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High Precision Detection Technology of Pedestrian Face Temperature
Based on Infrared Thermal Imaging
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(Faculty of Information Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In order to measure the surface temperature of moving objects in complex environments, a method
based on the combination of thermal infrared image and visible light image is proposed in this paper. Firstly,
the ROI of moving object is detected in the visible image, and a correction method is implemented based on
affine transformation to achieve accurate registration of the image. Then the thermal infrared image is
calculated and the temperature of the specific area of the moving object is finally obtained. In this paper,
pedestrian face is taken as the research object. The experimental results show that the method has high
accuracy for non-frontal and slightly occluded faces, and can quickly detect the surface temperature of
specific moving objects. The measurement error of this method is within 0.2, which can basically meet the
requirements of fast screening the surface temperature of moving objects in dense occasions.
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Table 1 Comparison of face detection effectiveness

) Number of faces  Face detection Detection
Algorithm
detected rate/% speed/ms
Adaboost 1559 79.22 >300
Cascade
1677 85.21 >105
CNN
Fust 1736 88.21 >63
Algorithm in
) 1762 89.53 >57
this paper

Adaboost 1 Cascade CNN BLiE G /D% 22 # i %2 14
AN R FEA, B O IS FEAN =y . FuSt
TENT A JR) G ) KA I RV AR 22 (1) T

ASCREY RN IAE 22 8F, G s N
BIRAAER E R UERE, m ARz, wE 6 iy
RN EATINRBOR, Horh (@) 9 IETE B, (b) i K,
A UE HAE N AR AR B R . DL RBOK AR BE Y

M, Iz R R A I N SR =) & 1
KA RO ISR & 1, ek i (), 52

I_J*A(IJIJJEFF

(@) IET (b)
(a) The front (b) The side
BI6 Ao R
Fig.6 The effect map of face detection
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Table 2 Image registration bias data at different imaging

distances
Imaging Average deviation Average deviation
distance/m  before correction/pixel  after correction/pixel
1 28 2
2 17 2
3 9 1
4 4 1
5 2 1
6 1 0
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Table 3 Experimental data of pedestrian surface temperature

at different locations

Number of Number of
surface surface
temperature temperature
. temperature . temperature
measuring measuring
. /C . /I'C
point point
1 37.0 7 37.2
2 37.1 8 37.1
3 37.3 9 37.0
4 37.0 10 37.1
5 36.9 11 36.9
6 37.1 12 36.8
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