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GPY INS integrated navigation sysem

GAO Xiarrjun, ZHAI Linrpe

( Changchun Institute o Optics, Fine Mechanics & Physics,
Chinese Academy o Sciences, Changchun 130033, China)

Abgract : Through the discusdons on the advantages and di sadvantages of inertial navigation sysem (INS) and
gobal posdtioning sysem (GPS for aircret , and the goplication of Kalman filtering method in the integrated pos-
tioning sysem, GPY INSintegrated navigation sysem, a data fuson method based on neura network is proposed.
The neurd network framenork of the integrated navigation sysemis a snge hidden layer three-layered neura net-
work with 4 input/ output neurons, and the number of hidden layer neurons based on 256 training sanples and ob-
tained usng enpiric formula is 8 , and mathemetical node s have been edablished for inertid navigation sysem and
datafudon. Training and Smulation were made with this neura network usng the neural network training program
conpiled with MATLAB , and experimental results indicate that the integrated navigation sysem has a longitude error
o 9m, and alatitude error of 8 m, and in conpari N with separate GPSand INS, the accuracy of integrated GPY
INS has been inproved.
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Fg.1 GPY INSintegrated navigation sysem diagram
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5] T Np 2 |ng T, [\
, T
3 500 256
,200 ,
:Ny = logy256 = 8( 2)
[1]:
V=T QWe+Wg) XVep+ g, (I
3 H
Ve = fo+ (2WeSNL + (Vo/ R) Xtan L) X V, -
(2('0iecc’S L + Ve/ Re) X de (2)
2
Vo = fn- (W8N L + (Vo R) Xtan L) X Ve -

(Vo Ry X Vg, (3)

Vg = fg + (2Wjec0s L + (Vo/ R) X Ve -
(Vdd R) X Vq- g, (4
, Vg,

Ve = fo + (eSNL) XV, - Ve(V/ Ry) Xtan L
5
Vo = fn- (@ieSnNL)Ve- (V3 R) xtanL ,
(6)
Ve, Vi, .

L :Ivn/ R.dt + Lo, (7)

Fg.2 Neurd network frame of the datafuson nodd o the
integrated navigation sysem

BP ,
dgmid (6]
o(x) = 1re" (9
+ e
4.1
[6]:
j
4
Oj :C(ZijXk- e'j) , (10)
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[ plottr (tr ,eg) ;
8
o) —G(jZW,JX’,-G,) , (12) 5
» Wi » Wi
y Xk X ,
8" 90 :GPS 43.904 415 277 7(°) ,
125. 317 487 500 0(°) , 43,
4.2 904 464 555 7(°) , 125.318 125 693 2(°) ,
MATLAB :
A = 43.9045179491, L = 125.31 760 053 7
MATLAB , :
sgmoid tandg, AX = 0.000052267 1, AY = 0.000 055 303 7
purdin, ,
(7] Lo
1 niZN\i><1852.189><60:9.1459742879m
}] _ZALi x 1852.189 x 60 = 8.808 512 865 4 m
4.3 i€
GPY INS
5m 5/ 31
( T =1nmile=1852.189 m, 1" =
31m =0.161", (0.448 x 10" %)° 2 —To—20—30—do—30—6b— 70— 50— S0~T00
4.4 MATLAB [ Data/N
%
cc 3
Si=8: Fg.3 Longtude error curve
[wl,bl,w2,b2] =initf (P,S1, tandg’ , T’
purdin’) ;
echo off §
k=picic; o H @ 0 8 % T
echo on Data/N
%
o =50; 4
me = 5000 : Fg.4 Latitude error curve
eg = 0. 00000000201 ;
to=[d meeg]; ( s 3 4
% ’
[wl,bl w2 ,b2,ep,tr] =tranim(wl,bl, tan ) '
GPY INS

dg w2 ,b2, purdin’' ,P,T tp) ;
%
hl =figure;
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