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Abstract
interest among scientists and scholars since they were released in
October 2007. Both pros and cons of the tiger photos have so far
made only qualitative analyses on whether the photos of the South

The photos of a South China tiger have attracted a wide

China tiger are based on a real or fake tiger. This paper carries out
three - dimensional measurements and reconstructions of the South
China tiger from the photos using the videometrics, and also quanti-
tative analyses on the similarity and difference of details of the tiger
in the photos and that in the poster. Then the results of quantitative
analysis are presented. It is unfeasible to reconstruct the tiger with
high precision by conventional methods, considering the small view-
point changes of photos, the low resolution of the tiger in the photos
and the blur of image. To achieve a precise enough reconstruction
of the tiger for its 3D recognition, an approach is employed, which
computes multi- view geometry parameters from the feature points in
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the whole tiger photos, but reconstruct the tiger using local features.
The results show that all the points on the face, trunk and legs of
the tiger reconstructed from photos are nearly on a same plane
which is parallel to the image plane. The experiments of simulating
scenes have confirmed the reliability of the reconstruction. At the
same time, the affine rectification and contrast analysis are made on
the tiger images in the photos and the poster tiger, and the similarity
coefficient is 0.998 6. It is shown that the main texture framework
and contour of the tiger in the photos agree well with those of the
poster tiger. In addition, the difference of eyes of the tigers in the
photo and the poster is analyzed.

Keywords  videometrics; 3D reconstruction; South China tiger;
digital photos; affine transform
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Fig. 2 Process of three—dimensional reconstruction
from multiple views
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Fig. 3 Sketch map of the coordinate system
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Fig. 4 The 20 features on the tiger to be Fig. 5 The 11 features on the tiger to be
reconstructed from two-view (29%) reconstructed from multi-view(27%)
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Table 1 3D reconstruction result of the feature points on the tiger

26*
( 4
5) xim yim z/m x/m yim z/m xim y/m z/m
1 -0.33 -0.35 19.31 -0.33 -0.35 19.31 -0.34 -0.35 19.31
2 - 0.049 -0.42 19.38 - 0.055 -0.46 19.33 - 0.054 - 0.46 19.35
3 -0.22 -0.45 19.31 -0.21 -0.47 19.31 -0.21 -0.47 19.32
4 -0.27 -0.33 19.28 -0.28 -0.33 19.30 -0.27 -0.33 19.32
5 -0.05 -0.39 19.30 -0.061 -0.43 19.32 -0.06 -0.43 19.33
12 -0.34 -0.47 19.35
13 -0.14 -0.48 19.33
14 -0.15 -0.42 19.32
15 -0.12 -0.35 19.35
6 -0.42 0.029 19.39 -0.48 0.075 19.34 -0.47 0.059 19.35
7 - 0.52 -0.043 19.38 - 0.56 0.0098 19.34 -0.56 - 0.0036 19.35
8 -0.65 -0.072 19.34 -0.68 0.0024 19.33 -0.67 -0.012 19.34
9 - 0.52 0.057 19.43 -0.57 0.12 19.36 -0.56 0.096 19.37
10 -0.44 -0.076 19.35 -0.47 - 0.036 19.32 -0.47 -0.048 19.34
11 -0.66 0.072 19.35 -0.71 0.16 19.33 -0.70 0.14 19.34
16 -0.47 -0.20 19.35
17 -0.76 -0.014 19.39
18 -0.67 -0.14 19.34
19 -0.57 -0.018 19.39
20 -0.54 0.097 19.40
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(a) 26° MAHER
(a) Feature points of the photo 26°

(b) 29" WA HHER
(b) Feature points of the photo 29"
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Fig. 6 Features matching result between photo
26" and 29°
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(a) @A 1 TH=ZHENTEB
(a) View of the 3D structure under a viewpoint

(b) #f 2 FTHIZHEHE
(b) View of the 3D structure under another viewpoint
B7 RETHTEA -1 T =Z#EHTEA
Fig. 7 The 3D structure of the 11 feature points on the tiger
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(a) Image of chairs
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(b) Image of a plane board
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Images of two chairs and a plane board to be reconstructed with features on them
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(a) 3D reconstruction of the features on the office chairs
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(b) 3D reconstruction of the features on the plane board
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Fig. 9 3D reconstruction result of the chairs and plane board
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3.2.1

(a) Tiger part of the tiger photo 6# after adding contour
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(b) Tiger part of the poster after affine transform
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Fig. 10 Comparison between the rectified poster and tiger photo 6
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(a) @MW 6" WA EREHE (b) @mEBhEEREESHRE
(a) Tiger part of the tiger photo 6* after adding contour (b) Tiger part of the poster after affine transform and adding contour

Bl FERRERS6"RAMBHELR
Fig. 11 Contour comparison between the rectified poster and tiger photo 6*

(b) Tiger part of the poster after affine transform and

{a) Tiger part of the tiger photo 6* after adding framework
adding framework

B12 SFERKEES6MANERERR
Fig. 12 Framework comparison between the rectified poster and tiger photo &*
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(a) Right eye with the lower eyelid

framework of the tiger in photo 6"
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(b) Right eye with the lower eyelid
framework of the tiger in photo 29*
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framework of the tiger in photo 30" framework of the tiger in poster

Fig. 13 Part of eyes after rectified and adding framework of the lower eyelids
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