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A Method for Global Registration of Range
Data Combined with Markers

Liu Xiaoli Peng Xiang Yin Yongkai Li Ameng Zhao Xiaobo
(College of Optoelectronic Engineering, Key Laboratory of Optoelectronic Devices and Systems of
Ministry of Eduantion , Key Labratory of Optoelectronic Devies and Systems of Guangdong Province ,

Shenzhen University, Shenzhen , Guangdong 518060, China)

Abstract Range data registration is a key issue of 3D optical measurement. The method based on markers has the
advantage of cheapness, convenience and fastness. But the problem of error accumulation is still unsolved for multiple
viewing fields. A fine registration method to register the multiple range data with non-coding markers is proposed.
Image process and pattern recognition techniques are employed to detect the sub-pixel location of markers. The
markers’ local coordinates in 3D space are computed from optical measurement system. Through the principle of rigid
invariance of distance in 3D Euclidean space, the fine registration of two range data is completed. Moreover, a global
iterative algorithm is proposed for accurate registration of multiple range data. Using this algorithm, the maximum
error reduces from 0.123 mm to 0.076 mm. The experimental results illustrate the validity of this method. It can
automatically fast register multiple range data and decrease error accumulation.
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Fig.1 Marker pattern, (a) original circle image.
(b)ellipse image through projective transform
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Fig. 2 Sketch of global registration,

(a) two viewing fields, (b) multiple viewing fields
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Fig. 3 Grey and range data from two viewing fields,
(a) grey images of markers from two viewing fields,

(b) range data from two viewing fields
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Fig. 4 Result of markers registration
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Fig. 5 Result of two range data registration

Table 1 Distance error of markers registration

Pairs 1 2 3 4 5 6 7

E
/”fnr 0.0361 0.0372 0.0100 0.0140 0.0083 0.0142 0.0584
m

Mean error:0. 0254 mm;

RMS error:0. 0309 mm
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Table 2 Influence of global optimization on registration error

Error /mm Max Error Mean Error RMS Error
Before optimization 0. 122641 0. 043630 0. 052609
After optimization 0.076443 0. 034887 0.038929
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Fig. 6 Results of global registration
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