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A Study on Object Detection in Low-Light Defense Environment
through Optical Image Preprocessing
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Abstract Armies operate automated surveillance systems at frontline outposts to maintain readiness and
to compensate for troop reductions, aligned with a policy to enhance military capabilities through
technology. Managing multiple surveillance cameras can lead to operator fatigue and errors,
necessitating the integration of Al to overcome both technological and human limitations, particularly
in low-light conditions where Al object detection performance is often impaired. This paper explores
the advantages of preprocessing low-light optical images to improve Al object detection in military
settings. Images of humans and animals set against military backgrounds are collected and preprocessed
using histogram equalization. These images are categorized into original and preprocessed groups and
analyzed using YOLO. Analysis indicates that preprocessed images achieved a mean average precision
(mAP) of 0.890, exceeding the original mAP of 0.884. This suggests that image preprocessing significantly
enhances object detection capabilities in low-light conditions, which could benefit development and

refinement of military surveillance systems.
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Fig. 1. Research flow chart
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Fig. 2. Example of histogram equalization
(a) Before execution (b) After execution
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55 probability map.

Fig. 3. Procedure of YOLO algorithm[10]
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Fig. 4. Example of Dateset
(a) Original image (b) Augmented image

Table 1. Dataset used in study

Spec. Person Animal
Train 240 189
Dataset Valid 41 32
Test 13 10
All 294 231
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Fig. 6. Result of histogram equalization
(a) Before execution (b) After execution
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Fig. 7. PR-Curve of results
(a) Model A (b) Model B

Table 2. mAP results

Category Model A Model B

Person AP 0.780 0.787

Animal AP 0.989 0.993
mAP50 0.884 0.890
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