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Divide and Conquer Strategy for CNN Model in Facial
Emotion Recognition based on Thermal Images

Donghwan Leex, Jang-Hee Yoowst

[®] ok
I =

AARAAL &8 Hole gdgor w2 A4t o]FAXa gl 7|EelH, RGB 942 B8 d3ts
ol-ggk AN HAAE ZolAa Qrt Hsde A9 RGB 9747 vluws] =1 EAd A9 ¢S
W] g Ao Qo B2 SIAER AT =2 A4 VES H8R g B =RoAs g d3d V)
Hb 710129 A58 Eol7] 913 Divide and Conquer 7]¥He] CNN shA2FS A otslsit) Aoty WS
HA BF77F o5 A A FH2AE confusion matrix 45 8] 59 Fo& Fo2 BHIEE Sy
A7, o2 FY Fix o BRH A4 s AA FAHOE A AXEESR FAE UFoA 3
Aske S AFESIATE RS B8, AdE FFHEfe] AAlE EE S g CNN EdeoA <
2Aehs A¢ET RE Ao EL QA TS Hole AL s

Abstract

The ability to recognize human emotions by computer vision is a very important task, with many
potential applications. Therefore the demand for emotion recognition using not only RGB images but also
thermal images is increasing. Compared to RGB images, thermal images has the advantage of being less
affected by lighting conditions but require a more sophisticated recognition method with low-resolution
sources. In this paper, we propose a Divide and Conquer-based CNN training strategy to improve the
performance of facial thermal image-based emotion recognition. The proposed method first trains to
classify difficult-to—classify similar emotion classes into the same class group by confusion matrix
analysis and then divides and solves the problem so that the emotion group classified into the same class
group is recognized again as actual emotions. In experiments, the proposed method has improved accuracy
in all the tests than when recognizing all the presented emotions with a single CNN model.
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Fig. 2. Image using Histogram Equalization (a)
Original Image (b) Histogram Equalized Image
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