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Abstract 

This paper considers the problem of identifying changes in the images that simulate frames obtained from UAVs. Experiments were 
conducted on the use of deep neural networks on specially synthesized video datasets simulating the flight of the UAV equipped with a 
Full HD stabilized camera over rough terrain. A Siamese architecture network based on a pre-trained UNET network was used in the 
experiments. An accuracy score of 93-99% was achieved on identifying changes in the scene. 
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1 Introduction 

The system of new technologies called precision farming 
(PF) is based on the collection and practical application of 
large amounts of data on spatially distributed objects. 
Remote sensing, aviation and unmanned aerial vehicles 
(UAVs) [1] are used for collecting such data. It is necessary 
to develop methods for processing images obtained from 
UAV to solve classification and identification problems. 
These images are characterized by high resolution and 
relatively small space coverage compared to remote sensing. 
Currently, the use of deep neural networks is the natural 
technological technique for the automatic solution of these 
problems. 

The work describes experiments of using pre-trained 
UNET [2] networks to identify changes in the scene. 
VGG16 model [3] was also used in the experiments, 
however, the results obtained using UNET are shown below. 

2 The data used 

Several specially synthesized video sets were used for 
computational experiments. Each set consists of 3 videos: a 
video of the flight of the aircraft, a video with the changed 
landscape (elements are added, for example, a shovel, a 
hose), a video with the selected changed element (mask). 
The number of frames is the same. Figure 1 shows an 
example of the images obtained from the synthesized video. 
The first row contains the original frames, the second – the 
changed frame, and the third – the mask.  

To input the image the neural network it is transformed 
as follows: 

1) All image sizes have been changed from 

1920×1080 (Full HD) to 455×256. 

2) Frames with masks have been changed from RGB 

to Grayscale. 

3) Pixel values are normalized. Value for a color 

image (average – [0.485, 0.456, 0.406], standard 

deviation – [0.229, 0.224, 0.225]), gray (average – 

0.485, deviation – 0.229). 

 
FIGURE 1 Example of the received images from the synthesized video 

3 Computational model and results obtained 

The model was trained in the proportions of 90% for training 
and 10% for validation. For training, the amount of a 
difference and a without_difference data was taken the same. 
(If the number of difference frames was 400 in the file, then 
a without_difference was taken randomly in the amount of 
400 pieces). For training it was decided to use transfer 
learning with the basic resnet18 model. Each frame is passed 
to this model, and the output is a vector of dimension 
Nx1000, where N is the number of frames. Then we 
combine two vectors, get the vector of size Nx2000 and pass 
it to a linear layer with a sigmoidal activation function, 
which gives a value from 0 to 1. We assume that if the value 
is greater and equal to 0.5, then the image contains objects 
of interest. Figure 2 shows the class listing used to define 
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frames with changes. 

 
FIGURE 2 Class listing used to define frames with changes 

Binary cross-entropy was used to evaluate the training. 
Stochastic gradient descent (learning rate 0.001, momentum 
0.9) was used for optimization. 

The table of results of computational experiments (Table 
1) shows the parameters and results of computational 
experiments. The “Data" column describes the video data 
that was used for training. The next 2 columns contain 
information about the amount of data. The last 3 columns 
contain experimental results. 

TABLE 1 Results of computational experiments 

№ Data 

Numb

er of 

frame
s of 

traini

ng 

Numbe

r of 

frames 
of 

validati

on 

Cross

-
entro

py 

Accura
cy 

Traini

ng 

time 

1 Only  land2 1235 
137 

 

0.001

1 
0.93 9m 2s 

2 Land2, land3 
3249 

 

361 

 
0.001 0.9972 35m 1s 

… … … … … … … 

6 

Land2,3,4,4s

dvig, 5, 6fall, 

6spring, 7fall, 

7spring 

36909 4101 
0.001

2 

0.9919 

 

252m 

23s 

 
 
Notes: 
lang 2, 3, 4, 5, 6, 7 – a folder with video files with the corresponding 

flyby number; 

fall – autumn landscape; 

spring – spring landscape; 

Sdvig – shift of the image in the video frame. 

4 Conclusion 

The developed Siamese model of the neural network can 
determine whether a frame contains objects of interest based 
on two frames submitted to it for analysis. The experiments 
show that the resulting solution works under different 
conditions simulated in the simulation environment 
(lighting, seasonality, and frame shifts). 

The obtained accuracy values allow us to state the high 
quality of identification within a synthetic set of images.  

Further work involves increasing synthetic datasets and 
conducting experiments on real datasets. 
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