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Adversarial Learning-Based Image Correction Methodology
for Deep Learning Analysis of Heterogeneous Images

Junwoo Kim' - Namgyu Kim'

ABSTRACT

The advent of the big data era has enabled the rapid development of deep learning that learns rules by itself from data. In particular, the
performance of CNN algorithms has reached the level of self-adjusting the source data itself. However, the existing image processing method
only deals with the image data itself, and does not sufficiently consider the heterogeneous environment in which the image is generated. Images
generated in a heterogeneous environment may have the same information, but their features may be expressed differently depending on the
photographing environment. This means that not only the different environmental information of each image but also the same information
are represented by different features, which may degrade the performance of the image analysis model. Therefore, in this paper, we propose
a method to improve the performance of the image color constancy model based on Adversarial Learning that uses image data generated in
a heterogeneous environment simultaneously. Specifically, the proposed methodology operates with the interaction of the ‘Domain Discriminator
that predicts the environment in which the image was taken and the Tllumination Estimator’ that predicts the lighting value. As a result of
conducting an experiment on 7,022 images taken in heterogeneous environments to evaluate the performance of the proposed methodology,
the proposed methodology showed superior performance in terms of Angular Error compared to the existing methods.
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Fig. 1. Similar Image Information Photographed in a Heterogeneous Environment
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GPU Tesla V100
HW CPU Xenon (R) 5120 2.20GHz
Memory 180 GB
Python 3.6.10
SW Tensorflow-gpu 2.2.0
Keras 2.3.0
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Table 3. Experimental Results

Average

Unit of Analysis Model Angular

Error

(A) Camera ‘C’ 7.7160

Per Patch (B) Camera ‘N’ 6.2980

(C) Simple Integration 7.5475

(D) Proposed 5.8676

(A) Camera ‘C 7.6938

Per Image (B) Camera ‘N’ 6.2160
(Average Pooling)

(C) Simple Integration 7.5513

(D) Proposed 5.7450

(A) Camera ‘C’ 7.7077

Per Image (B) Camera ‘N’ 6.2949
(Median Pooling)

(C) Simple Integration 7.4876

(D) Proposed 5.8268

Average Angular Error

7.72

769 77
200 7.55 755 7.49
7.00 6.30 6.22 6.29
S.81 5.75 5.83
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Fig. 7. Performance Comparison
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Fig. 8. Results of Applying Color Constancy
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