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[Abstract]

The object detection technology in the field of computer vision is utilized to detect aircraft targets
using electro-optical systems. Recent advancements in object detection, driven by deep neural networks
and hardware accelerators, have led to significant performance improvements, which can also be applied
to aircraft target detection. However, for successful integration into weapon systems, it is essential to
achieve high detection reliability and real-time processing in on-board environments. This paper presents
two strategies to address these challenges. These strategies focus on improving model training by
utilizing object shape information and optimizing the model with mixed precision computation. The
experimental results demonstrate that the methods improve the performance of the aircraft target

detection model and enhance its applicability to weapon systems.

» Key words: Object detection, Aircraft target detection, Deep neural network, Data augmentation,
Label assignment, NPU, Quantization
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I. Introduction
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II. Related Works

1. Object Detection via Deep Neural Network
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2. Optimization of Object Detection Model
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III. Methods

1. Improvement of Data Augmentation
1.1 Configuration of Data Augmentation
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IV. Experiments

1. Experimental Environment
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Table 1. Quantitative Performance Based on Model Training Methods

Method AP APgmall APlarge AR ARsmall ARjarge

YOLOX-M 43.0 42.6 86.2 48.1 47.5 89.5

+ Affine Transform Improvement 45.4 447 92.9 49.8 491 94.8

+ MixUp Improvement 46.5 45.6 94.4 52.1 51.5 95.8

+ Label Assignment Improvement 47.5 46.6 94.5 52.8 52.1 95.9

Ultralytics YOLOv8-M 42.6 41.6 95.7 46.8 46.1 97.0

Ultralytics YOLO11-M 435 42.4 95.6 47.9 47.2 97.1
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Table 2. Quantitative Performance Based on

Quantization Methods

Avg.

Method AP AR FPS

YOLOX-M (INT8) 40.0 45.6

+ End-node
INT16

+ Huge Tensor
INT4

43.1 48.4 28.5 1.61

43.5 48.8 28.9

V. Conclusions
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