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A Three-Dimensional Measurement Method by Combining Binocular

and Monocular Vision Systems

Lei Yanzhang Zhao Huijie Jiang Hongzhi

(Beijing University of Aeronaustics and Astronaustics, Beijing 100083, China)

Abstract Based on the combination of binocular vision measurement and monocular vision measurement, a new

three-dimensional (3D) measurement method is proposed with the two systems, the common field of view is

reconstructed by a binocular vision system, and the unmatched area is filled up by two monocular vision systems,
which is composed of the projector and cameras separately. Their world cooridinate systems can be unified to a

common reference with uniform calibration. In the measurement of gesso head portrait, the data missing near the
nose can be avoided by this method. While the reconstruction precision of the binocular vision system is maintained,

this method improves the measurement results efficiently.
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Fig. 1 Structure of the system
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Fig. 2 Reconstruction result of binocular vision system
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Fig. 3 Reconstruction results of monocular vision system (a) left camera and projector, (b) right camera and projector
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Fig. 4 Image with projected fringes
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Fig. 5 Phase principal value of two-stage fringes (a)

and the procedure of heterodyne phase unwrapping (b)
Krp @ (ay) @y (s ) 4300 R I A0 WA B 4 AH
PR FFZEAE WIS B T A, RS 3 25 38 A M 37, LA
PEIFES RS MEMHEMERN, B & (x.y) =
¢, (s y) s L

B, (v y) ::4Liiﬂé, (3)

AHTC3) ZCRI AT A5 20 J8 1 0 A0 I 9 4% BORH 37 & IT 45
AR T ELAE R A JE T B[R] I 2 A A AL B A A
HAREB G —1E— D HMER A L

SRR TTIEXT 1 H i A8 Sk AR A A AL R T 45
RAnTE 6 P LUK BEACRFALE .

6 AHALR I EIS
Fig. 6 Phase unwrapped image
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Fig. 7 Reconstruction result by combining monocular

vision system and binocular vision system
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