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Abstract: For the real time ground target location precision of an Optic Electric(O-E) reconnaissance
platform of the subsonic Unmanned Aerial Vehicle (UAV), an algorithm for O-E platform location
was proposed based on inertial navigation information. The influence factors on the precision of target
location were studied by using the mathematics model and error model of target location. The
mathematical simulation model with influences of parameter errors on the precision of target location
was established. Simulation results show that the real-time performance of the satellite navigation
information is the decisive factor affecting the target location error. Then, it points out that modifying

the delay time of the satellite navigation information can solve the real-time target location error
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problem of the O-E reconnaissance platform. A flying experiment was carried out to verify the results

above mentioned. The results indicate that real-time target location precision of O-E reconnaissance

platform for the high speed UAV has been substantially improved by modifying the delay time of the

satellite navigation information, and the location error has decreased from 100 m to less than 40 m.

The result has important reference values for applications of high speed aerocrafts.

Key words: Unmanned Aerial Vehicle(UAV); photoelectric reconnaissance platform; target location;

satellite navigation; delay compensation
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Fig. 1 Target location coordinate
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Fig. 2 Image of two bar targets
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Fig. 3 Results of target location
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Tab.1 Simulation results of errors on laser ranging
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Tab. 2 Simulation results of errors on platform attitude angle
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Tab. 3 Simulation results of errors on UAV attitude angle
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Fig. 4 Location relationship of unmaned aerial vehicle

near and far to target points
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Fig. 5 Schematic diagram of time delay compensation

60

40

20

= 0
-20 :
40 IR AR ||
CE: 372 BN ERALY
_ I I
6960 -40 -20 0 20 40 60
Xim

60

40

20

£ o _
=20
40 S IGRE2E R | ]
o Zx JEE2 52 ot Mkt

—60 | I |

-60 -40 -20 0 20 40 60

Alm
&6 SENE TE IS 9 55 I H AR 8 AL 45 R
Fig. 6  Results of target location coordinate after time

delay compensation



oM

JERIT. 2« S AUAR JE T I A0 52 B s 3 G A LT IS A 7 o7 2511

TR AL E AT BT IS Bk 5 e a6 RS
f) B R, i e A HLE O KT
500 km/h, ¥ CAT I B0 g B 45 SR, A A Ak
P B B 2% 3 o8 205 R I A7 152 2% 5 T R TR TS A
BLGE ML B 298 150 km/h) , T0E S A8 bR
JE B X6 28 VR B s BN 2L S DR
WAE B ZEBHE IE S5, B AR S B RS B AR 3 T
BRI WA 6 iR,

M 6 AT, SAIEER 1B E 1R 22 B A 7E
14.1~55.2 m, ¥k 33.1 m, KIBHE 2 [95E N
IREWAAE 12. 8~62.5 m,FIH 37.4 m, &
R 1 M ENIAE I 198, 9 mL AATEHL 2 1 E
PREREFE R T 118. 6 m. AMEJG MY & (i Ag 5 SC
HR (3 T4 20 1 A M BE AH Eb s &5 .m0 B AT AR DL TR 28
1o TG AL 0K B2 118 A S 38
6 % &%

-2

T 4R T AL M AR A S AR B AR

SEZ 3k

(1] ## HLBOCH T A HirEM S RES]] F B
H5,2013,6(6):912-917.

SUN H. Target localization and error analysis of
airborne electro-optical platform [J]. Chinese Op-
tics, 2013,6(6):912-917. (in Chinese)

(2] ZRB. &k, m5H. PLEOCHEREN RS H

PR R T I]. 5 % T 42,2005,13(2)
105-116.
WANG ] Q, JIN G, YAN CH X. Orientation error
analysis of airborne opto-electric tracking and meas-
uring device [J]. Opt. Precision Eng. , 2005, 13
(2):105-116. (in Chinese)

[3] w254, 9k LRI T & HifE

HAIE)]. ek 545 4H,2014,21(2) :9-12.
YANG S P, WANG Y ZH, HU Y H. Research on
positioning method of photoelectric reconnaissance
platform [J]. Electronics Optics & Control, 2014,
21(2):9-12. (in Chinese)

(4] wear. T APLER H AR & A28 B 07 e F 5 L . s
W -F T 42,2011,10:56-59.

YAO X. Research on the improved orientation accu-
racy method of UAV [J]. Ship Electronic Engi-
neering, 2011,10:56-59. (in Chinese)

ARG T TR A B RO & B
PRE LA X 2% 1R 22 R R AT T 0 H I KU
G M2 AR I BAL AL A S A T I i I s 5
PR RER RN R, Bl L CA T A4 T, 8
HLAL B A5 R 1 DA 1532 i S A o] 22080 e 3l 7
o 8 RAILRE A AL VTS I B e T S 2k . 13
R FHSE I A TE VR B4 b S B 1 K A 5 5L 7 1V KG E
FAME R A OK 3R R 2R T 40 mo ASCHBFSELS
R AT R R HA RS E M.

WAL ARE B AR 22 R ERW T =407
TR e s ) R R 2 R TR R R
TR P25 TR 25 M TR B A SR IR 25 A 5 LR
WOHIL TR 22 45 0 R 22 L T AR R 25 T B A JE IR iR
2255 s UGN R R IR 22, EE A DR S5
WA RES, AXEKR P LR T GPS
UGB AL S S B AR ER 22 A 22
DO R 5 ST AR E A

(5] £mEZE z&R. ZRWE/BOCIEER H 5 E MK

BIL)]. K A 5 454845 40 ,2003,5:14-17,
MAO ZH J,WANG D H. A model of target position
for UAV based attitude measuring/laser range-find-
er [J]. FireControl & Command Controls 2003,5:
14-17. (in Chinese)

[6] JAMES H K. ROBINSON B H. TIER [I Plus EO
sensor LOS control and image geolocation [ ] ].
IEEE, 1997(2) :377-405.

(7] Ag=ml, 8o, x84, 5. HLEOL A I &% 4 3 AR

AEEMRENILI] L F HE T4, 2013,21
(12):3133-3140.
TAN L G, DAI M, LIU J H, etal.. Error analy-
sis of target automatic positioning for airborne pho-
to-electri measuring device [J]. Opt. Precision
Eng. ,2013,21(12):3133-3140. (in Chinese)

(8] X dhir. 748, K 4. 4. A2 il R 7 &5 19 H AR

A LI] &% % 4, 2007, 15 (8):
1305-1310.
LIU J H, SUN H, ZHANG B, etal.. Target self-
determination orientation based on aerial photoelec-
tric imaging platform [J]. Opt. Precision Eng. ,
2007,15(8):1305-1310. (in Chinese)

(9] Fwest, Zokh, T4, 5. —F H s b B TE
[1]. k% 4% T42,2006,13(6):1076-1081
LI X G, WANG ZH N, WANG ZH, et al.. Research



2512

plies

% TR

[10]

[11]

on location compute method of object [J]. Opt. Preci-

sion Eng. , 2006,13(6) :1076-1081. (in Chinese)
XA, F R R E. TP EOL TR R G
H b L BT[], & 5 42 41,2008, 11:47-49.
WU Y M, LI G, ZHANG X. Design of a real-time
object locator for optical reconnaissance system on-
board UAV [J]. Electronics Optics & Control ,
2008,11:47-49. (in Chinese)
b Ae. RZEBOE SRR AL M. A AUAR Tk

EER N

» 4§

BRUGI(1973—) 3, BBV 1 A,
RIWFFE 51, 1997 4 T R &AL 28 il R K
ARG b 2 7, 2003 4E TR 5T 28
WL R KA IRAFI A2, BN F TN
LA R 3% 31 5 A W 9T, E-mail:

zhanfengjiang@nuaa. edu. cn

[12]

5 23 &
# R AL, 2000,
FEI Y T. Error Theory and Data Processing
[M]. Beijing : China Machine Press, 2000. (in Chi-
nese)
P FHESMER SN HIML. 3w B AR
K5 d AR, 2002,

HU X P. Autonomous Navigation Theory and
Application [ M]. Hunan: National University of
Defense Technology Press, 2002. (in Chinese)

(AR pE., ¢

£2)
(RRIERE REWW FEEH)



