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Abstract

According to the specifications of ISO 11783 standard, an automatic navigation control system was
built. In the system, there were five ECUs, and the hardware and software design of steering control ECU
were described in detail. At last the network service performance of the navigation control system was
analyzed, and line path experiments were finished with the designed navigation control system.
Experiments indicated that tractor navigation control system can satisfy the need of real time and could

realize line path tracking. The lateral error is less than 11 cm tractor tracking line path at a speed of

1 m/s.
Key words Tractor, Automatic navigation, Control system, Design, Experiment
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1 1ISO 11783 fr#

1.1 CAN

A #% J5 8 M ( controller area network, fa&j R
CAN) J& TG MR HEmE , 02 — P &G Re S i
oA A A HR AT E 4. FE 20 42 90 A AR
Y1, Bosch CAN H3i # 42 22 1 o [ b A5 7,
1993 4 [® b br ME AL AL UM AT T CAN 1 [ B s
ISO 11898, -9 J5 X Z bR A T #h s FE 2. H Hi
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JEAN TR Y S B EER
1.2 ISO 11783
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W HE T CAN RV FEAR ML N H Y = 2 Dhill . 3
i 180 11783 Ppil, o] LA 4 bz HL AR UL E b Ay
T W TT, 0 WAL By R OT A EROT R
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Fig. 1  Framwork of automatic navigation control system

2.2 HmEEHT IRt

Bt o AV A R S B B AL T Y o
2y, 38 e A ik r Sl AL e R e 1 e 1) B R T
SE (1) R JH VB A 16 9k L 7 A M HE Sl 1]




186 £ Pl B ¥ 2010 4
AT B A 1 S RE s T o 4 o 4 0 o 3 T
Lo Pl B LA RS 10 1 3 8 ]!

& 2 S 1 ¥kl ECU Ay B 4 J5L B &, 1% ECU e e ‘
EF il CPU UK # 82C250 2 FF 17 fif 46 1 L JE e T o
¥ B 4 R, CPU i A ¥ A P87C591, i +
P87CSO1 i i FLAE B 5 — R, B AE AR 4 8 — Fr ’m%mHi;%Mwﬂ%
Winbond 23 & () W27C512 ) ROM & B, % B Al
FTFAEE T, AT USSR F (0 2 5 . B Ok 2 il ECU B IR
B4 58 7 6N137 . 3% REAR I M S2 0 T A28 |- 4% Fig.2 Hardware principle of steering control ECU
WA . N TR R RUEE S ST, 2.3 @

MBI WA 2 4 120 Q BYDUREL R B, 82C250
Oy CAN B4, J& CAN 5 &5 5 CAN K2k
WO F, X CAN B2 7 Jeik . PRTCS9L WS
PL Y PL. 3 & 3520 ot AL Sl HL I I 1) 3, P1. 4 38 %
A DE BT HLI Bk b, AR 51— 5 VO RGE
He A R B HILAY A g

®1

2.3.1 #hksriE

1SO 11783 FRE Y Partl [ Ff 5% B X Hb dik 47 1
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(HEX) . #& BAR #E 1 B2 A% I &8 ECU | 5% ] #25
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Tab.1 Definition of all ECUs

ECU P DP PDU # X (8 1) 45 PDU(8 i)  JHHbsE (SA,8 £if) ZH4H PGN PDU #5iH

GPS 6 0 0xE6 0xDB 0xD7 00E6DB 18E6DBD7

HL T2 6 0 0xE9 0xDB 0xD8 00E9DB 18E7DBD8

IR R 6 0 0xEA 0xDB 0xD9 00EADB 18EADBDY

iz [ 4 2l 6 0 0xES8 0xDB 0xDA 00E8DB 18ESDBDA

s ol 4 o 3 0 0xE7 0xDA 0xDB 00E7DA 0CE7DADB
2.3.2 RGBT Webr i B R 0, R W IE FR . o W7 Ak 3 pR 550 T R

YK F A% 2, B — WA 8 Ay, anEk 2
PR o
®2 HRAREEHY
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oA 2R 2% P i) R B8 255 PERE S 0 4% I 55 1 g
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R AL i I S — A S SR
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Tab.3 Worst transmission time consuming of ECU ms
V&3 Kk A9 R D, AT I 7] 85 0 2 N AT 55 1 R T I ] FORIEB IS R,
£ B A% J 4% ECU 200 100 0. 644 2.33 3.22
B [ ¥ ECU 1 000 200 0. 644 8.05 9.65
% ECU 200 200 0. 644 3.12 3.88
GPS ECU 500 200 0. 644 3.14 3.65
5 & 3 ECU 50 50 0. 644 4.56 5.65

3.2 SMidE

i fl RTK GPS HIHL 1 % 8 AE O T Al Y 3= 2245
T, A A G005 SR RSN 2 o ASM80 42 ol ) i A O
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S ) AR ok S B A AR A Bl S iR TR/
IR HEAOD 7R JE 5, T 2008 47 10 H 5 H 21T,
TG TR o BRER B AR LT 54 AR
(444 826.38,4 430 060. 14 ) , £ 5 b 5 54 A FR A
(444 828.63,4 429 984.12) , iRIGILHAIT T 5 4,
RN 4 PR, Hoh — Ul B i R ) i 22 40 1A S
JIr /s o B i 22 B RTK DGPS FRHRAY {7 E 5 B A4
SE AR FE BT SRAR B 0 1) i 22 b R T 2 B R
e T7 ) R s B ) P BTSRRI o 1) 3 A i
ST, B O 1 om/s B A BB 1) 1R 22 /1

F 1l em, e KIEZER 9 em, FHRE R 4 em, i B

B A RS BE 9 RTK DGPS a] LLAR f i 32 {3t 2 1

58, B3 R R G RE N s B ALSE B A B
*4 HEBLEMS ARRER

Tab.4 Result of line path tracking cm
R dA s 1 2 3 4 5
KR 2% 11 9 10 9 8
TR 5 4 4 3 3
4 HRIE

WA 1SO 11783 45k, &7 1T A o T i i &
g5, % R GRS S sk 2 B R AT T, A
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Fig.5 Lateral deviation of line tracking
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