











GAMMA MICRO
A

001 nm Inm_ _—===" 10nm D00 ™= ——— Dl Rt 1 100 1
=== ULTRAVIOLET VISIBLE SPECTRUM INFRARED ~ =
lpo 400 500 1000 1500

WAVELENGTH (Manometers)



iIntensity
gray level

400-700
radiance
luminance
brightness




e 600-700
® 65% 33% 2%

445 nm 535 nm 575 nm

Blue

Absorption {arbitrary units)

|
50 T nm

i
i
=
-

400 450 5K}

Red

Blue

Cireen

Yellow

Purplish blue
Blue green

Bluish purple

Yellowish green
Reddish orange



e 1931
e 700

primary colors
R G

546.1 435.8
1965




secondary colors

MIXTURES OF LIGHT
(Additive primaries)

YELLOW




e CRT




YELLOW

MIXTURES OF PIGMENTS
(Subtractive primaries)




brightness
hue

saturation

-+ =

chromaticity




X

tristimulus values
Y 7

trichromatic coefficients
X

X +Y + Z
Y

Y S X TFv + Z
7

X +Y + 272

x:

xt+ty+z=1




e ClIE

(C.I.LE. CHROMATICITY DIAGRAM)

_— SPECTRAL ENERGY LOCUS
“ (WAVELENGTH, NANOMETERS)

WARM WHITE |

o

COOL WHITE 5+%

el

DAYLIGHT —+Z &



o RGB

Y-axis

X-axis






RGB

1.

2. CYM

3. HSI



L X X
0000
0000
RGB 3
o0
L
®
B
®
o Blue ! (©:0- 1) Cyan
|
|
x- :. e ; -! —
Magenta | ~White
o ! .
|
| .
-
° ' G ! I 0,1
1 1.« Gray scale (0. 1,0)
BIt]Lk{ ___________ e —— (1‘.
s Green
’.f
(1,0,0) .7

® / Red Yellow
R

[0,1]



RGB

pixel depth

RGB
24% = 16777216




RGB

®
FR—

Red

LiL:

Green

=l
Blue

Color
monitor

(127, G, B)




RGB
o3

(R=0)

=0)

(B =0)




RGB

Blue

—

Color
monitor




RGB

RGB

24

256

safe RGB colors

RGB

Web

216



N
-
o)

° RGB
Hex 00 33 66 09 CC FF
Decimal 0 51 102 153 204 255
° 63 = 216




EEEEEE

aaadaad

D00

2R3 LEEIRRE |

VVVVVY '

HOOGGOG

SRRSSN .
LLLLLL -

2 L -







HSI
e RGB/CMY

1 hue

2. saturation

3. brightness

o iIntensity



HSI
o HSI

intensity

saturation

Yellow

Red



hue

White

Cyan Yellow

Blue ¢ Red

Black



HSI HE

White

Green Yellow

Yellow

Cyan
Red

Blue Magenta



Cyan¢

Green Yellow
S
./'/"f H
Blue Magenta




000
0000
0000
HSI
o0
o
o H
o
o S
o
Green Yellow Green Yellow
. Gr__een -
G
»
Cyan / '- »Red  Cyan, S .\ Yellow Cyan Red
H
~
~

‘H"-..
»,

Blue Magenta Red BILIEI

Blue Magenta Magenta






HS|

[=0.75

__________ Red

Magenta

Black



RGB HSI

H =

H 7, fB=G °
360 — 0 ifB>G

B _1{ [(R — G) + (R — B)] }
6 = cos
[(R — G)* + (R — B)(G — B)]'”

S
3

" (R+ G + B)

S=1 Imin(R, G, B)|

| 1
1:§(R+G+B)



HSI RGB

eRG  (0°<H <120°
B=1I1-S5)

R:[{l—i— S cos H ]

cos(60° — H)
G =31 — (R + B)
e RG  (120° < H < 240°)

H=H — 120° R = I(1 —§)

S cos H }

= 3] — = -
B=31-(R+G) G 1[1 sl — 1)



HSI
o RG

RGB
(240° < H < 360°)
H = H — 240°
G=1I1-235)
- S cos H
o 1[1 K cos(60° — H)

R =3I — (G + B)









o0
o000
00000 w

aQ:
i

I —

GB




RGB




m
©)
4



RGB










000
0000
00000
L XX
0000
00
(X J
fx.y)
Intensity axis

(White) L — 1
Slicing plane

Black)0 L/ N/ _____)

-_———TTT =
- ..-*"" "\
- -

-



Color

0

Intensity levels

[;



e |0, L—1]

° ly -1

e P
oL, L

opP P+1

V1; VZ» Y VP+1

f(x,y) =c if f(x,y)eV;




ak Astas SF
47













o BTk _PEFR

o IR BIE




fx,y) [

Red

. - :‘:‘ H
transformation Tr(x.y)

Green
transformation

fa(x, y)

ARV VI

Blue
transformation

Ie(x,y)






L~134

Red
L=1a A )
Green /
L—1- /\
Blue \
\(

Explosive

Intensity

Garment Background

bag







L-14

Red

L-14

(Gireen

L—14

Blue

/
\

\'

=

Explosive

f

~ Intensity

Garment Background

bag






g1(x,v)

Transformation 7 hp(x,y)

1{{: ('T'-‘ ,1"} -
Additional

Transtormation 7> )
= processing

ha(x,y)

gx(x,y)
h B (.‘.'_‘ :‘-")






















c(x,y) =

_CR(X,y)_
CG(xa y)

_CB(XB y)_

R(x, y)
G(x,y)

| Blx;: %) _



{x:y]

Spatial mask —/

Gray-scale image

(x,y)
Spatial mask

RGB color image




gx,y) =T[f(x,y)]
o f(x,y)
°* g(x,y)
n

Sf:n(rlarza"'&rfi)ﬁ [
o1 f(x,Y) L
os; gxy) i
o n Ty, ..., T,




Cyan Magenta Yellow Black



Green




Hue

Saturation

Intensity




g(x,y) = kf(x,y)

HSI
S1 =11,S9p =1p,53 = kT3
RGB
S,_'Zki}j f=1,2,3
CMY

s=krn+ (1 -k i=123






Magenta

Cyan Red
















RGB HSI






’

W
0.5 if {'!} . {IJ." = —}
< 2 any l=j=n

I otherwise

(aq,...,a;)
/4

\

)05 if D(rj — aj)* > Rj
=1

J , i=1.2.....n
| 7;  otherwise







o CIE L*a"b”
L* = 116-/@(}%) — 16
a* = 500 [}T(Xiw) - h(yiw):
b* = 200[11(}2) - h(zzw):

Al = Vg g > 0.008856
= 17187 + 16/116 g = 0.008856

® XW; YW} ZW



o CIE L"a™b"

L*













A










Magenta

Cyan Red

Yellow




254

o BXIE

Heavy in
= ——| /1 black

0 1

0

Weak 1n
black

Heavy in
cyan

1

Weak in
cyan



0

Heavy in
magenta

Weak in
ﬂlilgt‘l"l[il

0 | I

Heavy in
yellow

0

Weak in
yellow



s=T1T(r) = (L — l)/ p,(w) dw

K
i = T(r) = (L — 1) X p(r)

j=0

HSI






Histogram before processing
(median = (0.36)

Histogram after processing
(median = 0.5)










