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Quaternion method for standard mouth searching of
roll-pitch infrared platform

Wang Junping™?, Zhan Xunhui?

(1. School of Mechanical Engineering, North-western Polytechnic University, Xi’an 710072, China;
2. Airborne Missile Academy, Luoyang 471009, China)

Abstract: The ability to search in accordance with standard graphics is one of the key capabilities of
IR seeker, which can make up small filed of view and improve the ability of target acquisition. For
roll-pitch infrared platform, the searching graphic distortion was analyzed by using the common method
that the two orthogonal axes scan in turn. The standard mouth searching was carried out by a new
proposed segmented scan method, which a recursively solving spherical arc line constraint equation
based on quaternion was used. This segmented method was constrained less and the algorithm was
small amount of calculation. It was a more efficient solution to solve the approximation search
problem. A virtual simulation system was built using the MATLAB ToolBox and the validity of the
segmented scanning method was also proved. This method can not only implement the standard mouth
searching pattern at any position in the front hemisphere scene, but also be used for any arbitrary
shape search pattern for the analogous seeker.
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Fig.1 Cartesian coordinate figure of mouth search
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Fig.2 Spherical projection figure of mouth search
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Fig.3 Simulation of roll-pitch scanning in turn
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Fig.4 Principles of piecewise approximation
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Fig.5 Model of platform virtual reality simulation
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Fig.6 Result of piecewise approximation scanning
3 & &

2 PR E R B SR L0 3517 & R S BE
Z— o GBI PIAR U R TT 8 S BaR M2 o
T A A N R B " B AR, 7
fili LSO AR T — b T DU T 0 SR A Y 23 Bedd
REMIT L T AR R F AR EE T
LSRR R, Bk T LI = AT R
E AL EAR AR MEI R EDE S B, LA Ry Beps
DAk A B B R

SE

[1] Luo Junhui, Ji Hongbing, Wang Yanguang. System design
and realization of all direction IRST [J]. Infrared and Laser
Engineering, 2007, 36(6): 869-872. (in Chinese)

BEWE, WAL, TG, 2 aAME RIREE RGN
5[], 44506 TR, 2007, 36(6): 869-872.

[2] Zhang Yuan. New scheme of ship-borne IRSTS [J]. Infrared
and Laser Engineering, 2009, 38(4): 583-588. (in Chinese)
SRUM. AR 2L S R IR R G R HI BT I [3]. 40505
J6 T2, 2009, 38(4): 583-588.

[3] Liu Zhichun, Su Zhen, Liang Hongguang, et al. Application
in antimissile of the infrared search and tract [J]. Infrared

and Laser Engineering, 2007, 36(S): 95-98. (in Chinese)

[4]

[5]

(6]

[7]

(8]

[9]

XEAR, HE, BEOLG, & MR EMEREER S P
B [J]. 20405 30k T /2, 2007, 36(S): 95-98.

Yang Le, Chen Shaohua, Qing lJianjun, et al. Research on
direction scanning of infrared seeker[J]. Infrared Technology,
2004, 26(5): 72-74. (in Chinese)

Wik, Mide, IEEAE, 45 LD A5]3R5
[J]. ZL4hM AR, 2004, 26(5): 72-74.

Zheng Zhiwei, Bai Xiaodong, Hu Gongxian, et al. Air to Air
Missile Infrared Guidance Systems Design [M]. Beijing:
National Defense Industry Press, 2007. (in Chinese)

Wbt AR, WIhE, & a8 RMash ol R kit
[M]. db&T: [ B Talk H B4k, 2007.

Xia Linlin, Zhao Lin, Liu Fanming, et al. Research on
attitude updating algorithm base on dual quaternion for
attitude and heading reference system [J]. Journal of System
Simulation, 2008, 20(2):276-280. (in Chinese)

FHkEE, ROk, R ZERE, S JE T X DU T A I K R
GESTHBE LRI RE0FH =4, 2008, 20(2):
276-280.

Xiong Zhilan, Hao Yanling, Sun Feng. Rapid matching
alignment algorithm of inertial navigation system based on
quaternion [J]. Journal of Harbin Engineering University,
2008, 29(1): 28-34. (in Chinese)

REZ 2%, EAHERS, IMB. JE T DU SCH Y BT R G PR T 1T
XS [I]. MR LR R 242 4, 2008, 29(1): 28-34.
Yang Fang, Mao Dapeng, Liu Xu. Application of quaternion
method in coordinate transformation of optoelectronic
measuring in dynamic base [J]. Computer Measurement &
Control, 2008, 16(1): 114-116. (in Chinese)

W35, BRMS, X3, 1O CHE: 7 3 5 G v I e A B AR
e (3], AT AL A 5 #2008, 16(1): 114-116.
Zeng Jianjun, Li Shihang. Matlab Language and Mathematical
Modeling [M]. Hefei: Anhui University Press, 2005. (in
Chinese)

B, ZEHHAL. MATLAB 55 582 H#B [M]. &8 &
ORI AL, 2005.



