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The Influence of Degree of Thermal Imager Focusing on
the Detection Accuracy of Infrared Radiation
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Abstract: Based on radiation laws, infrared radiation caused by temperature can be measured by thermal
imagers, as one of non-contact temperature measuring method. Keeping other factors unchanged, we manage
to improve the precision of thermal imagers. We used blackbody as the target radiation source, and the
temperature is set to remain unchanged. Keeping a fixed distance between the thermal imager and the
radiation source, we adjust the degree of focus to collect data. Influence of the degree of focus of the thermal
imager on its output values is analyzed. It can be found that the values of the random points are not
consistent with uniform radiation target sources, when the thermal imager is out of focus. Only when it is in
a focused state, the random points and the regional output values tend to be stable. Variation coefficients and
variances of every points in the region in different focusing degrees were calculated, the stability of the
output values of the thermal imager were determined. The experimental results show that the degree of focus
of the thermal imager has a great influence on its output values. Variation coefficients and variances in the
region can be used to determine the stability of the output values of thermal imagers.
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Fig.3 Output values of thermal imager at the same degree of focus
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Table 1 Expectations and variance of output values of thermal imagers in random regions

Image
1 2 3 4 5 6 7 8 9 10 11
sequence
Expect 4489.86 4490.36 4489.14 4490.39 4489.25 4489.19 4488.56 4480.28 4492.08 4490.03 4498.92
variance 48.96 47.59 48.86 49.54 48.74 49.01 48.74 48.36 48.61 49.31 49.43
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Fig.5 Output value of thermal imager at the different degree of focus
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Table 2 Variance of the output value of thermal imager in random region under different focusing conditions

Image focus 0.52 0.59 0.7 0.86 0.9 0.94 0.95

Variance 277.92 24158 191.82 163.97 86.06 32.50 15.40

Image focus 0.98 1 0.97 0.93 0.92 0.88 0.76 0.49
Variance 10.04 8.82 1432 4718 63.67 11915 207.33 31220
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Table 3 Evaluation indicators

Datal Data2 Data3 Data4 Data 5 Area
Clarity ratio 1.386  1.4947 1.3788 14779 13353  1.3631
Sensibility 0.0007 0.0021 0.0003 0.0002  0.0006  0.0004
Wave momentum 335062 30.32 46.234 37.3343 27.5363 40.6235
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Table 4 The difference value of the output data of thermal imager under different focusing states

Data 1 2 3 4 5 6

7 8 9 10 11 12 13 14

Datal 329 281 236 77 73 3L 7 1 2 70 98 127 167 365
Data2 333 346 358 136 160 68 21 2 4 3 133 483 615 580
Data3 309 310 274 32 98 21 2 7 8 84 51 178 416 464
Data4 347 289 288 94 164 75 14 3 1 138 158 225 318 539
Data5 345 320 187 44 46 7 1 9 6 50 38 45 149 456
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Table 5 Variation coefficient of each random point in different under different focusing states

Data/Image focus 0.52 0.59 0.7 0.86 0.9 0.92 0.95 0.97 1

Data 1 0.0527 0.0493 0.0378 0.0330 0.0237 0.0094 0.0090 0.0075 0.0028

Data 2 0.0549 0.0596 0.0529 0.0511 0.0386 0.0179 0.0193 0.0166 0.0065

Data 3 0.0508 0.0508 0.0456 0.0409 0.0245 0.0096 0.0138 0.0089 0.0016

Data 4 0.0571 0.0545 0.0420 0.0402 0.0302 0.0151 0.0200 0.0175 0.0068

Data 5 0.0532 0.0526 0.0414 0.0301 0.0175 0.0065 0.0066 0.0040 0.0005

Data/Image focus 0.98 0.97 0.96 0.93 0.91 0.87 0.82 0.76 0.6

Data 1 0.0006 0.0031 0.0031 0.0055 0.0118 0.0160 0.0214 0.0407 0.0448

Data 2 0.0018 0.0011 0.0014 0.0003 0.0107 0.0468 0.0845 0.1004 0.0793

Data 3 0.0007 0.0063 0.0067 0.0063 0.0059 0.0170 0.0444 0.0675 0.0729

Data 4 0.0013 0.0071 0.0070 0.0112 0.0210 0.0279 0.0410 0.0688 0.0636
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