Downloaded from joae.ir at 8:50 +0330 on Tuesday December 29th 2020

— $2)5il9n (omdipe (gl = cole pn

% 04 ks 5 Jlge Jsl oo pmain Lo
6".”’

i A gl duzoi (6l (o yal (SR g Aoty S
SS9 5981 3 eolaswl b 9w ygu (5 29U

2 ol yuol o195 il Cend (gusal

OIS e owsb s axlgd  irio olSisls Lab lgp cwiige 0l wlid S -1
OIS qawsb yeal axlss  Sais oKl Lad lga cwaige oozl Lzl -2
(1394107/15 55 i 1393/11/29 e 3L, )

PR

9 IS ES 5 (5l ygaacias Aty S 5 Ll ol 1 5 (590 gmo 1l (S0 s o ) Azg LTS S5y 4 dllie oyl 5o
45 dgad T pe sSmg 5 Ly g mieslid (g5 Al o cen ) s oo Jsene jsbo il 00k 3oy s a8
el G ygains 29,5 S 5 sl eolainl b pesd 4y yoeie Ll o dllas )l jo ead &8lf daly, o ls o >y > B A (s
Syl S S 5 (s Al o 030 e s Ui bl sl S| (s (o 2550 sl i 2 0535 o
Sl g, S Salet e (i A pmie Cel (0 4 Al g0 b jgaiin sllat o 4z gt b 2]l (il Sl ealad ool
5 olys omttle st Alcs lal ol o Ui Ay S 5 4 i (sl S35 2513 ol el o
D9 g0 0T &2 yo e dy S &S 33,5 o iy b3l e elel (St sl zmes el Sileainge ln B 30
0L el Cono (giluaned Sy sl eslinal b Ll jo el (5T 02,501 50 oaisd Jlasl ae <o o csiloaie piysNl (29>

sl 00 00l

S5 oy 85I (S g pilo o S (605l eyl e 1 g0alS S0 lg

Optimal combination of inertial sensors for initial alignment of
strapdown navigation system using genetic algorithm

Abstract

In this paper, a new method based on optimal combination of inertial sensors; in process of initial
alignment for strapdown navigation system; is proposed. The equations of initial alignment are usually
based on accelerometer outputs and/or gyroscope outputs, depending on sensor’s accuracy. Our initial
alignment algorithm leads to linear combination of output vectors. Although the error of this method is
independent of sensor’s biases, unfortunately the coefficient of this combination is unknown. Knowledge
of designer or sensor’s accuracy is a normal solution, but that obviously will not lead to the best
estimation. The proposed idea is utilizing genetic algorithm to achieve optimal combination of sensors. In
this regard, the optimal transformation matrix must be estimated, and the performance index is a function
of alignment error. Final result of optimization problem is the best coefficient to combine outputs. The
simulation results show excellent performance of proposed algorithm.

Keywords: Initial alignment, Inertial navigation, Transformation matrix, Genetic algorithm.
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