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Camera Calibration Method of Bacterial Identification
System Based on Template Matching
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Abstract: Based on the study of the principle and the method of traditional camera calibration, a special
template-matching-based monocular camera calibration method was used in the CCD-based automatic
bacteria identification system, trying to improve the shortcomings of the traditional methods. This
method directly used the 96-well elisa plate template in the system as a calibration auxiliary device. It
only required the camera in the automatic microbiological identification system to capture a certain
frame of the template image, and then it could calibrate the effective parameters such as the focal length
and the height of the CCD camera in the system according to the constraints of the projective geometry.
The whole progress required less calculation and was more practical. This method was proved to be

more effective by comparing it with the spatial triangle calibration algorithm.
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Fig.1 Schematic diagram of the automatic bacterial
identification system
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Fig.2 Schematic diagram of CCD-based image acquisition
system
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Fig.3 Schematic diagram of auxiliary calibration
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Fig.4 Schematic diagram of the specific calibration template
in this paper
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Fig.5 Points fetching in “diagonal cross”
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Fig. 6 Flow chart of the template-matching-based calibration
method
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Fig.7 Comparison of the original template image with the
binarization result
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Fig.8 Detection and identification of elisa plate wells in calibration and auxiliary device
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Tab.1 Camera calibration results by

“diagonal cross ”
based on template matching
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Fig. 11 Schematic diagram of spatial triangle calibration
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Tab.2 Camera calibration results based on spatial triangle
calibration algorithm
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