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Failure Diagnostics of Thermal Imaging Camera by the LSTM
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Abstract Thermal imaging cameras are mainly used at night, in bad weather, and in high-temperature
environments. Their durability due to the intended long-term use is very important as failure can cause
fatal damage. Recently, the demand for thermal imaging cameras used for various purposes, such as
communicable disease control, fire, and failure diagnostics, has been increasing. There are many studies
on failure diagnostics in systems using thermal imaging cameras. However, few studies diagnose faults
specifically in thermal imaging cameras. Therefore, this study extracted data values at a temperature
range of 70~90°C for the printed circuit board (PCB) and infrared (IR) lenses with high risk priority
number (RPN) for the failure mode and effect analysis (FMEA) of thermal imaging cameras and confirmed
that the resistance increased during the failure of the PCB module. The acquired time series data were
analyzed using long short-term memory (LSTM), which is one of the deep learning techniques. The
results showed that when three data accuracy errors were obtained by temperature, 0.028~4.208% higher

accuracy was obtained compared to models of other systems.
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Fig. 1. Composition of thermal imaging camera
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Fig. 2. Principle of thermal imaging camera
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Table 1. FMEA results of Thermal Imaging Camera
Type Failure Cause Occurrence |  Severity Detection RPN
IR Lens Incorrect temperature data collection of failure 4 8 5 160
PCB Scratches, board broken 4 8 3 96
Li-ion battery Short circuit, abnormal output voltage, cracking 2 5 3 30
Cable Cable damage due to short circuit 3 5 4 60
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Fig. 3. Diagnostic process of thermal imaging camera

Fig. 4. Testbed configuration for temperature
chamber experiment
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Table 2. Results of RMSE, MAE and MAPE

Type RMSE[%] MAE[%] MAPE[%]
70 T 0.028 1.276 2.815
75 C 0.042 2.052 4.208
80 € 0.043 2.161 4.316
85 C 0.031 1.493 3.128
90 T 0.029 1.381 2.891
Average 0.035 1.673 3.472
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