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Abstract 

Recent trends in computer vision (CV) show the pursuit of large-scale 

neural networks for object detection. Research has shown that these 

models achieve better results [1]. Current state-of-the-art methods 

need substantially more training data or augmentations to prevent 

overfitting [2]. This makes them impractical for niche domains where 

curated datasets are uncommon. 

This work describes a CV system for detection and tracking of 

Unmanned Aerial Vehicles (UAVs), that combines classic and deep 

learning methods. The system is designed to operate on Edge-AI 

devices mounted on UAVs. 

Aside from visual characteristics, spatio-temporal features such as 

motion can be used for object detection [3]. Video-aware neural 

networks have been developed for the purpose of motion detection 

[4]. However, classic algorithms exist for such tasks and offer better 

performance [5]. 

The developed algorithm solves two edge cases in object detection: 

when objects are visually unrecognizable and when the scene is 

stationary. It does this by using both appearance and motion, focusing 

on one when the other is limited. It consists of two subsystems: detection 

and tracking. The detection subsystem uses appearance and motion to 

pinpoint objects of interest. Tracking works between detection events, 

increasing framerate. 

Motion is detected by computing point-to-point correspondences 

between subsequent frames with the Lucas-Kanade optical flow 

algorithm. A background motion model is estimated with the RANSAC 

method to detect outliers based on velocity vectors. Background 

subtraction is used to mask stationary areas. A neural network for 

object detection is used when motion is unavailable. It operates on 

cropped regions of interest given by previous detections to improve 

performance and increase resolution. 

The result is a real-time UAV-To-UAV tracking system that can be used 

with limited training data. The solution has been tested in real-world 

scenarios on actual UAVs. The performance has been evaluated on 

existing and custom datasets. 
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