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Technology of tracking image generating
applied in simulation training of photoelectric device

YU Yang" , LI Dan

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033 ,China)

Abstract: To solve the problem of lacking cooperation targets in the army’s dairy training of the pho-
toelectric device, a generating algorithm of the dummy tracking image is presented based on the com-
puter’s processing. This algorithm can generate the tracking image of the dummy target according to
the theoretical trajectory, the prototype, the characteristic parameters and the three view of target,
and also integrating the information of rotation position for the photoelectric device. The results show
that the algorithm can effectively solve the army’s training problem, which can make the operator ma-
nipulate the device on the basis of the dummy tracking image to complete the dairy training. At the
same time, the algorithm has been optimized to improve the computer efficiency, which the working
time is about 5~6 ms to generate the dummy tracking image for a standard PAL type analog image
with 25 Hz cycle. By analyzing of the result, the precision of tracking image is about 1”"and measure
up for the army’s dairy training.
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Fig. 1 Three view of target
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Fig. 2 Diagram of coordinate rotation transformation
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Fig. 3 Three dimension projection of dummy target
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Fig. 4  Descartes coordinate of observation station
for the earth’s core coordinate transforma-

tion
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Fig. 7 Error of visual image

PREEBRAL B RSSO A s R A RN B ISRl 2K

=

=z

(1]

(2]

(3]

(4]

[5]

% X #k:

RkF . F 5. FETEUBRBEAN BB RH] & F 8 KB A, 2009(7): 52-54, 57.

Song Z F, Li Y. Design of target-simulator based on virtual image injection [ J]. Embedded Technology ,» 2009(7) :
52-54, 57. (in Chinese)

Rk F 8 B7 EGE AL B ARl AR R ER VISR 05 B LT, P BAF 5 2 AR, 2010, 3(2): 194-200.

Song Z F, Li Y. Simulation for IR capturing and tracking train based on digital image injection [J]. Chinese Jour-
nal of Optics and Applied Optics, 2010, 3(2): 194-200. (in Chinese)

BOH R, M, F T FPGA WZUANER T HE A RG]+ B S, 2011, 4(3): 277-282.

Guan M Q. Li Y, Huang M, et al. Infrared image simulation injection system based on FPGA [J]. Chinese Op-
tics, 2011, 4(3): 277-282. (in Chinese)

FEHELER IR F . LM AR B B A P PR TR AU FOR R 9 LR BF S [T . st B ok T2, 2012, 41
(12): 3166-3171.

Wu] H, Li H, XuZ L. etal. Theoretical research on IR capturing and tracking device simulation based on digital
image injection [J]. Infrared and Laser Engineering ,2012, 41(12): 3166-3171. (in Chinese)

HAHE 3L, 4 i B T Vega BB LAMNEIR LT ], w853 4],2012,19(9): 4-7,12.

Xiao S C, Liu F, Yang S J. Dynamic Infrared Image Simulation Based on Vega [J]. Electronics Optics & Control



W5 BoR 530 %

(6]

7]

[8]

[9]

(10]

[11]

[12]

[13]

[14]

2012,19(9): 4-7,12. (in Chinese)

x| AW, 3R, E L L T Vega MZSMNABRPTHLT). FRAALS S BARSF, 2010, 3(2): 177-181.

Liu CY, Guo L H, Gao F, et al. Infrared imaging simulation based on Vega [J]. Chinese Journal of Optics and

Applied Optics, 2010, 3(2): 177-181. (in Chinese)

BKF B KRR F M Vega IR IGHEIT AN EMRFELT]. KA T R F 5k 8 K4 F1.,2009,

32(2): 242-244,

Kang C Q, Guo L H, Chen L J, eral. Simulation of infrared image using vega sensors[ J]. Journal of Changchun

University of Science and Technology : Natural Science Edition ,2009,32(2) . 242-244. (in Chinese)

BB AR KF AP F A ] H AR EAE M IR PR T D], ALE AUR F R 2006,27(6) : 1211-1212.

Lu R H, Zhao CS, Yang Z W, et al. Research on computational method for extended target posture angle[ J]. Chi-

nese Journal Scientific Instrument ,2006,27(6): 1211-1212. (in Chinese)

Eaik R4 B8 F AR 45 R [ M] JERT: BB Tk ik 2002,

Xian Y, Zhang SH X, Mu H F, et al. Space TT&.C System [ M]. Beijing: National Defence Industry Press. 2002.
Ak IR A, G 2 LT RABLRILOIKEN BfrfEgma)]. LEH%E T4, 2012,20(7); 1626-1635.
Yang C Y, Zhang ] P, Cao L. H. Infrared radiation measurement based on proportional corrected atmospheric
transmittance [ J]. Optics and Precision Engineering , 2012,20(7); 1626-1635. (in Chinese)

M4k AR & S A MR s (E] AR LTSN R SRR RORTT ], ALE AR SRR, 2013,34(2) « 304-310.

Yang C Y, Zhang J P, Cao L. H. Ground-based spatial object infrared radiation feature measurement technique
[J]. Chinese Journal Scientific Instrument ,2013,34(2): 304-310. (in Chinese)

FhAW,EFM IR F. WIHRLSMAET R S EGRMELT]. %54, 2012,33(11): 1310-1318.

LiJ X, Tong Z X, Wang C Z, et al. Calculation and image simulation of aircraft infrared radiation characteristic
[J]. Acta Armamentarii ,2012,33(11): 1310-1318. (in Chinese)

Wk 2ol B LD JE T T OO O 3 R 0 4040 22 0 1 R S A T ] 4 sh B ok T 42.2009.38(2)
200-204.

Xu H, Wang X J, Liu F, et al. Infrared multispectral image simulation based on spectral images in visible bands
[J]). Infrared and Laser Engineering »2009,38(2): 200-204. (in Chinese)

SR b AR B AR A SR TLOANAR DT B BRI ST ], B R 65 ,2012,33(6) : 1142-1146.

Zou S Q, Hao L F, Xu J H, et al. Electro-optical simulator based on infrared image simulation [J]. Journal of

Applied Optics, 2012,33(6):1142-1146. (in Chinese)

EZE B A TVEL981—) B AR R A 1 H 90 2E L B BAIF 5T 51, 32 2 A28 (15 4 3L, 038 il B R M BF5E . E-mail:

repusnam(@163. com

ZEPFA981—) & MK FE AL A, B BRI ST 5L, EEMFE B T F R AMIF L . E-mail: 1idan981@sina. com



