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Virtual test interactive control methods was studied, agricultural machinery virtual test system was

designed, experimental platform for field operating mode simulation and interactive control was built, and

the drive of human and agricultural machinery in virtual environment was realized. To simulate the

gestures of tractor driving, four degrees freedom simulation testing platform was built. Crop rows from

virtual scenes were identified and control signals to control the tractor’s speed and direction were gave.

Results showed that the maximum deviation of roll angle was 0. 34° | the maximum deviation of drift angle

was 0.51°, elevation was 2.5 mm, and speed was 0.12 km/h. Physical prototyping and virtual

prototyping were in good agreement.
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Fig. 1 Display system of agricultural machinery virtual test

1.2 MBEMEHREFAEHNIEIT

PO A R O B d RS I R B
PR A R G LA L (8] 5 T 3k 25 4, S8 BX 4
PLALAE F AT IR 3l e 1) AP MR 25 4 A28
SRR E A 2 s .

-5 p A e B AR GE R B, s AR 4 A TR
IR UG AR R (9 1Sk | v YA IR IR A R il
LW ik R A8 SR TR AL R &R G iR A
10 MPa A2 7€ J5 71 M1 o J 3 o 4 98015 U 32 43 0 1
Mg R B 4w oy A 3 B, 248 3 4> R BCAR] AR 1 2 51

B2 e Ry
Fig.2 Test platform

SRR F AR LT AR (PN et B Rl N AR ()1 PL A
By E BE AR AN AR Sl el R G i A e A
i PR o 38 A 2
1.3 R = 445 2 F0 i 3K 30 45
L3.1 BB

X AL SR BEAT R AR, Xk 2% 2 90 1 4 A RS
Frim ez, = 4 ) B 4K F Pro/E X 3844 #E 45 = 4k
R R A 3 ) = 24 20 0 R TR e 8 S T obj (1Y
BERL SO K obj A 2 = HERAL S A = 4 £ KAK
ff Multigen Creator, 5 H #% 2 flt ff) = 4 X I {45
A | Multigen Creator K {4 X 2 31 {4 455 740 i 17 %%
e, T2 e 80 fle k% 5 AR HL 4 AL = 4 0y JBE R
P 3 S i fr bl = HEREAY

B3 bl = 4 sy
Fig.3  3-D model of tractor

I E 28 F 23 A AT FE 4 G fe 4 %,
Bl 4R o FENLTT A A 18] iR F 3l LK 2y, 52 30 7 )
Pl BT FE AR S AERT AR RO VE L ERBE TR B B
B, SR T H E AL s s B, S5
FEB SN A G 58, Y IR fe e S LIk 3 T
St R AR TT 0 B R g, SN AT
16 F AL .
1.3.2 JKHERILER it

K ) 3 T 2R 5 2% Ol AT AR I 5T, AR SR
B — 1 K - S A A B A T O

R A8 B4 DX 11 500 b ] A HH b 380 A 15 8
A FH P A 9 A K 0 R b 3 R AR S BB AE 7 A =
Y fi SR, SE I 3-D BB 14 S A R R o B
TR (R FE N7 A2 B4y = 2 M TP 1 A A R L At — 4 A,



BT A AL HUBR R P 0 A L ] R S 151

“H]
B4 a3 5HER
Fig.4 Test platform and tractor
L ag 2. 0% R 3. FRiE®

WARHLE e KIE I &R EY | a5
AR AR, I 5 s .

BS K HE K
Fig.5 Virtual test scene of rice paddy field

2 EMAXANTERFRITSLH

HE SLFR 8 Bl AL AR BOK T B 37 5, DA U3 B
IR BT RO S B A LR e X 25 B 4
WG S, FEATHE LA A AT B B T 1 A 4
], ol 3 LT BEALAE AR AT AT B
2.1 EMENNEMREHHEGE

AL HE UL B 52 22 48 2y T ) 00 &5 ZR AU &
G EMYR A ARG A S RHER AL A
B PP R GE 4 W AL al, TAREEANIE 6 Fron .

I e IR S R

T — 3
mAHL e IRk ég% P

W i T
N 125 Hoin T
BT [ Tk mEZI R

LCD

BN

6 Rl HLAE R 8L S48 5 10 J BRI

Fig. 6  Principle of virtual test simulation platform
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Tab.1 Parameter list of virtual machine and entity machine
. M 400 BE WL 7 £ 5 3 55 7 UL 5t ST SPRATE
, BEIR A i frt [ P 3 HEIR rEAm AR o R
) i/ (°) /() /() /mm /km+h~! i/ () /() f/(°) /mm /km+h ™!
1 3.21 0.87 -4.85 21.8 6.25 3.23 0.79 -4.50 22. 4 6.33
2 3.12 0.91 -4.11 24.5 6.34 3.15 0.82 -4.36 24.2 6.42
3 3.04 0.99 -3.25 28.6 6.78 3.04 0.90 -3.86 26.7 6.74
4 2.65 1.02 -2.53 32.3 6.55 2.72 0.97 -2.63 30.6 6.43
5 1.95 1.38 -1.62 37.6 6.63 2.08 1.24 -1.94 36.3 6. 62
6 1.00 1.74 -0.81 42.8 6.76 1.21 1.59 -0.95 41.6 6. 80
7 0.90 2.02 -0.11 45.8 6.83 0.95 1. 84 -0.15 43.9 6. 85
8 0.81 2.25 0. 67 45.6 7.01 0.75 2.04 0.53 44.17 6.92
9 0.37 2.51 1.26 47.0 7.05 0.39 2.42 1. 05 46. 4 7.02
10 -0.08 2.40 2.02 48. 4 7.11 0.26 2.41 1.91 46.3 7.02
11 -0.22 2.27 2.65 48.5 6.98 -0.03 2.31 2. 60 47.5 6.94
12 -0.97 2.15 3.25 44.5 6.74 -0.72 2.18 3.02 45.5 6. 86
13 -1.06 2.11 3.84 41.2 6. 62 -0.93 2.15 3.52 43.17 6.74
14 -1.65 2.02 4.17 38.5 6.50 -1.56 2.10 3.96 40. 8 6. 65
15 -2.05 1.97 4.25 36.0 6. 65 -1.94 2.03 4.12 37.3 6. 65
16 -2.09 1.91 4.32 29.3 6.58 -2.05 1.95 4.33 30.3 6.56
17 -2.08 1.86 4. 41 25.8 6. 81 -2.11 1. 89 4.37 26. 8 6. 68
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