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1- Camouflage
2- background matching or blending camouflage
3- disruptive coloration or disruptive camouflage
4- background pattern matching
5- contrast

MARPAT

MARPAT



1 2 1 2
x mn mn mn

I x / x ;
m , ,...,M ;n , ,...,N

2 22x m n m a x m i n hx e x p x x / f

2 22x m ax hk e x p x k / f

41
2 0

21

0

1
2

L

maxk
h L

maxk

x k p k
f

x k p k

1 2

0
1

0

0 5

1

L

x
k

L

k

C k . p k

p k

.

I

M*N(0,L-1)

)( mnX xmnmn x/

mnxmnx
(m,n)

X {R,G,B}

X {H,S,V}

X(0,255)(0,1)

hf
)( x[ ,1])2/exp( 22

max hfx
X

)(kX

Xk=0,1,2, ,L-1

mnxk

(m,n)hf
p(k)

k

{H,S,V}

RGB

HSV

Hue

Saturation

Value



2 2 2
H ,p H ,B S ,p S ,B V ,p V ,BC (C C ) (C C ) (C C )

2 2 2

p B p B p B
E L L a a b b

1 ( x / )f e
pB

)hf(

0.25

0.25

0.25

0.25

CIELAB1976

baL

L*a*b*

ECIndexcamouflage 5.05.01



ECVCSCHC

-





CIELAB1976

1. S. Merilaita, J. Lind, Background-matching and
disruptive coloration, and the evolution of cryptic
coloration , Proc. R. Soc. B, 272, 665-670.

2. I. C. Chuthill, M. Stevens, J. Sheppard, T.
Maddocks, C.A. Parraga, T. S. Troscianko,

matching -74, (2005).
3. - Battle Dress Uniforms

fas.org/man/dod-101/sys/land/bdu.htm
4. http://en.wikipedia.org/wiki/ Cam-

ouflage
5. G. Cramer, ience of Digital Camouflage

Design http://www.hyperstealth. com/digital-
design/index.htm

6. A. Tankus, Y. Yeshurun, A model for visual
camouflage breaking
IEEE International Workshop on Biologically
Motivated Computer Vision, pages 139-149,
Seoul, Korea, May (2000).

7. M. Hanmandlu, D. Jha, R. Sharma,
enhancement by fuzzy intensi-fication
Recognition Letters, 24, 81 87, (2003).

8. K. Yoon, I. Kweon, -mentation
considering the human sensitivity for color pattern
variations
Intelligent Robot and Computer Vision XX:
Algorithms, Techniques and Active Vision, vol.
4572, 269-278, (2001).



Passive Defense Quarterly, Vol. 1, No. 3, Summer 2010 6

Quantitative Assessment of Camouflage Dffectiveness for
Camouflage Patterns

Saeideh Gorji Kandi1
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There are interesting types of camouflage in environment and between animals, which inspired the

human to find camouflage patterns. To be able to evaluate the effectiveness of camouflage patterns

it is necessary to find those factors which influence the camouflage ability. The research showed

that the accuracy of a camouflage pattern is dependent on both the color matching and contrast

similarity of the pattern and its surrounding. Despite the considerable work that have been done in

different countries to provide suitable camouflage patterns, there is not an acceptable method to

determine the camouflage accuracy of a pattern quantitatively. In this paper, a camouflage index is

proposed considering the two mentioned factors. To determine the contrast, a fuzzy function which

had been introduced in an article about color image enhancement was used. In this way, the contrast

difference between the pattern and background could be determined. Computational process was

done in HSV color space which is more related to human visual system than RGB space. The

magnitude of color matching between the pattern and background was estimated by applying a

color difference formula. Consequently, an equation was obtained based on these two factors. The

results of employing this equation for some camouflage patterns were satisfactory and showed

acceptable correlation with visual assessment.
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