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An Equivalent Method of UAV Simulating High-altitude Reconnaissance
Equipment Optical Imaging

Abstract

Abstract: Aiming at the situation that the actual image of enemy reconnaissance equipment is difficult to
be obtained, and the process of using similar equipment of our army is complicated and expensive in the
detection of the camouflage effect of our important military targets, an equivalent detection method of
using the UAV aerial photography to generate the high-altitude optical reconnaissance images is
proposed. The number of pixels in the equivalent image is determined by comparing the acquisition
height and the optical imaging device's parameters of the UAV and the high-altitude reconnaissance
equipment. The compressed pixel value is calculated through the interpolation. The pixel value is
corrected according to the atmospheric transmission loss model and the equivalent high-altitude
reconnaissance image is finally obtained. The comparison experiments show that the gray scale
similarity between the original image and the equivalent generated image is 92.87%, which proves the
feasibility of the method.
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Abstract: Aiming at the situation that the actual image of enemy reconnaissance equipment is difficult to
be obtained, and the process of using similar equipment of our army is complicated and expensive in the
detection of the camouflage effect of our important military targets, an equivalent detection method of
using the UAV aerial photography to generate the high-altitude optical reconnaissance images is
proposed. The number of pixels in the equivalent image is determined by comparing the acquisition height
and the optical imaging device’s parameters of the UAV and the high-altitude reconnaissance equipment.
The compressed pixel value is calculated through the interpolation. The pixel value is corrected according
to the atmospheric transmission loss model and the equivalent high-altitude reconnaissance image is
finally obtained. The comparison experiments show that the gray scale similarity between the original
image and the equivalent generated image is 92.87%, which proves the feasibility of the method.
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Fig. 1 Equipment imaging diagram

GE BRI A B e B IR EB R £ 018
FRUPX , x PXy o BEAMEITZ IR 25 (R A% IR 2%
RSB EFESZRRIEE) N R, B A LR
HEREE AR N (PX - RYx (PX,-R') -

SR ARG K 55 PX  x PX, AT LLEE AL N DL 2
WA Wl 2 frs: COAEERLHT (RIE AMLIA )
B8 3% s px, x px, » BEMEICZ TR BEES N
¥y KATEBEN h By e, FEREON f,
WA YR R G E H, REREEREBNEGE R
B PX  xPXy o

AR TE AL BRI w8 25 A0 5% 16 4 1 B RIS 7
B T AR IX — R R, AR, TERANUE RS
ALY TR R AR T SR & AR IR B
W, FIA:

BT AL B R RAE 6 — T PX xR = . xF 0

http: // www.china-simulation.com
*2512 -

https://dc-china-simulation.researchcommons.org/journal/vol33/iss10/24
DOI: 10.16182/j.issn1004731x.joss.20-0500



Tu et al.: An Equivalent Method of UAV Simulating High-altitude Reconnaissan

o33 TR0 Vol. 33 No. 10
2021 4 10 A IRERII, 55 T AHLS AL 2 BB 4 R i oct. 2021
T NHLEERG o 25 i 52
iz s B =R i &
I NS e BRI 2 S G R PR, FE 29T FHBE B A A
AT AL 2 PR 1A

%JLIHJM'

I W

eyl FERRF
r!
y iR e
v
v
/\ Ly AE P R
EIEE T icY)
L\yxf'— R

K2 ERERAR
Fig.2 Equivalence

FRAE A R B, A% s 8 T e B AT LR 73
e, MREEAYIRE (R DR H

R'/R=F/H )
r'ir=f1/h 3)
WD)
PX,/px,=(h-R-F)/(H-r-f) 4
FA

PX, = px,-(h-R-F)/(H r-f) 6)
%

c=(-R-FY/(H-r-f) (6)

WEL LB ¢ e 15 2 S B IERR AL
BET A SRR R E AT HE %

1.2 BB EEER
FERE—MEE ST Z MG R A,
PLEER G A5 25 55 ) K PR AT DL AR R MR &5

IRFEAEBATHREAF R SR A AR, %
UG R RO I PR MBS MR R KA

BARE R 3 Fros, SRR S0
Oy Or1r On)SFFHEER RIS B S (P). IAET
TIRE SR fi £ Ou=(x1y1)~ Qi=(x12)~
O01=(2.y) AL 025=(x2,2) 4 A s HIEL, 75 AR K B
B AE R P=(x, y)IME . B YSAE x J7 1R HEAT S 1t 4
8, 193] R M Ry, SRJGAE y J7 AT EANEHE{A,
23 P

x 7 TR 8 A
ﬂ&hj .ﬂ%)x %ﬂgﬂ
2 2
R =(x,y1) )
X=X X=X
f(R2)~ Y —x, f(Q12)+x2 - f(sz),
Ry =(x0) ®)

I EE B EHE RyAT Ry £E y U5 1A LA {E
THW P RBRE, TR

f@hlﬁlﬂ&hl+&ﬂ&) ©)

Vo= Yo~
DAMSEHE, A VL D E B S B G 5
MEREER T,
Ele R2 i QZZ
»f---- R REEEEEEEEE *- - « --.
P
y E ]
I ‘i,_Q_“ __________ o -4

K3 BERE
Fig. 3 Pixel interpolation

1.3 BBREBRERSERBFHEEIE

TR KA, 2 RAZE RS
o F IR KA 15 BEUH Bk 1R
RAAFE I TE R, PR SRR, PRI B4R

http: // www.china-simulation.com

Published by Journal of System Simulation, 2021



Journal of System Simulation, Vol. 33 [2021], Iss. 10, Art. 24

5533 %58 10
2021 4F 10 H

G, T B R Y I KA AR AR 1 R AT R
BIE,

G RS , T AN AR 3%
AR ST L, « WO STAE L, . MO Al
T N 2 (I RS R Ly =% 2 IR iRy %
RO UGALRRN:

Lo=t,-L+IL (10)
ﬁ#-rﬁﬂﬁﬁ%km#%&@&%zm%ﬁ
KAIER . RS AEHBEA ModTran 1% B i

m%%ﬁmﬁ,im&mxﬁ,zﬁMMﬁﬁ
PR, TI3KEL T, FI L) .

T6 AU H5 2 e 6 N I b 199 W i
ﬁﬁTu%ﬁunﬁﬁ
I: source source :| / kSOLlICC (1 1)

ﬁ¢~mmw mmﬁ%ﬁ%AM%”ﬁ%%ﬁ
MRS Foouree(e ) N ANIASEE IR R1E . ¥
(1) AR(10) AT LATH 545 B M T 4R 2 5
1@=(1}-—19)/r =
{[ouree (5:3) = brouree ) Heouree = L0} /7, (12)

o TR ANL AT B AR T S s % % 5%
K, WTLLERUARN L =
I%Tﬁﬁumﬁ%%
L [ source source :I / source (1 3)
ﬁ@n%éﬁ%&%%@%k@m%%m%%
FEHALN:
L=t -L+L (14)
F 13y AN (14) ] 15 5 SR A5 IR A%

,Tu217

RGTE AR

Journal of System Simulation

Vol. 33 No. 10
Oct. 2021

%Aﬁ&ﬁ%%;?ﬁ
Ly =7 [ Fource (%) = Buouree ]/ Ksouree + Ly (15)
ﬁ%&ﬁ?ﬁ@u%%m%A@&%m%%
FEJE, ATARE 2 211 F3 H N B Kb 35 W04 5 i A 4
G 2R DA S £ 3 2 Al B 2 () (1) 98 RO s
Ly = Frarger (5:9) = g |7 Frarge (16)
s A rargeey) iR B R AR, BISE A8
MG =M, HRWEHETH ModTran FAFHRE
REFARR], Fik, w7l LAR017)k15:
Frarget (%5 1) Karger L Hiarger =
Fuangen {7 *[ource (%) = Buouree ] souree + L | +
btarget
(17)
s et o)) A FEROR % BB AR R AH

2 ERBIESERFCR I
2.1 BBRERFHALE

TERAERE SR HWE 25C. KAWL,
AIRR S RAFSE 26 R, R RERTC AHL(500 m )
A AR 0.02 myx HARBE T, F4%
RO e 7 (U 52 ¥ o P WO (22 (10 000 m =¥
6] 73 HE %N 0.8 m), w21 4% 1T b2
Bk 4 Fior,

5, A K 3E T AN B — X AT 95 T
WIS R, EBUE P E 15 20 Woe i 52 G
Bl5 Fime

B4 S pises nf Woe s B4

Fig. 4 Visible light reconnaissance image of a certain high-altitude reconnaissance equipment
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