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A study on application of the web—printing using PNG image file

Hea-Seun Lee

Dept. of Graphic Arts Engineering, Graduate School o industry
Pukyong National University

Abstract

Today, as the world - wide web is growing, web is gradually regarded as commercial means,
SO representation of image in web is thought to be some problems. The problems are such as;
the color in web is looked differently from the real color, the representation of color is occurred
differently for the various display systems by individual users. The dealing of image in
world-wide web was done using JPEG and GIF mainly.

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 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
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05d Y= dol= o] A Wt A Ye JY§ FRoz utus
St gold YEHE et 7]E9 AHE FFo) nHx Ta= AL}
gol it fole s dAd WHE vEod ARt LA, A
Hagdge] Al2dE gdstng Fx7e Hel EYA FA7F 6% AZAn
gtk m3 Yol A ALgHE ouAE olnxe] FAWFont N9 HY =
AE Fastth ojmA wdol AN aHY ojuAE BEFA AYNNAY, A
2 olujg ArE e g AHEAE oW Aol ARERE oju)X]
tZEol g BAlol FrlgoerA dAd oux Hed I 4F HATHe)
g853 givh

A A" ol F&£ HAoZ EWUE L 94 AFo] thFsiA § B
A gasn gon, Aol d&ole] onx HIAYdE WAAF IS0
109182 {4 ¥ FAEZ JPEG(oint photographic experts group)” > oju]A
o] olg®ry E3 A= sol= oM AU E GIF(graphics interchange
format) olm A @de] ojux] 4F A& AL EA HEA F2 AEHI A
o, JPEG olulA stde A (full color)e L ol(grayscale) °17A 9 ¢H2
gate] nars]o] GIFS a7 QEidolA A% 25 A€t 2564-& FAY F
Q= GIFel W&l dHolge &% T&ol o Foo LE0T Age BEAE F 3l
= JPEGE IHAZE oA FAZA Agat? =8 JPEGH /8¢ H&
o)A & W= algto] ojmx o] AR e Av|E =AY & A, ojn|
A% 4Eau &2 ¢3(ossly compression) AVl 22 ojm) x| e} Fo] vt

2 9ol A Rt GIF °l9A #dL 234 H2H d| o] 8 (rester data) &0



A wolyelz @9y, Hele] £5 Edo2M g9 A7|5 29 F g
L} o] FAd digk Aels FFAE(CompuServe)dl 98] HHo] Jornz o
MAE wEo] 48R dn ¥ Ae deoldag AFsel s EA47 A
o =% sgE 29 B wel f oA debd A Ee] A AW s
z2aag 4Fe dy advl 2ojAs 497t $F A% =R Y 3t 8
FH3 Aok ol d GIF oA #de EAAS H2sy] s atd A9
PNG(portable network graphics) ©]m|A] stalolth. PNG ojul#] #d& B&d
WA HEY SggFHer TIFF ovA #da ge& nFA 48 AA%
m, GIFET 10~30% =9 Hold ¢4HES AT W3t ohet JPEGS 2l
full color, grayscale® AQ#c® LZW(lempel ziv welch) 4%"& AH88 GIF
B TIFF #4L goldz g el I, PNG & eoldxrt
Bge By RAAQ s$4FHez ojuA dee Fin, & FHEe
o WA 7ol rHgamma)tt AAARE BEFE A A5 P

Wepd B =RaAE g oA 29€ ANER 88 R Oed olu| A &
PNG olH#] stal® A&sta, 71&d AeHn e GIFS JPEG ojujA] w3}
o ojulx EAL Wm PEFoZA ¢F A olnA HAW ohF He
Aae 4o B AFHPon, EF PNG % orAE v 4 94

% A 48T 5 Q= A Bl ARG
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2-1. GIF, JPEG, PNG o]njA ©8-1¥

dA IE(Intermet Explorer) & Netscape Sl € Hegh9-A4=2 24 7M58 3
4 EW& GIF, JPEG, PNG 24 ¢ 3%%0)t}.

GIF °oju|x& sk "e)rt 256 color EFYYol™, 256 color olWle] & o™
9 ger AY 715 ¥4 A (lossless compression)# 1 9o &4
% BT Ztsshd #e b 88 Fdde kA HgEkA ¢k a2y 4%
Aelg BgNon A WAL FAANNGER] T quuleld Y AxE
gds7) s AFsch JPEG olnAls AR ol mdd HIF full color X
9o} &4 B0 YRR UEFFL T YFES oW wol=rt BA
& @ ojmA R} Ao BojxE FFE E 7 ULk

PNG oln)4= GIF$ JPEG olmAl %] 256 color, full color A€ol 25
Asae GEEE FEHHA full colordl A9 ¢FHS ¢AY FEA YSFelnw
o siare) Aol sHssth JPEG olulAlsh wlaaly Ak omA e 4HEFL
gE gEo] WE HAL oA @ov, GIF o|nlAutte dwHo ¢4F
o] 5-25%A%E & Wolg. 53, F& ojHANE 40~0WBE H =2
gpzo] At Y olvlA APE EF 5t opziA] ojmA S
gumold NAGH= A89x &=d, 12 animated GIF% 2& PNGE
ARoz & ool A< MNG(multiple-image network graphics)7F 7B
Hol4 on F=3 JPEGY PNG= %33 JNG(JPEG network graphics)= 7}

delofx] i e



2-2. PNG olujAq ¢}
PNG olvld] %99 4% 2e T4 gFoz o Wy Tgs 44
Fzulk, T4 HEZt 59 A /A Avh 97 FA HE wAn 4 H=

BP0 P9t 4EEL Afo

et

o

WA 7= Re] hesta, BE b

o

H
27102 A7} ol A £EE Z7AZ A} &= o)uA Ay MeHo

slo] AbgAt7k AR % qlek

—_

PNG a9l #el e} Al 712 #Ad w23, WA grayscal PNG B o
2 olu|A & grayscal 2, 4, 16, 256, 66536 TAHAR AxE HAY F Jow,
index color PNG Et}& GIF¢ 4% FH oz B E(pallet)E A3kl e}
Wi=dl olw full color PNG B}JH Tt ojujx] @77t Ak, BFHE Hel £ 2,
4, 16, 256 color 59 4 FFAM &Y 5 U3, ZF BHEE full color T
ooz XA 4 gk v TR full color PNG EFJol A< 24bite] 1667371
2 el 9 48bits) 280% ez TR B sbssht dAAdME A Z1AY
o)m)=x| E9 Aok W @& 24 bit color Y& AHESER AT

E3 PNG ojulAE FA" g@ddez A A5 Al interlace)
o #A7 = o)A oE e dolEHE YA otz eAHoR BAE
o] opa, ojuA AAE WE Jehla A 2 AolE W9 olWAE il
BaA gdst= Aok AA olnA 2717k 64KY W GIF oAz 8KAES
ol B g1e Aueld MAe ojuA o] A, PNG oW A= 1KA
£o] ojnxg dod AA onjxst FAHY] AFXFEE GIF °[MA B} 89
A WA AX 4L TS F onz 9 AA oA A rut 18
Hoz BREY F 3o

Fig. 12 PNG olm st GIF oju] A9} A& #H3& wiste VERE 2ot
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1. Comparison of the interlace PNG image and

Fig.
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2-3. 4% gagzF?v v
2-3-1. olvj A ¢} A A

A BFQA PNG dol8 2EH(PNG data stream)2 139 (encoding) ol A
PNG dHlolH 2E#& A3, a2 (decoding)olX] PNG dlo]E ~EHE 3
Matm, PNG A3 (PNG editon)ol A 31he] PNG dHloly 2EgE F4A.

PE oln A= PNG A9 Fo vel= PNG diolg 2EY A9 ojn|x]9}
Tdsta, Y& ojnx Ztzte] Ao oig H} grayscale F& JHxITh @A
Mgaom EAsts Fa ojwAE PNG oy 2Ege =y AFidsA Jed
& glow, EF PNG dojg 2EJL 33 ojuxz HAANY 5 3 1~16
bitd) AHAZ WES AxEE ¢ F Ao

PNG o7 A= #51 o)X 2% alpha 32, scaling, indexing, alpha %59
A&He WHoE P F 9om PNG °ouixE dzud g F3F F PNG H

o]

o

~EYS 483, PNG dole 2EJS doz g fad A7E PNG

olu

A2 AAY 4 Yong Fi ojmAE PNG olvAY EFAA FHolth

—_—

fgaggol ojuxE guy Hol dojd PNG oJHARFH wEojAz A=
QE ojm A} wj$ FASHA AR A BT
Fig. 2= 9% ojnxst F3 ovA % PNG, H=Fdol oju]z] Ape]e| A

& YeErhRG

2-3-2. PNG ojv|x g gz s
a5 olmA7} PNG oluixz wasty] #siM= Fig. 37 o] alpha #d,
scaling, indexing, alpha %3¢ Yl #3e¢ AHFN AHIL, o PNG o) wjA| 7}

Az sW PNG dolH 2EHE THEH.



source image

conceptually actually

reference image PNG image |—> Encode—> PNG data stream

reference image |«— PNG image |¢—— Decode«—— PNG data stream

conceptually actually

| — — - - — —

display/present image

Fig. 2. Relationships between source, reference, PNG and display

images.

Reference PNG
image image
Alpha . . Alpha

! Scaling {—3p-{Indexing —P>
separation caing 8 compaction

Fig. 3. Block diagram of reference image to PNG image

transformation.



Alpha 22 #A4NME F32 onxd disd AFd AEF A=/ Hd9 e
7HAE PNG ©]7 A9 alpha A& HAdidoz FHE 4 vk Alpha o)
HE oju A &S RHEHA FE B9 RE onjxe H4ALe F3 oy
Aelx d EFHo] @At AdiAoE XHE alpha AdL PNG o)A oA
on alpha L2 et R, B3 PNG i FoA no alpha BE7F PNG 7]
o} AR5 alpha AE0] Fold #dA HuE 7HAH.

PNG olHjAeE RE AE AEE A3 futh Fa ouA A
AE A5 d:YsHs PNG oluAoA AdA4d AF Hxs dAsA @l
ME ZE PNG olnAd A 8 85E v&2 AF3A A ek Fn ofn
2e] WE AE ol 303, PNG olv|AdlA 385 A% #to] 4019 A3H
om 7b%E AL ko] 4% PNG olu A7t A€k ®F Fx ojuAlelM F3H
& olulxe} WAl Fo] webq FAa ojvlAe) dHAH mdoz A=YEY ¢ o
er E#Hoz HSo] index colortt full color? &A™, alpha gholls=

#¥do

2-3-3. PNG °jnA ¢ d=a49

PNG olnjxj7} dz=9a w (a)gh o] PNG dlold 2EHOR ¥g £} A7)
915 pass 28, scanline ¥, filtering, %%, chunking & ¢l #4& AAM A
st

mA (b)e) Pass ¥ #AFAME AAAA gxEH w2t PNG o|"

s

A= sy BE o B oluAR u# A Ham, A o] olnA = scanline
AAGH BPgEd £ ©AAFANA filtering= scanline ¥ oA wEH o

nxg g=a7] 98 AANN FFAE AR filteringsl ¥3¢¥ ZH



EtY(none, sub, up, average, peath)e} TR 7}A FAA stg Ag3to] ofw)
A& |FAA Filtering 2.2 M8 ZE oluX &= (d)Y 4EHARZANA =
sa dfHo2 PNG dojy 2Eg AAd €94 chunk Hel€d. g
PNG ol tjad 2 PNG dole 2EHAAM Aeoa ofFofzit

PNG

) Datastream
image Construction
Pass Scanline

Filtering | [Compression Chunking

ab straction abstraction

o e

g = B = =

oxrrrI;

image \ o s oo
Reduced \ o oo
oo [ {rmum]
image vy =8 =I==l=l
Reducedprry m:'::: A
mage AN \ ==n:|

AT
. \
Interlaced PNG image

(a) encoding the PNG image

Fourth W AR 2R

Fifth
First ! Sixth
Reduced
Image
Second . o e
Seventh
1|1 |

Third

(b) Pass abstraction



BT EEL T
Filter
typet Filtered scanline

(¢) Filtering a scanline

Compressed
datastream Pass2

Chank Pass3

[
[] Chuk Pass 4
[

Etc

(d) compression

Fig. 4. Block diagram of encoding the PNG image.
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2-4. PNGS} #vH(gamma)®™'®

el olujAe) YD 2 FABAT FAZ UEd Ao pule] FFH
A siele zisk dad e oA #Ue) el aeln tmy vl
LUT(look up table) 77}, CRT(cathode ray tube) Zwt7} it

oj" olrjxE UAY szt 2 9 ANx9e o)t Asta, o)A
% CRTS 22 28 A2ddA onA] gdz Fd. o] W JAAE T3 Y
B2 ol o) Ak AErt FA 3 HolA ojux] #Hdo] Hi, ojRo] EFY
oA FAHe] A m Ea Be) 7Aoo w wHo] Ak stHAolA HA o]n|
A7t BQaA BoTE AL JHo R Eo]e B Aok FHAA wo £
o o] spoko] g o vl Fto] 1o] Hu o] RE o] A FA ol RWFEL
2x onz wrid wE #y AP Aolst AUTh £ AHEAL] thFd
gazgo] A|ade) 7n AR wel AA desk d2A BY FE Uk

8 PNG 392 olmd A4 Ald grten & ghe BRE g3
glo] T olnjAe] AP BEAL 712d T RS Ao} MR B AHg
4 Az s PueksAst o ARE dol &8 Aagd ®A A e Ad
Suz gz 9y g4ur ojnx Adel Fsirh AW opAAA o] Hde
Zops Qs AZEZ Bol EASA &3, E¥ BAAER gol &g3st=

Y= AbgsE AT EC ESA A
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3.4 9

3-1. A& olu)A Az

A= 4 oA JEHoz g8HE AR on x| g} et ol o)njx)|, €
2E olulA, mE olulx] 5o 474xg HEZ o] st AFA ofu] x|
Akira Kasai & Russell Sparkmano] #28 “color calibration chart”S o]-&3}%Q
o¥, 2epdeld olm A illustrator 900 E¥H o] Q= olnx 2 AEaA
G2E ojujx)9} ME olnjxE= “GATF digital test form 4079) 44 olmx &
27} Ab838t9 PNG, GIF, JPEG o)u)z] w9 Al o 2 Qt&sglr)

3-2. 48 3y

3-2-1. °|"A 9 4=

HE o9 A 47k4F PNG o|n#] A& ojuA] EFg]E full color, 256 color®
TEEL, £ ojuH) FAd BASE us) WS GEEL 256 colord] A
109914 99%7HA 10242 ™A A hF3tgdch £ GIF olnx gL 98
oW & 256 color®] °)mA]l Elgez ¢He, JPEGE YEES 10%00A

99%7HA 102 AE Zkzt GZsto] HE ol A5 AFs .

3-2-2. A4AHQ ojnA Hr}

3-2-2-1. o|v| A 9] HZ o|F F7}

AL olm At Wad ojnjxge] Mag doprr] A& CIEAA 197634 @
=& YE ¥ #5 FHAAQ #F5 MF2 CE L'ab'g o] 8ste 747te) A
2HE reke] Wl grhstgivh Az Ak ot A (13 2

AEab = [(4L"? + (4a(4b")?) ¥ (1)
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A7IN 4L, da® 4b"= ofefe) Hom 7a T Ao

L' = 116(Y/Y)"*-16

@ Y/Ya2 00088562t 21, CIE 1976 8 ' 2] (psychometric lightness) o]t}

a’=500 [(X/Xa)"® - (Y/Y)"?)

b*=200 [(Y/Ya)"® - (2/2)*]

A7IM X/Xo= 0008856 K0 A3, Y/Y.= 000885620 2m, 7/7,© 0.008856
B 2 ghs g B8 X9} Y, Z: XYZAA e AFAE vERY
Xt Yo Zn® B WAWIQ XYZOIA 9] 43X E e,

3-2-2-2. olu]A o] §Fof W Fr}

AL elmlA], Tetele]d elmX, W o|ux, YAE oluxg o]Lsto] 22}
PNG, GIF, JPEG ol A a2 AF olnA g Azad & &3 Wz 2Aso
24 Al mE G4FEEE FolE Y} PNGS full colorst 256 color o]
EBeR throl FRASYS, GIF: 256 color 1A EFJAlA] JPEG o]m = w1t
A full colorel X olm)x] &g FAs Wz FESFA)

3-2-2-3. o|nA ] FFH FHx] Q& FJ}

A= oA AFAEE HriEr] g YwHez  day olgHE
PSNR(peak signal to noise ratio) #2402 A&ttt PSNR #2429 o]n)x
713 50dBE HAdH 3 A& oluAe} AL wEsy 2HIHE AL
gmlsts, PSNR gho] 30dBel Al 1.0dB 71 wivit} g gzoz sAg 3129
FAE HHE To® FEE F Y9 PSNR Axrde A (2)9) g}

il

ol
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PSNR =20 log 1y 255/RMSE (2)

I RSeS| S S S 6 a2 ve + gem, Ay

F TGN AR st Aga ojuxe) WAs Yeuyn M N 47
7tzsh Aze) olmx =718 e

3-2-4. FHAQA ojnx Y}

$=¥ PNG °lm| A9} GIF, JPEG °]v]= 9] Haxe dotrz] & FaHA
olmAl H7E WHoR oluA 5o PoHE Y4H 2Are AR Y
3t AHom HrsAY. Bk AEE full colorst 256 color TESA 7
olmAS &4 F4 Telm ouA Abole) HMmE 3L FozA PNG o1
A7t 9 M GIFY JPEG olm A A2 QB Mg s5ets Ass
Bt
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4. 43 @ 337

4-1. °lm A 9 Mo o3 P}

UFE AE olmAst AR oluxe MR wwas] 94 olH 4 Z PNG,
GIF, JPEG 99 olulA| & ztzt Alsste] §rhatgin,

Table 12 full color EIJelA PNG ©I¥)xI$} JPEG olu]qe] Map2 1pepy)
Aol &4 45w om WA JPEG oA Axst A ofm Ao =
168021, Zighello]d olmx= 18186, Wy ojux:= 17440, 92=E ojnjxj=
01254 Hehigln 58, A%AZE 74 olmAY52 Azt 27 oy},
e PNG JulA P4 526 ge 43d e onjqea 4® of
M)A} A3} gho] 02 Wb,

Table 23= 236 color °17|A] EFJell A PNG ©]n| =]} GIF o]n|x o] Mg z}
4 SA4E Zlolth. GIF olu[4&= PNG oA Rt} BF ojnxr} 2% e M3
& Hglom 53, AR ojnAuy agdold olpl Ao At of 4~5%
= o =tk oA PNG olv A7 JPEG olm A GIF oln| ARt Mg o]
FrEE ¢ T A

Fig. 5¢ Fig. 6= M2 9& A oA gddN ¢&Eo B PNG %Y
°jmAst JPEG st oA 9 Hz} watE vebd adely.

Fig. 58] JPEG el o= 458 mebs AR ejulqut ebdle]d o
HA, BAE oA A A9 F7HE HgAR, ME ojn R Fold 4
29 A4Sl @ om A AARZAA woz7t WA 53 FRN 2 Z
o AAE Yeudd

Fig. 69} PNG ol7 A= 256 color o]wA] Btdl N 4Z&Fo) whe} ojmxe] 4
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AE F39 43 grE o= Axg ol 0ol 7l m, WE o)X x fy|
coloe o] E}]le} JPEG olmx|ut} ¢t &0 53 Yeyy. =3
Ao dsEel @ek 934 ghel Wsk Zo] AN, Ad o)A} eyl
A olH A= JPEG olvA] By B A3 gt HAOZA 256 color A& n
B4 ol Bee ¢ 5 Atk

WA PNG olml A5 & Aol AA e s} WA= AHE AFoly ALA o]
PIA AR GIFRTHE o]nlx] Al#e] $48 3, JPEGHTHE full color o] #] 4]

BdoME 58S el
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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 0.1254 0

Table 2. Comparison of color difference between original image and GIF, PNG

file image according to compression of 256 color image type

sample image

color difference

GIF image 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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18

18
_ 14 /
Q
=
g2 + ‘
£ —+— photo. Image
9 10 + —=— gradation image
g g | vector image
S _ text image

6 r //.’_:7_—-'/

ar

2 -

0 . - , , , ‘ . .

0 20 30 40 50 60 70 s 90 100
Cormpression Rate (%)
Fig. 5. Comparison of color difference between original image and compressed
JPEG image file according to compression rate.

25

20 }
. M
oy
g 16 —— photo. Image
;D_: —=— gradation image
. vector image
5 .
< 10 | text image
(&}

5 |

0 . . . , . , . .

10 20 30 40 50 60 70 80 90 100
Compression Rate (%
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Table 3. Comparison of file size between original image and JPEG, PNG file

image according to compression of full color image type

sample image

file size (KB)

orignal image

JPEG image file

PNG image file

file
photo. image 4980 1040 2230
gradation image 4940 886 1030
vector image 6530 340 52.5
text image 3570 295 63.0

Table 4. Comparison of file size between original image and GIF , PNG file

image according to compression of 256 color image type

sample image

file size (KB)

orignal image

GIF image file

PNG image file

file
photo. image 4980 925 910
gradation image 4940 762 994
vector image 6530 378 375
text image 3570 44.4 58.1
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Fig. 7. Comparison of file size between original image and compressed JPEG
image file according to compression rate.
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Fig. 8 Comparison of file size between original image and compressed PNG
image file according to compression rate of 256 color image type.
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Table 5. Comparison of PSNR between original image and JPEG, PNG file

image according to compression of full color image type

sample image

PSNR(dB)

JPEG image file

PNG image file

photo. image 50 50
gradation image 473 50
vector image 486 50
text image 50 50

Table 6. Comparison of PSNR between original image and GIF, PNG file

image according to compression of 256 color image type

X PSNR(dB)
sample image
GIF image file PNG image file
photo. image 2482 27.99
gradation image 28.38 28.26
vector image 28.84 35.15
text image 38.46 39.38
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Fig. 9. Comparison of file size between original image and compressed
JPEG image file according to compression rate.
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Fig. 10. Comparison of file size between original image and compressed PNG
image file according to compression rate of 256 color image type.
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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

mmages | {persons) | {persans) mnages | {persons) | {persons) mages | (persons) | (persons)
photo photo 10 9 photo 8
in'm'cq)t- gradation gradation 10 10 gradati 8
abl good -
e vector 10 9 vectar 10 10 vector 10 9
text 10 10 text 10 10 text 10 10
photo 1 2 photo 0 1 photo 2 2
percept- | @radation 1 1 gradation 0 0 gradation| 2 2
narmal same
able vector 0 1 vectar 0 0 vector 0 1
text (¢] 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
R bad worse
annoying vector 0 0 vectar 0 0 vector 0 0
text 0 0 text ] 1] 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. sarmple PNG GIF . sample PNG GIF i sample PNG GIF
mages | {persns)] (persons) mages | {persons) | {persons) images | {persons) | (persons)
photo 2 1 photo 1 0 photo 3 3
i - i 2 1 gradation 3 4 gradation 6 5
mpercept—| gradation good
able vectar 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
- X 4 ! 5 4 gradation 3 2
percept gradation 4 gradation
able vectar 5 4 vector 5 4 vector 4 3
text 3 4 text 2 2 text 1 2
photo 2 4 photo 2 2 photo 2 4
¥ 4 5 3 2 2 gradation 1 3
severely | @radation bed gradation
amoying | vector 1 5 vectar 1 1 vector 1 1
text 0 0 text 0 1 text 1 1
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