system and strategy was developed and evalu-
ated in experiments.The performance of the tractor-driving robot and the effectiveness of human-machine cooperative
control strategy have important practical significance for promoting precision agriculture and improving the intelli-
gence level of modern agricultural equipment.
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