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Multi-view reconstruction measurement design
based on binocular camera

DING Shaowen'* | ZHANG Xiaohu'?> , WANG Jie'* , SHI Zhongchen'"
(1. College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China;
2. Hunan Provincial Key Laboratory of Image Measurement and Vision Navigation,
National University of Defense Technology, Changsha 410073, China)
Abstract; Optical non-contact measurement of large-scale scenes has wide application in engineering. The multi-view reconstruction based on
a single camera needs to arrange scale datum into the measurement area, and the image acquisition process is complex and requires a high overlap
ratio between adjacent images. Therefore, a method of multi-view reconstruction using binocular cameras was presented. This method not only
inherits the advantages of large measurement range in multi-view reconstruction, but also does not need to arrange scale datum, and the image
acquisition process is simpler. Besides,the double camera constraint was added in the process of data optimization. Specific methods are as follows ;
firstly the internal parameters and solid connection of two cameras installed on the fixed rod were obtained according to camera calibration ; then the
binocular cameras were used to acquire the images of the area to be measured and obtain the spatial point cloud by binocular intersection. The
transformation relation of the coordinate system of point cloud in adjacent time was calculated by the method of pose estimation, and the camera’s
parameters and point cloud’s coordinate of each moment were transformed to the specified coordinate system. The position and pose of the camera
and the coordinate of point cloud were optimized by using the bundle adjustment, and the size parameters and the deformation information were
calculated from the point cloud coordinates. The test results show that in the range of 5 m, the measurement’s error is 3 mm, the average error is
1 mm. This method is suitable for the measurement of large scale object and scene and is stable and reliable.
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Fig. 1 Principle of multi-view reconstruction

measurement based on binocular cameras
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Fig.2  Flowchart of multi-view reconstruction

measurement based on binocular cameras
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Fig.3 Calculation of the relationship between the

coordinate systems of the point clouds in adjacent time
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Fig.4 Schematic diagram of camera’s transitive relation
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Fig.5 Reference coordinate system with fixed points
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points to be measured
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Tab.1 Precision verification of size’s measurement
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VI EZSRATDIEN 7625 mx2 m x2 m (1]
Y L AR SR OB E 20 R I i, R
SRS B A 2 K O, HL AR S X E L
D73 o AN ) S0 15 22 K, D PRI A 1 U
FNZ RS LD FEH T AR SRR
AEREHE N LA A )R R BP AT

R FR G 2T AR [ 2 s s A A
Bt T By RS B2, 6T TS A H S, X [F]—
FrNZ 5, 4 AIAE 14 FRak sl 9 PLAA 19 BRAE A9

AR 14 BRakind 3 PUAR 2R 1F T BEA T4, 00 245
RITRIEEBARME I EG TN 2 FroR .

R2 ARFHTRTVEFE L
Tab.2 Comparison of size’s measurement accuracy in
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Tab.3 Measurement result of deformation information
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