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3D Reconstruction of an Indoor Scene Using Depth and Color Images

ZAAXE, Sehwan Kim*, £-2% Woontack Woo**
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Abstract In this paper, we propose a novel method for 3D reconstruction of an indoor scene
using a multi—view camera, Until now, numerous disparity éstimation algorithms have been
developed with their own pros and cons, Thus, we may be given various sorts of depth images,
In this paper, we deal with the generation of a 3D surface using several 3D point clouds
acquired from a generic multi—view camera. Firstly, a 3D point cloud is estimated based on
spatio—temporal property of several 3D point clouds, Secondly; the evaluated 3D point clouds,
acquired from two viewpoints, are projected onto the same image plane to find
correspondences, and registration is conducted through minimizing errors, Finally, a surface is
created by fine—tuning 3D coordinates of point clouds, acquired from several viewpoints. The
proposed method reduces the computational complexity by sedrching for corresponding points
in 2D image plane, and is carried out effectively even if thé precision of 3D point cloud is
relatively low by exploiting the correlation with the neighborhj,ood, Furthermore, it is possible
to reconstruct an indoor environment by depth and color images on several position by using
the multi—view camera, The reconstructed model can be adopted for interaction with as well as
navigation in a virtual environment, and Mediated Reality (MR) applications,

4o): HPes L4 (indeor scene reconstruction), TIA]E 7o)} (multi~view camera), 78T Y4
(virtual environment generation), £Y7]¥ ¥} (projection~based registration)

B A7 BRIl 2ivle A7 2Eoe SRANEAATY FEARTARY WAUAY (FTTH) Aul27ig Agar
?ra el 17 S G 716 A Al Al Sl s,
2AR: BRNE7|SY AREATT GAEAA

**ENHZ} Fzas7lad AREAT} B4 e~mail. wwoo@gist ac kr

&)

58




1. MB

HAA B39 Ak s 3p Bye ARGAZ} dlB)A o]
ot HEAE S goan Azmel AR w7
o 7MIEAE Adshet 2e9 due gtk 71&9] 3D
2AY & E= 553 A7 (Active Range) 73 7o)
IRkt o] gy, ogap sk me PHE AL Apgst
2E AR BEY B9 ol myg L LS o
= o) At E3), g slojgte Ay Qe opy
2 ol (Depth) YA= AZtoz A} 78 melge B
o golsA gt olzst ujeke w8 A4 749 3D
282 AAE o8 AREdN =g 3p - (Point
Cloud)& HaatA] A3 2 w3t who) f27E}

1SS A g4 e ot T W) A
A Best 52 10p (Iterative Closest Point) ekl
& AKYeH, Johnson A BRE AR Color
ICPE A3ty o}2 B3 Ayzae S8t (102,
53], Park 52 oka} 2y YA B o3 )
Ashz WS A%t A} 7)uk 3D 2dE Agsiglct
[3]. Pulli= dlojg Y& a2 NS o) g wy
(Planar Perspective Warping)2 o]-g3t 59 A% e
Aldstol EAE ZAYsIAT (4, WY, Volumetric E

S 3D IS FABsta 7 2ao) A o5s wy
she Aoz RS i} (5106171, o]=f3t ghie 9
Qo) BoF RS 7Hs3ht muo) =T 27) Yol
o8} == Baol 9ict 34 7]t ppE AL e &
A3hof Q&3 AL ghx|ut o Shinje} A43e] zoj2 A
Absfof k= 2ol it [8]. ojeh= 23 diHE olg3t
WL Adt 84 g3 7Fs8FA18t, Self-intersections
9} Topological ChangeS T}&7|7} ofche A el o
o 9], 23T Wide-baseline 2HHL. 7)4o) 7|ukgt o
B AL s dvE s ek 101,

T =RoME A sidjgtzie 859 go) g =k
I olB3le] A BAe s Py AQkstct,
A, FUT Aol i shefleleRy 85y o =
A ol o) AlFA B4 (Spatio-temporal
Property) ¥ 2873 23y oo (Adaptive Uncertainty
Region)& AMSRIO2W Zlo] 94 A (Depth Image
Refinement) I& egict, & Wy, dgm £ XA
A9 8D AT FYS P4 WHlo] EPskm 24w KLt
=4 #4718 B9 dede =g 191 A oxs
Haogto2y B ARt 3D FFo] gt AWs e
THA vHAge R, ola Alyeld ¥SH p Mo
ZF 9] 2D Y& FAlo] ojgste] 3D AE Y= A
YA 2Fo 2N ANA e By

AdE WS AUms} Aoz weo

L =ie)
[y

3D dlojg]oj

59

WA= ERHA Aol sisaict mat ap 249 By
WEE 2D Y FRAN Suozy wo WE o]
bsdi, miRigte g, gy shujere e 9ol
R 2ol AXAA g it sp 2o 7HsdtA oz
M OEILY Golst FHAkEA Aol shssi)

=R AL the 2ok 2AolNE Yol gat
A 2R Shel 714, sPME S e e oy
HEl AR 223 4o W el e e
SEolA A A3k %l Bo) oy sjest ), sgoln A
E 9 ¥F A7 o) e

2. #Ho| S N

2ol I A WAL o] Yol ZAsks 03t g
T A ol g5 N304 B4 olgsiel maku
A WA DAGNE ol gEol A7o] wet wsjar 4|
T2 B4 olgslel 238 2: AL AASY, = wy
AT E B4 3D Mol 4o Hs3 M Auwg
S Fethe 374 5248 o)l ¥ 99 (Hole)2 2
B 39 12 AAA B3el ofst 3D Bele) ol

3D A2 B4 BAs] Y8, BUT AHH N 3
9 ol e Y5 Tol F soo) Yo WG} wxw
AE AN 28 2200 gl Mol Fuo) gy
23} U Shhol BhgEE Gol o] A7kl watk 2 1y
B e AFe) FAUL 2 i) Yot oxp0) wisky
& 7I9AIRF B2 (Gaussian Distribution) & = R
WA skl ojgt zlo] gte) Wslgko] EEZE (Threshold
Value) Bt} 31 Q&381x) 9o zroz 2%}

@

O-i > aThi(xc’yc’zc)

A AGA, 0, = A skao) o] wskre) wx W
AE JeRLh o= w3 912} (Scale Factor), Th= M%)
Faof digh BEZhE Yehith (x, . )= 94 W
A kol thgElE 3D HEE Ushin, a9y Beg
= iR RE o) ATiEel o] o8 ek wer) o
M Fioleke) B4o] wet slojetane BH7 dopya
5 A 294 2217 $748) wiRol) wehy 7m=
2R Y% B2 F42 FTdHolo} S},

FHiEt2RE ) YXE nHsle mhE FAs A3 7}
M2t} A4 (Line of Sight: LOS)o] wat 2+ & whpoz
o] Age] g oxjs AR olgiA 3D FztolA A7
of @t oz Bisk= 953 3D F7tefA Bt
YA 2de A9 Hen By gq9 (Adaptive
Uncertainty Region)o]2} %jmdic}

) [e]
I




Move the camera

Two sets of depth and color images

A 4§
Noise removal using Gaussian distribution
properties of depth image values

’ Median Filtering & Hole Filling

3D data from source view
3D dsata from destination view
I

I - A&
Projection-based Projection of 3D data acquired from
! Registraﬁon 1+]  destination view onto destination view

Projection of 3D data acquired from
source view onto destination view

v

Corresponding features scarching
using KLT Feature Tracker

Cost function minimization using
Levenberg-Marquardt algorithm
v -

2
Rigid transformation of source point set?l

——
< g

TES

Gugh Noo NO
mages

L Rotation and translation matrix update —I

YES

l Integration ]

v
A registered & Integrated 3D point cloud
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