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Velocity control strategy based on a cloud model for unmanned
agricultural vehicle during obstacle crossing

FAN Bowen, XUE Jinlin
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract: [Objective] To improve the intelligence and safety of remote-operated agricultural vehicles.

[Method] A new method for unmanned agricultural vehicles during obstacle crossing was proposed. The
collision prediction model of unmanned vehicles in dynamic environment was established, and the real-time
collision location was determined. According to the cloud inference principle based on both experience of
experts and agricultural operation environment, velocity control strategy was established to realize velocity control.

[Result] The algorithm took 0.170 1 s on average to make a prediction, the velocity control results of
unmanned vehicles excluded the impact of non-threatening obstacles and accorded with the velocity cloud
inference principle. [ Conclusion] The established algorithm is able to realize real-time collision prediction,

possesses anti-disturbance ability, and satisfies real-time requirement.

Key words: cloud model; unmanned agricultural vehicle; collision prediction; velocity control strategy
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18 B FREhF Y I TN AT BB T RE D -

1
X—X,— v tcosf— —artz cosf=0
2 (1)

Y=Yy —Vtsinf — %a,lz sinf =0
X, v a, 70 0l N BERS AT B B 5 IR, ¢ is
BINFIE], O NFERSYIIE 3N T5 17 5 X I A R A
B NANY ZE AP S AT JEAE Y, AR ]
B AT B R S R E L, 5 R R B, (TS N AR
AT AR Y B 2 Bl m) AR sAT 2EIN IE AN A2 58 4 )
BELZATHE, A WriH 8 LA HAT 377 [m), AHE 5T
TR AR S AP S BB IR A O

t=p(l+q|x—x0|/|y—y0|) (x—x0)2+(y—y0)2/va, 2)

X, pog WIBIEREL v, AR AE50AT s
B TE NAEME 2230 L B 42 5 R N
y=kx+b, 3)
o, kN ETI ZS A bR N R TR R b ONE L.
BRAZTTAE (1) (2)s (3) BA PR 2% A, B AT 454l
TR 5 R

1
X—X,— Vv tcosf— iart2 cosf=0

1
y—Yyr—V;tsinf— Ea,t2 sind =0

t= p(1+q|x—xo|/|y—yo|) (x—x0)2+(y—y0)2/va

y=kx+b
st t20,x,2>x20,y, 2y>0

“4)
http://xuebao.scau.edu.cn

22 EESHEHIEE

5T B 25 B, 24 1 B 2801 M A
v TR0, 570 U S  HEEAT H P Vi 1
1o+ ¢ 200, U 5T K RN T
Ml 58 L L, I P BB R — 25 e
BLOLERAE . B 1o B AL SRR A (v, v, ), T
VAR (5,0,3,0)» ¢J5 2 AIBUIE T oy, ) WA
VBN B (x5, ), WU 10 B 2007 5 5 i s 4
# (L) A

S ey ey S

€ X

L \/(xl ) )2 +(y1 v, )2_
\/(xo_)C,O)2+(y0—y,0)2 ,

H130 (6) FI %N, 2 L'=0 I, FEfGH1n) a8 25 2249 77 1)
1B L'<0 I R RE A0 10 S 3 AR Mk 2 5 0 7 1) 328
glyo HENASBEAGTYIE B AL A, o N AR
SEHATROE L 2 A YA SR ARl R 3
I, ORI IR % i (T B ANAE, B2 i 4 1 Bl
AT AR T A

PR b, 2l 25 3 5 o S R A ) SRS A0 R - 2
to W2 BRSO, 25 To N 400 5 b 0 2 TR
PR KT € 1 % Al WA iZ RS Y2 15 his
B FREGY, A N Is s RS, ) W B RS ) 12 B
RN (I ARE oY1 B S AN = RS /R e
LU Al f 5 B O P O 2 R i R A A 4 R
A AAEAE, WERRF Z AT AR . 18] £)5, 45 A
YT SE AR ML 225, (B C o bR A BARAE, TREFY
R AR, E ARSI B Al X 3K, K =R
1T

3 WEERS I

FIH Matlab 2012a ZbHERIE HHE, k56 45
FHEAT 0T o I8 XA (B /N9 150 mx40 m, it
I#A RN 1.3 mx0.5 m BT N LM ALEE N ZE48, 1
Bl 5 pm . e, FpLas NN R AL 2R
# DS-2CD2T12 18 3k, W E 7 #E% 1 280%720;
LMS-291 $£k RO E ik, FH#iF1% 30 m, G
Fil Y 0~180°; #54%; U-BLOX GPS #ik, & {7k fF
0.05 m, HEEAEFE 0.01 ms™'o Frig it kIS i #5
PR R« 22 A, T8 N AR 2 4 3 % s TP 42 |
ROR R PrT i ae J19m, dERHERRAS 2 80 B e

(6)




118 % omM oKk

39 %

PRV RE ) B BRGS0 s SEIN PELE, Bk
FEIN L I SE /D

5 FTARMAEAEH

Fig. 5 Unmanned agricultural robot vehicle
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