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Reducing Texture Flicker by Viewpoint

Changes in Novel Viewpoint Video Generation*

Nozomi Terasaki

Abstract

Novel view synthesis (NVS) is a technique for synthesizing an image from an
arbitrary viewpoint given by a user using multiple images taken from different
viewpoints in a scene. NVS is a key technique to visually virtualize the real world
and is expected to be used for VR applications that enable users to feel as if they
are at remote sites. One of conventional NVS methods is View Dependent Texture
Mapping (VDTM). In this method, given 3D geometry of a scene and camera
poses restored from input images, textures mapped to 3D geometry are adaptively
selected using the spatial relationship of 3D scene geometry and cameras. This
method reproduces the visual details on the 3D geometry even if the reconstructed
geometry is not sufficiently accurate. However, since the conventional VDTM
aims to generate a novel view in high quality from a single viewpoint, flicker often
occurs when generating videos from moving viewpoints because of the difference
in the illumination condition of the input images and errors in the 3D geometry
reconstruction.

In this study, to improve the quality of videos from arbitrary viewpoints, we
propose a new method that considers the consistency in texture between consec-
utive frames. In the proposed method, to determine a pixel, which is used as a
texture for each pixel in a novel view, from input images we design a new en-

ergy function based on the difference in colors between the current and previous

*Master’s Thesis, Graduate School of Information Science, Nara Institute of Science and
Technology, NAIST-IS-MT1551064, March 16, 2017.

il



frames, in addition to the criteria used in the conventional methods. By mini-
mizing the energy function with the graph cut algorithm, the proposed method
selects such an input image for each pixel that is not likely to cause the significant
discontinuities between consecutive frames. The proposed method also suppresses
the spatial and temporal discontinuities by adjusting the color of a pixel using
its temporally as well as spatially adjacent pixels. In our experiment, in order to
verify the improvement of video quality, we compare videos with moving view-
points generated by the proposed and conventional methods using input images

of small objects and outdoor environments.

Keywords:

novel view synthesis, view-dependent texture mapping, consistency in textures

between frames, temporal brightness adjustment, graph cut
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H AR IR AR ORERFE L UT, Model-based Rendering (MBR) [1,3,13—
19], 3RILIAR 2 B U 2\ Image-based Rendering (IBR) [4-6,20-24], =iXJt
JER %M U2 IBR [7-10,25,26,28) HEEIN TS, MBR T, ¥—rD3
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BRTES5. UL, RHEHIZE TS Bl REGERZ ERT 2720121,
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7L EOMBRRENBOMEEZ HNE LTE Y, EEBEHLES B4 )iz
BT T L —LDOEBEPHNIERLIND. 2D, AJTHEGRIERO I
HASAEDZEFER 3IRTTIVIRE WA T IRT A—=RDIREIZ LT, 7LV —ABTYY
Yy I Nd ANEENY D) BH BB, Yk EDR—EfrDT 2 AF ¥ A HE
B2 L, U ZBEEN S 5D MENEL B.
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T5. 7z, HERFIRLFARRIZ, BRDANEGENODT I AF v OEFRIZE T
BN HEREL2Z 7LV —ATTO L 612, KENDBERZ2ITS> 2k
T, ZERIRY - A28 O A 2 061 5. SEERTIE, /MR BRI D
V=V ENGE U THABE S BN EIEGE ER TS I LT, BiUA
T AF ¥ BIRGEMORF & R M OB OR R 2 REET 5.
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B % P £ 2 CARMIZEDAE S IFIZOWTiHRARS, 3&E T, 7L —AMDT >
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AETI, HHARBEGRERDORFELE, Y—rD 3R REMHAT D
Model-based Rendering (MBR) [1,3,13-19], 3iXJeIR%Z 8H U 4\ ITmage-based
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2.1 Model-based Rendering

Model-based Rendering (MBR) &1, {HRDFT 7 AF v EDIRILET N %
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ZET, REHEANSDRA BT DHEMTH D, I OFHETIdE B AT
DFEN 3IRITCIRETTDOREEIZRE SMKAFT S 720, 3R IRE Tt HET
EREE AT DR T DT NS. AR T, V=L v Y77 A V& [1,13,14]
75 E% D REEIN 22 T, RO AN SE T E T D ZENRFIEII DV TR
T5.

REENY 22 F3£1T1E, Time of Flight(ToF) 3% [13], JtUIWrik [14) R L2 H 5.
ToF IETlX, SR SEE XN/ L — DR TRH LU TR D £ TORE» S
HEx B L, TOEMCEDOTHRO IMTMEEZREHTD (K1), £z, X
Ik TlE, L= ENRICEE L CTZOREEZ A A -V VI THEEIL,
ROALE, WK LIZET 2DV —FORKE, A —I2 T OME»S =M
BOFMIZHESNT L —DNEH U280 3othiEEEH T2 (M2). Zhb
DFEIE 3R E SR E ICEHTE DY, SERRINL 72 BT 2 YR
LTV =V ORMEEZBHUTE RN WS HENH 5.

ZEIARFEICIE, BUABER 21 [15,16], Multi View Stereo(MSV) [3,19] &
EWRDD. G AEEE, HEOVIVTY N EEEMIEE U AR O Iz
SEPHENRE EN5 LS IR (VT M) IZHEDWT, 2ED T IV Ty
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F3RTCIROKRBUZAR 7 v VET VR MEHL, AJEGZ T L 22 TORN
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HAHETHD. £72, 77 AF Y BPRORRTE I % it T X 3 ek
ZEITHRETH Y, EPRHNI LI DFENDZV. UL, SRR ARIZIE,
JFEHEEIZMA Z IR 2 T T E RN, FEMATAROE TR E MR & S
ERD B .

MVS TlZ, 1EUdIT Structure from Motion(SfM) [17] TAJIHEREFRED 7
AT DWER - SEBIST XA — B DHEFE Z 17V, ZAUTEDWTELR 3Rk DE
LI, SIMIE, WREBLY—VEHBOMEN ST L, TS OHEERE
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72 [18]. ZOFIETIE, FUOICHEL2RENAT IR IVRY a— L% AR
U, RZEVINVEY 2a—LDRKRE EDORY LIVe & AN SOEBEAKE L, B
fE AT DR AR ZINE T DR 2V EHIRT 5. OB EPERT 5 ETHEY
WY Z&T, HRELEETIIEBRTI AL ZMBIROFHE WJREIZ Lz, &
7=, Patch-based Multi-View(PMVS) Tl&k, BRI O IER T & D 3Tt %148
L, TNEAYYAETIIERT DI LT, 7ElA 3 ek EEE$ 5 [3].
UL, ZOFETIET 7 AF ¥ BEO S TH IR INT, REEEIE U S
(B 4). ZHIZH U, Jancosek HAMEHE L 72 CMPMVS Tld, #UABRZEDFE
ZSi%ED AND Z LT, T AF ¥ DBENGEED 3 IRGTIIROEC % ATREIC L
T3 [19].

PAEDE ST, INETHRA ZEROUEITFEMREEINT VDD, Y E
205 EOFMSTRE RO RO SRS S E I3 B TIIRETH L. ZD7=d,
MBRIZBWT, T7AF Y2y VT UAEZRG0EREZ L &) VT U B,
AARDEARKIFIZ & > TEREEN L bNS. F/2, EEOANEGE TL
TA VT ERIFHUEEIRL, B—DFT 7 AF ¥ 2 =ZRaBIRiZy vy 7957~
&, B P OFHPEEEZ & WS HERD S .

2.2 3.RTHIKZEH L AL Image-based Rendering

Image-based Rendering(IBR) &1, WHRD Y — > 25 Uz A EGE & 2
BT 2o TSNS DR RS2 HETIHMTHY, 3KITE
W2EHALUBWTFIL [4-6,20-24] &, 3RLBIRE B % Fik [7-10,25,26, 28]
2B ZEMNTES. IBRTIE, RAEMRRIZE ERIERE UTESE» D2
B R AN G E TS Z 8T, EEEOSNMURHAN S DR Z % HELT
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BRI DE—T4 VT [4,200 &, ANEGHNPSTA S 74—V RE2EHETL T
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E—T v TlIE, 200EBHTHRAEZIEEL, SEHEDREGHIZEDI D
T —J DEGRD S A5 DR S NIEIEZHMTH D 4,20, DTk
% FHWTHBHAEGZ £8T 258, 2 DOEEOREALDE(DATIZY —

6



LT

Morpl{ed View

M5 E—71v7 (4 &V)

A 74— LR LIRS SA4L74—ILRE{R

6 1 h71—R([5&Y)

VOBMFRGEZ TS Z LN TERN. TDD, Seitz &I ATTH|{E %
TCUTE—T 4 V7 %47\, JTOBEBHENIHEIRT D &0 D HIET, AR
[ % 28 < EAR EORAEG AU B 1 2 B F A EE 2 — 812 MR > 72 B HH AR A R
A& WREICZ U7z [4](IX 5). F 72, Xiao 513 DD AN ADOMER%E V25 Tk

7



M7 FA4 874 —IVRLYRY VI TEKLZEHHBBAESE (6] &)

ZIRELU [20). UL, TNEOFEIE, RAEAG A ONLE DI FH A AT HiERD
FARDELSIZREIND LW END 5.

T4 M 74—V REIE, STOTZEMNDETONAGE IR L, $RDAE (2,y, 2),
JERRSTIE] (0, ¢), HARDEER (N), W (t) D TIRITGTEFR I 115 Plenoptic B
TREINDG., H2Y—YDIA M7=V REMFTHI LI, HR{Y—2D
ETOHENOLDHRADEHR%E/D L LHETHD (K6). £D7/d, 71 b
74—V REZHFT D Z A TENE, FENIZIE, EEOHRIZE < SEREHR
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BIZHET B 72D REATEEPBEL 25720, TRETA N7 14—
REIETD2DIXNHETHD. €I T, TIRICTRIIND HAMERD T %
WO U, SEHEROELMEE G B 2D DHFEITHLN TS, McMillan 5
i, HAROWE (\) % RGB MR L OmBEHE TR L, KRz L 7~
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2 RTEDFLRALE (v,y) RO E (0,0) D ARGTTRITET D Z L 2FHAL
TIRTLEZ RS U7z [22]. I 51T, Levoy 6 [23] X Gortler & [24] I, ThTh
Light Field Rendering, Lumigraph Z$2% L, 4{X7tD 71 b7« —)b N % [Ei#
TRUZNKRP 2 DDONFAT U FHZED & EDRM (u,v), (s,t) DlZEHEL

8



Pz ZAUZEY, KVRIEKRL VA Y IBNEREE B 72 (7).

T4 N7 4 =)V ROBRIZHERA AT 2 VDR, & AP ALE %
572017, BEOAA T 2HRBET D HEXPORY M7 —L&2M{5 HAEPHSGH
5. UL, TNODAEIIBDTIERN. D7D, AT OERGH ICEED
Ly A% BAIZHENRS Z L T—ABTOREEATREIZT D, 4 M7 4 —I)V KD
ATPREINT WD [30]. F£72, Davis HIFHEHARERHFERAA T2 HNTZ
A N7 4 =)V REEGT B2, Bl EZRAE I—FIRERTEYAT A
ZIREL 2 [6].

SUGLIRZ A LAV IBR T, H B AEG%Z E R i 25 R DALE X,
BRI NDEEDOENANEGIMFT D, 20D, |KEFIZE TS EMER
H EHGUREG A Z BT 5 720121, BRBZATEGEPBE L R 5MENH 5.

2.3 3 XTHIKZHEHA T % Image-based Rendering

SWRTLIEIRE AT % IBR [7-10,25,26,28] 1, ANEGEHENS S —2 D 3R
TREEITLL, TO3IWILRIIY Y E Y T D577 AF ¥ & ANEHGEEE» O
BIREING 5 Z & C, 3IGLIROE KL BN+ 5856 TE FE AR
FREMICHBETEICTIEMTH D, ZRITIIREZER LRV TFEIZHART,
DN AN G TH > TH, [RHIPHCEFENZ HHGREGREZ ERTE S
FE»BdHd. UFTIE, ZOFETESHOOLNTWSHEKGET 7 AF ¥y
EV 7L T DHIRIZDONWTHRRD.

REMAFT IV AF ¥y VT i, MVSZETHEITUZ 3T HIRIT LT
YOV TS TIAF v &, HHB RO E SR AT EGEED S # R 2
BT 2 FHETHD. Debevee b [7)1%, YV EY T T D707 AF v DERFILHE
EUT, RAHRMESEATBRIZE T2 MG ROEUEEZFHL TS, 20D
FHETIE, KSITRT LI, KA ADOEEHLE RO SRR ED %
HRERRE, XHIZZOMEANEBEROEE T LEEIEROKTAZELL,
COMENRE/NI <A ANEGIERING. JEHS [25] 1, I DEFEHE

W RYMRD 3 IRTTIAR DIERRIG IR I IE D WL HEZ N R 6 Z & T, ARk
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