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Abstract  

Precision farming (PF) is a promising area of agricultural development. PF requires the collection and processing of a large amount of data 
to conduct more accurate and timely agrotechnical measures. UAVs can be used to collect such data. However, the specifics of collecting 
data from UAVs lead to peculiarities in solving computer vision problems using machine learning models. Training models requires a 
large amount of data obtained from low-flying platforms. Game engines provide the ability to generate such data. The work describes the 
results of generating synthetic images using the Unreal Engine 4 game engine. A model environment is developed, and a set of images is 
obtained that are used for computational experiments using the FCN8s and UNET networks. 
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1 Introduction 

The economy of Kazakhstan is largely oriented towards the 
commodity production based on non-renewable resources. 
At the same time, the country is also rich in renewable 
resources, including agricultural products. The development 
of agricultural production requires a transition from 
extensive to intensive production methods. A system of new 
technologies called Precision Farming (PF) is an example of 
this approach. PF is based on the collection and practical 
application of large amounts of data on spatially distributed 
resources and objects. At the local level unmanned aerial 
vehicles (UAVs) can be used to collect such data. Moreover, 
UAVs can also be used to perform precise agricultural 
activities, such as fertilizers and herbicides application. 
Nevertheless, for the effective use of UAVs, it is necessary 
to reduce the share of manual labor for management and 
improve the quality of monitoring. In this regard, it is 
necessary to develop methods for processing images 
obtained from UAVs to solve classification and 
identification problems. 

Currently, image classification problems are quite 
effectively solved with the help of deep learning models, 
which, however, require significant amounts of data for 
training. However, the number of marked up datasets that 
take into account the features of the platform (high 
resolution, low altitude) [1] is not large. [2]. Methods of 
augmentation or generation of completely artificial datasets 
are used to reduce the deficit in this kind of marked up data. 
This paper describes a method of model environment 
creation for generating synthetic video data using the Unreal 
Engine 4 game engine. 

2 Generating synthetic video data 

Tools for developing game and simulation environments 
have both common features and differences and are aimed 
at a wide range of needs (Unreal Engine, Unity, GameMaker, 
Godot, CryEngines, Blender [3]): game engines that do not 
require programming knowledge and skills; engines based 
on popular web technologies; engines that are opensource 
and can therefore be customized or extended by experienced 
users; and professional game engines. The choice of a 
particular engine is not trivial. But popular tools called 
Unity and Unreal Engine are most often used to generate 
synthetic data. 

A comparative analysis of the functions supported by 
Unity3D and Unreal Engine showed that the Unreal Engine 
has the best functionality. It provides a more realistic light-
shadow system, setting up scenes to use the CPU-GPU 
computing capabilities, and using the Blueprints visual 
scripting system. In addition, it is an opensource system. 
This engine was chosen for further experiments. 

We have developed a simulation environment, which is 
a unique scene created by procedural tools of the Unreal 
Engine 4. The environment includes the necessary lighting, 
physical constraints and laws of the real world, and models 
for simulation (Figure 1, 2). 

The movement of the UAV is modeled by camera actor, 
which allows you to follow the trajectory defined by the user 
(Figure 2). A script can be changed by adding, moving, and 
importing new objects to the scene, and the flight path can 
also be adjusted. Thus, if necessary, it is possible to quickly 
create a new environment for testing. 
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FIGURE 1 Simulation environment 

 
FIGURE 2 Trajectory of the camera (UAV) 

Rendering system built in Unreal Engine 4 (Figure 3) 
was used to export the scene simulation and UAV’s camera 
motion data in the image sequence format. 

 
FIGURE 3 Result of exporting data from the camera 

The part of the generated video data can be seen at the 
link: 
https://osf.io/q8t2d/?view_only=d060717a6f814f128f67d2
49d2d5ad43 

To evaluate the results obtained in the task of searching 
for changes in the scene, we conducted computational 

experiments using the transfer learning scheme. For the 
experiments, we used the pre-trained networks FCN8s [4], 
UNET [5]. Experiments have shown the promise of UNET 
in the task of recognizing changes in the scene. An accuracy 
score of 93-99% was achieved on a synthetic video dataset. 

3 Conclusion 

Game engines provide the ability to generate a theoretically 
unlimited number of images to solve computer vision 
problems. Thus, they cover the scarcity of marked-up data 
required for deep learning models. This paper conducts 
preliminary experiments on generating synthetic images 
using the Unreal Engine 4 game engine. As a result, a model 
environment was formed, and a marked-up dataset was 
generated in the amount of 1 hour of video. The results of 
experiments using the FCN8s and UNET networks show 
that for training and evaluating machine learning models it 
is necessary to: 

 increase the number of images; 
 perform experiments with changing lighting, season, 

and weather conditions in the model environment. 
A special issue is the generation of multispectral images, 
which are widely used for calculating vegetation indices. A 
synthesis of multispectral data requires additional analysis 
because the quality of the resulting multispectral images is 
difficult to identify by traditional way by an expert viewing 
of the images. 
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