W £ 8% =
i £ 175 AL B 5 B O B

~FZ R LBIRDRTIENA -
Bt 248 BB - R

Shin Yoshizawa: shin@riken.jp

i)

SHORENE

www.riken,jp/brict/Yoshizawa/Lectures/index.html
www.riken jp/brict/Yoshizawa/Lectures/Lec03.pdf

SHEIDLEMENGELZLET ..
SEZ. [ToO0%)LEENIE] CG-ARTSIHE 20154.

@ BRIt

ERIGE £ =2 £

ﬂ(EEl 1 m shin@riken.jp, FEH EhED ® @'“'f
BEQDERLEREE s mrrxy daturn N 5

EE—— ® BEMLAONE. . EE LR
R Eitwmzmm  |[EOOLE— I OREALEO TEENTLS R—(",
Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp
BRI HRBEOSE —ROBRIES 2T LB

1940,50~ WM AT B o BB T 5T L~ — o e

CG (Computer Graphics). Ef§40L3, CAD (Computer Aided Design) ZD 4.
1960~ AT R DBHLA . IR ZIEA—

KX -FEE. IVE1—FE 3L Hfli, OCRED/R4—U REBRMDHE.
1970~ ERKBNERAEL—

%" x ]
ERALHR: EFER. CADOER, FEEXFRH. .. BRHEO

1980~ AN OPCED N AR~ Ak

THAIF. CODRE. BRIETh 917 0/ —SHE- R,
1990~ — R~ DN AT/ DE K—

e L BESF AT —T A A NEEDRE. CPUDRE. MHEELOME.
D000~ TSI HAS D (— I D )RIEIE B —

RS, L—F — G B RBEAORE. AR 22l —s 2 AR,
P010~T—3) ) DE R —z2—t7ty SERE. FERE. ..

[Jm g LR -b( 7 — 54032 -»(mm;ommag )

v A/DEML: 7H0s - FOALER.

- X1 } I 1 —ATEEE ﬂuhﬂﬂﬂﬂﬂmm
- EFE [ HmS-o0RIELRE

v D/AZHE  FoaL- 70T TR

vV E{EANEE: FUHACCDE). CT. MRL R¥vF—. Gl
. 2R, KEwoY—%F
V BEBEHAEE: 7RI TUE— TOSHE—%.

v 122 1k(sampling): ?Fﬂﬁ/ﬁ%l’ﬂﬁﬂ‘]llﬁﬁbf:ﬁ%’é
%WE‘]@*?ZK (BER)DESICEMRT HIRME
?‘fb(Quantlzatlon) EEE RE/ 57— %E’Eﬁi

Shin Yoshizawa: shin@riken jp Shin Yoshizawa: shin@riken jp
EE: kBT AR HE2
LNy arta-% L o g
[J\ﬁ ;*fﬂg EE] -b( B> — 5058 -»(mm; D/Aat;& ) ../P\/N.. i

V) EH L
BIZT 124 T SvATVAl @»4:?
et == 1 001231557 : E %
o N Hi
—— | | ™It
<l

- .-Eﬂ.mm

v ZERRIRE: j [V i |1 s
ZRALRROEE. | g .
v BEEARRE - BE
E%1tFﬁﬁ[‘Fﬁo)*ﬂ"‘ ’

HEN EN [ 1]

1648 (4bitE{g)

(EFELANIL)

256D 3 fB(24bitEl )




Shin Yoshizawa: shin@riken.jp

B2 APEER

®

v H. Nyquisth¥19284E1ZFBIL . 19494 (ZC.
ShannonM EEBH—Shannon’ s Sampling Theorem.
- HEWLHRBIEEE - (ER-BRESEORETOLLINE )

- fEIZESE-RESICEFEN

BRARRMAAE fETHE, | )\

2f FYUBBUL BRI TIEARIEL
TEBIETERE/ITARE. e
- E%@%ﬁ%;&ﬁ@ﬂg ’a f’\ /I\ f
SHAFRNERBE< LT B

! ‘
01 z34687

7‘\@5&?& ;\7/ T‘:) ‘\; v ‘ ; 5 18 17 1
- EfROKKXEHO21E .
SHAXRCEABS>HUTIVT N
. '\ //\\///\
- hESLEWEIAITIUYT i bl B

AEET. BENELS.

Shin Yoshizawa: shin@riken.jp
TAUT %7 (Aliasing)
v BRI EIREE N 2f LT THo-GE. RIES
[ZIZEVMBDERE f, — f MITAUTRIEBEL
T . ExESICERND.
LK =
ey

09999,
R

IO, |
D
PRG0N0

2AFYELVELR B CIEARIE
LB ZEMTA) 7Y
VUETFLNHTNS.

ALY BN E RS
3 TEAMELI-ER.
) ELIEEN B,

YRS (Fol

Shin Yoshizawa: shin@riken.jp

{REER R

v —RROEZROEE. EDKIITLT
FTAFANERBERDDHMN?

- EBOI-UIEHIZE-T, —BOEERD
BEBEAERDDZENTES.

- ERFEREHRARILVIZHE.

- (BRHOBETOLOYED)

v BROBEBEDTST=HE:
vy e

B

v EfRREOREBRIERBFELT IV
YR L(AVE1—S0E)
- BRI BB
- BMAMEY L

3

CCOARTS IR

o h%ké :ERR77O(Histogram)
v BEHEDEERERN SL)EIFEFILDOMEHEE
B DI/ HF— B TERH DN ER

®

o M

o

EFEERF v > FIV) 255

BOEmE o

BEEEGF v xN) 255

B
o

BOmE o

o

ILESTACEEPE D) 255]

Shin Yoshizawa: shin@riken.jp

®

BEBRTLINF-HRDEHEICIVERNS
LHERGS. g
- FLHERTHLEACEGROFENIEERBO

ERI750(Histogram)2
v BERETIXERN SLEEFD AL
Mt EZL<AWS. I | Ab
- AOES. BREG. E AEE. XFES s |

’)
-

SHTELT—ETHIEE) LIS ~= RN
- BROVAXISEELEVEMBELTH  m—

RS, SR OEEAOFTHREIZK i

FLAEL. et

= = EFELAL
" & MELDEZD
i [+ EXNT S L
& &

| ———

Shin Yoshizawa: shin@riken.jp

®

ERANEE
BRANKE arEa-% EgiHEE
()\77 | B mme -b[ B 7 - SR | SR | DATHR | )

©CGARTSHE

v BEEGR SEROEXLEEERT.

v IEHEG RERDMEIXERMERT.
- CAD:CGTOREL—H—RAFrvF— HEBA~HFFHA.
- EFT—LAOZRHE%/\—F :Kinect, PS Move.




Shin Yoshizawa: shin@riken.jp
IEBRANEE: CCD

v CCD (Charge Coupled Device)tzH—: T HhA/
ETADASIZECALNON TS ERERF.

Shin Yoshizawa: shin@riken.jp
HEERANSE: D2

vV ITERAZ O/ ?
- AEDEHOEHEHZDERBEENBKRZS.

CCD (%)
Jr— P~ FUSLF—5 FEYL WRMF-% SEHERGBF — &
OBEF -5 e
CCD (&)
UL KR II]
J/
oo TSR CCD () -
= € 8
Y/ com
=8 | ==l cconmsna
[b] CODEAR [c| 2EXHOETORFERIUER_[d| CCODAI =

Shin Yoshizawa: shin@riken.jp
BELFETIL

vV EVR—ILAASETIL.
v BREEETIL.

- %R

HEED 1 EA
AT SRE
RAS #EE
T I rd

iR+

©CGARTSHE

Shin Yoshizawa: shin@riken i
| .
SEEBHR(Ray Tracing)

v CGT®DRenderingld
REAAFETILO -
KB ZIAL—
av.

Rendering

Rasterid{®

Shin Yoshizawa: shin@riken.jp .
L>ZO%E

VEBRALUR g s
/rﬂﬁaz"%o)ﬁ.‘ —
\

v RYSAEHE
"

=
fA=Z v ) —
AEYAL XD | —

—p Eif— 5

il !
L

\* L2X @7 L% CCDRBET nBEE

RAER/ coD AT ©CGARTSBE

Shin Yoshizawa: shin@riken.jp
#3688
v EERE)EAG. T -

- v —_—

[b] RVWEAERDL > X T

_ =L X ZEL X

[a] SV EERBERED L >

-
28mm 35mm 50mm 100mm 200mm




Shin Yoshizawa: shin@riken.jp

EdhRZE DL IZEsLUHE)

vV LY XDEH @
(Lenz Dostortion).

EEEERE - 1l

HHHH
, o

H FH H

<] EacxaM [UEL e )

[b) KEOTRME

©CGARTSHR

Shin Yoshizawa: shin@riken.jp

FERIRE (DL 1Zs<UrHE)2
v B8R 2 (Chromatic Aberration). -

Fim

Shin Yoshizawa: shin@riken.jp
BB R (Depth of Field)
v EVRBNIRIDESTLY
A

SWEADIEREEEHE. 4 e
v EREREERYICTIKRE. el B )

M\ LI

&\

©uikipedia

[a] #%) F2.8(IBERREH X OCCARTSI [b] #+) F22(RERRE IR

Shin Yoshizawa: shin@riken.jp
E—3,3>»27—Motion Blur)

v Dy —RE—F
(L X 0B RS
=R LD IZIKTE.

[a] ¥+ v 2HE11,000D5E [b] > ¥ v ZEEI/E0DBE

[c] ¥+ v SEEBDSE

Shin Yoshizawa: shn@rkenip #=4> (Gall’l)
v BFEIRICKDESDIENRE(dB: B, ISO:FRHK).

JAREZDBRE
IFREDOT LA
YT TRYET.

©CoARTS IR

Shin Yoshizawa: shin@riken Jp %EQE‘ \

vV RTDAMNZUR R RTGE
BEDKIRT. BBZIEHE
[CHIHRIZT HE.

B0 a0 40 S0 600 7000 S
t *‘ } t t (TN

BT TR AT TR

FATENHASD
eRRnt

3,000

5500

7,500




v 3/1_7—_“,{:/7“ BTN L e
- Flat(I5vh): —E—f. F,\ i ‘E;.Zi‘.
- Gouraud¥—O—): T — / ‘Ig" 2s3
mi—e-mEEmE ) 12@
mEOMHE. E i e
- Phong(ZA—>) iR e /INEE/NUSY /2N

- NI ILERW =R

.... it

ccoARTS:
Rk AR R RETE ‘ ‘ ’ ‘
e EEN manm mew

o 000
Im:.tm\\\ Z ‘.‘_/” // H/

dScosd
Bux  WEEwaEs T [b] 7+ > DiFERHETN (ERISSEEAR £ XL, TB
Bewn me  memw ms  mamn BINT X — apfaEl)

'Shin Yoshizawa: shin@riken.jp
fE2%(shading)/BRBA(I1lumination) ETIL

Shin Yoshizawa: shin@riken.jp @

Amx | \ ¥
0s, i o e e i
" NP | o _ =S S A
g K [/

Iy mhe

[al Oy ZUoKAN A o TNy bl o T KAT A L

v BECZETEH |
B DR
BRFETE.

v BllE&£TCG!

Shin Yoshizawa: shin@riken.jp
<1 BBBR(Global Illumination)EFIL

Shin Yoshizawa: shin@riken.jp

SEREERERIS Tl ...

Shin Yoshizawa: shin@riken.jp
RTLAES S - TEHT—H1

V —DDHATDOBILESHA S MSELN.
V ZTLAED Y RADELLEHDEENSEE
BEER or 3«XETﬁ$E’éT§i?'§'%>ﬁi£.

. "
)-, ______________ o oCaARTSIR . ’
EERL . :

Shin Yoshizawa: shin@riken.jp
RTFLAL TSy TEKT—RA2

vV ISR DERZRICEL GEILAEREILTS.

V ROT-WEHOHELYKA L
—Overdetermined(Gif [ Underdetermined)— &/
ZEBAFEE DR OLUDBE) — R FE1THI(RE
LT THR T 5.

Ax=b<x=A"b

£ (X, Y, Z)

ay @, ay b

Vi

y’. A (u v)

)
N o~
N——

N

a, @, a,; b,

x=AT(AAT)'b or (AA )IATb b




Shin Yoshizawa: shin@riken.jp
ZFLAEY sz TERT—RA3

vV EIZATLAES VL T3RTMEBEEET
TBIZIE, ZDODERIZEWNT, T dE%ER
HEIBLELRHS.

V ATFLATYFUS —DDEBEREELLT. *
DEBFDOEREZIZHL, RCZERE D SIZx
THEI—ADEBRDEREZEZRDS.

EHASER SfmeI BHASER

Shin Yoshizawa: shin@riken.jp
2FLAET > - TEKT— 14

v : "‘; 53
LB BRE-BNASTE :
oens TEF-38 & e JRIRIERE C— 3 IAAT+ 1RO
. & BRoEUAER Hikbnd.
Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp "
L—H—2%~t— HEHART~1—

vV L—HYE—LAIZEDHUERARX: RUVMROL—
—HTRAF oL, ZOREAECCOAASTR
. =ZAREOREBETHEAREDERHEZE. @
AT —OLEELTO EEJJu%Abﬁ%‘I

F-EEADUAKYEDY

!-9

4
VIVIDO |, 4=+

v ’fﬁLﬂS 3BA 5 =R (Structured Light): |
%W(-ﬁ'ﬁl\’i—/’é&} Z(fringe projection)

L. EThEHASTRIE
- PR LOBIMEAAREOEMIHESAN e
£ ZAME0RETRITENHETES. H} A
- —ADBIE. ROEEDOL—F —X 54T
IHE .

.................

Pixel intensity at x;

black

Time

Shin Yoshizawa: shin@riken.jp
WERR St —2

v FEi&E 1L FBBA A K (Structured Light):
- BHEMFREEBICERETELT BB/ 2— %R
- ERLOET. ZOBBEENSHBEDOTH(CINERDS.
- BCHIHESILDEEE D S EBEFE LR, SUEED IR

RIZ1EB.
- EEO—RIERICHAR T BOEERCT 2K BEE L
(Té_tﬁ“c%é

HTNE

shaped
object

......

100 1017777 M

OSSR

'Shin Yoshizawa: shin@riken.jp
BEEICS SERERORRT!

%82 wge XE

[a] AhEK




'Shin Yoshizawa: shin@riken jp
Eﬁh‘%@%‘éiﬁt’é@ﬁﬁ@ﬂﬁﬁ”

FAIFFL KD

HOERFEDLE DT
[(EE IR T ERDHEE

KATJb\b)'cﬁ ?ﬁd)?’éi&

ECOARTSHi%

Shin Yoshizawa: shin@riken.jp

vV AIREDRDYICEFZFA: AFBEMETE
Eéhtd)fﬂé&b\ﬁ‘f‘ﬂmﬁ%’éﬁﬁg_l AE.

TEM (Transmission Electron Microscope): &8 %! & ¥ A1 ER.
- SEM (Scanning Electron Microscope): iﬁi%?ﬁﬁﬁﬁﬁ%
- RREAEORREI—TUHNRE @
—HEETVDYIE RN g
- WEIEEISELNE R NLL.
- OEREEN KL
& DRRRIMBEEGRAREL-EFHEOLAIL) &
EIFELY, ROBRIKFTE-FEFD 5 &
ﬁfa\ﬂﬁz‘:ﬁmﬂﬁnoonm>otUtat%>75\|_ b S
KLMO.1nm).

Shin Yoshizawa: shin@riken.jp
CT (Computer Tomography)

v MIRORNEBEREE R T DT
- ERX#RCT(3D, 4D), TERAXMRCT: FEFRALMREIFH
ElE—XERIEHREEBL—HRINNDBZEL =K. K3l
DXIFRHBEE T
XRRERD2RTSH

[a] Xi0 3 L ighias

©CGARTSHi%

Shin Yoshizawa: shin@riken.jp
CT (Computer Tomography)2

v BOBHRE: ThENOHETE DREXSA RIS NI AER
oD~ TEROBI RIS TIOERBA

RER BET—8 T(NSROBE BRRS

©

5 7—'AI§M(|&7’:)‘

6 pro ccuon:
i eI
i fujifim.co.jp o

w

Shin Yoshizawa: shin@riken.jp
CT (Computer Tomography)3

v' PET(Positron Emission Tomography): [&EFi&H %M.

v' SPECT(Single Photon Emission Computed Tomography):{& R (2%
B LEMEERGLAN S SN S TRERE.

v X#RCTAOMRIGHRBE DR EZERZR. PETRSPECTIIEXZRE:
ERBEERZICEHE. FIChEERRORBILANILEBRRE EEL
IEEARBICHS T AERABL AL ERBHICKYESRIZFH A

Shin Yoshizawa: shin@riken.jp
3/R7THERE Volume Rendering
v MERNEDBEEZRRIE>TERS

EE ]




Shin Yoshizawa: shin@riken.jp

CT (Computer Tomography)4

Shin Yoshizawa: shin@riken.jp

MRI (Magnetic Resonance Imaging)

Vv BHESHER (RFZLIEEORRBOEHRENE
EERATIRE R AL TERRNEZERIL.

v BREEICLEBILIBREER DHUSE MM T, RF
(BEKEF) ORHECEKRROELZRAL

T IEBETERZIL. b
v CTTHHA(EIEMRI-CT). e £

Shin Yoshizawa: shin@riken.jp

HERAL—F—FAmER

k=l

%L\’C EVENE

v E"—"‘O) >1-&R4 \T_(fﬁ‘ﬂﬂ%)(ﬁi{%j-
HESF[YLOXHOSLDHRIZEV NS
')T—{_LEL,WHJ\b@)‘cé"?ﬁﬂ‘??’é{i%ﬂ(ﬁ'
/7°)LEJ:&1§H:'.%§J:'CE)575\::')—*#:—Eﬁ)—’ﬁﬂﬂ SHEA
llokiy s e enmsteccs

SR

ccosnrsus HERNPER

Shin Yoshizawa: shin@riken.jp
HLRE @
5

v BHAREF MBI —Y LR ETORELE
BEL(ZDRBRFEAT DHATHE.
- EETEMRAE TR SVEEERE@RROS—S Y
NSRS B TE— Y NERE.
- EBEMELLEERTHEELELN
- REAL—Y—BEMBEERIRABEMETLHS.

- BAYEICREAOMERREHLRENHS.

Shin Yoshizawa: shin@riken.jp

HABTONAM: MR RS

HEQL—YF—EMREEABERMOREICLY, #Mia
REDOBEERRIE - SR SRR EREL TSR

%E%MDW{?

B—*f?F“FIJZDifﬁ

3D371‘§/V0Iume X
20MB~200MB  cwxx

-

4D[E{R 200MB~2GB

Shin Yoshizawa: s&:in@rlke'njp
HARFOCRA: MRNERTZ
v MRER/INERE: E’JJ . HERE. RBI(EIERRID), ete.

* Nucleus “ 5
@ Mitochondria % Microtubule
oy

Golgi Complex Nuclear Membrane/Pore Actin

v [EEE: BER. B

. I Dextran + Tublin

Early Endosome Late Endosome Lipid Droplet Endosome + Cytokinesis




Shin Yoshizawa: shin@riken.jp

TIMENASICEDBRER

AL R\ s o e

I

( A E
ANIFEEG: ARINLRE

[a) 3R ELA & £ LANDSAT? [b] KE7 b > #0118
B(L)

=14

Shin Yoshizawa: shin@riken.jp
B @
'’

v A[fRIE RE380nm~T780nmD B K:
- MR, FOMR
- AERDIRILF—LHEZEORELAHFZREDIDYNBCRZS.

vV ZRRBERE)DREE

SEBDEBRARINLOIEDE.
v Mi%iEf RGBERE TR,
vV BERE CMYZEE TRE.

ni-vl X RAR TRE FAX Lt 4 HEERE

09 107 y:—v//wﬁu 10F 107 108 10 10% 107 A )
_ ECGARTSH®

L
700 #&(nm]

L n L
400 500 600

Em YoshiZaWifh%'k:eE O=[Ett@4h. BBFE, )

v E18(Hue): B DA DIE: X DRRDHEA.
EEE

E N E— @ ‘

([ ]]
v’ %2 (Saturation/Chroma) : #f oM.

v BH FE_(brightness/value/intensity) :BH 5 —Ck
[ | [ [ [

uipedia

Shin Yoshizawa: shin@riken jp
EBT
v DEMEAESICH . BEERHICRT KR

- CIEEXRf%: ERIEBHAZESRGB, XYZ xyY, Luv, Lab.
- IR
- Z0Ofth:F AT JLEFRNCS, DIN--

1.0

©CGARTSHER

30 400 450 500 550 600 650 700 750)
@ Rlnm)

780
X=K, j o YL

780

Y= K”,J;m F(A)L(A)dA

780
Z=K, j o ZADLAA

x=X/(X+Y+Z)
y=Y/(X+Y+2Z)
x+y+z=1 ;=z/xX+Y+2)

[ eREE (blxyEREE

Shin Yoshizawa: shin@riken.jp

v’ CIE-L*a*b% i
(Lab): @,%% 5 (L"=100)
FERT. A

R (L"=0)

10RP SR 10R

ﬁwzﬁ&
(48, BHEE.

FE).

108G sgg  10G

Shin Yoshizawa: shin@riken.jp

v RGB. sRGB. AdobeRGB, RGBA, CMY, CMYK_
CMK, HSV., HLS/HSL/HSI---

H(&48). S(EE).
V(BAE)~LJEE, luminance)~I(BBE, illuminance)

=" TP
B A
OO
O
..
Gl
iy G
%l'l #

ol 7o emE cocaRTStig __[b] 7> A EgE



Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp
B2 ALk
v H(&48). S(EED). { EfR0REF RO MOLSISBIT HIER.
V(BAE) L ¥
~L(ﬁ§f§, luminance) -
(BB, illuminance)
AVFSXFDEL
6AHETIL d
‘ ’ FHEDEL
. : & aVFSRACRALTHE
¥ "'I""”“ F|EAV S AMNIRES
imesa e el . EREOHATE
WEAMET L [ A#ETIL I EREOR/NME

Shin Yoshizawa: shin@riken.jp
BE :—>>11—"2(Tone Reproduction Curve)

v XERARN. yERH DO BEREL R Ok
71I~’énﬂ3& EEIJWE’C*/F&@}E%;HWT

g
1&
0 EX(E 255
. _ a] A b) Hh R
RRE—ALPY—5—1ES ! BRI ANBEEt ot -

Shin Yoshizawa: shin@riken.jp
Is—21—"2(Tone Reproduction Curve)2

v BAERE.

Shin Yoshizawa: shin@riken.jp
Is—21—"2(Tone Reproduction Curve)3

v aAVkSARDAELE.

[a] AREE [b) HAER

©CoARTS IR

Shin Yoshizawa: shin@riken.jp
I—311—"2(Tone Reproduction Curve)4

v AVRSAFDIET.

[a] A&k [b] HHE&

©CARTS IR

10



Shin Yoshizawa: shin@riken.jp .
Is—211—"2(Tone Reproduction Curve)®

¥ y

v BT

IF1E 2t

|[*/;E4;

Shin Yoshizawa: shin@riken.jp
Is—21—"2(Tone Reproduction Curve)é

0
[a] ADER

Shin Yoshizawa: shin@riken.jp
I—211—"2(Tone Reproduction Curve)T

V b—=h—J%BBERTAEEAELDHS:
5]: EXAND S LD FBE (Histogram Equalization)

-y L

. < P
| L ‘/\/\L ,,f

R ]
HAEROER 72

ADBRDER T4

Shin Yoshizawa: shin@riken.jp
Is—311—"2(Tone Reproduction Curve)8

v I:ZI~7 7A0)3F1E|1I:.(H|stogram Equallzatlon)

b AT

MHH

)
0 [ES( 255 0 255

[b] H A ER

[a] ADEif& ccoARTSER

Shin Yoshizawa: shin@riken.jp
I—311—"2(Tone Reproduction Curve)@

v IRRRER.

0
(2] AHE& [b] HAiEHR

CCCARTSHR

Shin Yoshizawa: shin@riken.jp

Is—3+11—"2(Tone Reproduction Curve)@
r

v I‘I'Q’Z’SUJ‘I:' Vﬂ/(Posterlzatlon)

11



Shin Yoshizawa: shin@riken.jp
Is—21—"2(Tone Reproduction Curve) 10

v J31)E— 3> (Solarization):
- BERIC. BXAEHIEEBRZICLTERMICEZMIMEERT.

= ©CGARTSHi%

Shin Yoshizawa: shin@riken.jp ]
Is—21—"2(Tone Reproduction Curve) 11

[a] ADER

v RGBREILk—
vh—JT
L=

©CeARTS R

Shin Yoshizawa: shin@riken.jp
IF—3+11—"2(Tone Reproduction Curve) 12
v AT —(EE): "R

AnEmm

5

— Aommoms
4
I e

Shin Yoshizawa: shin@riken.jp
= P&:AE % (HDRI: High Dynamic Range Image)
v ABIDBIZIZBAZNECAERELNECALREFKEIZR
AZTWBDIZ, TOHAATIENASAFERDO v E—
ERANYTLAOF LN

o1 o1 1 10 100 1,000 10000 100,000

[ o
i Al %%
£3 2 E |0 R1E
! 2RI RIEIEE
¢ L
s : i
s CCD
5 g =y M [ERZHERT A ENTELIR/IMNEE LR RNIBEE DL
[a] AhER cosarTstis [b] B (H 5 —EiE) ' et i Un. okl
Shin Yoshizawa: shin@riker;jp N % Shin Yoshizawa: shin@riken.jp o %
=337 (Tone Mapping) R =22V T—k
HDRE&®ZERVETZRILT—

» %

http://ww.flickr.com/groups/hdr/

12



Shin Yoshizawa: shin@riken.jp

B A HEE

2lZls s =51 @{%Hﬂﬁ;ﬁ'%

(JUJ 'ﬁﬁ}'@ 'mm »(Eiﬁr 5B | WA D/Azm H

SCeARTSHI%

vV TARATL—E=4
- RGB 3Ef
- MEEe
v T1A
- CMY 3FHE
HERE

Shin Yoshizawa: shin@riken.jp
CRTT4RZ2LA

v 77"7/ (CRT: Cathode Ray Tube):
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Half-Toning, Dithering.
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(halftoning): /83— T
=9

Shin Yoshizawa: shin@riken.jp

mn
FEH <
B A HEE axpa-s ]
(m A -»( Ei7— 22 | WBLE | DATR | )

©CGARTSHiE

v ZRIECEE) - EF1b. EANT SL, &N ETE
TIL LOX-HASDE M., IBRtE R, XTLAE
D3 TERS—HM. CT, lBWE. ¥, . £0D
=E%.®RBR-BZEME. IR b—=2h—
T TARTA ., T4 N

RODLUR—FEEHITNMELDTREE L THR— (M,

'Shin Yoshizawa: shin@riken.jp
HBI- | gimph{Eleh— 11— 75 E

www.riken,jp/brict/Yoshizawa/Lectures/index.html
www.riken jp/brict/Yoshizawa/Lectures/Lec03.pdf

1. R Tl gimplEITHRAA T A—F—.
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www.riken,jp/brict/Yoshizawa/Lectures/Ex01.zip

1. Do—ER(ppm)ZEHAHIAATRGBE
DEANTSLERATHTATSLE
R &

2. argv, atoix{-oT. HAERANIT S LA
T7AIVREELDHEIREHEDE.

3. FILE *fp = fopen(tH A771ILE,"W”);
forintf(fp,“%d %d¥n” E > MDID 58 E);

4. FilExmgrace or gnuplot.
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;& ?E' E & % é$ HueG(x) = { 255 64<x<192 ;i%iggg%%fg f’]
3. I:‘JI*:)\jJRGBﬁHueODRGBEI}ﬁFHOD —(85/21)x +(7225/7) 192< x <255 4 2%,
% o = EnEEw EnEEw
E?]gfé_?};ﬁ?'a_é i / ) '\ HueB(x) = 7(255/253”510 6321328 - / ) / '\
;Ea)b 77&I§-|*%l“@'§ /.- 4 / ‘\ 0 128 <x <255 / . / ‘\
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