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Abstract  

The paper discusses the video and image preprocessing steps that are required for a wide range of clustering, segmentation and classification 
tasks. The peculiarities of the processing processes presented in this work are the large volume of video data and potentially high data 
acquisition speed when multiple UAVs are in operation. The described stages provide conversion of the raw data into a format suitable for 
input to a machine learning system with subsequent solution of the problem and for further research. 
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1 Introduction 

Computer vision is a set of machine learning techniques, 
which in turn is part of the field of artificial intelligence [1]. 
Computer vision tools and techniques are widely used for 
UAV data collection and processing. The wide range of 
UAV applications and the features of this platform [2] 
require the development of a set of video data processing 
methods in monitoring tasks. In fact, it is necessary to 
develop a sequence of operations that could transform and 
process the "raw" data to solve a wide range of clustering, 
segmentation and classification tasks. The first and very 
important task is video and image preprocessing. 

Data preprocessing is a set of methods that provide 
conversion of raw data into a format suitable for input to a 
machine learning system and subsequent solution of the 
problem. 

2 Overview 

Video data processing involves the same steps as image 
processing except for one additional step to extract frames 
from the video file.  The steps for pre-processing video data 
include: 
1) Retrieving frames from the video, and saving them. 
2) Dividing the dataset into training and test parts. 
3) Increasing the sample size by adding modified frames. 
4) Normalization of data. 
5) Data centering. 
6) Data scaling. 

Later in this paper, these steps will be discussed in more 
detail.  

3 Decision 

3.1 Retrieving frames from video, and saving them 
This procedure is illustrated in figure 1 (figure 1) 

 

 
Figure 1 - Frames of the synthesised video file 

Above is an example of the same frame cut out of three 
video files. Since the length of the video is 53 seconds, we 
get 1590 frames, given that the frame rate of the video is 30. 
It is possible to reduce the number of images by taking only 
part of the frames rather than all of them, which is 
essentially equivalent to reducing the frequency. 

3.2 Dividing the data set into training and test sets 

It is necessary to divide the data set into two groups of 
unequal size in order to check the validity of the obtained 
results (to check the quality of the classification algorithm). 
The first (large) group is intended for training the system. 
The second (smaller) group is for testing the system. 

3.3 Augmentation of the sample by modifying them 

Data set augmentation or data augmentation is a technique 
that allows increasing the size of the training dataset by 
modifying the existing dataset. In image processing tasks, 
such modification is performed with the existing images, 
which eventually improves the generalization ability of the 
neural network. Such methods include the following: 

 Image cropping.  
 Vertical and horizontal shifts. 
 Magnifying or reducing the image. 
 Rotations and flips. We can rotate the image by a 

certain angle.  
Each rotated image is unique for the model. Arbitrary 

rotation within 360 degrees is possible. The image can be 
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flipped horizontally or vertically, depending on the object. 
For example, a car image cannot be flipped vertically, as this 
would result in an upside down car. However, it is possible 
to flip it horizontally so that the car is viewed left and right. 

3.4 Normalizing 

Scaling is an operation that moves data from one numeric 
range to another by simply dividing it using a predefined 
constant. In deep neural networks it is necessary to limit the 
range of input variables to 0 to 1. This allows first of all to 
give all the input data the same weight initially, and 
secondly, to optimize the learning process (matching the 
ranges of input variables and neural network weights speeds 
up the process of finding the optimal weights). For example, 
individual pixel colour parameters vary from 0 to 255. 
During normalization, this range changes to a range of 0 to 
1. 

3.5 Centering 

Centering is an operation that helps achieve more stable 
learning. Centering partially solves the problem of explosive 
gradient growth and vanishing gradient, when due to the 
great depth of the neural network, the gradient required for 
the error back propagation algorithm becomes vanishingly 
small. Centering allows to transform the data set so that the 
average value of each data sample is 0. 

3.6 Scaling 

To train a neural network, it needs to be given an image of 
a certain size. Since the data source may be different, most 
often we convert its images to a certain size. For example, 
in our experiments we have used image sizes of 128x128, 
256x256, 512x512 pixels. The maximum size is usually 
limited by the GPU memory and its architecture. In 
particular, when using NVIDIA P100 GPU with 12 GB of 

memory it is possible to store 3 images of 512x512 size at a 
time in the video memory. 

4 Conclusion 

As a result of computational experiments, preprocessing 
methods for synthetic and real video data have been tested, 
which include 

 Obtaining frames from video, and saving them. 
 Dividing the dataset into training and test parts. 
 Data augmentation. 
 Normalization. 
 Data centering. 
 Data scaling. 

The peculiarities of the processing processes are the 
large volume of video data and potentially high data 
acquisition speed when multiple UAVs are in operation. 
Features of real-time data processing of multiple UAVs will 
be the subject of further research. 
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