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Multi-target geo-location based on airborne optoelectronic platform
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Abstract: A multi-target positioning system based on a digital elevation model is proposed to realize
the accurate positioning of multiple targets using the on-board optoelectronic equipment of an UAV,
A multi-target positioning model based on the target vector is developed. The pixel coordinates of each
target in the field of view are obtained through target detection. The boresight vector of each target
can be obtained. The measurement data of each sensor in the drone and optoelectronic reconnaissance
platform are combined to calculate the geographical position information of each target. For a flight
height of 3000 m, the experimental results show that the positioning error for the main target is ap-
proximately 16 m, whereas that for the secondary target is approximately 26 m. The effect of the im-
proved filtering model is analyzed. After filtering, the positioning error of the main target is reduced
to 7 m, whereas that of the secondary target is reduced to approximately 11 m. The verification of the
flight experiment demonstrates that the engineering effect is basically consistent with the simulation
experiment result. This method has the advantages of good real-time positioning, a small error, and

facile engineering application.
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B R AR 25 8 R 22 0 R S 2 0 AR R 22
i JI B ) o 4 i 2 D HG ) B A 1 9% 2 A i
AT 22 M6 . MR 58 31 2 UL X i AR O —
b JC I A 31

K(k) =

’
gk = T (XU —ADX k1)),
=1
k
g (b= =37 (X — AWXE— D) —q(k).
i=1

°
F) = DT (XU — HUOX(k/k— 1))
=1

J

k
roO) = 1 DT (XU — HUOX (/b — 1) — (k).
i=1

(22)
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Tab. 1 Distribution of random errors

EEEA WAL 3 A WX o
JilTRuN s IEA 4y A 2 pixel

My E& A 2 pixel

ARHLFE B EA A 0.1 mm
UAV £ EZ A 1X10 ("
UAV & ER A 1X10°4 ("
UAV & E A& 5 A 10 m

UAV {4 E& i 0.02(*
UAV Hig E& A 0.02(*
UAV fiji ] EA& 51 0.05(%)
15 0400 £ ¥ 51 53 A 1 mrad
- 05 3 £ ¥ 59 53 A 1 mrad

R B R AR ST ¥R AE X R AR B 8 Xl H
P A L B RS JBE 5 7 — 1 b 3 v B AR AR B I A IXC
Sl P 5 P B g JBE AN [R) 64 25 AR 1 AT 8 A D
AL B SR 2 Pos.
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Tab. 2 Data in geo-location program

28 T AL TP V-6 ) B AHALZ 4L
#fk M/ L/ H./m 6/ /() A/ a/ (") B/ r/mm  ¢/pm
¥ 42.1095 124.3231 3000 0.3 0.01 120. 3 30.1 60. 2 50 2.8
k63 AR B R 22 R 6 LR v A B bR
- A ke Y N Y 4 fae He 42.082( + Sub- eo-position
T 5 5 o L 100 YR BEHLAS B 47 07 0 | - : g
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TR AR5 A5 RN 9 PR 42078} T Dot on
* Sub-T3 position
N « Mot Socton
w S ool N ! T opontion
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1000 450 407k v
"+ Sub-Tl
800 400 42,0681 .
"Mete gz 82 28 o8
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250 .
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Fig. 10 Location results based on traditional method
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Fig. 9 Location results based on DEM "2 (RMS) #F73E#r . R IE WGS-84 A br R, R
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i A
b, BRI 7.2 mo AR (1), | AR
HEIMEIE T DEM 52209 9. 73 m. A Ho R 452 Ny =

LRSI T 5.3 m.,

UEWIAR SCHE M AR S 2 | bR E A D7
R B A TE A H B DX R A% e Y
2 HARSE (L7 15 BEAT RN 45 21 (5 A5 R AN 18] 10
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x3I EMRE
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a(l—e%)
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HE AT AR B F AR A0 5 Y1 IR 2%
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Tab.3 Location error

B 44 FR Main target Sub-targetl Sub-target2 Sub-target3 Sub-target4
SR &E/C) 124.352 3 124.362 0 124,355 2 124. 355 4 124.349 3
S$E/ O 42.070 8 42.069 9 42.081 4 42.073 2 42.076 2
i /m 227.31 363. 49 256.73 234,42 325,74
HEHWEEZ/m 0 136.18 29. 42 7.11 98. 43
f£ 5 77 1 RMS i% 2% 16. 56 212.06 60.51 37.12 156.53
J T I AR AR AR A RMS R 2% 16.53 33. 36 32.28 31.15 32.61
B TEIE SRR RMS 3% 2 16. 47 25.11 24. 97 25.12 26. 34

N 3 AR (DRAASCR L AfrE (U5 k4 & ASTER GDEM-V2 5 f #5584, ] 52
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Fig. 11 Location error curve with altitude difference
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Fig. 12 Schematic of location error changing with

pitching angle
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Fig. 13 Location error curve
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Location errors before and after filtering
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