W £ 8% =
i £ 175 AL 5 B O B T

- BT 7741 74— v/ -
BTRIOEZ & £ HFC)7%/E -BMP

Shin Yoshizawa: shin@riken.jp
SBORENE

www.riken,jp/brict/Yoshizawa/Lectures/index.html
www.riken jp/brict/Yoshizawa/Lectures/Lec14.pdf

1. HEEIIONT.

2. REOFE.

3. BEBIFAINITA—vb, EfE-FE1E.

%“E%i jiﬁikfjp Bl F )
KIEH 1R - R 4 EEBMPOAHA.
#36218 AEHTFAE #HLERFR
D
. SHOETIIRHELETOES LR—ITHEISABL
R =(ksmzms DTHEEATEE > TS a—p(Mg
Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp
ASEn S e .
VESEi: =8 & (FLXh LA) REE3E: +010/11F LK E)

-#55 ¢ ()EBEFEIAPR EREIRA

-BP9 : TP RILAREIE - CG/CAD - Ef§Inie
-E-Mail : shineriken jp

-URL : www.riken.jp/brict/Yoshizawa/

vTA: R RE QO >549)
-PRIR : RRAEF KFR 1513812

v 10829H0K). 11 A5 (J)K) . RU11
A26 BUKIEHRETIm( Jm

B3
v SREREARS1 H23H (%) :3-4[fR(F E)
(13:00-16:10)
v 35— EIIAES R BAERLET.

- 11/12:23fR. 11/19:2,3R. 12/3:2,3fR. 11/14,

FALHRLILEFT ! 11/21, 11/28: 2BRDSEDENIE
'Shin Yoshizawa: shin@riken.jp 'Shin Yoshizawa: shin@riken.jp
FHWBICU T FHWBICU T
v BRI FOAILEGNEQERMBERTNOES v EEZEDHP:
- ERLEORLSZENS. www.riken,jp/brict/Yoshizawa/Lectures/index.html
- BIZAIDOEZMNA. BIHERL. f12L, SYIE B, "
- EEEM.

- ERABEOEBMLTOTSIVIEER.

vV ZHE L. BREREHOEEREEZMRILT
ELEY.

v &EE.
- TF402)LEBNE ], CG-ARTSIHSR. 2006.
- TEGREBE7ILI)R L], FHEERE. ERRFE, 1993
- [Digital Image Processing], R. Gonzalez & R. WoodsZ, Pearson

Edu. Inc., 2008.

- HERE-TOUSLOGER.
- LiR—h-1RH 5.

v BIEADHP : ZEIDHP 1 h i) I%R->TLNET.

www.riken,jp/brict/Yoshizawa/Lectures/Semester1_2014.html

- BIEAEEZROTHLAY, Ebot=rCw™)
ELVS AT T EREELTHLTLIESLY.




Shin Yoshizawa: Shin%%ﬁ':?‘ \C: ﬁ%@ﬁ@ﬁ

V EEEBGLEOER-ER-7IIOUXLAL-TO
G320 - nRICET5EE.

EBECEEORNBRETOYSIVY (EAMIC
LlnuxI,if‘t'CC.=II= +JavaEB).

VSRR EBERLEEONBELVERETE-0ONE
BEEE. LR—rELTIRE.

v SR Ak

- HE40% B ZI (%4 LR s (0.845).

- L7AR—F60%: 3EFEEIZR- RABETITRE.

- TAK:EL. AL

Shin Yoshizawa: shl%%ﬁlco‘ ‘t . -Eam:x>h
v IRTY A, TEER S TIREITETT LN

v ShBIENEIAILRBACERL TZEL.
- BETHELTW &P THAEL
- BEHTHA AL TOERME:
shin@riken jp
- BRICALTOERSLH.

vV ERBEVES IO FESAEERLTHLOK, T
aAE—IEH AT :

- LIR—h 7055 L0aE—FWLEZTE)

Iz YUETS. BifAERL!

Shin Yoshizawa: shin@fikenﬂ%‘gﬁ . ﬁgﬂg&);ﬁ
RE(]) : B 72—

?{fi E)l '7 TIL7 2= b,

187 4—2w Eﬁ 1 | * 4

4@

5@ —

R 74"‘74!!!' BITMAPFILEHEADER HiE®

e EvbzyFEEBAvE
= Iv54B FEONThAORER
8| « BITMAPCOREHEADER
S o BITMAPINFOHEADER
#H%EPhotography+ BITMAPINFO 4 BITMAPVA4HEADER (Windows 95/NT4.0)

°B | Artistic Stylization « BITMAPVSHEADER (Windows 98/Me/2000/XP)

108 HF—< A7 BLBITFELDS DHADH)

—— EhiEt R h5—F—T )L (1/4/8 BPP TIZLA, 16/24/32 BPP TIEA T2 az)
(CEIIRRNHBHEEH5. ELMBEIL packed bitmap EFFIEN 3. )

12@ ESERSTF=H
FRI7ALT—8 FTYay)

13E

14@

15@ tHis

Shin Yoshizawa: shin@riken.jp
Wi ABNEOTE

RNE(2-4) : BiERD R
v 77— TERERBRKIRE

e | BER74—2k - -
e  SERRERI
om v Gaussian? 1 IL 2%
e PaLpmE.
= Iv548
8=
#H52Photography+
°# | Artistic Stylization
10E
% BRI
12
13@
14[@
15m il

Shin Yoshizawa: shin@riken.jp
Wi ABNEOTE

R&E(5-8):
(e | @74 —2w 71 lL’?ﬂfE cLw :/'gﬁ%ﬂ
- / 1 ZRE. TRk BER{ET,

Do TERR T.oums

6l
7g T34

FH3Photography+
N Artistic Stylization
10E
% BRI
12
13@
140
15m HlizE

= | B@#R72—2 b apny
MR Artistic Stylization
w @B 7T RN - NPR
5@
o 74ILRUIE ' ;
= Iv5%B
- —

T
ﬂq;?:tisticoszﬁép;iyn;
N EERmE
12[@
136
14@
1om s

Shin Yoshizawa: shin@riken.jp
Hih ABREOTE

RNE(9) : HDRI -
5t & Photography -




Shin Yoshizawa: shin@riken.jp
W ABNBOTE

RE(10-13) : BhiEtRInze
| E®7A+—7whk Eﬁ Z’?'flul.'.‘“ﬁf%

2@ int [[s][sy[sx];

m | B TR o i
R / 3 a0
5@
ol Z«IL208.
= Iv54i8
8= 00000000

#H52Photography+

9% | Artistic Stylization '

10@

| il

12[@ »‘ .
i

136

14@

Shin Yoshizawa: shin@riken.jp
W ABNEOTE

RNE(14-15):
Iw? B - Hifhhibe

(18 | BE®R7A—2w b

- RUEAR K2 — R oOERE
s EASFORRE. FAKRH.
w  7avemE R, FURD - GERU. FBFE
= p 2 B ¢
= #t5EPhotography+

°B | Artistic Stylization

Yo EWEgRaE

13@
14| Ty . Fh H4
il NY—VRBBORE

158 Hhiss
Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp
B2 FERLERER ? g B2 TS ILBEROEEERT g
v TR LES Raster) : AL E 1 —2NTERR y 0.0) o)
INET— AT ERBERIBF(BEROESF ). BROEER
v BF : B FORIMERER : 187 18
- 2R7T : E72tIL(Pixel), (0,0)
- 3R : K281l Voxel), 3 » ;
v BIFR{E : BAENMBORIE. ] G-} .
- FL—R4—ILEif% : B35 (BAR). ) (x=Lsy-1)
- h5—(@)Ef : RB, CMYZ. 00 Y BEEORTIRR :
Y Eﬁ%%ez‘g;gczzsg " L—2—ILOBAEN Il ortq =i <ot
- i . o . —_ —1 \ . PR L
52553 T 0256ERREOBAE. 1 bbitBitls 520) 1 bIET double [sy]lsx];  for(j =0/ <5 )i
655306ERHS. RGBEIC8bit5 52560 3RT167172168. } M=
y
ERIET & < fBSEER )
Shin Yoshizawa: shin@riken.jp _~- ;EE!: Shin Yoshizawa: shin@riken.jp ;EE!:
BR: T2l %ORNKRIR v B 74—2+k .
BEEORTIER : | v HE~DEBIF—I I HD !
int I[sy][sx]; n - v RERAGEGRIT+—TUk:
] - BMP, PNG, PNM(ppm,pgm), GIF, JPEG, TIFF,
double I[sy][sx]; PS, EPS,---
v ERERIA—<YNCT, MRIZ):

! @

IBEEOHARRA : &
z—l(x,y) z'# Z_[(X)’ X= (an’)

ﬂ——i—ﬁﬁ ‘2= I(x’y) = (R(an’)e G(x:y)aB(x:y))
RiF z=1(x) = (R(x),G(x),B(x)), x=(x,y)

- DICOM, Acr/Nema, Analyze(SPM), Concore/
PET, CTI ECAT, NIfTI-1, InterFile---
v BIERIF— vk
- ASF(wmvZ), AVI, MPEG (mpg,mp43§), DVD,
RealVideo, DviX, Flash(flv), QuickTime, MP4,:--
- Animated Gif, multipage TIFF, 3R ITIE{& -




Shin Yoshizawa: shin@rlke,nvjp
B8 pnmBIfR74—2wb

vV —BREBEGEBRIA—TVNTT:

- JL—R7—VERIET pgm]l. AS—ERIET ppm] TTF R
BENAMF) X LHBYET.

- JL—R4—)L(pgm):
1174 THFALTIP2]
2978 : EfgY 4 X(# :width i : height)
31T Bl DFEFARKIE) 8bitDHE X255
4 TE DG integer CEIRIEAR—REFHE

- 75—(ppm):

1974 T A+TIP3]

2178 : EfgY 4 X width #t:height)
31TE EBROMRE R KIE) soitDIFEH255 =
44TB H\5: integer CTRGBRGBR G B+

Shin Yoshizawa: SRN@TKeNIp Eﬁ7”_7‘yhz

v FF51t(encode): T—ARIZHEBL. EME. /N1 F
'J—T—G“Ib%@}t?ﬁ’é'_:)%

v {85 (decode): FFHILEN=T—2%ETT SHE.

- Codec: FEILAXT7AMILIT+—TvMNERNTT—

A Mencode/decodeEITOEE -V Tk
v T—REME: EEGERERBLENAST—HE

FHOTHEL. FDREET—FEELLITS.

- Al#H(lossless)FH1b : EfESNI=T—ENSTTDT—
AETLICETEEDIAR: SULUTRAFEIE. /\D
TURELE.

- Aa#H(lossy)FH{t: EfgShf=T—2hoTDT—
AEFEEICIIBETHELZWNAR: DCTED BK S
DEETEEH AR \QFEETHIELETD)

Shin Yoshizawa: shin@riken.jp
B 77—k 3, B8 @EHALec03. pdf)

vV SRE— vs RYHR—

v BEE(EFE ORISR E=DitE).

V A TIIRNT—(RER).

v BRETILI7ZFroRIL).

v AR T—R YRR T —4.

V AU8—L—X: BE-EEDBRILLGEDAHIZR
FrUTAVERVRVICEER -NETHE.

v" HDR(High Dynamic Range):
mﬂ%’Eﬂ(HDRO)nﬁﬁf’(bUiﬂ',

v CMS(Color Management
System): B 4#HIEEXTE.

Shin Yoshizawa: shin@riken.jp
ATFELE

v EEEHE(Run Length Encoding):
- EHELET—2IIRLT. ALHFEEH LT DI
ATWB &R T 55 ATIFF, BUPD—E %)
- {5]:TAAABBCCCCAAA | T—4F%: 5T A3B2C4A3 1 4
ok, FICFSAEHLTLAREEEENT L
4 ?J‘%E
RLCFS LM ATNSE S =IT#EA: TABCDDD 145
FTA1B1C1D3Tl&#4:{[ABCD3].
- Pack Bits: ;&9 5T — 4D BENEETOHEHEFM:
I AAABBBBCDF |75 3A4B-3CDF |, -3[Z=2&#E L
BLWFEEYDEL.
- Switch Run Length: Pack Bits&EBEHEDHEAED

- - ——— : = :
v’ animation, multipage, etc. #: TABCCCCDDD 735 3ABC31D3)
Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp
AL FB: Bil%HREERJPEC)

V' IND T FFS1E(Huffman Encoding):

- EHELET—2IHLTC. ALHSOHREEERD
TABENEFLON D R)DE(eal) L TAREEEE
BLT—42%&F 519 57A(PNG, JPEGD—ER ).

- BRYICHEEFEHELTEEHMN\ DTV REREES
BENANSNEEICEH T IEMNTIVENHD

- f{ITDAEBCBACBBBC |—

1110 D=1 E=1
111

1. HIRSEEER. 0/12\1
2. Leaf[ZT—4H&IEEIEH. B=5
3. HESNOHERTHEE ... /\1
DIEEM. EBYERET. = 5 o 0/\1
C 10 A:2 2

3
2 110 0/\1
1
1

vV AAHEREHBTRLAVLLNTLSDA, 7—
1) TZE O WaveletF D B R0 LS EKE DR
Z: JPEGIEDCT (Discrete Cosine Transform). &
RS \ﬁ#-o)uﬁ%-CniL(J(bUid_

—)TEHE,
Wavelet§ﬁ~

- FHHEIZES
EFBE.
IN[2)=]ES
SEEGE
MOIvD) I
D AR (=85 g
BT - BE




Shin Yoshizawa: shin@riken.jp
BMP74—2wh

v' BMP(Microsoft Windows Bitmap Image). X[
DIB(Device Independent Bitmap)l&Windows
(Microsoft)&0S2(BM)IZH A B a7 I FIBIF S
nf=7+—<vhk
- EybyTEIEESRE—EBREBEIET DT,

BMPTZ A E YRy T TIEARLN.

s -
- BEEHEINT
~ BITMAPFILEHEADER ##ififk
LML, TRl T CST .
. (FROLThAD )
- WIndOWStOSz « BITMAPCOREHEADER
al BITMAPINFO o BITMAPINFOHEADER
Z . APV4HEA 4.0)
DIFHDVer.IZ e s o
J:é/ "]’ l*ﬂ:z;_r_t H5—< A (BLBITFIELDS DBADH)

h5—F—7J)L (1/4/8 BPP TI&H A, 16/24/32 BPP TlaA T av)

— SEEOBMPIO.h cocmmnsnsmatss. dnBais pakedbimeo tHiEh5. )

= EvheyTTF—4
| .=1|_"17R Joo7 VT A G Tyay)

Shin Yoshizawa: Shm@nkenég:ﬁma'*%.*ﬁ%
REIE: +10/11FX L3R
v 1082980K). 11 A58 (JK) . RU11
B26 BKIFZAETI M Jm
B3

v EEREART1 A 23H(£):3-4[R(FFE)
(13:00-16:10)
v 33— EIIAESR R BAERLET.
- 11/12:2.3[B. 11/19:2,3[R. 12/3:2,3fB. 11/14.
11/21,11/28: 2BBDS5 D ENNERE

Shin Yoshizawa: shin@riken.jp
"8 BMP

www.riken jp/brict/Yoshizawa/Lectures/index.html
www.riken jp/brict/Yoshizawa/Lectures/Lec14.pdf

BMPE{& D A F1- 74— V&
www.riken,jp/brict/Yoshizawa/Lectures/Ex07.zip
v FBFETIZHIT S BEDEE (ppmEBMPD
MEZ )M EDFRICTryL TS
v hhoiEhot=5EE or e-mailETERENR
<CERILTZEL.
SHORBEESZ Tyl e, -3A%
HOBEGIEIRNGNTIp(=0=)g.

Shin Yoshizawa: shin@riken.jp %
EE : EE
H

WIEZBHRICHE->TH ! s, cd, pwd:
IHRQY—IVIZTITHRAA I A—F—TET.

- cd: TALYRNI—(THILET—)DIEE.
fed TALYR)—% ]

- lssTALIN—ADTFAINE - THILE—Z %
Fw Ns T4LOR)—% 1. TIs /1Mls /1. Tls
—th]. s —alh]

- pwd: WEDTALIM)—%FRTR. Tpwd]

V I7AINE - TALIR) —RICBAREIEST A !
v OS5 L0OY—RI—KR[ZaAVRUSTIE. B
AEBIFEHLGNE!

HERF 7 L— R —ILEh5—EBMPR Bl '35

MREPM g o ||
IL—Rr—ILEGE: LR
#“EAIEBMP:

H#HH: | SimpleImage.h

h5—-7L—Rr—ILERHIC:

BMPIO.h Z'# [ BMPIOlonngﬁyﬁe.ﬁhgg J

T—,bx/v«_'ﬂs T

Shin Yoshizawa: shin@riken.jp
1B Image7FR
Simplelmage.h: 2 XTTER S CT— B D EEE R T Image VT R.

#include”Simplelmage.h”UISTEOMBL VAl
= - XEItER Image *in = new Image();
(allocation): Image *out = new Image{in->sx,in->sy);

A N
/* Only Copy */ a";A/LEf&!

for{i=0;i<in-=sy;i++)
for(j= O j<in->sx; j++){
out— >J.mg[1] [4] = in-»img[i][3]:

v B A X it sy, Hsx.
@ v (ERG)TO)ERME:
img[il[i]

delete out;
delete in;

XEOMX:

SimpleImage.lLu




Shin Yoshizawa: shin@riken.jp
RB: longO A NEAEFxr/7
www.riken jp/brict/Yoshizawa/Lectures/Ex07.zip

1. 148 5A—RLTLES.

2. WY THILE —IZEX07 zipE BBIL TS,

3. Ex0OTRANT 045 L% make TAL /A JLL TSN
4. UHKIZT./testBMPIO lena.bmp lena_test.bmpZE1T.
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