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|01,k| = |Cl,k|- |Cz,k| = |Cz,k|v |Cl,k - Cz,k| = |Cl,k - Cz,k|
|01,k|2 = (Cl,k)z' |Cz,k|2 = (Cz,k)z' |Cl,k - Cz,k|2 = (Cl,k - Cz,k)2

t, = [51,1r'-‘1,2""rc1,m] = [01,1. C1,2r"'rC1,m]

t; = ['-‘2,1' Cz,z""ﬁz,m] = [52,1r52,21'"rC2,m]
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“Undersampled Light Field Rendering by a Plane Sweep”

B A—4#Ra7OHELE
B BRE/ILDTUIL—FERER)EHANSES
B 2DO0E{EL, LOBMTHORIT
B, LEDOTUOTL—FROMBEOEREC ,, cpk=1,--,m)

BERENNIT—DEHE

e = [ grebie]  C2i = [rai G2go bzl

leviel = lroel + lguil + brel lezael = lrzil + |92l + 1Bl

levie = €aiel = |riie = T2uel + |91k = el + |bric — bl

|f—'1,k|2 = (‘ﬁ,k)z + (91,k)2 + (b1,k)2' |Cz,k|2= (‘fz,k)z + (gz,k)z + (b2,k,)2
s — Cz,k|2 = (rip— 'fz,k)2 +(gue — gz,k)z + (bx - bz,k)z

t = [51,1’ €12, C1im ] = [71,11 g1,101,0,1,2: 91,2 D120 Tm s Gimo bl,m]

t; = [02,1.82,2. “'vcz,m] = [T2,1'92,1vb2,1'7'2,2'92,2vb2,2"“;Tz,m;gz,m, bz,m]

TL—oRA—T
“Undersampled Light Field Rendering by a Plane Sweep”
B F—EXa7OHESE
B BEEBILOTUIL—FERER) EHNSES
B 2DO0E#L, LOBMTHORIT

The sum of absolute difference (SAD) « </ \wAL R
m
fsap(ty, tz) = Zk—1lcl'k - Cz,kl =ty —t,l

The sum of squared distance (SSD) « 1—HUyRERED2%
m 2
t,t;) = Ccix—¢ =t; — t,|?
fsoltt) =) lev—eail’ =1t~ ]

The normalized cross-correlation (NCC) « IE#{bZhi-AH&

YRe1C1k " Cok ti-t
fvee(tyty) = = = cosf

el
Jzkm:1|01,k|2\/27cn:1|cz,k|z e

TL—2RA4—TF
“Undersampled Light Field Rendering by a Plane Sweep”
B @—tEXa7ORE AR

B BRE/RILOTUIL—NERER)EANES
u 2O0EEL, LOBMTHORIT

The zero-mean normalized cross-correlation (ZNCC) « BE¥DERERE
_ 22":1(‘-'1,1( - 5_1) : (Cz,k - C_z)
fanee(ty, t2) =

\/27{":1|01,k -al’ \/Zﬁn:1|fz,k -gl

(t,—t) - (t, = )
[t; — tllt, —t,l

BHZENIL—RT—ILD5E

‘1 : Zm 2 z : .
1=C6 = — C1k € =Cp =— C2k
mlag=1 "’ mLag=1

ti=[cnc - al=0a.al  &=I[60c .6l =156 0]

Ix]
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TL—2RA—TF
“Undersampled Light Field Rendering by a Plane Sweep”
B E—#RI7OHEAE
B BREBRILOTUIL—FERER) ZAVSEE
u 2DO0EEL, LOBMTORIT

BRENHT—DIEE
¢ =[m.95b] = lz Cik =lzm [rik g1k bk
m =1 m k=1 ’ !
== LW e = b
mLayer Lk k=1g1‘k mLper 1k
— 1om 1om
wolRmE =_Z 3 =_Z (o
2 [Tz 92 2] mLaper 2k = k:1[r2'k 92,k 2,k]
[t D20 Do o]
== T2k = b
mLayer 2k k:lgz,k m Ly 2,k
t = [c, ¢, 1l = [, 91, b1, 71,97, b1, 71,91, b

6= .6 = %950, 7.92 b2, 72,92, b2

m
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“Undersampled Light Field Rendering by a Plane Sweep”

F—EZX07 O EEE

1 SREGILOTVIL—(ERER)EANSES

B nfAOERLI=1,,n)DMTHORIT

_INT, T esmEgo
Lrep = nzi=1ti

T IL—toTy

n

fmsap = Zi—lfSAD (tistrer)
n

fmssp = Zizlfssn(tir tref)
n

fmnce = Zi:lflw:c(tir tref)

n
fmznee = Z 1fZNCC(ti'tref)
i=

ATLATYFUY

B 2ODEZGHETO—rhORLBAZMRLTVSERER TS,
— NASRENTETCOALIE, ZARNEDRET, BROERIEND
FIA(TTRAEG) HELND.

B EE BMETIEFREZFLELETUIL—FERNT, BEOERE
BARLELT 58/ F—E B ODERESLEXGT5.

T ERTIE BEOME L, FUIL—HEREWHNTLS |

ATFLATYFY

—AOEEHHMNO(N)DEEA, BIZDT, ERADEEP,IZEEB
DEFRPLERGT5.

UTINICEBRRETIAE

EBAD 1 DODEZRZEEBNE THOERETVIL—EETS. 20
54, EEBOO(N2)ENERELENDE. ERADEEFREX G
FFB1=HICIZO(N4) DFHEBHANE.

BRTEMEDR
()

2TOERE
‘ X239
L
DEP,

ATLARYFUY

B —IOERHHNO(N)DERA, BIZOWT, ERADERP,ICERB
DERPEXIGATT5.

B TER-SRFEEHALTHRBITRRETIHE
ERAD 1 DDEREZEEBOIER—FHR EDERETVIL—R L
895 05, EEBOO(N)ENERELEAVE. ERADE
BEREX IS T 510IZIFO(N3) D HEHNBE.

x, Fx,=0 F: 5575

IER—STH

SRTEMMLEDR
foo  for  foz|[x»
KaYaU|fro fi1 fi2 [yb]=0
1

oo for fa2 \

e (N
xo = lye1) | OB

EfgBLDAP,AMIE| [E®AL ﬂ

FTEIER—SK DRAP, IER—L

Myxp +Myyp +1=0 EZx, || ERA

TR

A A—=T-ETHR—XCGH

15



A A=Y

BRABE

A A= ETFAR—XCGE TN 558

Wy | SREERETIL 2.5RTETIV | REHATHED
Rowl  |xud> | AR EEnISHon | DERRER
TTRER
SRER
MDD AN
DARTR 1K =% | Polyhedral Image-based
(T IxTyh) visual hull visual hull
HR & Rt TL—rRA4—7 | Ea—HR
Hh5—=)oy
RFLARYFUY | FART4—ILE
SART4—IL
RLogyLy,
WST57
TH—HL
TL—rFk
TIR FIZNIL | BIETTRER | R4k
(LDI) RTSYT4Y

ERDOTIRENATSEE

B BERILICHASHAIOMARRAETOT TR (BITE, ZE) EHD
FTAEGENRT 5.
B SHEEGICHT T TRER
B HEBAEZICHT ST IRER

B MEAREERET 3RTAFHERD.

ZA
1 ; %%73)‘7 ‘
° ) |

F 7 ZX/\JL(Depth Hull)

B F7Z/\)L(depth hull) [, SBERICFINSh =TI REERERL
B5ILT, MABRABOADDHEEINDE DT IL/vIL (visual hall) (S
AT, MADIREMKDELBEESH-ETILTHS.

® A. Bogomjakov, C. Gotsman, “Reduced Depth and
Visual Hulls of Complex 3D Scenes”, Computer
Graphics Forum, Vol.27(2), 2008.

EZa7ini

@ A. Bogomjakov, C. Gotsman, “Reduced Depth and Visual Hulls of Complex 3D Scenes”, 2008

BT SR E{%(Layered Depth Image)

B Z/3YI7(E BRIEDLAIZHLT, WASICTRELEVIARREEN R =
ERETHTHBE.

m E{LTIRE&(Layered Depth Image : LDDIE, BRIEDLA
ISRLT, 2 TOHREREEDR AEZRFTHT—IEE.

m J. Shade, S. Gortler, L. He, R. Szeliski, “Layered Depth
Images”, SIGGRAPH 1998.

B RELTOSXRRAGBRTHRE
B8 (RTSvT409)T5IL
TEHHARRBEGEERTES

%P N\j/72
ﬁﬁ?])‘? \\\\,///

J. Shade, S. Gortler, L. He, R. Szeliski, “Layered Depth Images”, 1998
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Bt T T XE{(Layered Depth Image)

B LDID&ERA*%
B REERTIE, BRETIVIZHLT, LA —20 TR0 K HET,
BRILDLAICHLTETOMRRELOR AN ETHETES.
B EHFTE, ERORENASICHT T TRAEG (BRIEDHATIZR
LEVVYAREETOTIR)E—DOLDIIZHAET 3.
— JY>FJ Y (resampling)
ICEBREDHRE

[}
S 4 X
@w»@/ i
EsRE !

LDIZAS

@ J. Shade, S. Gortler, L. He, R. Szeliski, “Layered Depth Images”, 1998

RAVCRTSYTaT
B SHEEZREBHEAEROB TERMEZ R GTT5.

® Forward mappinng (splatting)

SHREGOEHRPEZELELL, BHRPEZEARRERLEICRETD. BF
NIGEIZHD EHD)ERP ICEREPOREDET 5.

® Backward mapping

BHAREZROERQEREELL, BRQDMEICIRFEZINISRERD
(BHO)ERQZERDD. ERQOEMNLERQDEERDHD.

T L~ P’
N ~———

T
Tha! ' > Q
Q ~ ‘

SRE®R BBREARAE#R

/

A A= ETFAR—XCGRATN S

w3 |BRIBRETL 25RTETIN | RENISHEO
< — B B A ES
Ry Ry RE REHASHED
TIRE SR
SRER
MEDAA
MR WIKFEZE% | Polyhedral Image-based
(VILIyh) visual hull visual hull
Bk B Ry TL—rRA—T | Ea—HifE
Hh3—)o5
RATFULARYFUT | FART4—ILR
SAhT4—IL
FL ALY,
W52
Tr—HhIL
TL—UFi&
TIR FTTRN | BIETIRER | RAUb
(LDI) RTFVFALY

IR A AT ETFR—XCGHH

El—ﬁﬁaﬁ

m Ea—# (view interpolation) [&, BN BEGOEZDLE
LEFHEHTHILET, BERRAERORBEROENLEBEERET .

B RENASERBHASOERGMERRLGEEZERLT, SREKRE
BHRAREGOMOERNEDRGEFRERDS.

B BEROTYELYS (forward
mappinng, backward
mappinng) CRAFS5yF 5
(splatting) G &IckY, SRE
BOBEREZERFLTEARR
BEROERBERETS.

S. Seitz, C. Dyer, “View Morphing”, 1996

o2 v
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View Interpolation for Image
Synthesis

B S. E. Chen, L. Williams, “View Interpolation for Image
Synthesis”, SIGGRAPH 1993

B EEHASEORMIE, BV, RSBEBOERIEDTIR(T
TREG) N ET D,

B SBEGOZEROIRTAERSD, BBNICSREGREOBRO
T ELTS.

B SREGEOEROEMEZHEL, TOER(B)ZEHRAEGZLEIC
forward mapping Ti%&9 5.

B AE BE EEEGTIIEL, LY
|smER | | BmEsES | |smER | it N

e—— BELTHL, TaEICL

a DH) T T BEYER
[CEHEREGREER
TEHIEEFIRELT
BARTUVS.

View Interpolation for Image Synthesis

BHERRER

HHEL3DD
SREGR, HHEE

S. E. Chen, L. Williams, “View Interpolation for Image Synthesis”, 1993

@ S. E. Chen, L. Williams, “View Interpolation for Image Synthesis”, 1993

View Interpolation for Image Synthesis

SRERH OEFRORGMIT
B E—OTvS
B BREEZANOSRBEZRBAD forward mapping £H5Hh 7.
B SBEZRADZEHRNDIDATEYERIML (BREEBOXIGERAD
ERAYNL)EEERT S,
B LITICERTS.
AT T4HhNTO—DF TR IR L5
ATLART D disparity map
EF A EROBEHHIE °
B BERAENER]T — B
BA BORTIZHLTH
HRADE—ITVTHLE.
]

-

=
)

i

[ mgs |

D E{RA — S. E. Chen, L. Williams, “View Interpolation for Image Synthesis”, 1993

AA=DV BV R A AT ETAR—RCGH i

BRABE

View Interpolation for Image Synthesis
m 3DATEYRRIML

NASHEINT S
A IEIRRIML

Fig. 3 A source image viewed from a camera rotated to the right.

@ S. E. Chen, L. Williams, “View Interpolation for Image Synthesis”, 1993
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View Interpolation for Image Synthesis

B 3DFA7tEYMRIML O

B BRBEBRTO3DF TRV ERIAERIL, HRShizAIRL
AETSRESEREBBL CEARAERLICTYITTS.
— BEOBREIRELR(RREZICES4 X 4TIOETHEENK)
12&B3RTZEM L TOHEICKIEROBEENENIELTS.

3DATtYRARY
~L DR R

3DATEYRRY
~L DR R AR

EHEARER | © BRE&B | ©
@ S. E. Chen, L. Williams, “View Interpolation for Image Synthesis”, 1993

View Interpolation for Image Synthesis

. BHAREROARK

B TyTEShi-SREGEROERY
BABBTEGLOBEENMEOOICRE. BUISBERERIEHRER
REBEORLERMEICIYITESNTGE, Z/ 3y I7 THIREREHIE.
B SEEGBERIVYTINEVRERORE
BRABEBICEDEHDENYOA VL —2a0 00 RkE. AEOERD
BIZKVEMT D, T BROSREZILOIVITEDS.

g 5
1 ’ ii

1DODBRER | | 220SRER | | 2205HER | | BEOERD
[N 12k B (REHHEL) T | | BISKSHM
YN
S. E. Chen, L. Williams, “View Interpolation for Image Synthesis”, 1993

View Interpolation for Image Synthesis
LI -i1]4

B E—TIYyTINSTOVI)RNEERT S.
SREREDAEBOERDSSE, R7ELLIBBER EDHALIZIYTSNS
(BDATEYRRIRLASEL) EDETOVIICEED, —EIZTYTETS.
— AR KIZKBTOVIEHE

@ S. E. Chen, L. Williams, “View Interpolation for Image Synthesis”, 1993
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View Interpolation for Image Synthesis

m =R

BHOSRERHEOBRES 57
WiELT 5.

m /—F:

BB (R)EE, TIRER, hA5
DEBELME

 WHEAT—:
HASRIEAGEL/—FESE .
Jayyy Rk

SRER

BBRARER

S. E. Chen, L. Williams, “View Interpolation for Image Synthesis”, 1993
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Plenoptic Modeling: An Image-
Based Rendering System

H L. McMillan, G. Bishop, “Plenoptic Modeling: An Image-
Based Rendering System”, SIGGRAPH 1995

m E#HFE5RRT S plenoptic function DEREHIET.

BEHMOEENASHB CTHEREICES/V/SYSREREERTS.

B ARIER—FEAICKY, BEERENASMED/ N/ SYSREGRM
DEFZEOXGEFRERDS.

B N/SYSREGLEEZRONGERNS, SREGEROIRTAEIY
T LTEHERAEGEERTS.

B

Plenoptic Modeling: An Image-Based Rendering System
B Plenoptic function

B EHRADLETOL—ERRT IAOER

B EDEEp ERATRRT 5.

B

p=P (0) 0, 4, VX, Vy, Vz, t)

0,9 HRBAR

yl HDOEE

VX, Vy,Vz  IRREIE

t BRI
ShABINIE, e L
EHFEDLETOI—UH N
CGTHHETES ! 4

L. McMillan, G. Bishop, “Plenoptic Modeling: An Image-Based Rendering System”, 1995

Plenoptic Modeling: An Image-Based Rendering System

AEEEICES/V/STSREROER

B HASHEIEIC, ETAAASE/SY OKFEAREER) L, Ei/ U EEE
®ET5.

B NUVEBBTEOIDORGREHNELTER, hATDORE/TA—4L
BENVEBONVAEERBELEBEDOBEELTRD, WATRALEED
&L= (cylindrical projection) K& 5.

B OFEEICLYL/UEBRNS//STSREGEERT .

@ L. McMillan, G. Bishop, “Plenoptic Modeling: An Image-Based Rendering System”, 1995

Plenoptic Modeling: An Image-Based Rendering System

B RELHATHRBAOAREIE, BEUIS, /5SS REZR EOEROR
EBARDIRTE

B BREDZNASHEADN/FYSRER ETRBICRZ IR RAEHIHEL
TEZ, RELEBEEMAELIEITKY, DATHRADHERMIE (FFRZ0
HExIBIR) ERDB.

® ARTIER—S%MA (cylindrical epipolar geometry)(=&l, £
BENASEED//S5TSRER L OEERO R (image flow
field) ZdisparityE{# &L TRHS.

L. McMillan, G. Bishop, “Plenoptic Modeling: An Image-Based Rendering System”, 1995
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@ L. McMillan, G. Bishop, “Plenoptic Modeling: An Image-Based Rendering System”, 1995

Plenoptic Modeling: An Image-Based Rendering System

B EEIER—SHEE

SRETEMEDR
IER—SFEH

E{&ALD
KP,

E%BL®D
KPy

ED \ TeR—N ’

[rEzoY— | |[EgB |

B

Plenoptic Modeling: An Image-Based Rendering System
B AREIER-SH#ME

SREEMLOR

E®ALD
RP,

X

L. McMillan, G. Bishop, “Plenoptic Modeling: An Image-Based Rendering System”, 1995

Plenoptic Modeling: An Image-Based Rendering System

n BHEAERDER

u /5T BEEREIEROMIGER (disparityEl{§) i o, SRERE
FEN3RTHEforward mapping TR EL TEH BE REREER.

B BEINDIRTADEHRAEER LETOELZYDREKEE, I35

X7
Y OIEFRFT VTV X LTHRMICERT S REAASERENAS
DUBRERAD, TIR(BITE, ZIE) ITLDY—TAV T & HTEUK,

IEL<back-to-front (&AM SHIN) DIEF CIEET 5.

@

IR A AT ETFR—XCGHH

View Morphing
m S, Seitz, C. Dyer, “View Morphing”, SIGGRAPH 1996

B RALZERMENSRESNI2DOERICKHLT, EADENBRY
BTV RS,

Figure 4: View Morphing in Three Steps. (1) Original
and J, are prewarped to form parallel views 1, and 7,. (2) 1. is

images 7,
MorpHia View -
[ ‘produced by morphing (interpolating) the prewarped images. (3) £
15 form 7,

S. Seitz, C. Dyer, “View Morphing”, 1996
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View Morphing

Figure 6. View Morphing Procedure: A set of features (vellow lines) s selected in original images 7, and 7, . Using these features. the images
are automatically prewarped to produce 7, and 7, . The prewarped images are morphed to create a sequence of in-between images, the middle
of which. 7 5. is shown at top-center. 7 5 is interactively postwarped by selecting a quadrilateral region (marked red) and specifying its
desired configuration. (), ;. in £, ;. The postwarps for other in-be images are by i e i (bottom).

S. Seitz, C. Dyer, “View Morphing”, 1996

View Morphing
u SEERM

—

-

Figure 7: Facial View Morphs. Top: morph between two views of the same person. Bottom: morph between views of two different people.
In each case, view morphing captures the change in facial pose between original images Z, and 7, conveying a natural 3D rofation.

@ S. Seitz, C. Dyer, “View Morphing”, 1996

View Morphing
u SEERI

Figure 9: Mona Lisa View Morph. Morphed view (center) is halfiway between original image (left) and it's reflection (right)

High-quality Video View
Interpolation using a Layered
Representation

H C. Zitnick, S. Kang, M. Uyttendaele, S. Winder, R.
Szeliski, “"High-quality Video View Interpolation using
a Layered Representation”, SIGGRAPH 2004

B BHOETABRBERL—XIHBTHIET, BREREHRRBRE
EERT S

Figure 1: A video view interpolation example: (a.c) synchronized frames from two different input cameras and (b)  virtual interpolated view
(d) A depth-matted object from earlier in the sequence is inserted into the video.

C. Zitnick, S. Kang, M. Uyttendaele, S. Winder, R. Szeliski, “High-quality

@ S. Seitz, C. Dyer, “View Morphing”, 1996

BUR A A= ETFR—RCGHAT

@ . Video View Interpolation using a Layered Representation”, 2004
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M. Levoy, P. Hanrahan, “Light Field Rendering”, 1996
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ray space

GiridPOWNIT |.p.4)

2D Ray Space

Toage plane

S. Gortler, R. A 5", '~
" Grzeszczuk, R. z Ray (s, u)
Figure 3: Relationship between Lumigraph and a pixel in an arbit- ;M
rary image Fizure : Discectizaion of he Lunigraph féehl Isllil, M. Cohﬁn,
e Lumigraph”, L - ]
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Figure 10: The capture stage

Figure 11: The user interface for the image capture stage displays
the current and previous camera positions on a viewing sphere. The

goal of the user is to “‘paint” the sphere.
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