N\
&>

Py . &
o "J“{j)%dtd/’b’(’“’> (,K;Z-‘j”).f Available online:
(O gl ol FY-VE Lo PAR (i) oY o)lot o5l Lo wwWw.adst.ir

g 5 (o oSl 5 ouSiils

Ol Ol ug 2l e «BT» Ol 9 bl 9 (5510 9 9 gl

Al . N Y . AP I
Sle g 5 ol Al wdige 05,5 (b w3 0l oI5 Glskiad —Y LY (g S5 (g smmiils -
E-mail: Khazai@ut.ac.ir
VARV 15 dy OYAA A/ S sl )

LRELEN

- <

s onl el 0050 03 plolis wolio sl |y (srlio jloy SEM] st o (A L)S 450 I Siomivs 5508 10 s SloCEpig 0jg el
kit 5 5 e 5 Loyt i sltal Sl oolizal 3 Sl il s oyt slbosinins ¥l e 5 U0 S8 Sl oot
i ol feloei dyjmi 5 55000 e 07 50 Ly b Slael ploles jo (4Bl )l pat Ui dllio nl o o] collis Slaal
ilosly b Jros o (suioilyi G/ HYMBD 4Ly yu5ai 55y g0 59p90 dellle < 50 5 ooy o 90 Lo 5 il 5l ) (5] 5 Slaa
L G couls )] abolyS cuy8 g L] slo s, (riS) Liobls 5 b)) sl jlae g0 cdald] jo . conl 428,57 )18 b5, 0,50 lae s, 55T
(G5 5 5 lizaal) BT Slalidl s 15 aoleol 4Kty Aokt 5 Mmoo fole o A8y it s loltd] 25,5 L7 0 315

gdiee 4l (bl )l pya 4 by e Slhpugr b ablio o

b dis ] Ll ¢ lual (o5l ST cdan auseis ¢ b slaal ¢ bl b 6,18,y guas :Lﬁojl,&_&_.lf

Hyper spectral Imagery and CC& D Considerations Against its Threats

S. Khazaei*, S. Homayooni, A. R. Safari
Dept. of Surveying and Geomatics, Faculty of Engineering, University of Tehran
E-mail: Khazai @ut.ac.ir
Abstract

The recent advances in hyperspectral remote sensing technology have provided a very good source of information for
reconnaissance purposes. This is because of high spatial and spectral resolutions of airborne hyperspectral imaging
sensors, and also the use of spectral signature of phenomena and objects for identification of military targets. In this
paper, the ability of hyperspectral imagery for detection of targetsis investigated by providing two important analyses
including anomaly detection and target recognition. Besides, in a case study, this ability is evaluated practically by
performing the algorithms on a real hyperspectral image from the HyMap sensor. Afterwards, two criteria are
presented for evaluation and control of hyperspectral camouflage and deception techniques. Finally, assuming
consideration of the indirect measures of passive defence, the essential considerations of CC&D (Camouflage,
Concealment, and Deception) measures are presented against the threats of hyperspectral imagery.

Keywords: Anomaly Detection; Camouflage; Concealment; Deception; Hyperspectral Imagery; Spectral Signature;
Target Recognition
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3. Synthetic Aperture RADAR
4. Foliage Penetration Synthetic Aperture RADAR
5. Imaging Spectrometry
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1. Imagery Intelligence
2. LIDAR



5O oyl g S5 Lo

o Slyagd iy 5o «Bh ollisdo g Gaablyd 6,10y 5908

D35 e o Job 5l (catuie 0d9a e ;0 (95 UgS
0dli ools o1 € b (sla ok a5 Wi oo Cuvsdy Jiovie
yasve osle yo gl e glaal aSo) Jdoas 09l oo
lalasl o LasT ksl Lulul s 1, olgs g5 so el 5,34
Sl ppass Gk 5l Ysane [V]ogos SSis oa 5| i
Slge sl glasl (2Rl b (o) slogSw ;0 bl
Lo L5 ogtn 35 el sloallinlis jo 5 od whlanl 5
15 dilizee sl b bl colis b Slaas ol 5yl
csheb GAlLS o g ge slaliael b lsn bl yslas

IV9555 s s 3T o9, 2 Bl loliss (ISl
b Lg a5 Gas gl il slelasl (V) JS_s
1, ool o0l ety b b Ve v 5l i LASD ¥ Sl

S oo oyl
il oy
100 4 c - ogmogll 36
By e () sl
804 = Leme—a E )“4& ’Jé# — . .
—————— - T ¢ e ol 9,395
nl 7 Seneeeas N S 9395 -
W, '
60 e ~N
50 B A
~~
o~ I
4 N
2 { e A /4l
i N A /
20 ] ~—
( 4 DA
104\
e —
0 i i i i
04 09 14 19 24

(%09 y5m0) Zgo Jsb

[VIASD low gwaiad by Ban golass b slalasl .Y 5o

S0 ppeas lassionw b wil by b ol 5 ogdle
030l S e e | LT i S5 g3 Dl a5
(S S8 lg ol asld laie a5 pney Sy
el (4l 0 paa Glaosionw pie slrdasin des
oo slaial 15 (G) (Sl slrosiomn coey Sy ojlul
2 MTFOV)saizmins (glalizd sy olie dysl; o po ol s
) c.la_.w )‘ e W JQL> 651»; &L{u)l 9 (QL.’.Q‘) [Wwe

€Q)) aad el (H)

G:IFOVxH:%xH M)

Stz 51y S oz o6 allate oS wites ( oy )
J8) aS (oo gl sz 5 S ES > pene (250
2 Lol ) s (U5 Loz (l (S ()
Oy b (210 ) Al S b onlil slags S
L Vee e Vgame (552l (singn sloosgaoe &
Cd g gl Ve LY e e gl sl 5 (e WL Y-
ol ools .ol (CCD) S sl sl Lags Loy,
ol gy xe €ools aSo? 4y a S ol abl g pas
G /¥ o Bowes daosiomin opl 381 ad codled (so0g00us
glol L5k il (g0 S Jolld a5 el jog,Se VIO
R 093l (S e (N9 ($00S 1S 58 eeblisieg Sl
N ) IS g S RS AP WS
Pl g g Baod Jolpe 50 o5 1 (AublS slaosizmin
odgama il (it b plod aitwd (owlidiima) slos )5 50
alox sl o il 5, Ag_sj)‘)—" 8 oedle b
4S Sgai 0, L5l SEBASS (sosiztiw 4 g3 oo lrosiow )
il AL VYA (gl oy S VWIS L5 VIO o350 4o

[0] el

oS! b

kel SIS & b

[Ol(siebol 3 o) 0313 cusSio Yl g (nbld (5,10 p s ) S

Sl (siebld g )lopnsat jo ulul 5 sl o
plazl g olas dan ool by 4 .conl ol slasl Sleds!
= hleglan sad oo ol Gurblineg xSl slagi s e
(b 9o Job g olond OLS 5 g (S5 jSle Ll
Seoyd azmly B a0 LS b g i (Jie S5k
slozse Jsb cos posle o bangs (6551 JeuS b WS

6. Spectral Library
7. Field Spectrometer
8. Instantaneous Field Of View

1. Push Broom

2. Charged Couple Device

3. Neat Infrared (NIR): 0.7-1.1 pm

4, Short-Wave Infrared (SWIR): 1.1-3 pm
5. Thermal Infrared (TIR): 3-15 pm
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2. Subpixeltargets

1. Unmanned Aerial Vehicle
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3. Target Recognition
4. Jet Propulsion Laboratory

1. Defense Advanced Research Projects Agency
2. Adaptive Spectral Reconnaissance Program
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5. Anomaly Detection
6. Optical Real-time Adaptive Spectral Identification System
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1. Tracking
2. Tracking
3. Multivariate
4. Endmember
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1. Spectral linear mixing
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