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Development of Calibration Target for Infrared Thermal Imaging Camera
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Abstract Camera calibration is an indispensable process for improving measurement accuracy in industry fields
such as machine vision. However, existing calibration cannot be applied to the calibration of mid-wave and
long-wave infrared cameras. Recently, with the growing use of infrared thermal cameras that can measure defects
from thermal properties, development of an applicable calibration target has become necessary. Thus, based on heat
conduction analysis using finite element analysis, we developed a calibration target that can be used with both
existing visible cameras and infrared thermal cameras, by implementing optimal design conditions, with
consideration of factors such as thermal conductivity and emissivity, colors and materials. We performed
comparative experiments on calibration target images from infrared thermal cameras and visible cameras. The
results demonstrated the effectiveness of the proposed calibration target.
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Fig. 1 Distortion images: (a) no distortion: k = 0,
(b) pincushion distortion: k > 0, (c) barrel
distortion: k < 0
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Fig. 2 Calibration target using circular marks and
rectangular grids. (a): image of a calibration
plate (visible camera), (b): calibration algorithm
applied image (visible camera)
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Fig. 3 Infrared thermal image of existing calibration
target
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Table 1 Specifications of calibration target

Classification Color Emissivity Material
A Silver 0.04 AL 6061
B Black 0.95 AL 6061

(a) (b)

Fig. 4 Calibration target design. (a): calibration tar-
get structure, (b): thermal conductivity an-
alysis using FEA
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Fig. 5 Experimental results. (a): image of a calibra-
tion plate (IR camera), (b): calibration algo-
rithm applied image (IR camera)
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Table 2 Comparison of line profiling pixel number

LI |Cl|C2|C3|C4|C5|Co6|CT|L2
Visible | 6 | 13 | 12 | 12 | 12 | 13| 12| 12| 6
IR 6 |12 |13 (12|13 | 12|12 12] 7
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Fig. 6 Experimental results (a) region of visible
camera image, (b) region of IR camera
image, (c) line profile of (a), (d) line profile
of (b)
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