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Spectral camouflage simulation by target radiance conjugation in background
H. Sahari, J. Khalilzadeh, M. Karimi, J. Saydi
Laser-Optics Science and Technology Center, Imam Hossain University, Tehran, Iran

Abstract- In this paper a method is presented for camouflage assessment ahead of multi spectral and hyper spectral imaging
systems. In this method the spectrum of a target in background of a digital image is studied. Using the spectral vector concept and
coding by MATLAB the camouflage spectrum is simulated and conjugate spectrum achieved. In this way images of some
different objects in various backgrounds are studied and an appropriate camouflage is developed after the conjugate spectrum
achievement.

Keywords: Camouflage, Spectral signature, Spectral vector, Multi/Hyper spectral imaging.

AYY

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1215-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA poge VEY

Slp wab plgs ssle iz 5 sled ples abal, cpl Lol
[Y 9 \]“»5)6" )lS LE] JA.D OJLQ WB_Q u.....u 9 u.»S

oads &l Y SS o aliBee dlge st (slaal I slaiges

“—L L SPOT XS Multispectral Bands
L‘ii —2_ Landsat TM Bands 5 7
S Near Infrared | Middle Infrared
@0 | Reflected Infrared
60
Vegetation T e
" Dry soil \ \\
_ (5% water) “/
g 40
8 Wet soil
g (20% water)
-
0o
2 20
=
7}
[+3
0

04 06 08 10 12 14 16 18 20 22 24
Wavelength (micrometers)

D] Gz slge il sliasl 5l laigas ) S

R Sy ol rep Sy 90,5 e 4 o nsad
VU D el g5l 88T 4T bawgs oadcnd a5,
ol 1y sle)Sal all Kb ksl 5l ()b

.MQ‘Sc

Dispersive Element (c.g. Prism)
> I
14

Collimator

% & Aperture (Slit)

) Front lens

‘/x'\y‘

VTl slaal JoSid 5 JuSn po i gl (SOs%a oV S

&&b)‘éﬁ —Y

el a8; gl Ko Ygane 93l honim 2T s
Wl LS5 Sy plis izl 5 oMbl 5l 4o
Wgde (pO)lMie oy, 5l (Jolite gelaw LS
o A bS5 Gl 4 S pemoly s ST Sl lgiea
b g 2 sl e mhaw YOF 4 olids) zshaw wib
So S 2 lr Ol SSsysbar Sgdse
5 b ol Sy gl Sy o ol S b o
B sled ¥ IS8 cl (5L lagaadsh @ ol
P b Sl g bair el iene peal SO

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

doosio —)

P& b g Gl pngal H938lhs) dnwg g i
Codbye b oS Ll 4y pgaty o3l slaans
O &y el 00,5 g a9, Al L 1) Jsloe (slabec
Sl laabebs cnl plp o jbol (S8 oy Jdo
Sl pngas sabls sSles & axgi b Cul 5)9,2
Gl g aiies Y i SLSE @08 gl a5 aibl b
b g ileand S oo nlette aiej b 1) S
5 0ols el slo 38l 5 51 ooliiasl b Loyl ol , il
GlgSa Wb plerd 5 (S5d bl &l (izren
sl e el ogd die) abes Baa a5 ol
Gl s 5 Sal, @l g |, iz gl
Ol 50 0,8 iy yal die i b Bas il (5l luen
5 Sae b feen b by pgeas 5l eslaal LS
ol 43,5 O y90 o] Gliw g ksl § sseliawsdy ais;
b v pglal gl B o es pae Jdo 4 4 S
Dyge 5 gy ol Sy shate Js 4 (ST coadploxl
Sl pagl Gl ol o bl slaosls 4y g

Sged (b el

b 5l ppgai lel -1-)
@bt S5 5 SIS (Sopd bl lul slge ples
glyel wlgioe (b zsedeb 4 e 5 09>
S asS Qa b s (e SU3L ) Guabliseg 2SI
2 e Gloole glp (SadelS L (Sanbih aepe
sdeliwody otie gl my b 03game Syl
ladl 5z debice dmel esle o] (gly ek (glisel
Spdpazia Cdde ;0 g Sglite odbe ya sln GAb
3 olal 50 0ole b oole Sy mr pled et
15 iab sladl ol el iy Sl olge inbs slisal
4 olge (b G3L I Sep Ems b g S (Sl
Ersd bwgie goedsb Ermsb Ply Sl 392
so Vb slales ;o 3lge (IS JouS 5l 5 0ty zoe ol
Vo) Bl g obew ez W G3B elul p Bllas
M = goT? \)
Sk £ oyl clb o (b Hlaie M as

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1215-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA poge VEY

W e () T U8 adl pga () ¥ S

oSy 308 P o Dad () B JSS loges
e A5 0gd e canliv e o lid |y adgl ead
Lol el o5 bl 51 (g ks 50 Jled cpl jo b JuSly s
o) s GSL Hebar Dud oSy 5l (B 0
Ald 50550 (Bar) (g el b Sy (p) S o
oeled 1y b g onl Gldail (gomie (O)0 UKD loges
Yoalal, Oygod £ ax 0 5l ol g oSl dolee a5 vas o

qp)

6 5 4 3 2 1
Y= PX7 4 PoX" + P3X -+ PgX” + PsXT + PeXT + P7

lpo g 0 00 JuSy Sl Y g JeSg ojled X oS
wasie Hlade @l i lsi e )0 [PLP2...pr] el
o JuSln ol Sglay 3l gaman aSl £ S ail o
b JeSla 5l olnn jo oo oo plis 1) sldail pove b
5o Ll el col Jlade S Joo g @S Dol Dol oyl
e 3l ddbie ] gla Sy Sl wglas 1l
Al pgar SOV O USE aes e lis | gLl
S IS aS o asein | Bon slaad 51 (auawgolow)
3kl Galds 5l gomdn 5 90 cuS 5 A slaylogei A g A
Y B 0l )L».’Z.w‘ L‘:”LQ" Ryl () I\ J&w ] )A)S )‘9_\
a5 ogd e odalie Cewl ol = e o8 bbb g
Iy aigo) ,L8, 5 oddigome aio ;o Joud bB o> b Bun
(b o) b Ve SS loged ol 48,5 095 o
A Sy Glp 1) ey b g Bas el ol

A3 oo lid 1) el oal jaseine (0) o (&) F JSs

Olnl Sigigd (5,9l g (owiigen il IS et 9 Sgigd g Sl il ST raege g S

.[f].)?..f)‘s‘e S olael 5l syl 4 o b

e W 155 Sy 8 Sy b o psgie ¥ IS5

b sl p g e Jole slge oS 5 LSl s
e plad Saled;s 45 05 walss (aeb slo oy wily)
ewl s, ge atnlys 5 Sanbsh b

stin 3 oolizal b il iy (58l (sl csolet s,
P e So 3 SBas Sy e sl b oy
Sl o 4l 50 @l G 5oy b g ¥ sl &5
ool 2y i el (Slealos 133l 5l eslinl L
sbts 5 zsedsk O Jls 2 &S RGB (5)lsi ¥ ngai S,
Ny b Sy I MXNX3 dlal)l o jls asin b
o B sleadlie b bl b Jlopn o Sy pp o]
[o] e ‘53] W

Soygots b Jlg 5 )0 peal Gl heSy (Fod zokw
Sl polie L3, oS eba Sediee sy n o2l b
Slozaiz 2l S abewgay bl e 0 s Sy
5 skl &b >-Mao! &b ol 4 0ed e 00) eSS
3 Bae S oo Bldal cone 1) cdelcawoa g
O35 At g dge) 8, (pw)p Bl (S (28L
L S Ahe) (97 el pgal j0 Boe slafusSy
STy Ao J""L‘ WIS pgal jO (g S Ban
el glmal S O jgods Bun g Sl iy 5llail
e g skl oSy wad Ol o9l e (B e
o 9 b psrde 5l eslal by acule sl
Cawd 4 b g a0 Boe sle LSy s S astd
o g dgbee silwesky Bas (55, Aty HlE,
b ongas (nl amlie 0gbioe Jol> ond Jliwl poas
B30 Cawd ]y JuSio 52 Egren ik (Lol ol

b g ey Y

9 28 i) ;0 B0a JIRGB (o098 pgad SO ¥ JS5 50
g go 0y Ll oy

ol yure WWW.LOPSIIF olog )0 05 pwyiwd [0 byl a4 dllie oyl


http://opsi.ir/article-1-1215-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA poge VEY

160

140

5 Spectm camouflage

120 >
5 Spectumfield

o0k { —8 Spectrum target

80

Reflectance

2

A0 f e

20

Slply aw) b g Bas Gads il (ads o) b Ve S
ol 0dd aseine () 5 (WD) F S o o5 LSy

G5 ez -F
5 wdbae gl Hl38le 5 5l eolaiul b alas cpl o

peal 5l JuSy 2 b sleylo 8wy umee

Dal G @ JuSs 5o sl sl b oo s d
b L) ol Bua il uds aBlol L oS Egran il
el e G Sl el el 5 00 LSy aks;
Sl Glgsee hey cnl Jleel bad glsal Ll
J55 s o sl 5 i sloost 5| Sepm sl s
g lizee b slaylg ply jo s Luul ol caws 4yl
5 bl U adn g olw it boailels plyp o
o9,y 5l eslaiul b wilgs go 95l D90 s )5 51 (6 5lows

u,»‘ ...\9‘1).) >l 4 g aas u>’>‘J"° L5 U"‘ 59 oA..f;u_é),u
23,5 okl co 8 sladash 10 g o, XS,

&=y
[1] B.S. Randall,Introduction to Hyperspectal Imaging,
Microlmages, Inc,2012
(o) s Mo b Olyletil o, 8550l (slojl, (C5T | Cars «s e Y]
OAL Y asan AT 500

[3] R.Goldberg, A Performance Characterization of Kernel-
Based Algorithms for Anomaly Detection in Hyperspectral
Imagery, Thesis for the degree of Master of science,
University of Maryland,2007.

S iy ol 5 skl Slladl b)) o ool [F]
abobl «Soos jeigole 5 (S0 (Foadsb odgame )3 (Al
woyd slasl Gliel cwaige aldh; ab)l owlld)l5 alade
sl S e olSzils o Jole pud aiblyy 5 iale] metiome
way Jlo

[5] Rafael C.Gonzalez, Richard E.Woods, Steven
L.Eddins,Digital Image processing Using Matlab,2" ed,
Gatesmark, LLC,2009.

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

intensity band R

B i ; i i , i ; i i
O 1000 2000 000 4000 GO GO0 7000 EOCO 5000 10000

50 Slyess Jlesl 51 I8 JuSon oy Dl jloges (&) 0 S
el £ a0 sl as gldail pove (0) e 3 e

intensity

0
00

Bldal el b S ol Sl 5l gamdnn aSill oF IS

Gon sbaad 5l (Sphgolin) dlFgs pga oy Y S

140

120

BOF i

intensity

B0
P O S

20

1000 2000 3000 4000 EEIEIP [ 000 8000 5000 10000
pixels

o35 )l 5 Sy oy Sl S ages A S

intensity

3o 15 39 Sy 59 (sl JoSo 0 s loges 4SS5

AY'#

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1215-en.html
http://www.tcpdf.org

