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Abstract

Eastman Kodak Co. has announced the concept of Photo CD System in
September, 1990. With Photo CD System technology, Kodak Co. furmishes a
convinent way to view, use and store photographic images. The heart of this
system is a format provides progressively higher levels of image quality to meet
the demands of NTSC, PAL and HDTV video displays as well as hard copy
output.

Also, image professionals are instrested in the capability of Photo CD, such
as a way to store images at low cost, in a high-resolution digital format that
can be playved back on different computer platforms. Many editors wish to use
Photo CD images in the printing and publishing industry.

However, Photo CD images were not processed detail enhancement and some
others to use in the lithographic offset printing. Therefore, in this paper
discribes a method to improve the sharpness of Photo CD images.
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(1. R, G, B > 0.0189) 3¢
R = 1.099R™® — 0.099
G = 1.09G"* — 0.099 ¢))
B = 1.09B"* — 0.099
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(). R, G, B < -0.0189] 7%

R = —1.09| R|*® + 0.099
G = —1.09] G| " + 0.099 (2)
B = —1.09| B| %% + 0.099

(3). -0.018 < R, G, B < 0.018

R = 4.5R
G = 4.5G (3)
B = 4.5B
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Table 1. CCIR Recommendation 601-1 and 709.

Standard LumaRed LumaGreen LumaBlue
CCIR Rec. 601-1 299/1000 587/1000 114/1000
CCIR Rec. 709 2125/10000 7154/10000 721/10000

Y = LumaRed*R + LumaGreen*G + LumaBlue*B
Cb = B-Y (4)
Cr = R—Y
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Rs—py = Ygomr + Crg_y
Goepr = Ygop — 0.194 Cbg_py — 0.509 Cr g—py (7)
Bs_wy = Ygow + Cbg_p
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a(x, y) = fx, y) —h(x,y) - v?Ax,y) (14)
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Table 2. Characteristics of test Image System
Input System SG608 11 LUXSCAN?2 Pro 16B
Scanner Type Drum Flat-Bed Flat-Bed
Scanner Sensor Multiplier CCD CCD
Light Source Halogen Lamp Fluorescent Light D65 Light

Photo CD ¢}v|x] el Pro 16B2] GrayAls gl YAl &4t o[ &3le] Zulqlsj &

W Wyl Apxu A gAba 2] Figlad 22}

371513

1 Inpqt Photo CD Image

o |

\ Transform to YCC and Split to Y Image.

|

‘ Level Transform

[ Sharpness Enhancement

I

| Objective Evalution based on Accutance

I

1 Subjective Evaluation based on Quality Scale

|

| END

Fig.l1 Flow chart of the exprimentation




Y 224 qliof o] 43871413 Photo CD o17x19) 3abxe] 7

32 dydnt o IF

321 HAE o]ujx)e] gq]HEA
P ALE F=b oFAbskR golnh Bl o] 2AYREE o] g, A~
B} ofatsbR-EE & o Atk oyl e =8 AVl iHE e BEEEss] i
o g AA VoM B t)xg dlo]lel g7} Photo CDol W] 2] dlolE] Zte =2 27
oA wre dlo)Elghel Bl mEIc}

Table 3. Quantized Levels of 3-Type Images

Step Drum Flat Bed Photo CD Density

1 249 235 219 0.07

2 245 231 215 0.12

3 240 226 205 0.17

4 232 220 194 0.24

5 222 211 176 0.31

6 214 201 165 0.38

7 201 188 148 0.46

8 182 172 130 0.56

9 171 158 116 0.65
10 156 142 104 0.73
11 140 124 90 0.83
12 121 105 78 0.93
13 Lz 83 66 1.05
14 70 57 51 1.18
15 41 32 31 1.38
16 30 23 22 1.65

i 17 20 18 14 1.68
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Fig.2 Quantized levels of the 3-type images
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Table 4. Knife Edge Levels of Original Images
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Step D450_560 F450_560 P450_560
1 247 233 218
2 247 232 218
3 246 233 217
4 246 234 217
5 248 234 218
6 248 233 218
7 248 235 216
8 248 243 215
9 255 254 214
10 255 187 162
11 64 56 62
12 2 22 46
13 34 32 39
14 41 37 36
15 39 34 33
16 38 34 31
17 37 32 31
18 36 30 30
19 36 29 30
20 35 29 28
Table 5. Accutances of the Original Images
Accutance
Scanner Type
Horizontal Vertical
D450_560 63.25 62.25
F450_560 25.78 59.75
P450_560 18.67 19.67
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Fig.3 Knife edge shapes of the original images
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Table 6. Accutances According to Ammount

Amount (%) Accutance
Horizontal Vertical
P450_560 ( Original) 18.67 19.67
50 20.00 47.50
100 51.00 54.50
125 53.75 56.75
150 57.00 58.75
200 62.50 62.00

Table 6ell4{ 2} o] mtaz Al59] H-gFo] AAel wpebr] ojFedxe e FrhsiA]
7 vkaz Alse) HEae] 200%2 dod A At 2569 A Ak 0o x3®
ot E 0w Fiel wEtA e ztolw M ¥ Al AL4g QAE o]u|A]
o] 7, 1000148 vtaz Al5e) HE%E HEd A, oA F-Ee oM ¥da%
7z} vhebdet

Figde vha3 A15e] A GelmE o] = ox]2] Je& Jepdl 222, vtz 4159
2 ggko] 150%42] 7Sl Ho gl 2550 E3}E} wpepx mtazm AFe) A4k
150%0]4Fe] A9 1jo]x ool glolA] o] FEI 2] 2yl gix]Tt A o] S 2
|zl R-eoll B WAl et

250
{ —&— P450_ |
f i 5 !
200 ;+t43100}
[ —— t42150)
150 |
]
X
100 |
50 |
h
0

1 4 7 10 13 16 19
Distance

Fig.4 Knife edge shapes according to ammount
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Table 7. Accutances According to Ammount

Amount (%) . Accutance
Horizontal Vertical
P450_560 ( Original) 18.67 19.67

50 23.11 2367
100 56.75 56.00
125 59.00 57.75
150 61.25 59.75
200 62.50 62.75
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Fig.5 Knife edge shapes according to ammounts.
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(a) b)

(c) (d)

(a) Drum scanned image (b) Pro 16B image
(c) Sharpness Enhanced image
(d) Level correction and sharpness enhanced image

TFig.6 Sharpness enhanceed images
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