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vTA: #iRE =% (B85 Enl)
-PhIR : RRAF KFIR ELRIEZ2F

- ERRBEOERBMLTOTSIVIEER.
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- BIEAEEZROTHLAY, b ot=rCw™)
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Linux]iREE CC/C++53E).
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5 BITMAPFILEHEADER #ifi {4

H EyryIthEAYS
7@ (FROWThADRER)
— « BITMAPCOREHEADER

o BITMAPINFOHEADER

BITMAPINFO |, BITMAPVAHEADER (Windows 95/NT4.0)
oE « BITMAPVSHEADER (Windows 98/Me/2000/XP)

10@ $hZ—< A% (BLBITFIELDS MIBEDH)
Z4IL2{0R. h5—5—JL (1/4/8 BPP TIZRA, 16/24/32 BPP TEATLa2)
] TSR (IR DB LHS. (SLBAIE pcked bimap EFFIZN. )
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S SERRER.

o RRHAR v Gaussian? 1 IL 2%
5[E

6@

7| Y
8@

2 ZdLpE.

1 s s
13@ £
e Ft$#Photography+ v

Artistic Stylization

Shin Yoshizawa: shin@riken.jp
s RBABOTE

RNEEB—-13) :
e | @g74—2w 74"»4@*! e Lw :/'gﬁ%ﬂ
= /AZRE TRk BERET,
munaw — MEIEAR, T '"_/'Eﬁﬂ%j» 3

#t52Photography+
Artistic Stylization

Shin Yoshizawa: shin@riken.jp
H RBNBOTE

M&E(14-15) : HDRI -
8 ER7A—7 bk stEPhotography -
i N Artistic Stylization
® mumsr Bk T—T ¢ ANLE - NPR

2 74l
T 35R

t

14 _........ .
otograp -
P 5& rtistic Styli; m




Shin Yoshizawa: shin@riken.jp
W ABNBOTE

RNEEBMHABNIF) :
fZik - Wb & K2 — SRl OBEE -
MO REIFOREE, AKRL,. HEE. #UR -
Rl FBF

Shin Yoshizawa: shin@riken.jp
EE:ERUERELS ?

v T RILE%(Raster) : A E 2 —2RRNTERIR
INET—2HERABRHET @BROES!),
v B : BFORIMERER : 187 18
- 2R7T : EZ7BIL(Pixel).
- 3R : Ka7tIl Voxel).

v (S : BIEVYEOKIE )
- 7L—27— LB : 3.
- h5—(@)Ef& : RGB. CMYS.
v BREOE v h : 8.
- Sbitiltk : 20 8RT2568. 7L—RT—ILOBAIZON
52553 TO1Z56ERISOBARE. 1 bit BfR1G 52001 68T
65536F282. ROBHIC8bI+1552560 3RT 167172168
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B2 FORULEROEEERT O #8: TS ILERONNER O
0,0 j sx — 1, y
Y ©0 e BREEORTIER :
BBOMEER int I[sy][sx]; n mr
double / [sy][sx]
(0,0)
i
(0,sy-1) (sx—1sy—1)
0o BEEOERTIRRA : B EORAER :
int I[syllsx];  for(i =0i < sy;i++){ z=1(x,y) RIF Z—[(X), X= (xa.V)
double 7 ;0 Jor(j =057 <sx;j++){
ouble flovllaxls - Jorts = 2 =20 N5 —Bifl 2= 1(x,) = (R(x, 1), G(x, ), B(x,7))
Y } RIF z=1(x) =(R(x),G(x), B(x)), x=(x,))
BRIVET &< ESEER }
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v KERMLGEEGRIA—T Y
- BMP, PNG, PNM(ppm,pgm), GIF, JPEG, TIFF,
PS, EPS,---
v ERE#I+—<YMCT, MRIZ):
- DICOM, Acr/Nema, Analyze(SPM), Concore/
PET, CTI ECAT, NIfTI-1, InterFile---
v BIERI+— vk
- ASF(wmvZ), AVI, MPEG (mpg,mp43E), DVD,
RealVideo, DviX, Flash(flv), QuickTime, MP4,:--
- Animated Gif, multipage TIFF, 3R ITIE{&:--

- JL—R7—VERIE pgm], H5—EHRIE ppm I TTF R
BT AL HYET.

- JL—R&—)L{pgm):

1174 THFRALTIP2)

2178 : EfgY 4 X(# : width #t: height)

31TH - EIFR DOFEFAREKIE) 8bitDHE 13255

4 TE DG integer CEIRIERAR—REFRE

- 7Z—(ppm):

1174 THFALTIP3]

2178 : EfgY 4 X(# :width i : height)
TH EROERGEKIE) sbitDHE (255 -
44TB M 5: integer CRGBRGBR G B
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v FF51t(encode): T—RIZKE St [EfE. /N1 F
'J_T—’)"‘It%@ay’fm%'_:)%
v {85 (decode): FFRILEN=T—2%ETT SHE.
- Codec: FEILAXT7AMILIT+—TyMNERNTT—
A Mencode/decodeEITOEE -V Tk
v T—REME: EETERERBLENAST—HE
FHoTHEL. FDREET—FEELLITS.
- Al#(lossless)FH1b : EfESNI=T—EMSTDT—
AEZRICETEELIAR: SULUTRAFEIE. /\D
TUREILE.
- Aa#H(lossy)FH{t: EfgSh=T—3hoTDT—
AEFEEICIIBETHELZWNAR: DCTED BK S

DBRETERHSHE | OEETHRIELED).
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vV SRE— vs RYHR—
v BFREEFLDEGE=DitE).
vV A TYIANS—RER).
v BHETILI7ZFroRIL). s
v ART— BT — 4. (O10)
vV AR —L—X: {HE-EEDEREGEEDAEIZR

XvUTAUERURVICEER-NETHE.

v" HDR(High Dynamic Range):
=P FAHORDFE TOYET)
v' CMS(Color Management
System): B ##HIEEXTE.
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v’ animation, multipage, etc.
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v EEEHE(Run Length Encoding):
- EHELET—2IHL T, ALAFSAERL T DM
ATWS D EEEHR T 5 ETIFF, BMPO—E1%).
- {5]:TAAABBCCCCAAA 1D T—43FI|%: 5T A3B2C4A3 1 Y4
ok, FICFSAEHRLTLAREERENT L
4 ?ﬂﬁ
RILFEM A TLSERSI+E RA: TABCDDD %5
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V' IND T FFS1E(Huffman Encoding):

- EHELET AL T ALFEDOHIREEERD
TABENEFLZON D R)DE(ead) L TAREEEE
BLT—42%&HF 519 57A(PNG, JPEGD—ERZ).

- BRYICHEEFEHELTEEHMN\ DTV REREES
BENANSNEEICEFH T IEMNTIVENHD

v AAHEREHETRLAVLLONTLSDA, 7—
1) TZE O WaveletF D B R0 LS EKE DR
Z: JPEGIZDCT (Discrete Cosine Transform). &
RS \ﬁzro)uﬁ%'cuiL('VbL)iT

—TEH,

- B{HEIZES Wavelet%?i BRE-
ETBEE. AN 251
AROE &

MOIvD) 8
DHEIRRIZ B B
RETHN— &

FA1B1C1D3] TIEA<ABCDS]. y Eji’?ﬁﬁfgfﬁﬁﬂﬁﬂ 0 A
- Pack Bits: Y 5T — AN BN B ETONERIL 3 BRI NS 5 0 Al
T AAABBBBCDF |75 5T 3A4B-3CDF |, -3I& =D& #kL - BEIRIMORTHRITHR  pnns oy’
HOEESHYDEE. DFZEEM, ZRYIRT. z Z :’0 0™\ 1
- Switch Run Length: Pack Bits&EBE A EDHEAED A2 10 e 0 A 1
+: TABCCCCDDD |75 3ABC31D31. - HITDAEBCBACBBBCI— o+ o p=1 £
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33 R R FERE(JPEC) BMP74—2wh

v BMP(Microsoft Windows Bitmap Image). X (&
DIB(Device Independent Bitmap)ld&Windows
(Microsoft)&0S2(BM)IZH M A a1 I EIBFS
nf=o+—<vhk
- EvbvyTELBESRI—ERERERT DT,

BMPZI+HE k< T TIEARL.

M=

- BEEHEINT
BITMAPFILEHEADER #ifi {4
l’\fd:('\- Evhz TS
. o )
- WlndOWStOSZ « BITMAPCOREHEADER
o BITMAPINFO o BITMAPINFOHEADER
- « BITMAPVAHEAT 40)
DEHDVer.| e S S
YA ES 5" H5—<A% (BLBITFIELDS DIHA D)

= H5—F—T )L (1/4/8 BPP TIZ 7R, 16/24/32 BPP TIEA T aY)
— SEEDOBMPIO.h commnnssasns. da i pakedbimao EFERS. )

EIERITTE—H
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v FBFETIZHTSBHDEE(ppmEBMPD
HEZEH)AH K SHRICTryL TFZELN

v HhBIEMNOT-LERE or e-mailE TiREL
CERL TS,

v SHORBZEE TryLAWE, -5A%
HOEMIEERNGENTIp(=0O=)g.
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ﬁg : EE
.

W EZDHRICIE>TH ! s, cd. pwd:
WAREAYV—IVIZTHTBIAH I A—F—TEIT.
- cd: TALYN)—=(THILE—)DIEED.
fed T4LYR)—4 ]
- s TALINI—RADT7A VG - THIE—Z%
=& Ns T4LOR)—% 1. TIs /1MIs /1. Tls
—lh]. s —alh]
- pwd: WEDTALIM)—% KR Tpwd]

vV I7AIVE - TALIN) —ZICEEREBITF A!
v JO5S5LDY—AO—RIZa* RSN TIE, A
EBIEEHRZNE !

HERF T L— R —ILEh5—EBMPR{EL '35

MR g g ||
IL—Rr—ILERE: LR
#“EAIEBMP:

H#HH: | SimpleImage.h

hF5—-7L—Rr—ILERHIC:

BMPIO.h z,# [ vBMPIOlonngﬁyﬁe.ﬁhgg J
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B3 ImageN TR
Simplelmage.h: 2 XTTER S CT— B D EEE R T Image VT R.
#include”Simplelmage.h”UISTEOMBL VAl

B XEIER Image *in = new Image();
(alloca}ion): Image ’:mt = new Image{in->sx,in->sy);
N omm EoRERER

HAALETE !

/* Only Copy */
for{i=0; J.<1n ey itt)
for(j= O j<in->sx; j++){
out— >J.mg[1] [4] = in-»img[i][3]:

= v B AR HE sy, Hsx.
@ v (EERG)TO)EFHRE:
| et 11 10 img[i]0]

= delete out;

feshTob 1 Sopemagen ||| XEUOMK:  aclete in;
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BB longQ KA N F 27 RB:Ex0TOHMA]

www.riken,jp/brict/Yoshizawa/Lectures/Ex07.zip

1. 1&487500—RFLTLESL.

2. BHETAHIAF —IZEx07 zipE BEAL TFZELN.

3. EX0O7TADNT 055 L%Emake TAL /A JLL TSN
4. #H>RIZT./testBMPIO lena.bmp lena_testbmpZ3E1T.
5. display Clena_testbmpZiEsE.

v ex07.cxxZ R L TBMPIO.hEBMPIOIong8byte. hES A
FERZEMFVILTAHELLD !
v Bk
- printf(“size of long is %d¥n” sizeof(long));FE&E>T
longD/\A MIERTLTAELLS.
- ¥I&IBack space IDEIZH D/ \WIRSVY 1B,

v BMPIO.h: BMPZ7 4 )LD A Hlongh¥4/3 1A D
08S. sizeof(long)==4).
v BMPIOlong8byte.h: BMPZ7 A JLMD A H F3(longh8

/\’fFU)OS sizeof(long)==8).
ERLTHT—EBRELTRS. JL—RT7—ILDHE(E
R=G=B=Gray CTAH A.

- H5—\Lybk, EBEFITIEFRIGELTLVELY: readBMPSize D R
YIEA true DIFE [filename THEELzBMPI 7 )LD A A A
algE.

- 0S2/Windows 12byte, 40byte, 108byte, 124bytelZ 5%t .

v’ bool readBMPSize(int *sx,int *sy, char *filename)

- filename TIEELTzBMPI7 A L DH A X% Ht(sy). #E(s)IZHR A
THEH. HELTULELBMPI7AILEBICSELTLSERY
{B A falselZ7 B (convert’E E TEHR T B (E0K).
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B :Ex0TOHAAZ Image/75 + BMPOREHL
v void readBMP(Image *R, Image *G, Image *B, char v testBMP.cxxZemacs TRILNTH TLF=EL .
*filename) " e

- filename THEELIzBMPI 71 L &Image 7 S RIZA J1.
- 3EE Image7 SR (ISimplelmage. n R URIHAD;EZ01 %S MR,
v’ void saveBMP(Image *img, char *filename)
- filename THREL=T7AIAY L—RT— LEIHEEBMPIA—
IINTRE.
v void saveBMP(Image *R, Image *G, Image *B, char]
*filename)
- filename TIRE LI 7ML ANS—EIEEBMPI+—< Vb TR
%=
v testBMPIO.cxx
- BMPE&ZFILVTBMPEIRELTE—TF5TAT S L.

- 5133. AABMP HHBMPhS—) HHBMPEI L—RT—)L)

eero0; (D

(D BMPIOYS5 A %new. B
(D readBMPSize() TEIEY 1 XEHER.
(D EEISRAERZLI=Y A X Tnew.
(@ readBMPO)TEI{&Z5RAAT.

1 (nybmp->readBHPSize (Bex, ey ,argv(11)){ (Q)
R age(sx,sy); ®

Bar i
mybp->readBiP (R,6,8,argvia)); (@)

7/ B
t

(5 AL

(© saveBMPOCEI{&ZRTE.
(D new L= Tz %delete.

For(i20;i<R->sy;i++)
For(j=0; J<R-sx; j++) {
e ®
3}

mybnp->saveBNP(R,G6,8,argvi2]);  (B)
3

5;7\‘|/—X’7'—}L[:£mj— dE,ETimybmp;

iR L)de
(G =NULL )de
Lde

AEAIFENTHYET. B

ete R;
et= G;
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FB07-1: ppmEbMPOTELR

v ex07.cxxZERELTUTOZ2NTAYSLEE>THE
L&D!
- bmp2ppm: bmpEI{&Z &t 3A A Tppm
I57055 L.
- ppm2bmp: ppmiEl{§ % &EAH3A A Tbmp
+57055 L.
- B2k :ppm® A A ldppmio hZ{E5(ex01_2.cxx X IR
HETIESH).
- hWS—EgTHRETDE.
v 1 A= A lEpgm2bmpé&bmp2pgmEE> THA TLIEELY
V' MakefileZfRELT 42D TOY S5 LA make TIU /N
AIVHEBHRIZLTHELELS.

BEfgELTE—T
BEfgELTE—T

B1EL AR E1ZEE O THEES>T—p(*A)q
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B S el A

v BMPO A AW RE - ATRTEAD
Lec12pdflc®Hh BT HFSH A DT DEERE 1ZBMP
FEOTROTH TS, FAHFDEE L T4
AMEBETHOYFEFTL, LAR—FIHLET.




