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(Color Correction Using Polynomial Regression in Film
Scanner)
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Abstract

Today, the demand of image acquisition systems grows as the multimedia applications go on
increasing greatly. Among the systems, film scanner is one of the systems, which can acquire high
quality and high resolution images. However, due to the nonlinear characteristic of the light source
and sensor, colors of the original fiim image do not correspond to the colors of the scanned image.
Therefore color correction for the scanned digital image is essential in the film scanner. In this
paper, polynomial regression method is applied for the color correction to CIE L'a’b” color model data
converted from RGB color model data. Also a film scanner hardware with 12 bit color resolution for
each R, G, B and 2400 dpi was implemented by using TMS320C32 DSP chip and high resolution

line sensor. An experimental result shows that the average color difference (AE:,,) is reduced from

13.43 to 8.46.
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Fig. 1. Color correction procedures.
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Fig. 2. Concept of polynomial regression method.
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Table 2. Standard L'a'b’ values of the 24
colors.
Ldb % . . ]
L a b

A 2
No.l dark skin 23 A 29
No.2 light skin 73 20 25
No3 blue sky 7 -1 -27
Nod foliage 63 -30 51

| No5 blue flower | % | 27 | -61
No.6 bluish green %! -28 1
No.7 orange 63 41 353
No.8 purplish blue %! 20 -63
No8 moderate red 62 58 46
No.10 purple 44 45 -71
No.11 yellow green 92 -36 50

| No.12 orange yellow | 36 3 41
No.13 blue 20 36 -68
No.14 green 60 -52 56
No.15 red 50 74 65
No.16 yellow B -11 &6
No.17 magenta 53] 78 -43
No.18 cyan IR -27 =37
No.19 white P -2 -1
No.20 gray 1 91 -13 -6
No21 gray 2 73 -2 -7
No.22 gray 3 40 7 10
No.23 gray 4 20 7 15
No.24 black 3 3 )
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Table 3. L'a’’ values of the scanned colors.

Lab" % . . .
A o L a b
No.l dark skin 1712 | 2040 | 1581
No.2 light skin 6065 | 1933 | 1359
No.3 blue sky 76.74 166 | -1349
No4 foliage 4882 | -2298 | 3718
No.5 blue flower 56.61 476 2885
No.6 bluish green 7083 | 2583 | 950
No.7 orange 5775 | 2817 | 7246
No.8 purplish blue 46.39 -1.13 | -31.62
No.9 moderate red 6006 | BHB.M | 2079
No.10 purple 404 1709 | -32.11
No.11 yellow green 7338 | -1851 | 2943
No.12 orange yellow 7162 1286 | 3331
No.13 blue 1631 | 2206 | 4983
No.14 green 3859 | 4986 | 42
No.15 red 3792 | 508 | 4171
No.16 yellow 7959 | 836 | M4
No.17 magenta 4711 | 3654 | 239
No.18 cyan 4469 | 4373 | -33.HM4
No.19 white 91.06 | 04 -1.21
No.20 gray 1 720 | 062 0.44
No.21 gray 2 6272 | 064 | 003
No.22 gray 3 4342 | -1.00 | -061
No.23 gray 4 2689 | 016 | 040
No.24 black 5.11 0.26 -2.68
<Z 2>9 24 Aol W 1F L'ab 3 F 39 &
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2R
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~(13)& A (Dol digdsle] I 3x3 AnA PP
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0.8353 —0.0356 0.0528

A=|0.0831 0.7068 0.0383

0.0005 0.0993 0.6686 (17)
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Table 4. Error values before color correction.
23} 3% % & b
2 = .
No.l dark skin 538 13.60 13.19
No2 light skin 12.35 0.67 1141
No.3 blue sky 526 2.66 1351
No4 foliage 14.18 7.02 13.82
No.5 blue flower 2.39 224 | 3215
No.6 bluish green 23.17 2.17 830
No.7 orange 525 12.83 746
No.8 purplish blue 7.61 21.13 31.38
No.9 moderate red 1% 22.96 2521
No.10 purple 3.46 27191 33.89
No.11 yellow green 1862 17.49 20.57
No.12 orange yellow | 838 486 769
No.13 blue 369 13K 18.17
No.14 green 21.41 2.14 21.18
No.15 red 1208 | 2314 | 2329
No.16 yellow 1541 19.36 6.16
No.17 magenta 889 21.46 19.01
No.18 cyan 30.31 16.73 3.06
No.19 white 7% 204 0.21
No.20 gray 1 15.80 12.38 6.44
No.21 gray 2 10.28 1.36 6.92
No.22 gray 3 342 8.00 1061
No.23 gray 4 6.39 7.16 14.60
No.24 black 2.11 2.74 768
AE AE- | AE. | AE;
1241 10.28 11.91 1506
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& AL J)FE ['gb @ vlEsA] e 1098 d= Table 6. Error values after color correction.
1191, b= 1505, 12l2 L'd'b A F3F 12419 & ab’ Ak o i .
3} gk nelH, sl AHL ol4ste] YL 49 2 ¥
g Foll= L& 680, d' 870, b'e 82, 1% No.l dark skin 24128 | 66189 | 6.9667
L'db” RAA B3 7918 237} Jolsi AL B & No2 light skin 09352 | 1.8074 | 5.1473
ojch MAEE B uf py} 454%E FFRF Wo| wAE No.3 blue sky 96346 | 34101 | 46197
2 & % ol =7 FFYHAE,)E 1348 olid Nod _foliage 75643 | 89937 | 60299
o] AnA Folli 84692 7hisle] 37.2%2) BAE No5_biue flower | 115081 | 163588 | 92225
o nark <% 7ol MuA A3}k T o} bt A No6 bluish green 87382 | 139136 | 11.5647
BASo v wale] Halo) No.7 orange 3.1537 | 84917 | 24.8%01
No8 purplish blue | 53210 | 17.3163 | 84873
B 5 Anx 9 I'gh 3t No9 moderate red 7071 | 12.8089 | 157555
Table 5. L'a’d’ values after color correction. No.10 purple 9.1362 | 156039 | 10.8683
L'db 3t . . . No.11 yellow green 73890 | 26594 | 04703
A o L @ b No.2 orange yellow | 39040 | 15010 | 50606
Nol dark skin 19538 | 270189 | 227767 No.13 blue 44749 | 24033 | 79516
No2 light skin | 615852 | 211374 | 187373 No.14 green 16334 | 202887 | 25132
No3 blue sky 67.1054 | 50701 | -18.1097 Nol5 red 46128 | 80132 | 91214
No.16 yellow 46955 | 49367 | 23.3867
Nod _foliage 56,3843 | 139863 | 31101 No.17 magenta 53790 | 15150 | 30150
No5 blue flower | 45.1019 | 216188 | -380725 No.I8 cyan 169658 | 294858 | 65500
No6 bluish green | 795682 | -119164 | -2.0647 Nol9 white 83063 | 6739 | 0390
No.7 orange 545963 | 36.6017 | 47.5609 No.20 gray 1 09588 | 1.2269 | 56967
No8 purplish blue | 41.0690 | 16.1863 | ~40.1073 No2l gray 2 20410 | 50234 | 47620
No9 moderate red |52.1529 | 47.8480 | 36.54% No.22 gray 3 97290 | 96462 | 80110
No.10 purple 31.4038 | 326939 |-42.9783 No.Z3 gray 4 96412 | 7.3367 | 10.3339
No.11 vellow green | 80.7690 | ~15.8506 | 29.9003 No.24 black 24469 | 22982 | 63223
No.12 orange yellow | 73.7160 | 143610 | 2824% AE AEp | AE, | AE,
No.13 blue 11.8351 | 244633 | -41.8734 791 680 | 870 | 822
No.14 green 549254 | -295713 | 32.3068
No.15 red 425628 | 588732 | 50.8314 x 7. ARA A3 Fo 93 gl v
No16 yellow 819955 | 34933 | 564533 Table 7. S(ir;pg:r()er;t?ofnérrors before and after
No.17 magenta 417310 | 530650 | ~20.9750 A% | g | an. | 25 | ap
No.18 cyan 616568 | ~14.2452 | ~27.3810 A r a b ab
No.19 white 87137 | 67729 | -08174 *-’31@ A 11028 [ 1191 [ 1506 | 1348
o
No20 gray 1 76,1588 | ~18469 | 52567 Aﬁ;:f%*‘ 3212& 2’;'_(7)(;) 42}21%/0 3?‘;;)
No2l gray 2 606790 | 43834 | -4.8420
No.22 gray 3 336910 | 86462 | 7.4010
No23 gray 4 172488 | 71767 | 107339 V. 2 E
No.24 black 26631 | 25682 | 36423 B mmoldis palAEst Tshde] YA odar |

(49;



i)
ot
o
=3
e

o

2AAE AR ARk
DSP A<l TMS320C32E A
23tsick A A7) el i
WS ARgslel ARAls Sl dRA A
71817 18 AGFAAIelA] A2 IT.8 H~E 3
& RE LHEOE ARt 2F 2FE A
RGB dle|els AuAle] Ast La'b dloJel=
EF B8O Ldb' e 71&E Bz 3
Fataick A st 4RA delle A
TAXHAE, )7} 1348 151 Aol ArA Fel= 846
o7 Zase] 312%°] HAES RS #HlF £ 9l
et

itd

b0

ek

=
L

[1] Maeng-Sub Cho, Byoung-Ho Kang and Luo,
MR, “Device Calibration of a Color Image
Scanner Digitizing System by Using Neural
Networks,” Proceedings of IEEE International
Conference on Neural Networks, Vol. 1, pp. 59
~62, 1995.

[2] Mark D. Fairchild, Color Appearance Models,
Addison Wesley, pp. 339~366, 1998.

[3] Charles A. Poynton, “A Guided Tour of Color
Space,” Proceedings of SMPTE Advanced

2 B BFRR
1990 WEEEsL SRR, 2001
R R L UL PERES CIC L )
W01 ~FA (PLAAE B <FIAR ¢ A
%, Jakale), Aevicle] 5>

143 22 A dAY Any

o X A

ERE M

Television and Electronic Imaging Conference,
pp. 167~180, 1995.

Randy Crade, A Simplified approach to Image
Processing, Prentice-Hall, pp. 18~29, 1997.
Mei-Chun Lo, MRomnier Luo and Peter A
Rhodes, “Evaluating Colour Models performance
between Monitor and Print Images,” Color
Research & Application Vol. 21, No. 4, pp. 277

(4]

(5]

~291, 1996.
[6] Hemy R Kang, Color Technology For
Electronic  Imaging Device, SPIE  Optical

Engineering Press, pp. 55~62, 1997.

A5 WNF S, Frel olAd, fA
Compensation of Color Error Caused by
Dynamic Range Transformation of Images,” #1
AEE T2 ARE BH A435, pp. 124~128,
1996.

o134 gt whEed, Z&F “An Implemen-
tation of Color Correction System for a Color
Facsimile,” #163] g2l 2 olslol| #3 A=
2k b =F3], pp. 106~110, 1994,

s, A, d@3L sd3E, “Color Image
Enhancement based on Color Constancy,” =}
F33) =) A3pH BH ASE pp 103~108,
1993.

[7]

[8]

[9]

7H
B £ HROIE&E)

1981 gabgensta BAlgstigaah. 1987 &
Zelanprgidista ] ¥ e gstal g,
1919 e Fefzegidista A7) 9 FFEFsHE
kb, 19929 ~3A) gy sty #z) - AR
A - AR TR B, <FAIRe) 1 A,
E

1914, G, Hejeiele] 5>



