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Getting Upright Orientation of 3D Objects via Viewpoint Scoring

HAN Hong-Lei'*?, WANG Wen-Cheng', HUA Miao'"

!(State Key Laboratory of Computer Science (Institute of Software, The Chinese Academy of Sciences), Beijing 100190, China)
*(University of Chinese Academy of Sciences, Beijing 100049, China)
*(School of Animation and Digital Arts, Communication University of China, Beijing 100024, China)

Abstract: Upright orientation of a 3D object is conducive to applications such as model alignment and function recovery. However,
state of art methods mainly focus on man-made models only, and some of them require much user interaction, thus lowering the
processing efficiency. In this paper, a new method is proposed to effectively attain the upright orientation of an object, no matter whether
it is man-made or natural. It is based on the observation that there are very few surface features on the base of the object, and so the views
for watching the base will be given very low scores in view evaluation. Thus, using to the view scores, the base of the model can be found
effectively to get the upright orientation of the model. To improve computation reliability, two metrics are further integrated into the
method to measure the stability of model placement and the habitual viewing direction of human beings to effectively watch a model.
Experimental results show that the presented method can effectively handle a variety of models, including some man-made models that
cannot be well handled with existing methods, and it can run much faster than existing methods.

Key words: upright orientation; viewpoint scoring; 3D model
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Table 1 Percentage of the base view can be judged as the worst view using different viewpoint scoring methods

T AFAL RV 5P W e A AR A e 2 R L 451

Jrik A AL 2 D o 2 WAL i L AP (%) Ji A A a5 L B A d 22 45 BT (%)
MA 58.1 86.3
VE 61.2 89.5
MC 423 70.5
MS 40.9 68.2

(a) wALRLA (b) mZEM A

Fig.1 Best and the worst views of different types of models using 4 viewpoint scoring methods
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Fig.2 Canonical view of the dog
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Fig.3 Main process of getting upright orientation of the model
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Fig.6  Supporting metric
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Fig.7 Candidate views of masjid model, and the upright orientation obtained using Eq.(1)
compared with Ref. [3]
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Fig.8 Average upright accuracy rating of different types of models in PSB database using our method
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Table 2 Average upright accuracy rating of 3 groups of modes

F 2 A3 ABA LR IEARER T E

(SRS HAIAN % RIE ik P IEHE R (%)
12 SCHRS] 50
B 15 SCHR[11] 73.3
14 ATk 73.3
5 SCHER[S) 80
A 6 SCHR[11] 83.3
5 AT 100
20 SCHRS) 95
gl 12 SCR[11] 91.7
22 AT 86.4

BEAR T SCHR 3]0 3 LA B RS (W 9(a) BT ), R R AR SO ] AT B4 N = i 45 R i 9(b)Air
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Fig.9 Proper upright orientation of some models, which cannot be handled by other methods,

can be obtained using our method
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Table 3 Computing time of different complexity models using our method (in seconds)
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Tiri 2k DA L s A% 346 G 7 1 R F i B
3k 6k 23 0.2 2.6
12k 25k 4.6 0.2 5.2
23k 46k 7.1 0.2 7.8

Table 4 Efficiency comparison of different methods
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Fig.10 Failure result of our method
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