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Abstract

The multi-index evaluation model of agriculture machine navigation system was proposed, and the
cost, accuracy, adaptability, stability and computing complexity were used as five indexes which mainly
affect the navigation system performance. The weight of each index was decided by combining AHP and
entropy method, which has the advantages of subjective and objective. The RBF neural network was used
to build the evaluation model. Data analyses showed that the method was easy to use, and overcomed the

influence of subjective factors.
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process, Entropy, RBF neural network
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Fig.1 Structure of synthetical evaluation for navigation system

1.2 ZiERSHLLE
H1 T AN ) B 8 AR AT AN [5) ) 20 F0ERLASE, O 1l
AR A RO B RE— R AT HUA, 7RV
M Z BURREPEN PR bRt A T IE B AN AL 2
Xtk B b (IS ML RE T AR EE) , SR
(PN Y TG

x,y- - Hlill’lxij

L M i (1)
m:axxlj - rnilnxij
e —YE S TE R
SR

XF A IR AR (AN A5 A A S ORG BE 3R
SLIRVESE) HRPRME BN &
= e, = i @

Zd TR WAL PG R PR AR R 1, e/
E8 0, /BRI T 1, Ul WIZH8 bp i 1T T etk
.
2 R FESW
2.1 RRSHE

JZIK 43 1 72 (analytic hierarchy process, faj FR
AHP) i SE[Hi2 Z 245 Satty T L F 20 42 70 4E
AR Hh A — b PRI E B B AR 25 5 B PR SRTT I
B T A LU PP S T B 2 R R
TRERCRAL . AHP Jy 8 A Tl Ak E
) R T A P RO DR SR SR T B R e Y
e,

iZ ] AHP BEATUREERS, 1T 430 4 LIRS

(1) ARG NRZ IR, HL RS
AR BT R IR 5

(2) XF—ZERMFITRELET E—Z R HE—
P D) ) RS AT VP VT L, A s P R

(3) HIFIWTHE RT3 LT 3R R T Y
FHXAUA



162 P A R = 4

2010 4F

(4) T4 250 2 0 2 5 F R 1 A O 3
R
2.2 5BME%

o 1 A 2 1 SRR T L
P R P A L0 R R R s B,
S B

Hwn=—cgzwm@m%> (3)

Kb R

P(x,;) v, HE I HER

FI S BT 20 5 RIS bR AUE AL TR
(1) SRIGHRXT I A5 B

Py = o Y M N
(= -K X X PP, (4)
Kof K— R
AR R
AR ARA
(2) sklmpE
d,=1-FE, (5)

Hrp E. e[0,1],
(3) KIBWHUAE

— di
w; = 2 di
K w,—5 i R bR AU
2.3 ZAETE

FET AHP Fi 3R 45 B AUE 2 & X R 4E H &
ZRUG RIS 0 40 0BT 265 £ 1%, A1 okt R = 08 o P ¢
R 5 S 1, T LN R S8 38 4 i R 2 DA
KN FE R BME AT 4 d, 45 B B A 48 Br A9 AL
(BT B SR IR T A S B B S PR B | EL A e Xt
2 WE  (HZ2 0% T 25 8 hn i 220k A I 53508
o BRI, 28 T oRRMS B BB S, R 3205 200
BOEMZE A, B AHP J7 i FfE BRI HES A,
B ARAIEUE , BUHE- Y1, st 3= 508 0 2 WA AR
M, [ERGEAUE SR A3 R
2.4 RBF #ZM%&

RBF i1 25 ) 26 236 30T B8 7 L 4 2R A8 T A2 ) ik
JEAE T T BP 45 () — i B b e 5 1
RBF fH&e (28 BAT )iz W RURE ), g8 LIAT: Bt
JiE 3 T AT AR 4 2 R A

FEF PR 2 L (1) Z A8 bR 25 A VT T il i i 8
WRZ& 10 [ 2> | B G N BE )RR A R M, EE ST N
I NS AR ) e PEFE ARSI 25 A PR S
AU YRGS AP 28 I 284 L R PPN AR DL 42240

(6)

MO 7 S0 T 5928 L BORE | AR (AT LABEADL & S
RS T LS T 6 A A 7 ol
RO B 1 5 9175 1 138000 3 T AW
BRI 5 AH S S 0 RS

3 KBS

3.1 BRAEHENE

()3 2 A5 H bR = N R M7 2
(K1),

(2) X )2 N TTER FEAT T LA, 403 0 O 6
FAWTRE P08 i XA L BB WA T g A
L 1 R, RO E A AU ALK, 4N
R L2 SRAESE AR HAA O RAUE AT
VLS el (K e T O

*1 BEHRHNE
Tab.1 Weight of B

Bl B2 B3 B4 B5 A
Bl 1 1/7 1/3 1/3 2 0. 068
B2 7 1 5 4 9 0. 560
B3 3 1/5 1 172 3 0. 130
B4 3 1/4 2 1 4 0. 200
BS 12 1/9 1/3 1/4 1 0. 042

(3) —EPERRS, o 1 PRIEAE ) W45 A o 22
PR, 254 W 22 8] Bip e — 2, sk G Hh B B0 T i 25
Ro — BRI TE WL ICHRL 7] o

AR PR BUE R B E T L R L B2 AR
GErP SRR AR T AU, A3 2 R,

*2 AHP FERBHVE
Tab.2 Weight of AHP

— R IEHR ZRARR BUE
A7 Bl 0. 068
FRIm2%E C1 0. 202

\ Fo/Mii 22 C2 0.061
ks F-H2E €3 0. 168
¥Iriim 2 c4 0.129

HLTTREEE ) C5 0.035

iV e T B3 ARHATHIRE ST Co 0.016
HH 73680y C7 0.079

FaE: B4 0. 200
TR BS 0. 042

3.2 ERWAEHENE

SR T L 115 B0 04 07 16 7 45 95 b 1O AL(EL 20
3R, KT AHP J7 vk IR TE B 75 13K
P ROAUE AT XS L, K P 5 12 3R AR HR b AL 23
B B SRR AR BB EE AR Ff P T ik



F12H

R AE . AWMU AR SELR SN TT 14 163

PAFFUEICE 2, 15 20406 2 P iAUE T BC A

*3 EEHERENNE
Tab.3 Weight of entropy

MIE 2 ' LAE A WL FE 5 RA8 bR AU
HEPP AU OSB3 N RE ) AU T A Rt
ANE . AR S A LR T 0 R G, AN RE
Fr B SR SRS B, T L A8 T AR e M AR S5 A

— bR — 44 hF i
WA BI 0. 086 RIUARRZM , BLi A% E
Bk c1 0. 098 3.3 HIEAE
— /M 22 €2 0.095 i FH AR H A TR BR Y FT704 B R HLYE R &,
TR 3 0.095 XF 7 P A MU T R G TIEA . M1 S Bl
;;ﬁﬁf; - JILIET OEM FFA2IRA) RTK-GPS 17 5 M2 J 4
) B3 R o104 T OEI\f FF R M RTK-GPS FIHL#$A0 36 14 Jlk 4%
b 7 0,105 HGE A VAT 500 M3 24 2T OEM JF &MY
Po— 0,109 RTK-GPS FEZ AL AR M 45 A 04T 5005 M4 28
4 BS 0.110 FHELT OEM JF & M) RTK-GPS HHLES 405 A48 24
Ik 3 PG AR 41 A S 005 MS J2 i 3L T VRS
o0 L4 GPS PEFTS4; M6 2 d Fil RTK-GPS HE17 5
05 eAPf s M7 SRS HL B RO AT L, R OEM 4R
04 PR T Novatel 24 OEMV — 3 %I SUBUUUR R, 5 fr K
203 B em 95 VRS 2253 GPS OEM MR 1 28 7 2%
02 ACI12, ENIKEFE N m 94,
o Xof 2% Tl ST VR A3 () SRR B A T = AN A
. ACFRANI —AL AL B N3 4 FR
RV R iz & B R KA T 0 ~ 1 S FIN I BUE
2 BUHSTECH Sy IRAHRLEY 5 FhEEAGIEE R, KT 0. 854 M1k
Fig. 2 Distribute of weight (0.618,0. 8547 K K ; (0.528,0. 618 ] K115 (0.382,
K4 P LAEEHHIE
Tab.4 Data after normalization
Wi B2 1% e ST B3
AL i Bl L e i
A Bl B4 21 BS
e C1 W2 C2  MW2EC3  MW2EC4  fehhcs  meSice  mEJICT
MI1(GPS) 0.82 0.70 0.90 0.75 0.70 0.40 0.50 0.20 0.45 0.50
M2(GSP + MV) 0.79 0.73 0.95 0.73 0.73 0.67 0.55 0. 40 0. 30 0. 40
M3 (GPS + AHRS) 0.77 0.74 1. 00 0.75 0.73 0. 60 0.50 0.70 0.48 0.35
M4 ( GPS + MV + AHRS) 0.74 0.76 1.00 0.78 0.77 0.70 0.55 0. 80 0.75 0.25
M5 ( VRS) 1.00 0. 00 0.50 0. 00 0. 00 0.20 0.32 0.10 0. 30 0. 40
M6 (RTK) 0.29 0. 80 1. 00 0.75 0.93 0.50 0. 60 0. 60 0.55 0.55
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Tab.6 Result of neural network test
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M6 0.6754 0.6865 1.68
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