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Camera vibration is inevitable for remote photogrammetry of field, 
which is one of the main sources of measurement error due to the optical 
lever. Most of the existing research focuses on monocular camera 
vibration correction, and the research on camera vibration correction for 
stereo-DIC in field measurements is fairly limited. This paper introduces a 
stereo camera vibration correction based on scene fixed BG points and 
motion model parameters. The BG points are used to calculate the 
motion parameters of two cameras, and then the image coordinates of 
the interesting points that eliminate the global motion are estimated.

Fig. 2 (a) shows the configuration of the experiment, which includes 
two control stations. Each control station is mainly composed of an 
imaging system and a data processing unit. The imaging system consists 
of a CMOS camera with a resolution of 2480×2500 pixels and a 50 mm 
prime lens.

                           
Figure 2. Experimental setup of stereo-DIC system:  (a) Control stations;                          

(b) Measurement location.

The test system was installed on the roof of a four-story building. A 
precise two-dimensional mobile platform with a maximum range of 5 mm 
is set 140 meters away from the test system, as shown in fig.2 (b). Four 
3.5 mm displacements of the platform were performed in the x and y 
d irect ions respect ively.  The weather was overcast  dur ing the 
measurement itself with 6 m/s winds.

The first set of images were used as reference images for extrinsic 
parameters calibration and deformation measurement, as shown in Fig. 3. 
In each reference image, six BG points are selected to estimate the 
motion model parameters of the two cameras.

    Figure 3. The reference images:(a) Left view;  (b) Right view.

The extrinsic parameters, SIFT and Brute-Force algorithms are used 
to extract and match 1531 pairs of control points in the reference image. 
To find and remove mismatches, the image correlation search algorithm 
is introduced to improve the matching accuracy. The SBA method is used 
to optimize the camera parameters, as shown in Table 1.

Table 1. Parameters and re-projection error of stereo-DIC system.

The displacement curve of the measurement point calculated with 
the optimized camera parameters is shown in Fig. 4. The red curve and 
blue curve are the displacement curve of the measurement point without 
and with camera motion compensation. Due to the interference of 
camera vibration, the red curve has obvious fluctuations and its trajectory 
is quite different from the real trajectory of the measurement point. 

Figure 4. Displacement of measurement point before and after correction 
camera vibration: (a)x-direction displacement; (b) y-direction displacement.

 According to the blue curve, the motion track of the measurement 
pointis basically consistent with that of the platform. Compared with the 
true value, the maximum measurement deviation in the x and y directions 
is ±0.5mm.

A camera vibration correction algorithm for field remote 3D displacement measurement based on affine transformation is proposed. Six fixed 
background points in the field of view are used to calculate the motion parameters of two cameras, and then the image coordinates of the measurement 
points that eliminate the global motion of the camera are estimated. Compared with the method of frequently recalibrating extrinsic parameters or 
installing auxiliary equipment, the method has the advantages of easy operation and low cost, but its accuracy needs to be improved.


