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This project developed diminished reality methods adapting to various
environments, which visually remove real objects from video. Specifically, considering the
situations where the background shapes are not planar, the background material is specular, and the
firstly occluded background can be observed according to camera movement when the target objects are

distant from the background, we developed diminished reality methods adaﬁting to the situations. In
addition, we conducted the basic verification for image inpainting, which largely influence on
results of diminished reality, and developed a basic technique related to photometric correction of
textures in diminished reality.

Diminished reality



# X C—19, F-19—1,
1. WFZERRMA L PO 5

B {5 O BLIE W IR & SERER CHUR B9 BR
ETHREMEBEERICET M EDOSL X, T
S5O FIETEBOEROERERGT D
FEEBRALTWS, L, ZhbDFiE
I, TR A Z O IEEN LR T
OFAGETOHIRLFRIA 00D, £20%.
A H—Fy N EICEBBFEAET D LD 7
HABHMEDOLEF LRI TE 2t
WO RERH 5, —J7, BBRIEETIE(mage
Inpainting) Z & L, MikZRET 2 FIED
REINTBY, —RO2—FNEEDLEAT
TREBICHMT 5 —r 2EL TN,
Kﬁ%?ﬁ\%%®$%K%HTéﬁ\UT
T HME - SENRTEES TS, ()
GEAEY iti@ﬁ®@ﬁ1ﬁf%&é
NTWVDEWVWIREEZHNTWS T2 \*%
DOFIRPEHER G AT, AT OHEEIC

S T sl LL_$DTEJ)§)%)%%rT%LEﬁUTfK
WAET B, (i)RBIREDICT 7 2 F % 134
TRWERBETCIE, R T E 2 b vl
TEPEREG L FUEEOT 7 AF X O
TNUNELD, (iY77 7V r—va »OFMHp
2. AT OEEORGEMRONEIZ L > T
X, 2R K0 St ERIR O EBEOT Sk &
BETERHE0HDN, TDOXO AR
HWAEEHATE TR,

2. WHEOHM

AW CIX, EFLORE - 51 %ﬁﬁpﬂ%b
*%@n%$ﬁ$%ﬁﬁﬁb_m%
f%ﬂ%f%\#O%%%ﬁﬁ@%\%7x
F ¥ BD 7R NFEOSHEBRREICBNTHE
R AE RN DN DR BLEROEH %
BRI ET 5,

3. WOk
AWFERETIX, TR Em TRy, 3
FOMBEICHRRI D D, HEWERE NS
HEERN SV I AT OB L > TN
MTXDLAEREFRAREBEZEELEZF
E@%%%ﬁi&kﬁuxﬁﬁﬁiﬁ@%%
WCRELSHEL H 2 B IEE 6T 5 W
&1 Bt D FEBERIRRFER X O RRIHBLFEK D
T AT v OFFHIR RS BE T S B
WO EIT- T,

(1) FHETRWERBRERE O — D%t
[
YR EB 2R ENSEMRE D DT 7 AT
YOI LTI TAZA LIERL
RRIR EICEETDHZ LT, HREIR
AR T WM TR WERER IS5 L7z
FRYH B SR B LA B LT,

(2) EEDOMEITHIRN D D 2 — 2 ~D%
K2 It S B ERE GBS L O D
W %5 U T BARRED H BRBAALE IS OV
ErEHE L, ThERESGWIR LICE
BT 5 REBICKM IS5 & T, 8

Z—19,

CK—19 (Jtm)

fERF & REFE
B 1 Eih L7cECiT D i ER

@ﬁ%ﬁ‘fﬁ%é ICBWTHENE
%%WQ%%Tféégﬁﬁ%m%ﬁ
FIEZBT LT,

B) WATOBICLVIEENBNTE 55
B ~Dxf It
W RNEBCEE THERSND v — ot
L CREAEHEREZER T2 RFEELE L,
PREEMIROEBEOFEN T AT D
B X v Bl S =GAT, EBEREIC
;Dﬁ%ﬂt*%ﬁ@% BT
2 & DB A VD THEBEOY R
%%@zé & T, HWoaREBOEFKO
I, BRI ER OB &l % 5
TOHREERFR L,

(4) AT T O FERERRRGE
BIRBE B ENEBIERICE X D
ST, @ﬁ@ﬁ%m&éﬁﬁ%é
M IE FIER L OEE O FHH N — 2 HgE
BERWD Z & CREBNREEEZTT > 12,

(5) BRI DY F M) e EIC B3 5 2
HEFE AT DB RS
I ERICBIT 57 7 2AF ¥ OHFEM
FIEDREE & LT, FHNTEES< E
R TIEZ B LT,

. WFFERCR
ERROFEB I D HFFERCR 2 LT ITR
j—o

(1) Vi TRWERIBRE ROy — 0%t
[
EHLDdH D AR ~— Zhkx IR BRI
BEL, ~— b EMENLRETLHERE
1Tolz. M1IZ~—D%&ELizmEic
Bl L7285 a 0, ERTFIES L URET
B LD REMEG 2R3, KX, 6
%%@ LR TCIIBRES NI~ —T
fHEWCT 7 AF ¥ DT NPHERTEH—
. METECIDIBRTEZEDOL D 7
TNURRLNBRNZ ENHERTE S, Z
Nk, ZhFEFTy bERFERITHT
2l A RR RN L7 FRIE Bl Sk A KL T &
5 bR L,



-

EIE AN 3

REFE BEFE

B 2 RO H 5 FHEITRIT D B KR

A /5777 b /a; 4’/5777/3 v 4/&7/)1&
IZ & 2 FBhIR

M 384257 va kRS

(2) HEOMEIZHRND D v — 1 ~DxfIG

AR ¥ — I ZWIRO & 5 Fm EIZELE L,

~—NEWBENEBRETDHEREIToT,

Ezmﬁﬁiﬁﬁiwﬁiiﬁmié%
ERERBIZR~T, KNI, 9ERFIEIC
F%fi?ﬁﬁ%ﬂv—ﬁ >$ot
ATHLZONKZ~— DEE THIT
%Tw&wﬁ\%ﬁiﬁmié%%fm
BN HR SN TWD Z LR T
X5, INEY, HEROBDHFHE ETH
IR EZ ATV, ERUR O 720 R
WHHEBNERTEXDHZ L 2R L,

B) WATOBENZLVIEFNBIHITE 5
B~DOREIE
3T, WAl CE=GAEDa—Y
®ﬁ%ﬁ%%<4/&7ﬁ/ayﬁiw
Z ORI ORERE 2R, KLY, A
2T aNlKOERT I AT v Mg
BLEEENPOAYOERICESHRZ D
N EDPMRTEDL, A 557
¥a D~ AT SEIROME/INT K0 L
MRS LT,

(4) i 1%%@%3‘2%@%6“‘9’]@1

. BRSO HEHIETED
F%‘Eioi()\ Thae Hnicsa L v
ﬁok%é@WQV@F%W%fﬁo:
DRI LY | BREE EHM LD B
BEORER LICRESFET DI L0
MR T & 7o, BB OBEBLEHM
EFEZERT D2 LICED, FFED
FrEReE - AMEE &I DG 2 il L
7Lx_.o

BRI T EAMIE

MELR LOBERR WHEDHY OBEER
X 4 FRBEE M EZDRORRGL

Targetimage 7" Reference image R

Transfer
texture-and color

Preserve
structure

Output image ()

B 5 HHNHES < HELH

(5) BRVERIZE D I 7o il S B 2
BRI D BH#E
X 512, &G Smmigse AL
Ba o, XIRmEBOESRE ZRT, KX
Dﬁ% N2 BRI G O T 2 8 S
TWAH I ENHERTE S, KPEFFIE
BBOBERE#HREZ B E LIZFETHD
D, S ZOFEN, RIEBERKO T
72 IEIC IV T, B 7 B B ki
FEHIETCENT DT 7 AF v OEA
WCHRIGETE D RESNCHEND Z R
Ez26N05,

5. Eﬁ%%?i

(WFgEfRaEE
RN

Fe A L OEHENTTEE 12

(RS ) (5 1F)

@O N. Kawai, T. Sato, Y. Nakashima, and N.
Yokoya:"Augmented  reality = marker
hiding with texture deformation”, IEEE
Trans. on Visualization and Computer
Graphics, Vol. 23, No. 10, pp. 2288-2300,
Oct. 2017. #§ih
DOI: 10.1109/TVCG.2016.2617325

@ W BE, WE A, kR, R
ELFR: " b OYRIRBL R~ — I BREC
BIFHANATA FOHFEL", BARNSN—F %
NI T U T o G, Vol 21, No. 4,



pp. 665-674, Dec. 2016. & HiAH Challenging Issue in Mixed and

@ Y. Tsunematsu, N. Kawai, T. Sato, and N. Augmented Reality (IWDR2015), 2015
Yokoya: "Texture transfer based on 09 H 29 H, W&V "L AKRT IV
energy  minimization for  painterly (8 e VL A e )
rendering”, Journal of Information
Processing, Vol. 24, No. 6, pp. 897-907, (ZDfh)

Nov. 2016. # AT R— b=
DOI: 10.2197/ipsjjip.24.897 http://norihi-k.com/

@ N. Kawai, T. Sato, and N. Yokoya:
"Diminished reality based on image 6. MWF7ERHAK
inpainting  considering  background (DAFFEAREHE

geometry”, IEEE Trans. on Visualization W& Az (KAWAL Norihiko)

and Computer Graphics, Vol. 22, No. 3, 7= BB AN R EBE R - 1 WA
pp. 1236-1247, March 2016. ##if g2 R - B

DOI: 10.1109/TVCG.2015.2462368 W72 %5 - 30610670

® H. Sasao, N. Kawai, T. Sato, and N.
Yokoya: "A study on effect of automatic
perspective correction on
exemplar-based image inpainting”, ITE
Trans. on Media Technology and
Applications, Vol. 4, No. 1, pp. 21-32, Jan.
2016. #AHiA
DOI: 10.3169/mta.4.21

(Fa®E) GH71R)

@O N. Kawai: “Diminished reality based on
image inpainting considering background
geometry”, SIGGRAPH ASIA, 2016 4F 12
H 05 H~12 A 08 H, Macao, China (i
GGy

@ WE KEZ: “FmEDONATA NEEBE
L7 PEBR BRI~ — I DR E", & 60 [5]
AT NI R SRR R R
2016 4= 05 A 25 H~05 H 27 H, 57
et GO R )

@ A B PERBLEKIC T D Fm b
DA TA P EBE LY —IRE,
2016 EEFIERBETFSRE KRS,
2016 /03 A 15 H~03 H 18 H, JuMl K
5 (i ] VA ] 77)

@ HP FEE: “BHRIAHL=2— TRy

U — 2 & WA R O B B)
T X 2 BHGREE O AERIEH]”, &
FIEHRBE T NNE — Bk - AT 4
7 BRfERFIE4S, 2016 4 02 A 21 H~02
A 22 B, JuM TR (1@ [ WA )

® M B EGEEICBT 5 ERIA
H=a—F VK y NT—7 & ANnizE
s D B #R L, g IE# A T

o TEFRATERE 2015, 2015 4 12 A
15 H~12 A 16 H, FREHEKXY R
HI T 1iE 1X)

® & AZ: “BER RS E LM E
DHFM| AN — 2 EGAEE ~ DT
— &%, EXMA/RTSEEES K,
2015411 A 14 H~11 A 15 H, X
¥ (REFE=R) )

@ N. Kawai: “AR marker hiding with
real-time texture deformation”, Int.
Workshop on Diminished Reality as




