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Wallpaper Replacement Simulation in a Free-Hand Movie by Using Mixed Reality

Masahi Ueda™!

Itaru Kitahara™'

and  Yuichi Ohta

Abstract --- This paper proposes a wallpaper replacement method in a free-hand movie by using
Mixed-Reality (MR) technique. Our method overlaps virtual wallpaper onto a real wall region in
a movie that is taken by handheld camera looking around a room. In an ordinary way, 3D
models of the target room are required. However, such special and expensive 3D survey
instrument is not available in homes or offices where many users demand for a wallpaper
replacement simulation. We solve this problem to extract a wallpaper region by using image
segmentation technique with user interaction. Image segmentation technique can extract a target
objects that include a thin one from a source image with an appropriate user interaction, and
requires no special equipment like a 3D survey instrument. By applying our method, wallpaper
replacement can be easily realized by using only a handy camera and a PC.
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Fig.1 MR wallpaper replacement simulation.
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Fig. 2 Overview of our proposed system.
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Fig. 3 Generated panoramic images. (top): A panoramic image
without Key Frame. The red squared regions have distortion

caused by stitching. (bottom) with Key Frame.
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Fig. 4 A Key Frame extraction.
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Fig. 5 An algorithm of our Key Frame extraction.
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Fig. 7 Generated panoramic image using Poisson Blending.
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Fig. 8 Feature points projections in hidden frame.
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Fig. 11 Comparison between adjusted seeds and not adjusted.
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Fig. 11 Extraction wallpaper region using iterative interaction.

6.1 REBMOEEMESHE

7L — LATCIRIBEERAZEE TAMELZRETHT-

2, N7 EE EIZRB W TERE LB DL
BEHEDEZIT). (RKBBERO UL, /T~ HE{E T2
BoTWHEBEDNUELEFETHDOY, (KARBEMK LB
A DVERR TR Z —RSED, /T~ E{EF TEDM
FEABAESN TR WS/, BELEE- IR Kb 1E
RABNOTEHANEZ FRILIUMEET 5.

6.2 TU—NURBEDETIL—LADREEHDE

E/
E2

KBTI — LD D BEE O FAZX 12 1R
T T~ g ECTEEINRAEEERIT, T~
B g ~DHEEBITHIOMITHER T, 7L —2L4
~REIND. B INTABEERKIT, GrabCut ZLH
I En-BEREIR IO A EEIND.

oramic Image

Target Frame Result

Wallpaper mask from
GrabCut Segmentation

H12 &IL—L~DREEBEDIHRE
Fig. 12 Overlapping CG wallpaper to each frame.

#EE Vol.19.No.2,2014

7 BEMREEIalL—1 3y

BETEZHOT, EBRICHBROBERE F217).
EBRIIRERELERED BYVOBE TITo7-. K
BRETT ZFEOMEBESCEXHBIZEETEH720,
ZTNOPREFIEICEZ2EELEENIIMT 5.
ERBEOERCTITERIIREV AT 2EFHLZEBED
Flg% E8 I 5.

7.1 RBBETORMRLEEEE
RABREIZRB T, FEOMESCEEZELIEE
BET NVEEHBERL, BEREELHELERTD. &
BET VT —RRHMEET L 260028527,
711 EBREEIEN
(RIBRBEOMEL, U T = >DOERIZ OV TR
DIEZHEL, TNTHOLEEN, IREFIEOEE
WUV LS RICEZ AR B2 RETS.
O BE EORF AR OR
BEFETIT, BEFOTL — LB TORM SO %t
ICBRERWT T~ EgE AR T 5720, FrR
PEEEIEIZOA L TWDIEE, EfEle /T~ EE
DAERRIND. FZCREH EOR S %E, 13 k
BATRT IO 3B M T L 7= EBr A 1T 72 o7, IR
WA EEIN A THH. Level | TIEBEIZE
TEDOBAESCRAY — 03B, BEm 2K THEMA D B
HEA T4, Level 2 Tit, Z2FEOBEENEZ, RA
Z—NHi> THHEBO AR AR RHEIND.
Level 3 TITEE EICRFEUENIZEA L B SZ20.
@ HIFMIEONLE
BEER LS OWEOREE N Z<HmEENn31zL, F
E T LA SE B EES 72, N T~ BB O A RS
#HLien, F-, BEE O FRNZATRME N ELIFEET
D&, BimMBIZ Lo TRINDBEE N IL AL, =
—HFANNE 22D, mishiEzX 13 hEEC
AT LI, SEBICBEHITTEREZITR-T-.
level 23 EMNDHT LI, BENSEEN -2 & (F/1) 129
ENREIND.
@ FIEMIRLBEEI DA DR
GrabCut |ZLDME BN, AT RS ROBET LIC
EOSWTIThNb79, Aim iR BERE O @A
WMEE, WEOSENTHREEE /0D, Bim (R BERE
DEDERZK 13 FEIRTII3B PRI IE{LE
TEBREZITR-o72. Level 73 ENAIZERTEWKL
BERI DB DEN/ NS> TIN5,
iR U7 38 - 3B D BER A AR 2 & 7= 27 38D
DEEBET NV TAERLZBEGEEZF T, IREFIEICK
LEEFEOUIVH L AT\, U1V UK B A RREET 5.
B, AATGNAREIALREOBERTEEELZ. HAT
INAVE, TU— U REREEZTREL, 14 DEHTFAT
BEIZEA TS, BAT/SA% 100 &5+ 524 T 100

NI | -El ectronic Library Service



The Virtual Reality Society of Japan

FEGEER-KE: TU—N\URBRENSTIYE L BERICH T AEARERER I -3

TV —LDOMBGEAEKTD.

level 1 level 2 level 3

Wall Feature
Points

Object Position

Object Color

E13 REBEBREZAVTERLE-ZRBREROH

Fig. 13 Virtual room video sequences.
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Fig. 14 A camera-path of the virtual camera.
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Fig. 15 Constructed panoramic images.
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Fig. 16 Evaluation for the projection error of user inputs.
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Fig. 18 Comparison segmentation and input error.
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Fig. 21 Wallpaper replacement experiments in a real space.
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Fig. 20 A panoramic image generated by a video sequence

captured by Subject-C.
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Fig. 21 An MR wallpaper replacement result for Subject-A.
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