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Abstract

JPEG is good for full color representation but is poor in quality of image because
of the small size and the losing compression ways. GIF is a kind of format style
made for image - transmission in CompuServe which is a method of PC
communication in U. S. A and now is used in world wide web owing to the
efficiency of file compression and transmission. But GIF only is used 256 colors, so
the images in web has a poorer quality of colors effect to be compared with those of
printed catalogues.

Also there can be licence problems when the images is used for commercial uses
because the possession is CompuServe. The PNG is a way that the total advantages
of JPEG and GIF. PNG image file is a more skillful (bitmap display unit), shows a
high quality image like TIFF image about, gives superior compression , a 10% to
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30% represents full color, 256 color, gray like JPEG.

GIF file which uses LZW compression file is a thing which pays licence, In other
hands, PNG is free from licence and more skillful image processing method against
image error, and it is possible to conserve the color information.

Therefore, this treatise is about how various images which are utilized for
commercial printings in web, can be made into PNG files about the compression file.
And the representation of image by compared the GIF images with JPEG images as
well as compression file and the representation of image the superiority of color
representation. In addition, 1 check out how much ranges the PNG files are available

for electronic publish printing.
1.4 &

a4 e Eofe] 34 o2 208 L 94 AFo] dFEA § HolA &
Ha glen, Aoy ookl o)z AAYd HYF ISO 109182 AFE F
2 #% JPEG(oint photographic experts group)’ ™ oju)z] s}go) o} g @} =3 Y=
ool oA XY= GIF(graphics interchange format) o]u]x slgde] ojnjz] ¢t
Eed AF A 9EC F2 AEHR Y. JPEG °nA HYL Fe(full color)s}
ol &% (grayscale) °PA S ¢FHS a9 u=Ho GIFSY A AERAA 3
Bol ALEET 25608 BAIE 4 Qe GIFd Bl# dolge ¢4 8o ff Fou
1,600% 44e FAE 4 le JPEGE THAE olnx] AR HFs? =@
JPEGY #&3% H2 oujx g w=t Aol FAM fd a7E 248 5 Qo 2
gy o]n 8 ¢FeH &4 ¢E(lossly compression)FAVo)m 2 E Aol amE Yol
A B4 GIF olu]x] #de 2390 Y28 dlojl(rester data) B2 224 utolys
(beanery)2 BEHET. Zele] 8 EYo2ZN AU AJVE Y F Yoy o] P2oj
W3 dzie AFAB(CompuServe)o] 98 2fH0l Utk WEA ojujxE WEo) 4
d8o2 Fux & AS gHoll2g AFdo st A/ ok =@ 4™ HY ¥
ol et 9@ ol A Vel A B0 A AW stgRantg HEo dy anst ¢
ol & A7t FF A2z Hy Bt £FHT Yrk o]@ @ GIF olv|x] A
wAHE AZAs] A8 A" Aol PNGlportable network graphics) ©]¥ =] m}elo]t},
PNG ol"Al 9td2 o8 2AAN veY 48428 TIFF olvx sdx & =
2 e AAEH, GIFET 10~30% FEQ Hold 4Z2EL AT 2w ofya}
JPEGS+ Zo] full color, grayscale® AQ#}+S LZW(lempel ziv welch) ¢4&72 A14&
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GIF 593 TIFF 392 oldlx AF9 el =AW, PNG #de goldxrt
Fad Bt 2AAQA APA o= onA dd F3ti, e FHE HY Y
o A% Zetgamma)d YFFRE BEHE Ro] Hssnh’

metA 2 EEdME § doA 298 dHEZ & e dYT °IFAE PNG
olulx] HYzZ A&A3x, 71& AL EI ¥ GIFY JPEG °lvA sdae olwjx] &
Ae A AEToZA ¢4F E&F onA ALY ol AP $5A #s}
o AFsAch. £ PNG #g o|n|A& tdd € AH4E Az H8E + A& 7Hs
el QM= AESFA.

2.0 &

2-1. PNG °|v]#] & &g F

Zi o)u]x7F PNG olv|X2 ¥Est7] A+ Fig. 13 #Zo] alpha #1], scaling,
indexing, alpha ¢4%9 vl #FFE AFHA FAHI, o] PNG °vA7t d3d HA
PNG HioJH 2EYL wHETL}

Reference , PNG
image image
Alpha

separation

: . , Alpha
1 Scaling {—3»{Indexing|—»> Y
] & & compaction

Fig. 1. Block diagram of reference image to PNG image transformation.

Alpha 38 FAFME Fx: olnAd didf NFE A4F A=JF Ho @& JMAE
PNG ©}u]#] 9] alpha AdL Aoz ¥ F Ut Alpha Hdo] A& on A A
FEEA TAHA B A5 RE ouAY HAL F3 olnA A &4AH EFFHO €
t} AgjHoez HEPE alpha AEdE& PNG olulxolA on alpha AE=2 ey, EF
PNG tl@9o)|A no alpha BE7} PNG oln| A& Z§3E alpha M Fo] Fojd ghollA
Hug 7H7h

PNG olulxloj e BE AZ9 AEE AYAE gevh 3 onAdN HE 4
=7} d=9YstE PNG o9 A A A AE A= dx&A god AF e PNG
olul Al A L= HEE dANA M weF A3 ovx9 ME Ax go] 3
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o]i, PNG ojujxlojAq 3L&EHE AE 3ol 4o|d AAHoE 7bed HE Fol 4=
PNG olv|z|7} Aglgt. £3 F3 o)mx|d A F3g ojnAle] A Fo] et Fi
olujxle] HeHQ FPoZ AIYT W ¢y EAFo=R AHHO index colortt
full color® YEo]X| 9, alpha Fl = FHAL}

2-2. PNG °|v|A 2] 434

PNG olm A7} dzgdd @ (a)9} Zo] PNG Holg 2EYLZ wEojxr] 93
pass ¥, scanline ¥, filtering, &3, chunking 5 #IAF & AXA ¥gdrh
AR (b)e] Pass £ FAFANE AAFA daZdold waEkd PNG ovAE 3
Te d 22 ouAE Wy A Hm, FA o] o]u = scanline FHAFAA £
o, £33 (c)} AR A filteringe scanline g olA gl o|m A& ¢ZF3E7]
AXYolN FHRe FAHOZ filterings] EFE T E}%(none, sub, up, average,
peath)] oAl 7tx] FolA sutg ARt ojulx]& WA ZIY, Filtering2 2 ¥
H EE 9uAE (A9 4EFFFAA 4FHT 5322 PNG Holg 2EY 44
of &% chunk A @ =3 PNG ojujA9 t]iZg & PNG Hiolg] 2EA g
£O 7 o] FojT}.

5!
€

PNG Datastream
image Construction

Pass Scankine

ab str action L’ straction Filtering Compression Chunking

o e
Reduced = 2-:5-: % XTI
fmage EH\ & oD ferren
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image \\ Do =

Redacedryy \ mm a0

mage VT 2o

AR
« Interlaced PNG image

(a) encoding the PNG image
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Fig. 2. Block diagram of encoding the PNG image.
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3.4 ¢

3-1. AF olv|x Az

ojmjAE § FlA 7IEFHoZ FE4HE AL ojnlX g}t el oluA] HAE o
olR, 9E oluA Fo 47t E MER s AFsAh AFY o)u A= Akira Kasai &
Russell Sparkman©] #|2}3t “color calibration chart”E o]-838tgen, 1gidjo)Ad o]n]
A& illustrator 9.0¢1 E3FEH Y oA E AYgsyet. HAE ojnjx| g #HE o]n x|
£ “GATF digital test form 4.0"9 4% ©lp|AE ZZt ALg3sl Y4B olnjx] 47} S
PNG o|"x] std=2 o]nlz] €9]L full color, 256 color® FEat3, T3 ojnx] E A
BABE i AL AFES 256 colordl A 10%91A4 99%7HA] 109 A Z WA ¢
oAt & GIF ol 3YL Y& o E 256 colord] o|vlA) ElQoz ¢33}
R, JPEGE &FES 10%9A 99%74A] 10942 Z2 t&Esle ME o|n & A3
3t A ok '

3-2. 48 3y

AR olmlA], Zgtdeld ojulz], WK o|nx], HMAE o|uxE o]&s9 ztz PNG,
GIF, JPEG °|nA] Uz AFE olux & Azstz, AR oA E AR o] X
Bt YR 4% FNAQ 75 AT CIE L'ah'E o] 83l9 Y& ojux9} Wsag
ojuj Al gto] MRS Yoln G, EF £F WIS ZAFoRAN Hdd WE GZFLS
ol Kt}

454d o)A APAAEE HF1et7] 93t PSNR(peak signal to noise ratio) 4
2.2 AisHrt. PSNR 42 9 oA & 7]1&X 50dB2 A 3 ¢&§ olnr
ot A g vt SHste RS 9nisin, PSNR A4 L 4 (1) 2o

PSNR =20 log jy 255/RMSE 1)

AN RMSEE | kv & DAL~ GAT = P 4+ sles, fi)st

G Ne 9 oA BgE ojuxe PA& Yehiam M3 N& 747 7tze A
29 ojvjz A71E€ Yl

%4=8€ PNG o|m|A|¢} GIF, JPEG "¢ ABAE Lotrr] 948 FHAQ o)nlx
Bk BHoR ouA] B4 FoRE FHH FAEE FAHE ANy ANFHo
2 Hrtetdoh. 7 A& full color®t 256 colorZ TR Z oluale] &4n £3
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a3 olmA] Atold] HlEZ FFE F2E2A PNG °UAI7F 9§ AdA GIFY JPEG
o] A HAE AHNE A& 7He@d/E FEH B3l :

4-1. olv| A o] Mo 2@ HIt

Table 12 full color EtdolA PNG °©lu|x]$} JPEG ©lulx|g] MAE Jeld Aot
&4 & o2 Wy JPEG oluX & MRt ALAZRE 713 ouNYFE A7)
aA doiwtth 2y PNG °olvixles F&4 4592 d mg 458 ZE orAldA
LE olulx) &} M Fto] 05 YEMNUT

Table 2& 256 color ©1v|#] EFJolA] PNG oln|z| ¢} GIF olv| A ¢ Mg 7474 &3
& Zo|t} GIF ¥R & PNG °|v|A BT} AE onjA|7} BF L& A} gg EIS
o £3], AAR ojul Ay zgtdlo]lAd ojulAd e M7 % 4~5H = o Edoh wEkA
PNG ©]u]x]7} JPEG o]v] At} GIF oln| ARt MA@o] 534S & F Q.

Fig. 3% Fig. 4= A2 92 #Hg o|uA] egelr ¢FEd @& PNG %4 °|vA
s} JPEG # olujAlo] Mx WEE veld ageldh

w2l PNG ©l¥X& 9 AolA ZAH} FA=EE AHE AFely AR o]9]A
Az A GIFRTE ojnx] A@e] 4311, JPEGETHE full color ©|7 X gddA =
*+5Ee YepAth

Table 1. Comparison of color difference between original image and JPEG, PNG file
image according to compression of full color image type

. color difference
sample image - :
JPEG image file | PNG image file
photo. image 1.6021 0
gradation image 1.8186 0
vector image 1.7440 0
text image 0.124 0
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Table 2. Comparison of color difference between original image and GIF, PNG
file image according to compression of 256 color image type

. color difference
sample image
GIF imzige file PNG image file
photo. image 20.1614 15.5545
gradation image 14.4477 9.2231
vector image 6.0710 45789
text image 0.1119 0.1008
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Comprassion Aate (%

. Comparison of color difference between Fig. 4. Comparison of color difference between
original image and compressed JPEG original image and compressed PNG
image file according to compression rate. image according to compression rate of

256 color image type.

4-2. ojvu]R) 9] §-Fo] W& H7}

PNG, GIF, JPEG °|v|X] #d=z ##g ME olvxe #Y A7|E ZAH3t Table
3, 49} Fig. 5, 6°1 2z} el

AAHoz BA PNG olu|A & JPEG o|u|ART ALAZE ojnjx|dlA ¢EF Lol ol
Agt AHY GAE oju| XM= o 5~THIAE HYe] §3Fo] F2EE & & UAY

Table 4914 GIF ©|"]Aj9} PNG ©|v|X|= 45 wel 256 color & 93] ¢EF 80 &4
a7l el GIF oluA& g o|uA 9] ¢Fo] 7b3 o] dojyts, agtblold ofu A& 7}
4 AUtk PNG olvjA & GIF o|nA ot AL ojujx]e] & qgo] %3, agdolA ofnA
E EoAle A%E Bon 1 99 WE onjAy H2E ouX M FAEHA ¢EHAG

T
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$& gl @& JPEG °Iv A& Fig. 59 2ol agtdo]ld oluR 7t ¢E ol 50~60%
Atolef Al & %o WiztZ mYd A7 E93, U on A& WE Zo] HA el
AAH o2 olmR e ¢4F i Fou 4ol F/YFE onx] FA9 AHiE Fd
HA F718E ¢ 5+ UA.

Fig. 69 PNG olu|x|2 &g AlA oju|xl& 20%7A]= olu|A| 9] f3Fo] 230KB A& 2
Fog YFHE HME HIUL, olFE Y 27|19 Ws7t AAF E4ERT agtulo]A o]
nAe 4&Ed e Ao BY 77t F2HQT, =% FE onX & ¢EEo] 30%7t
A B A7) Wsh A el e 30%0] 39 EEMT 439 Wt A dolwt
. B2E ouAE 10% °|F9 ¢FEY W oA £F Wt A9 goich

w2tx PNG °lW A& JPEG olujARt} t&ge we AR ojn|A & o|v|A|e £Fo] A
Ak, agtdo] A ojuAy HMg ojnjR] H2E ojr|X & Bl FL EE LS JehilY.

Table 3. Comparison of file size between original image and JPEG, PNG file

image according to compression of full color image type

file size (KB)

sample image
orignal image file| JPEG image file [PNG image file
photo. image 4980 ' 1040 2230
gradation image 4940 886 1030
vector image 6530 340 525
text image 3570 2% 63.0

Table 4. Comparison of file size between original image and GIF, PNG file
image according to compression of 256 color image type

- file size (KB)
sample image orignal image file| GIF image file | PNG image file
photo. image 4980 925 10
gradation image 4340 762 1
vector image 6530 378 375
text image 3570 44 581
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Fig. 5. Comparison of file size between original Fig. 6. Comparison of file size between original

image and compressed JPEG image file image and compressed PNG image file
according to compression rate. according to compression rate of 256 color
image type.

4-3. olulA 9o FFH FAx 3 H7}

gsd ouAY FFAHY FAEE Hretr] s PSNRE 73 Z#HE Table 5, 7%
Fig. 7, 89 ZtZt Yot

Table 59 Yebd JPEG olv|A& & @E &40 AL FgS HYL, PNG oA BE
ojmlA A PSNRe] F&4 oAl <l 50dBOIRLBZE JPEG ovA Rt AfHe] S53E &
Q31 th Table 69] 256 color ©lm]A] ElglolA 9] GIFS PNG 9% oln|z]e] PSNRE A o=
WA el ARE PNG o]m] A7} ojn|A] &4e] Houz GIF ovjA¢g dA 7t58e & & Ak

Fig. 7€ JPEG °ln|x19] ¢=Ed] w}& PSNRY H3E Jed A7z & 5o &7}
G5 d2E ojujA g AYF A JtA onAE EFI &XAH 22 PSNR gho] wo}
Ae AFE Bng9od, Fig. 82 PNG olulx & 256 color olm|x|etdo]z| gt AL o]n| %]
v adtdold olmz], HAE ojujz] BT @3} Xo] o FHrh EF AZAZ o]y
A7t g we oA &Mool F& & F AU

Table 5. Comparison of PSNR between original image and JPEG, PNG file
image according to compression of full color image type

) PSNR(dB)
sample image JPEG image file PNG image file
photo. image SFL 50
gradation image 473 50
vector image 486 50
text image 50 50
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Table 6. Comparison of PSNR between original image and GIF, PNG file

image according to compression of 256 color image type

. PSNR(dB)
sample image - - - -
GIF image file PNG image file
photo. image 24.82 2799
gradation image 28.38 28.26
vector image 28.84 35.15
text image 3846 39.38

60 60

50 F ‘\:_\ - 50

a0+ . . . 40 . . N J— . .

] . s, N + I .

il oo B TS R N :fbhuomm T 30 .__:_ T e ::upmm&m
¢ e | 2 B e I | bt i
20 r ~_taxt nage 20 5 fext image

10 10
[} 0 o
10 20 30 40 50 80 70 B8O 80 100 10 20 ao 40 50 80 70 80 20 100
Compression Rate (%} Compression Rate (%)

Fig. 7. Comparison of file size between Fig. 8 Comparison of file size between original

original image and compressed JPEG image and compressed PNG image file
image file according to compression rate. according to compression rate of 256 color
image type.

4-4. FB A o|vjA HI}

4%d PNG ©|n]A ¢} GIF, JPEG o7 A 9 AMAZE ¢eotrr] 93 FAHY °old9A
B7t o2 ojulA EA RAEHE Y FAEE FAFLE AN AFFHY
B7HE stAth 7 idAE YUY oluX e UAd Held & AR F9 1089&
AARgg o, d=d AE oA &= full color®} 256 color image?] 5 Eolz FE3lo
BrEEoh. =28 Ht Axe Z onAY &7 FA a3 ojv|R] Ale]g] HlmZ
d¥ow, 1 A%E Table 7, 89 4z el

ojm|zle] AMAH FHAEE Hre A7 PNG oA e WA &4o] o] AL on|
2 Ao 2°le JPEG 397 45 £ Holu B 4 AHEe 8HHE GIF o
nz sdg EF QAT F Jde FEG 299 ojvR gdojgtn Al EY.
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Table 7. Estimate of image subjective fidelity between orignal image and PNG,
JPEG image file according to compression of full color image type

A sample | PNG | JPEG quality sample | PNG | JPEG . sample | PNG | JPBG
images | (persons) | (persons) images | (persons) | (persons) images | (persons) | (persons)
photo 9 8 photo 10 9 photo 8 8
impercept- | gradation 9 9 good gradation 10 10 better gradation 8 8
able vector 10 g vector 10 10 vector 10 9
text 10 10 text 10 10 text 10 10
photo 1 2 photo 0 1 photo 2 2
percept— | gradation 1 1 normmal gradation 0 0 came gradation| 2 2
able vector 0 1 vector 0 0 vector 0 1
text 0 0 text 0 0 text 0 0
photo 0 0 photo 0 0 photo 0 0
severely | gradation 0 0 gradation 0 0 gradation 0 0
. bad worse
annoying | vectar 0 0 vector Q ] vector 1] 0
text 0 0 text 0 0 text 0 0

Table 8. Estimate of image subjective fidelity between orignal image and PNG,
GIF image file according to compression of 256 color image type

L sample PNG GIF ) sample | PNG GIF . sample | PNG QF

impairment| | qudlity| . conpanison| |
images (persans) (persons) images (persons) (persons) unages (persons) (persons)
photo 2 1 photo 1 0 photo 3 3

impercept—| gradation 2 1 gradation 3 4 gradati 6 5

good better =

able vector 4 1 vector 4 5 vector 5 5
text 7 6 text 8 7 text 8 7
photo 6 5 photo 7 8 photo 5 3

percept~ | gradation 4 4 gradation 5 4 gradation 3 2

able vectar 5 4 vector 5 4 vectar 4 3
text 3 4 text 2 2 text 1 2
photo 2 4 photo 2 2 photo 2 4

severely | gradation 4 5 gradation 2 2 gradation 1 3

. bad worse

annoying vector 1 5 vector 1 1 vector 1 1

text 0 0 text 0 1 text 1 1
5. 4 &

PNG °ln)A sdo] € oM 498 9422 ¥4 7H5@ ou4A7E Hrler]
A% 71&) AHgST YE GIFS JPEG olf|A 343 84 olnx AL wa AE
$o2A 4% B olux AERY ol AP $5HL LolE A ge
ze e AU
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D ARE o]8g o|v|x H7HA], Full color WA elA JPEGE A7t wAs=d 4]
3 PNG ojn|A = A3 2AsA Fton], 2568 M GIFd Hls] 2 Axr) &
=

2) 4ZEo @& Hd=719 HIA, full color o)m| XA PNG °lml X+ JPEG o]v)
ArYG A&AZ oluAdME AFHEEo] AR AT, HEY H2E o|nAdgAE &
&o] $-Fon, GIFS LA AtFoln e &L Fou etdold olu X9 <t
ZEo] @A e

3) PSNRol &% o]ux] #7}A], full color olu]Ae}A] JPEG °©]v|A& hdo] A}
HE ol x ol A &AL Hol ¥, PNG olvA& &S 7HAKT E§ 256 color
AT GIFS BliZA] PNGY PSNRE° 2 A& & 4 At

4) T8 Wy 2§ olux H7LA|, full colordlA PNG °lulx]7} JPEG ©]F|A R
o 53R AL, 256 colord A= GIF oW ARG AFHoZ S48 FFS B

wetA, PNG olv|X & 2@ A FHAHA A ZFHA Hold E&& Y=
2 ¥ AoA olgHI v dHAZY AP ovAY P4 AHME ou A4 GIFH
JPEG °ojvj#] 74 digoz &8 715#HS ¢ & A
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