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Abstract: In order to improve the angle measurement accuracy of laser seeker, the source of angle
measurement error of laser seeker was studied, and the error of direct writing laser seeker calibration
system was analyzed. Firstly, the influence of the optical system in the laser seeker and the detector
installation error on the angle of the seeker was analyzed. The relationship between the angle of
turntable and the angle of seeker under idea conditions was given. Secondly, the working principle of the
direct writing laser seeker calibration system was introduced. Thirdly, in order to improve the angle
accuracy of the calibrated seeker, the installation error of the calibration system was analyzed. Finally,
according the analysis method in this paper, the calibration system error was corrected, and the seeker
zero error was reduced to within 1 mrad from 2.5 mrad before the calibration. The conclusions of this

paper provides an analytical method for the precision requirement of the structure installation in the direct
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writing laser seeker calibration system, and thus improves the angular measurement accuracy of the laser

seeker after calibration.

Key words: error analysis;

homogeneous coordinate transformation
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Fig.1 Projection of the target on the four—quadrant probe

of the seeker
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Fig.2 Layout of direct writing laser seeker calibration system
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Fig.3 Relationship between error source and calibration result

cosf,cosy,

A FUARBAU AR 2 B A7 06 5 A #e & 2 b
7 R 2 Ay, A x, U 2 R 40 BT 45 38 7T
A, BARBILER & O AL R A S R
RN

cosYy,cosy,
n,=|cosy,siny, (8)
—sinvy,

FIRERREMBOL T T kS =R 5 L5 &
PR EGR 2, DU =k AL AR AR B A R Y Al bR B
TR T, ANFE 0 B2 B 28T 150 7 A A 2 31 = il A
BRI T, (OB R, R FHOR 0— 07 00— B 5
L

cosf,sinifs, sinf,

T,,=|sing,sin6, cosiy,—cose,sing, sing,sinf,sinys, +cosd,cosy, sing, coso, 9)

cos¢,sinf,cosi, +sin¢,sinfy, cose,sinb, sinys, —sin¢g,cosiy, cos¢, cosb,

Ko, 0, F1 @, 558 F 5 kT fE Mk RS =
il £ A b AR 2 I) A TR A T R REA T 15 A AR A
I] 22 IR ZE M o
NIRRT IR IR A ¢, IR
R L HRIRE MR A
cosy, =cosy, =cosf, =cosy, =1
siny, =,
siny, ~x, (10)
sinf, = 0,
sings, ~ i,
I 2w B/ i TR R BT
cosvy,cosy, —siny, siny,cosy, ||1
n,=T,n, =~ |cosy,ssiny, cosy, siny,siny, ||X. |=
—sinvy, 0 cosYy, Ye
cosvy,cosy,—x,siny,+vy,siny,cosy,

cosvy,siny,+x,cosy,+vy,siny,siny, | (11)

—siny,+vy,cosy,
M= B 0B, AT O A A R
TR
L4, 0,
n,=T,n,~|-¥, 1 0 |n=
6, 01

cos7y,cosy,+i,cosy,siny,—x, sinx,—7, siny,cosy,
—iJf,cos7y,cosy,+cosvy,siny,+x,cosy,—7,siny, cosy,
0,cos7y,cosy,—siny, —y,cosvy,
(12)
WOt T 5 kBRI BN, AR M EIN A
cosy, =cosy, = 1,siny, =y, ,siny,=x, , H Z W& & B /)
I

1
n, =~ X~ +xe (13)
Y, —0.+7.
HE T A
Y =Y, —0.+7,
Xy =X~V X, (14)

A LAE H, TE R E R 25 AR /N B 2200 BN B
s B0, WO HARBE ISR 7 35 5 1 AR 22
AT 51 Sk A8 =l B 5 005 3R 22 A 5 I A S
SR (M 22 ) BV A A 7 45

B 3 1 T TR FNAR A2 BT R 22 A A Al AR R AR A B
ANl R IESS A S e Ml ok 1 INHE S h TR B R
JEE RIRH 22 J8E R 22 3 0 B/, T bR LA O H s
Pl g A 5 | Sk 2 A IR 2 AT 0 AT,

BRZZB MRS, bR R GLIL [ I A7 A R
2%, i

b105007=5



bl ok TAR

%11 &

www.irla.cn

% 48 %

(1) e &5 =i G 10 5% e £ B 2%
(2) HARBELAR AL B IR 22 5 (3) T oI K AL E
W2,

WO A ARBLILES & F AT OL R, BENTE 55 i b
FIAR, SHAFAE Lok = P22 e i BARZET, 513k K &
IR AR AR AT RN, X = AR ZE A S
o1k A 4

4 FREEE D

A HE RS AR E RS, Hoh m
PRV W P INER TN EVE ST Wy A
T H 4 4 5

K4 BSXBOLR5k 2 AR5

Fig.4 Direct writing laser seeker calibration system
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Fig.6 Target spot captured by the CCD camera after

adjusting the target simulator
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