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Generating of the same hue population using hue angle
and chroma vector
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Abstract

This paper proposes a new algorithm classifing same hues in order to estimate the
spectral reflectance of object from 3 band color image information, To estimate the
spectral reflectance of object, the conventional estimation methods are required of 5 or 9
band digital color values. The 5 or 9 band image acquisition systems are required of 5 or
3 times same work for color image acquisition process.

To solve the above problems, we propose a new method that can be estimated spectral
reflectance estimation of object. The proposed method is to classify same hues
corresponding a color stimulus, by using hue angle and chroma vector of a color stimulus.
The classified same hues are used as the population corresponding a color stimulus. The
range of same hue is estimated by the cumulative proportional ratio according to the

number of basis function.

Keyword @ same hues, hue angle, chroma vector, spectral reflectance, cumulative

proportional ratio, basis function,
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CIEx 1931de] CIE ZdA2A & 3528 54 34 37 3 253Y, 271 dxx
E Andt a8y xpAExelA AR 73 MAHcolor differencel= A ZtH o F FEkA #
&, CIE= 1960l CIE 1960 UCS A& (CIE 1960 UCS diagram)& #xz3th I3y ¢5
Ao e Ao W gst #5400 dsiye zdsA ¥k F, (x,y, VU (o, 0, VE
AbgEE Ay FHEo] FEAHLE (kM (o, )2 FAsAEE Wz #eAd BaMe
(x,y) #FAY W=g YV a0z oestel Bxg gst 75 ZH4AL o848 31

*

(uniform color space) 22 CIE® 197630 L'a™p" W33 L'y'v" A37e dugrt

UJ.G

(1) CIE 1976 L*a’p" 4 &E7
gadez ste Sd¢ 3AIAE X, V,Z8 stm, oA Babde] 322X, Y,Z,

Y,=10022 2s ¢ @, CIE 1976 L7a's" 433+ A(1-1)~2(1-3)% 2o

L*=116(Y/Y,) 5~ 16 (1-1)
a® =500[ (X/X,) "~ (¥/v,) '] (1-2)
b =200l (Y/Y,) = (Z/Z,) ] (1-3)

A74 BAEE Jehle L= CIE 1976 =4 4(psychometric lightness)&r &, thg<l
HAaste CIE 1976 Lu'v' 437 e 28 28 AHgsith

(2) CIE 1976 L'u*v" 4= 7}
Ao e 4TINS 75 ATEe AEARE Vi, vd HT Y, u, v s 4 8
Ab wkalmol AtzlZalel Aw #FFEeln YV, =1000% 7AS}EHY it

L =116(Y/Y,) " ~16 (2-1)
W =13L" (' —u,) (2-2)
v"=13L"(¢v —v,") (2-3)
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(1) 2=}
CIELAB 4334 $709) 243( L, @ b )sh ( Lp" @y by )3e) 93 4 B, =
A(3-133 2ol Aoz
4 Ey* =V (4L"Y + (4a")* + (4b")? (3-1)
% AG3-1e AL', dd*, 4b'e N(3-2)s 2
AL'= L,"— L,"

da’= a,"— a;” {(3-2)
4= b"— by
¥, CIELUV 43elA 2709 F8K ( Li" w” v ( Ly wy” v") Abole] Az
4 E, & 4(3-3)5 2}
A E, =V (AL + (4u”)* + (4v")? (3-3)
o A(3-1)9 ALY, du’, dv'e A(3-2)8 2t}
4AL'= L,*— L,"

Au'= ul*“- MZ‘ (3_4)
4= v — v
(2) % =
L*=116(Y/Y,) "*—16 Y/ Y,>0.008856 (4-1)
L*=903.3(Y/ Y,) Y/ Y.,<0.008856 (4-2)
3 A =
Co” =V (a")2+(b")? (5-1)
Cw' =V (') +(v")? (5-2)
(4) M Akzt
b= tan " '(&*/a®) (6-1)
ho= tan " (" /u") (6-2)
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Fig.l1 The a'—b" chromaticity coordinates of the cyan, yellow, magenta, red, green, and
blue ink for 12 steps.
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Fig 2. The spectral reflectance of cyan ink for 11 steps.
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Fig.3 Definition of the achromatic area and the same hue

corresponding to color stimulus P,
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Fig.4 Schematic diagram of the same hues population generating
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Fig5 The a*—b* chromaticity coordinates of the Munsell color stilmulus
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Fig6 The a’'—b" chromaticity coordinates of the test color stimulus.
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Table 1. The 2" —b" chromaticity coordinate values of the 6 color ramps.

Cyan Magenta Yellow

L a’ b L’ a b* L’ a b

1 step | 9093 0.86 166 | 9102 0.86 1.70 90.99 0.89 1.46

2 step | 8673 | -580 | -345 | 8328 | 1372 | -826 | 8903 | 336 | 1769

3step | 8165 | -1124 | -713 | 7870 | 2243 | -1336 | 8695 | -4.05 | 2696

4 step | 7701 | -1471 | -1067 | 7271 | 3257 | -1776 | 8443 | -402 | 3570

5step | 7275 | -1859 | -1474 | 6786 | 4012 | -21.13 | 8144 | -451 | 4195

6 step | 6873 | -21.56 | -1721 | 6500 ¢ 4564 | -2329 | 7861 | -388 | 4728

7 step | 6430 | -2462 | -2006 | 6090 | 5099 | -2554 | 7712 | -252 | 5083

B step | 5908 | -27.35 | -2218 | 5609 | 57.08 | -2774 | 7263 | -139 | 5373

9 step | 5581 | -28.26 | -2355 | 51.39 | 6387 ; -29.11 | 71.26 0.65 57.13

10 step | 5192 | -2950 | -24.08 | 4965 | 6575 | -2899 | 7044 2.10 5756

11 step | 4548 | -3002 [ 2369 | 4637 | 6924 | 2834 | 7165 378 58.36

12 step | 41.37 | -2066 | -2373 | 4568 | 7038 | 2830 | 7229 6.07 59.15

Red Green Blue

L’ a b L’ a’ " L’ a b’

1 step { 9064 1.30 130 1 8115 0.83 1.39 90.62 1.24 1.34

2 step | 84.54 861 7.24 8386 [ -10.86 | 1205 [ 8242 5.71 -9.48

3step | 7834 | 1597 | 1202 | 7852 | -1604 | 1386 | 7398 7.76 -15.88

4 step | 7452 | 2100 | 1476 | 7372 | -1948 | 1630 | 6665 | 1038 | -22.38

5 step | 6955 | 26.28 | 1960 | 7099 | -2273 | 1638 | 55.09 | 1258 | -27.4l

6 step | 6456 | 3172 | 2334 | 6441 | -2789 | 1959 | 5343 1441 | -31.74

7 step | 59.05 38.74 25,54 58.17 1 -3271 [ 19.84 47.61 17.12 | -35.81

8 step | 5380 | 4470 | 2891 | 5203 | -3696 | 2258 | 4043 | 21.06 ; -41.04

9 step | 5044 | 4798 | 3277 | 4816 | -3951 § 21984 | 3017 [ 2351 | -46.37

10 step | 4530 | 5155 | 37.44 | 4575 | -40.06 | 2295 | 2495 | 2628 | -46.50

11 step | 4054 | 5429 | 4250 | 3942 | -3097 | 2224 | 2048 | 20.00 | -47.60

12 step | 4024 | 5437 { 4601 | 3604 | -3865 | 2244 | 1691 | 3264 | -49.03
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Table 2 The cumulative proportional ratio according to the number of basic function

Basic functions
IT87
1st. Znd. Jrd. 4th. 5th.
Al 94,60 99.55 99.79 93.96 95.98
A2 94,79 99.57 99.80 99.96 99.99
A3 95.13 99.42 99.74 99.93 99.96
A4 95.13 99.42 89,74 59.93 99.96
Ab 94.07 93.55 99.79 99.96 99.99
L18 91.71 98.64 99.61 09.88 99.96
L19 62.21 98,72 099.62 99.88 99.96
L20 9245 98.84 99.67 99.90 99.96
L21 92.63 58.90 99.70 99.90 99.96
122 9061 98.50 99.39 971 99.93
Average 35.92 98.68 99.60 99.89 93.96
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Fig.8 Comparison with estimated and original spectral reflectances for test color stimulus.
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