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( Analysis of Geometrical Relations of 2D Affine-Projection Images and
Its 3D Shape Reconstruction )

A A E g AT | 2ux §ap”
(Sung Shik Koh, Thi Thi Zin, and Hiromitsu Hama )
@ o

=2 L
34 24900 71918 gl wek 334 9
gol #4597 93 Fgo] FARA WeThA 349 FYRPS 1#A PRAFEAZ FIHA ¢+ 9

299 AAAY GR7L Bol @ 2FFA B B AT 59 4Tz A, JAHAY S A7

B e ARG ANGERE doiz 249 GUCERE 249 339 YA )G BAS BHUT. ¥ AT
2 3

o
I
ﬁ\g
2>,
it
o
N

o
v
o
>
o
=}
™

fr 2
1!

$£ 243 FLAFEAG ALY BAZ 2450 4% 339 292 T+ 9 € USo] $3Y 54
Hol Fgo) T BHE RUE 3UY B 4N 1 4 L W Bk £ ATE ol FERPINE S48 54
e B8 F337] A8 2099 339 Aol N1HEA 5A4S RHSET TAx B

Abstract

In this paper, we analyze geometrical relations of 3D shape reconstruction from 2D images taken under affine projection.
The purpose of this research is to contribute to more accurate 3-D reconstruction under noise distribution by analyzing
geometrically the 2D to 3D relationship. In situation for no missing feature points (FPs) or no noise in 2D image plane, the
accurate solution of 3D shape reconstruction is known to be provided by Singular Value Decomposition (SVD) factorization.
However, if several FPs not been observed because of object occlusion and image low resolution, and so on, there is no
simple solution. Moreover, the 3D shape reconstructed from noise-distributed FPs is perturbed because of the influence of

the noise. This paper focuses on analysis of geometrical properties which can interpret the missing FPs even though the
noise is distributed on other FPs.
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Fig. 1. Missing feature point, bias points, and circular

pattern points on 2-D image plane.
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Fig. 2. Parameters on 3D reconstruction space.
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Fig. 3. Parameters on 3D error space.
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(a} plane and pattern, (b} simmetry,
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Table 1. Average errors of geometrical properties.
B4 | FAA 34 7] 45

371 I, Ty |31 |Ts2| T4 Js
noise=0.00 | 0.0027 | 0.0022 | 0.0010 | 3.19° | 0.0028 | 0.13°
noise=0.01 | 0.0032 | 0.0031 | 0.0029 | 351° | 00031 | 0.I7
noise=0.05 | 0.0037 | 0.0034 | 0.0031} 372° [ 00031 | 0.18°
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Fig. 6. Example of geometrical transforms between 2D image and 3D error space for two missing FPs on the: 12th
frame. (a) and (b) mean each circular pattern on 2D image plane and 3D error space for the first missing FP,
and (c) and (d) mean each circular pattern on 2D image plane and 3D error space for the second missing FP.
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