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Design of a Novel Omnidirectional Stereo Vision System
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Abstract An omnidirectional stereo vision system based on a single normal camera is

presented. The configuration of it has the advantages of simple geometry, easy calculation

and stereo matching, and imaging without occlusion. Analyse of error proves it has a higher

precision. This proposed system can be used for detecting obstacle by mobile robots, auto-

matic obtaining the depth information of environments, and machine vision where fast and

real-time calculations are needed.
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Fig. 1 The mirrors and camera are aligned coaxially and vertically
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Table 1 The values of the parameters for partial differential in the system detecting range

0.99 � 1.5 � 1.8 � 2.4 �
∂z

∂ra

−442.0615 −306.9133 −151.2372 −229.8378

∂z

∂za

−305.2334 −336.3005 −212.2284 −402.9526

∂z

∂rb

653.0936 481.4917 232.9080 367.1172

∂z

∂zb

555.4784 621.0098 404.3091 765.9658
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0.01mm, uN2+ ∆z 6 19.5587mm.

4.2 uy^lw\;�3JH! 3, 	�X�P$�(>e�3J���(\e�3J��b\�>e�3JP!J8�2+`( 1

2
∆p, '$;�3Jn&�(e;�_aP�HH� 2.� 2 #L:�3,%4Lo' f<�`bQ	I

Table 2 The system precision impacted by the image process error in the mapping scale

I II III IV

0.99 � −13.6740 45.7805 −49.3706 13.3858

1.2 � −11.9754 43.1214 −45.7237 12.2731

1.5 � −10.8810 41.4748 −43.7429 11.3008

1.8 � −10.9659 40.8794 −44.2717 10.2719

2.1 � −10.9179 41.5668 −45.2700 10.0327

2.4 � −10.7896 43.0249 −46.5430 10.27896D I �>e�3J2+g�\e�3J2+g
II �>e�3J2+g�\e�3J2+℄
III �>e�3J2+℄�\e�3J2+g
IV �>e�3J2+℄�\e�3J2+℄�
5 W��2+r5u8�.U>��
O2+Ee��!J8�2+eGM��yo�g;� (OSVOD, H! 2) P_a�HQP��}!J8�P_av�};�_aP
I�i1U�8|;�2+$ 70mm 9��=_ae��vZ�*!�Px[.9O|�x�s���H<PEE.P��yo;�E���;�	e�9CPC�
OL;�PRR+C?k6���(CM	�g���2CV�}�;�P_a��;�u��x[.9O*�0Æ(�K�36�s�nl^Z)K�P.��

# 2 HN��{q�j<� (OSVOD)

Fig. 2 The system of OSVOD

# 3 OSVOD 4Lt�#
Fig. 3 Image gained by the OSVOD
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16 Eduardo L L, Cabral José C, de Souza Junior, Marcos C. Hunold, Omnidirectional stereo vision with a

hiperbolic double lobed mirror. In: Proceedings of IEEE International Conference on Pattern Recognition,

Cambridge, United Kingdom: 2004. 1∼4rn℄ !uj�ni��/:zp�"Os6�y\/:P�
(SU Lian-Cheng Ph.D. candidate in Optical-electric Information Laboratory at Shenyang Institute of

Automation, Chinese Academy of Sciences. His research interests include computer vision, image process, and

mobile robots.)� b ni��ni��/:zp�"K9��B"/:P�
(ZHU Feng Professor in Optical-electric Information Laboratory at Shenyang Institute of Automation,

Chinese Academy of Sciences. His research interests include computer vision, image analysis, and intelligence

robots.)


