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Abstract:

Infrared thermometers are popular because of their safety, hygiene, and high efficiency.

However, commercial infrared thermometers have large measurement errors and high cost, so their
application is limited. Considering this, this paper first analyzes various factors that affect the measurement
accuracy of an infrared thermometer and gives the calculation results of the specific influence degree. Then,
using STM32F407 MCU as the control core, an MLX90615 infrared sensor, DS18B20 integrated
temperature sensor, and HC-SR04 ultrasonic sensor to obtain information, a cheap and reliable portable
infrared thermometer for hospitals and families is designed, and a method of temperature compensation is
provided. Finally, the reliability of the system design was verified by testing. The test results show that the
maximum comprehensive error is less than 0.15°C, which has definite practical value and reference value.
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Table 1 The test results of distance compensation
A(Standard value: 36.70C) B(Standard value: 36.87°C) C(Standard value: 37.70°C)

Distance/cm Measured value Measured Measured
e Error/C Vale /C Error /'C Valle /C Error /'C
0.2 36.71 0.01 36.89 0.02 37.71 0.01
0.5 36.70 0.00 36.88 0.01 37.71 0.01
1.0 36.70 0.00 36.87 0.00 37.69 -0.01
2.0 36.70 0.00 36.87 0.00 37.71 0.01
3.0 36.68 -0.02 36.88 0.01 37.70 0.00
35 36.67 —-0.03 36.86 -0.01 37.72 0.02
4.0 36.64 —-0.06 36.85 -0.02 37.74 0.04
45 36.58 -0.12 36.83 -0.04 37.77 0.07
5.0 36.54 -0.16 36.78 -0.09 37.81 0.11

K2 B EEAMENR LS
Table 2 The test results of ambient temperature compensation

T
A B C
Ambient
Measured Standard Measured Standard Measured Standard
temperature Error Error Error
value value value value value value
12(Morning) -0.02 36.41 36.51 -0.10 36.67 36.70 -0.03 37.48 37.50
21(Noon) 0.01 36.67 36.70 -0.03 36.82 36.80 0.02 37.71 37.70
17(Afternoon) 0.05 36.81 36.87 -0.06 37.00 36.68 0.02 37.76 37.71
#3 ZEIMKER
Table 3 Comprehensive test results
. » Measurement ~ Measured Standard
Environmental conditions ) Error /'C Alarm or not
object value /'C value /'C
36.39 36.51 -0.13 No
In the morning, no wind, no sunshine; ambient
36.61 36.60 0.01 No
temperature: 10°C
C 37.40 37.50 -0.10 Yes
A 36.72 36.70 0.02 No
At noon, no wind, sunny; ambient temperature:
B 36.92 36.80 0.12 No
25°C
C 37.85 37.70 0.15 Yes
) ) A 36.68 36.70 -0.02 No
At noon, windy and shady; ambient temperature:
B 36.80 36.80 0.00 No
22°C
C 37.69 37.70 -0.01 Yes
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