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Abstract: Three-dimensional (3-D) free-form shape measurement, a challenging task pursued by computer vision, is mainly 
characterized with single view acquisition and multiple view registration. In conventional laser scanning system, outside positioning 
mechanism is usually employed to acquire serial line/profile data, so as to comprise a single view. The flexibility and working range of 
measuring system is seriously decreased. As for registration, the ICP-based methods are difficult to realize engineering applications for 
its inherent shortage, while the present engineering applications are mostly based on three-point-method, a sequential registration tactic, 
which can not overcome problems of error accumulation and propagation. In this paper, one 3-D free-form shape measuring system 
using unconstrained range sensor is designed. A quasi-active stereo binocular visual sensor embedded within a scanning mechanism is 
used as the range sensor. Error compensation is performed by residual amendment according to camera calibration lattice. Artificial 
control points are designed and adhered on object and one camera is introduced to shot these control points from different positions and 
orientations. Then ray bundle adjustment (BA) method is used to calculate the space coordinates of all the control points, so as to set up 
a global control net work. Registration can be completed by mapping at least 3 control points observed by range sensor in single view 
acquisition into global control network. In this system, no calibration for laser plane is required and the motion of range sensor is 
completely free. The overlapping of neighboring region is unessential for registration. Therefore, the working range of the system can be 
easily extended and good capacity for global error control is provided. The measuring precision mainly depends on the quality of global 
control network. Experimental results show that relative distance error of control points is no more than 0.2%. The proposed measuring 
system contributes to the engineering application of 3-D free-form shape measurement.  

Key words: shape measurement, multiple view registration, bundle adjustment, global control network 

  

* Corresponding author. E-mail: ren_tq@dlut.edu.cn 



This project is supported by Science Foundation for the Youth of Fujian Province, China (Grant No. 2009J05136), State Key Program of National 
Natural Science Foundation of China (Grant No.50735003) 

浏览（下载）论文全文（PDF格式） 

 关于我们-联系我们-网站地图-广告服务-人才招聘-加盟合作-法律声明  

地址地址地址地址: 中国北京百万庄大街22号  邮编邮编邮编邮编: 100037  电话电话电话电话: 8610-88379907  传传传传真真真真: 8610-68994557  
E-mail: cjme@mail.machineinfo.gov.cn  http: // www.cjmenet.com.cn 

©2006 版权所有《机械工程学报》编辑部 

  


