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Abstract

The vision navigation control hardware system was set up in the combine harvester and a histogram
fusion algorithm for multi-frame navigation lines was put forward. On the basis of kinematics of simplified
two-wheel vehicle, model one fuzzy PD controller was constructed. The tests in wheat field show that the
rotation and projection algorithm with histogram fusion algorithm is valid to recognize the cut/uncut line,
and can improve the precision of the system and robustness, the change of harvesting width is in 0. 18m
during the working speed, and it could come back to the right path in 2 ~5 s when given manual

disturbance using steering wheel.
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Fig. 1 Model of a simplified two-wheel vehicle
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Fig.2 Refit design of the hydraulic steering
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Fig.3  Structure of the control system
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Fig.4 Hardware structure of the vision navigation control system
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Fig.5 Robustness algorithm flow chart of the detection cutting line

3.2 HREREAE
BOR] PD F il 5 b, 42w 13 S0
u="k(pe+de) (2)
A, ece 2000 S AR 5 H AR AR A9 T — 1K D
22 VA Ko i 26 7846 38, p R LU0 2R 8, d 2 000 R 8 OF
WEp+d=1, k2O RE LAY T RGN 4.
6 D0 2 1 T L BS AR AT 2 S BRI i £ 0 5 Ao
i 2% LR BT TR, I 22 e BH B 5 S A B 12 2
HOREA K, AR KRN

(6=0)

(6<0)

(1+d,)0/6,
{ (3)

(1-4d,)6/0,
d,—— A — AL A AL ffd 22
0, — ML 1) fi 2 F KA
B 25 A8 A AR e JEAE A AR AR 5 1 1o 399 14 Al 22 114
ZEME o T 2278 A A B T W AR R A, 45 0 9 Y
1]
ARG R k5T A O AE I H RN
ZZIN kBT 4 AR SRR AR F 0. 6, 1 4 (19 5

Ao



140 P A1 R A S 4

2010 4

KA B 2 5 2 G0 1 i o B, o/ RAR R 22 H2
IR AHT 45 SRR RS RRE M

PO 2R 80 B B B B R R E R R AR
KN T ARAT R WP ORI AT 7O
e B 5T, R RS AL 1) 7 12 3R IS K p, B e e
YERm A p Efth . Bk eeel -1,1],pe 0,
U], A 78 OO Sl B 4y i e S0 T AR AR
FHRR(NB) , fi (NM) , /N (NS) , % (Z0) , 1E/)
(PS),IEH (PM) , IE R (PB) |, 5% F X FR 2 2] 70 A
) = AR 8 SR T B ek 500 i A S Hh I B R AT ARORY)
orEl. H R IR, p BREH TR P R
(NB) Xfh 0, 1E K (PB) Xf I 1,

SR B 5 A U 6 T max-min HLOET, I
RO 5 12 R T 2R BN ASL - 439 3%, ASHH) $i PRI U w12
Hi ee Al p i3, 721050 5 80 4E N BL 2 50 kAl b 5
G 49 ZE PR

Mf e=e,e=e W p=p,, Hrhi=1,2,-7,
J=1,2, T BOM AR R sk 1 TR .

F 1 A A

Tab.1 Fuzzy control regulation

e

NB NM NS 70 PS PM PB

NB PB PB PM PS PS PS 70
NM PB PM PM PS PS 70 NS
NS PM PM PS PS 70 NS NS
70 PM PS PS 70 NS NS NM
PS PM PS 70 NS NS NM NM
PM PS 70 NS NS NM NM NB

PB 70 NS NS NM NM NB NB

4 RKWHER

ST UE S I AR U B T B R AR
DA B S 4 1 B0 6 A bR T I TR AT R R
B B A, 78 GRS AR O 5 O Y B R AT T
PLBEF A3 R 50, K TR0 /N 27 K57,
FEAE 6750 kg/hm® L b, K3k 250 m, iR G AT, 5 S 1]
gk 3 B L R /N MK 2 200 m, IR EL A AN 6
Fim

IR, AN Bt A 7 froR, A B
AR BN B, B R rp i B A /N il R
TS . A S S HT, 5N G LA I I L
RN TBYCE S m A Z )G, V) il
P AU, #0476 N BcEl N . R ERG
IR AL G 28 2 R LAl i TG 28 3 e, kel RLIA
L8 T AR ) R G0k BT R BR R AR

K6 Wk

Fig.6  Scene of the harvest
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