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Research on neural network body temperature algorithm
based on hip infrared measurement

Chen Xiaohui Wang Zhuopei Wang Youran Zhang Yongfang Lv Yashuai Wang Jingxin

(College of Automation, Nanjing University of Posts and Telecommunications, Nanjing 210023, China )

Abstract: The accuracy of infrared body temperature measurement is affected by many factors, which is characterized by non-linearity
and high complexity. In order to improve the accuracy of infrared body temperaturemeasurement, the influence of ambient temperature,
measurementdistance and emissivity on the accuracy of infrared body temperature measurement analyzed. The temperature field diffusion
model of the hip surface temperature is transformed into the actual body temperature of the human body. The partial least squares method
and the artificial neural network are used to optimize the temperature field model, which effectively solves the problem of the temperature
field diffusion method. The problem of multiple correlation between influencing factors and the nonlinear problem of compensation
modelare served effectively, and the reliability of the system 1is improved. The experimental results show that the
temperaturemeasurement error of the proposed infrared temperature compensation model is — 0. 12 ~ 0. 11 “C, which has higher
measurement accuracy and stronger adaptability.
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Fig.1 Block diagram of infrared temperature measurement systemstructure
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Fig.2  Structure of PLS and RBF coupling model
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Table 1 Influence factors and measurement results

of infrared temperature measurement

R bR
X Xy X3 Xy
WHL i
1 16 2 0.98 34.32 36.42
2 18 2 0.98 34.47 36.45
3 20 2 0.98 34.62 36.52
4 22 2 0.98 34.86 36.62
5 24 2 0.98 34.93 36.83
6 26 2 0.98 35.34 37.05
7 28 2 0.98 35.63 37.16
8 20 1 0.98 34.95 36.53
9 20 1.5 0.98 34.84 36.52
10 20 2.5 0.98 34.47 36.35
11 20 2 0.95 34.65 36.64
12 20 2 1.00 34.69 36.72
13 20 2 0.98 34.74 36.41
14 20 2 0.98 34.83 36.74
15 20 2 0.98 34.80 36.53
16 22 2 0.98 34.93 36.52
17 24 2 0.98 35.06 36.65
18 22 1 0.98 35.24 36.23
19 24 1 0.98 35.33 36.72
20 24 1.5 0.98 35.14 36.35
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Table 2 Correlation coefficients between variables

A X1 X2 X3 Xy Yy
X 1.000 -0.126 0.034 0.902 0.648
Xy 1.000 -0.028 0.623 0.109
X3 1.000 0.048 -0.020
X4 1. 000 0.548
y 1.000
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Fig.3  Fitting results of each model
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Table 3 Correlation analysis of coupling model

NN R AR
RS FNE
Pearson H{5&E 1 0.992 **
ARSEPRIRHE SR () 0.001
N 16 16
Pearson #H M 0.992 ** 1
AR & CUm) 0.001
N 16 16
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Table 4 Comparison of the results of the two models

(C)

B PLS-BRF & 571 T/ AR T A A

T e fiRXiRE e YRRz
36.52 36.59 0.07 36.71 0.19
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35.93 35.82 -0.11 36.09 0.16
36.05 35.97 -0.08 35.63 0.48
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