THBEATEFE 2 LA — b

FEALT RO A

74 IHIERDE /Y O—LIE (short v)

1170999

e HE

20143 H1H

1 REROHEHM
AREEHETIZ, T4 YNGR E ) 70— 01{L%
%o, &/ r7u—ufblix, ANEROKHFEZ, L
MEOMEAICEESIZ THNIT22ETHS. R, G,
B E#D S HEZA2 HEE LT, NTSCAH7—T L
EYa vy R B TERIN TR TOFERAD L S
HMoiTws (1, 6.

Y =0.299 R+ 0.587G + 0.114 B. (1)

7272L, R, G, BIZANHGRDOMEZED R, G, B JLI11H,
Y ISHHEE 2 R T
AEBHEOHMNIZ, €/ 7u—ufbzfr) 7u s
FLEERL, EREOFERNICk>TERIZE, 7 u—
MEDBMTAB L 2MERTHETH S, ERLET
075 scY Y SV E AL, HIESRE BT
5. £, ZOBOFEGREZIET 5. AT, B
E% R, G, BROEOVY T 285 (0D
Y =(R+G+B)/3) l2owTd7Fur s LzERL,
EL SARBE MR E RS 05D, FOVELTRERIC
DD B, WKT 5. &p, iHER (1) 225k
ZLUF Tl NTSC i Y, R, G, B RO EOFH %
F> 2 15 % BTk & RS,

2 7AY 5 LOANEBRLER

7077 Lld Java TRl L, ¥ =)V ETHETT 52
RYRIA YT IV r—vavE LTHERT B, £ 7
A %1% ImageMonochromatizer £ § %, 707/ 7 L%
FITT BB, 2V ETUTOXIICANT 5.

$ java ImageMonochromatizer fin fout

72721, fin, fout ZZNZENATIT7 7 A VG RO
77ANVHTH S, EREFEITTLEE, AT AN
fin D> SR ZGEAIAAT, €/ 70— LI Nzl
W7 74V fout ICEEHT,

W7 7 4 W DFEAAR KL OFZH L ICIE Java Im-
age 1/O API[7] ® ImageI0 7 7 AZ{#ifHd %. Portable
Network Graphics (PNG) % JPEG 7% £ ImageI0.read
Ay FHBIET 2R 7 7 A VEATHIUIATI 7 7
ANELTHHTE S,

HOEHR 7 7 A MEREPNG L%, 70/ 70%
Bz 2720, 17 74 VADIRRTICIE L CilifR
7 7 A NVERZEINY 5 & o MBI THh R,

FUC 7077 L2 8cT 570, LTI E
Zii 7z SO ATNCR T 2EEIIREL w2 &L L,
7 IR I T D R,

ImageProcessor

+ apply(in: BufferedImage): BufferedImagg¢

T

ImageColorModifier

+ apply(in: BufferedImage): BufferedImagg¢
+ modifyColor(argb: int): int

T

ImageMonochromatizer

+ modifyColor(argb: int): int

X1 772K

3 7073 LDOAEREER
7077 LAOFEEGFIERD & H 1< B, ATHERD
FHERE (2, 9) 12D WT FREZ1T9.

1. JEEE (z,y) DHEIZEOEEDR (A, R, G, B) Zatdk it
3. 7L, A R,G, BizzhzFhn, REHE,
OB, OB, HOWRITH 5,

2. X (1) IKE->T, R, G, BOOHEY 258 T 2

3. RO ERE (z,y) DHEEDOE (AY,Y,)Y)
T3, Zuc kD, ZOMlEIIEEY omgmn
L%,

AT SO &R, java.awt.image /8y 7 —
¥ O BufferedImage # 7% = 7 M TEY, R (z,y)
DHFEDOIEHIX getRGB(z, ) THRON S, WFEDH
DIEL setRGB(x, v, rgb) TIT 9. getRGB DR D il
B\ setRGB DEI B rgb 1%, A, R, G, BD 457 (48
By b)) ZfEALL, 328y FORKETH %,

7u 77 LOWEIL, FEROIEREZZEL T, B
D77 ATIEEL, MWKRBERICHZ 3207 7 ATH
RSB, 77 AWK Z#R T UML 7 7 AKX [3] X 112
N

ImageProcessor |3 &M D BRI 2 R THER 7 7
ATH Y, ASiHG 23213 W - THIAMHR 23R § 5 2
Vv N apply 2 EE T 5.

ImageColorModifier |, LD 7N TV X ALIfE->
THAEEDFWHEDOOZFEL T &), XYy F
apply ZH¥d %, 772U, ANEROMEFEO I 6 1)
H{RD %G T 23 71E, #ER A Y v F mnodifyColor
EWOHT LTI, €/ 7a—2MLICRS T, il
ROtZ MO & I SMPARICET T 20, 207



THBEATEFE 2 LA — b

#£1 ANHEBROFHIG

Bk WS (EE) 7 AAYAR
Wi A JPEG 320 x 240 # 39KB
Hf B JPEG 320 x 240 ) SOKB
W C JPEG 1600 x 1200 % 559KB

7 A %MK L T modifyColor #H¥T % 2 & THET
5. BIZIE, REEH2) %&b 2D K9 ROy
23,

ImageMonochromatizer X, AJIS N7l (A, R,
G,B)»OHREY ZEHH L, (A Y,Y,Y) ZiKT X9,
modifyColor Z2FHHEL 77 7 ATH 5.

ZDIiEh, BEEZ A, R, G, B D& EIC I fET
2% 8D, ZEOMGNUE T L TH w6 N 5B
!%, ImageProcessor 7 7 ATEHL 7.

77 LDV —Aa—FeAEE L TR S, &
B, &7 7AKOCRAYy FiZiigF¥axys—vava
Ay b 4] &AL, Javadoc Y — L% fli> T API flAk
XEZERTELL)ITLT.

4 RER
4.1 RERAE

ANBEREER L7707 7 5 AL, BAOEn
TR Z B L 7z, F7z, FEATICHD - 2R 2 E L
7o, ANHERE LT, WA B, CD3> (X2) %#ff
HAL7%. ANEBROFETEE1ITRT.

Hiffii T2 NTSC D 7m 77 4 (PLET2) &,
BEE Y OFBERZ Y = (R+G+B)/3 ICESHZ I H
WiFgko 7a 75 5 (P2) O 222§ 5.

3ODANEGRE 205D 7075 LDTXTOHAEL
DEILOWT, ZRZN6 MK TEITL, 7427
X vy aDERRT 570, 2EHMDKD 5 BlOE
TR Z JE L 7z, ETRHEORIE ICIE time 222 F
ZfERIL 7.

FEHRIZ X iMac (3.2GHz Intel Core i3, 4GB RAM,
Mac OS X 10.6.8) ZfifH L 7. 72, a v 34 LERE
K Java FEITEEL & LT, Java SE Development Kit
7, Update 15 Z i L 7=,

4.2 RERER

Bon-HBhEGEZX 212RY, £/, 70t
ANHRDO B A G DRI E T 2 9T Z £ 2 1
AT, Fo2owbh, P, P2 EY, iR A, BICHT 3%
FIRERTIZAY 1.90 B, IR C IS RE9 2 FEATRERTIZAY 1.95
BWchdot, MU ANEBRICKT 2 P1 & P2 DFHHE
FIRFR D 221% 0.01 BAT 72 o 72,

5 ER
X2 kb, 38R (1) 2lioTE 7 n—alli HE
TELIEDMWERTEL, £, HER () ofb I

FEALT RO A

# 2 PEFEAITIRH]
M A R B i C
P1 (NTSC)  1.900s 1.899s  1.950s
P2 (V)  1.906s  1.903s  1.951s

R, G, BEAEDFEHEZH W HETHOE/ 7u—2L4
2T 2% 2 E3bhotz, FHIETRIZ TN S
2 WANTH Y, FHK 200 HEFEDMEER C IR LT
b, W{R A, BIZHRXTH S50 S VB LML 2o
7o, F7, NTSC ik & BTk 0 FEATRERH D 22 13 /)N
o, TNHEDI EH 5, NTSC K OHMT-
ik ze 7 70—a4U61, KELERISH L THHE
MR CHITTE L L PRI NS, L, AFRT
W ERIEEER L2 k- TE 59, Bhikic L CHIEN L
R THEITTELELE ) LRANTH 3,

NTSC % (P1) & HflV-ik (P2) o i 2 i
T2E, BRAKCHGKC TIIHEY KELEIIRS
Nhedrot-, W B TIX, PLOHIDIA, AJHEITE
DEOEF L P EDEDIZ- E HVHBE SN, ATHETE
DOHIZIZ X Digw» & Bz WM s, o
e, 2l EOKREBROHPATIE, NTSC i
HRIPETE X 0 B HTIRDMS S 553, oA
LY P DOYDE S TORWERTIZEIXIZEA ER W
bt Bk, MFEDI L EL S DHIHIE
DHKRTH 20013, BREIC X 2iHERZTH 2 & 7%
ElZkoTHIETES EEZ NS,

ARG I AR AR 1170998 SAIKERS & 4t
[ CHEM L 7z, F 7o ARAE WA O - 3 AT,
7 7 AFGHIBE L TERBMIS 2 Wiciiwi, Zhoo
FHRHEE#HC T L E T,

2530

[1] Adobe Systems, PostScript® V 7 7L v 2w =a7
V3L BTHE: LYy Y T 7 AF—, 2001.

[2] “ZEbish, TUSIEZ, WEREEHRARE, FERE SR 1%
) — X, 18, pp.47-48, FRALHR, 1991.

[3] S.S. Alhir, A UML, JFEX (), 3 &E: 7 7 A
AT M, A T4 — - ¥ eS8y, 2003.

[4] K. Arnold, J. Gosling, and D. Holmes, The Java
Programming Language, Fourth Edition, Chapter
19: Documentation Comments, Addison-Wesley,
2006.

[5] International Telecommunication Union, “Infor-
mation technology — Digital compression and cod-

ing of continuous-tone still images — Requirements



THBEATEFE 2 LA — b R TRERS: feaeA i

iR C

Al

P1HH

P2

2 Ay N i

and guidelines,” Recommendation T.81 (Also pub-
lished as ISO/IEC 10918-1), http://www.w3.org/
Graphics/JPEG /itu-t81.pdf, 1992.

(6] B, 7 O VHFMBEAF: 2 v Ea—%ICk
2 H{RALEE D FEREATEE, p.46, PERER ARG, 1996.

[7] Oracle Corporation, “Java SE 7 Image 1/O B
APL & BAFEH A 17
http://docs.oracle.com/javase/jp/7/technotes/
guides/imageio/index.html, 2012.



App endix A.2 TImageColorModifier.java

import java.awt.image.BufferedImage;

/%%
A‘ Source COde Of the program * <code>ImageColorModifier</code> is an abstract class
* to represent a function that modifies the color of each pixel
* of an input image.
* This class implements the method
*
*
*

A.1 ImageMonochromatizer.java

{@link ImageProcessor#apply apply(BufferedImage)}

/*x , , using an abstract method {@link #modifyColor},
* <code>ImageMonochromatizer</code> is a class . . .
o ) K . which will be implemented by a subclass.
* for obtaining a monochromatized copy of an input image. */
* You can apply this pr?graw to an image . abstract public class ImageColorModifier extends ImageProcessor {
* through the command line interface of this class as follows. Jxk
< >
i $p?e I M h i . £il tputfil * This function is applied to each pixel for modifying its color,
N </Javi magefonochromatizer inputiile outputiiie * and is call-backed by {@link #apply apply(BufferedImage)}.
x/ pre * Qparam argb A color value in the ARGB format.
. A . * @return A color value in the ARGB format.
public class ImageMonochromatizer extends ImageColorModifier { */
[ . . abstract public int modifyColor(int argb);
* The command line interface.
*/

/*x
* This function creates a modified copy of an input image.
* The output image is obtained by applying {@link #modifyColor} to
* each pixel of the input image.
*/
public BufferedImage apply(BufferedImage inImage) {
int width = inImage.getWidth();
int height = inImage.getHeight();
BufferedImage outImage =
new BufferedImage(width, height, BufferedImage.TYPE_INT_ARGB);
for (int y = 0; y < height; y++) {
for (int x = 0; x < width; x++) {
int argb = inImage.getRGB(x, y);
argb = modifyColor (argb);
outImage.setRGB(x, y, argb);

public static void main(String[] arg) throws Exception {
new ImageMonochromatizer().applyToFile(argl[0], argl[i]);
}

/%%
* This function is applied to each pixel for modifying its color.
* In this case, the output is the luminance of the input color.
* Qparam argb A color value in the ARGB format.
* Qreturn The monochromatized color value.
*/
public int modifyColor(int argb) {
int[] s = decomposeARGB(argb) ;
int r = s[1];
int g = s[2];

int b = s[3]; }
int y = (int)(0.299 * r + 0.587 * g + 0.114 * b); }
// int y = (r + g+ b) / 3;

t tI ;
return composeARGB(s[0], y, y, y); // R =G = B = luminance return outinage



A.3 ImageProcessor.java A function for applying the method {@link #apply apply(BufferedImage)}
to an image file.
The resultant image is written into the given output file.

*
*
*
import java.io.*; . . . .
P J * Note that the output file format is decided by {@link #outFormat}
*
*
*

import java.awt.image.BufferedImage;

. X . . and not by the extension of the output file name.
import javax.imageio.ImagelO;

@param inFile An input file.
O@param outFile The file to which the resultant image is written.

/%%

*/
* <code>I P </code> i bstract cl

code>ImageProcessor</code> is an abstract class public void applyToFile(File inFile, File outFile) throws IOException {

* to represent a function that creates a modified copy A . A
% of an input image BufferedImage inImage = ImageIO.read(inFile);
* This class defines an abstract method {@link #apply apply(BufferedImage)}, ?uffe;gdlméfe(ou:image = azgly(lzImagigil )s
* which is the core funtion of this class and will be } mageit.writelout image, outtormat, outrilel;
* implemented by a subclass.
* This class also provides a few utility methods to ease -
* the implementation of subclasses.

A utility function for obtaining a composite ARGB color value
from the component values.

*/
abstract public class ImageProcessor {
/**
* Output file format such as "png" and "jpg".
* Note that the extension of the given output file name is not
* used for selecting the output file format.

*/

*
*

* Q@param a The alpha value.
* Q@param r The red value.

* Q@param g The green value.
* Q@param b The blue value.
* @return The ARGB value.

*/

final ivat tatic Stri outFormat = " " L . X . .
ipal private static string outrorm png public int composeARGB(int a, int r, int g, int b) {
Jxx a &= Oxff;

. . A . . r &= Oxff;
* This function creates a modified copy of an input image. 4= Oxff:
* This is the core function of the image processing that E 4= Oxffi
* thi 1 ides. ’

T8 ctass provides. . return (a << 24) | (r << 16) | (g << 8) | b;
* Qparam inImage An input image. }
* Q@return outImage The image obtained by applying the image
* processing this class provides to Sk
* <code>inImage</code>.

A utility function for obtaining the component color values

*/

abstract public BufferedImage apply(BufferedImage inImage); from a composite ARGB color value

@param argb The ARGB value.

*
*
*
Jxx * Q@return The array of component values, where the
*
*

A function for applying the method {@link #apply apply(BufferedImage)}
to an image file.
The resultant image is written into an output file with the given name.

N alpha, red, green, and blue values are arrayed
*
*
* Note that the output file format is decided by {@link #outFormat}
*
*
*

in this order.

public int[] decomposeARGB(int argb) {
return new int[] {
(argb >> 24) & Oxff,
(argb >> 16) & Oxff,
(argb >> 8) & Oxff,
argb & Oxff,

and not by the extension of the output file name.
@param inFile The name of an input file.
O@param outFile The name of an output file.

public void applyToFile(String inFile, String outFile) throws IOException {

applyToFile(new File(inFile), new File(outFile)); b

/%%
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