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An Image Based 3D Reconstruction System for Large Indoor Scenes

ZHANG Feng' SHI Li-Min® SUN Feng-Mei® HU Zhan-Yi'

Abstract Due to the structured nature of indoor scenes, such as the perpendicularity, parallelism, collinearity, copla-
narity, etc., accustomed by human being in their daily life, usually a small reconstruction error of indoor scene could bring
up dramatic visual effects. As a result few practical image based large indoor reconstruction systems are reported in the
literature to our knowledge. In this work, we report an automatic image-based crime-scene reconstruction system, which
includes such units as image capturing platform calibration, image point and line matching and reconstruction as well as
the fusion of partial results under multiple views. The main characteristics of our system are: fully automatic, no human
interaction is needed; both structural and depth information is used in line matching and reconstruction to substan-
tially increase the reconstruction quality; in the bundle adjustment, both lines and points are optimized simultaneously.

Extensive experiments on real scene have validated our system.
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(Odd numbers represent the images captured before axial
motion and even numbers represent the images captured

after axial motion.)
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Fig.9 Reconstructed 3D points cloud Fig.12 Results of reconstructed vertical lines
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Fig.10 The detected images of vertical lines in

three-dimensional space

(b) FERELMNALIE
(b) Vertical view of reconstructed lines
K13 HERA A

Fig.13 Results of reconstructed lines
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Fig.11 Results of reconstructed horizontal lines
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Table 1  Ratio of distances between adjacent corners on
calibration board
bIE=Re FLSE PR BRR%E ByJ5 2
378 1 0.0091 0.0457 0.0120
*2 B AHNRES
Table 2  Results of the measurement
fisr FLYH A YRR AR 2
(m-1) (=X) (=X) (=X) (%)
1-2 215 216.88 1.88 0.88
2-3 255 258.90 3.90 1.53
4-5 210 213.43 3.43 1.63
5—6 300 302.45 2.45 0.82
7—8 310 296.94 13.06 4.21
8-9 230 220.85 9.15 3.98
10—-11 600 594.67 5.33 0.89
*3 FEAHIAEB
Table 3  Results of the measurement
it LY bIUEERE AuxFiRzE AR R 22
(M- 1) (X) (=ZK) (=X) (%)
1-2 650 621.34 28.66 4.41
2-3 250 240.32 9.68 3.87
4-5 1030 1029.60 0.40 0.04
6—7 650 628.73 21.27 3.27
8—9 1290 1298.70 8.70 0.67
10—-11 300 286.84 13.16 4.39
10—-12 795 785.64 9.36 1.18
11-13 800 809.33 9.33 1.17
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