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Study on Reconstruction of Indoor 3D Scene Based on Binocular Vision

CHEN Ying,ZHAO Lai-wang,ZHAN Hong-chen and DING Yao
Jinling College, Nanjing University, Nanjing 210089, China

Abstract In the early three-dimensional scene reconstruction,due to hardware constraints,it can not be very good for the three-
dimensional reconstruction of the scene. With the hardware update iteration,at present,the structured light and dual vision sys-
tem is used for for more efficient three-dimensional scene reconstruction. The hardware platform is built with zed binocular ca-
mera and jabao Ad-10 electric cloud platform,and the point cloud information of the scene is obtained through binocular camera.
Based on the stereo matching of the global shgm (semi global block matching) algorithm and the red green blue depth map gener-
ation, the single scene cloud reconstruction is carried out.and through the orb feature matching and ICP (iterative closure Point)
point cloud registration and fusion can realize panoramic 3D reconstruction of indoor scene. The experiment compares the advan-
tages of binocular stereo vision scene reconstruction in far/near targets,low texture feature targets,glass and other material tar-
gets. At the same time,in the three-dimensional scene reconstruction of point cloud, this paper proposes to optimize the point
cloud information through sparseness,and compares the reconstruction effect of single acquisition and multiple acquisition. After
the experiment,the system can give consideration to the details of scene reconstruction and the display effect under the premise of
the eclectic number of times,and it can be used for reference and application value for 3D reconstruction of different scene targets.
Keywords Binocular vision,3D scene reconstruction, Panoramic scene reconstruction, PCL,ICP
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Fig. 1 Schematic diagram of binocular stereo vision system
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Fig. 2 Depth map to point cloud model

A LUK AR AL I B A AR/ LR B AR A N = (2)
Fﬁ'/]\c
u f/dx 0 Uy Xrw
2p|:v:|[ 0 f/dy “UU:|[R T] Z:‘: (2
1 0 0 1

KOH.2p AP HBEREE, R (DOIFER M, (u,
) A P TE B P IR R AR Cuo s vo) 7 BRI Pl A g
fAMPLEE SR B  da dy HIBRERT. Lk 5 258
HLNZ s (Xpw s Ypw s Zpw ) W81 P ZEM AR BR R T RETF 500 4
B, R T S AL AR b 72 Bt L AR bR R A5G LS 56 25T, SR
T ARG AL AR A RN R AR R E A, (2
AT LU A 23D,

u f/dx 0 U
Zp{v:|[ 0 f/dy v,
1 0 0 1

BRI WO DI I 57 s N D= el 8 1 A 1 7 N9 B e
KPR, NS5 S P S = 5 .
u) *dx/f
Yow =2 % (v—2,) *dy/f 4)
Zow =z,
1.2 #7F ORB # ICP BIiEFh 4t

ORB $E1iF f5 & 76 FAST £ 55 (9 3% 6l B3R o #% &+
BRIEF (it FAST £ 5, $2 MU ORB FH1E B, 225 4k
B “FAST i 7, B0 H ORI A & BE % A 728 K v
BRIEF #{{& 7., Jci# i FAST £ &K M P 38 09 4% & FAST
SR G XT IR A6 B FAST ¢4k 5 217 Harris W B {8 3155
e 24 34 I s 50 1) B e SR ) R {9 R E PR O A R

Xpw
Y pw
Zpw

3

1 0 0
0 1 0
0 0 1

o o O

Xpwzzt * (Mﬁ

PEIUUE AR F U5 L T 206 L 2R gk A — i ) B N TS
W92 ) B A A AT D T 455 o BT WU T2 6] DS T 5 9
I TCP 58 k57 VO i 5 3% 9 28 ) A8 4 A8 3000 2% . 44D

T 19 02 ) 7 6 19 26 DC B B9 4 4 250 B P= Dy s oo vee s
Po FUP =5 5 s veee s /X T WAV 5 5y Flp, B AFAE
—ANBRECAE e, an =K G5 T,

p=Rp/+T (5)

20 (5) H A I TG 75 5 4 W RT A LS oL B A7 % M L2
BB X RT A8 AT LA 1 3% 1R R 5 TCP SR e

2 XUV MRGH=HEZ

XUH 7 AL R GRS 8] 3 R .
7 53 L
FESH N il
1 I i T
- = A B
*Xa 72 A YL [ 85 4 I [ 3 4K T | E‘“/#ff N ig;‘*

[
B3 =N A s A
Fig. 3 Interior panorama reconstruction structure drawing
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Fig.4 3D scene reconstruction of binocular system from a

single perspective
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Fig.5 Comparison of 3D scene reconstruction effects of

different environmental targets
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Fig. 6 Comparison of 3D scene reconstruction before

and after filtering
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Fig. 7 Top view of laboratory panoramic 3D scene reconstruction

effect
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Fig. 8 Comparison of dense point cloud 3D reconstruction and

sparse point cloud 3D reconstruction
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Fig. 9 Comparison of effects between one acquisition and

multiple acquisitions
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Table 1 Comparative analysis of reconstruction results of
two acquisiton methods
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