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INTRODUCTION. Previously [1], the significance of modern demining robot development, as 

well as demining solutions were mentioned. In short, due to violations of human rights, nowadays it 

is common to find landmines or other explosives on certain areas. This issue is especially important 

in Ukraine: country, that became the most mine-flooded in world due to russian military intervention. 

As a result, it is of great importance to clean up the landscape from explosives. 

From the perspective of safety, robots are well suited for demining tasks: better to lose a machine 

rather than human life. However, robotic solutions have their own disadvantages, such as limited 

mobility and huge sizes. In this way, it is still possible to develop a better alternative to existing 

robotic solutions. 

HARDWARE SELECTION. The main goal of robot is both move on a flat terrain and be 

capable to detect the explosives, and so the hardware selection was the main priority during 

development of new robot. In this way, the structure of robot was planned and developed according 

to figure 1. 

The project does not involve sophisticated kinematics, like legged movement, precise allocation 

and other, so instead of building the carcasses and choosing the electronic parts from scratch, existing 

solution in a form of one of TSCINBUNY robots [2]. 

The schematic includes Arduino-like controller (figure 1.a), that can accept the 7.4V charge and 

reallocate it to servos (figure 1.c) via a specific shield (figure 1.b). The movement controls are 

transported via a Bluetooth module (figure 1.d), while the image from ESP-32CAM camera (figure 

1.e) is sent to the laptop via webpage. Even though camera is physically connected to the controller, 

the only type of their communication is a set of messages for launching the camera during the launch 

of robot. 
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SOFTWARE DEVELOPMENT. In this way, there are two subsystems to be programmed: 

movement and object detection ones. 

To move the developed machine, an operator should have sent such a message to the Bluetooth 

module, that would correspond to one of the movement instructions. Furthermore, it is not enough to 

send only one message. This process is represented on figure 2: there, blue color represents the events 

in physical world, red one represents instructions, acquired by robot (M for movement, S for stop, 

Noth for nothing, when connection is lost), black cyclogram represents commands, executed by 

robot.  

It similar projects [3,4,5], usually the movement of robot changes during the touching button up 

and down (figure 2.a). It is convenient for general projects because of simplicity in code, however it 

does not suit military-related applications due to lack of noise protection [6,7].  

 

 
a) – TSCINBUNY controller;  

b) – McNamham wheel manipulator trolley shield;  

c) – gear motors;  

d) – HC-08 Bluetooth sensor;  

e) ESP32-CAM. 

Figure 1 – Connection schematics of the developed robot 
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Figure 2 – Cyclograms for instruction execution for different robotic movement algorithms 

 

If robot does not get the touch-up instruction (“stop”), then it will keep moving. Moreover, such 

behavior is unpreventable due to impossibility to distinguish the “Noth” instruction from user 

inactivity. 

Thus, it is more reliable to perform instructions according to figure 2.b, where certain instruction 

is constantly sent on controller once in a particular time interim. Here, if no instructions get to the 

controller, then timer can be launched to make robot stop after certain time. 

According to algorithm mentioned above, an Android application was developed to send 

instructions to controller (figure 3). 

 

 
a) – layout; b) – code 

Figure 3 – Android application for movement control 
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After getting the message via a virtual serial port, robot must process acquired instructions, which 

is done according to method, mentioned in [3]. Also, the movement stop after connection lost was 

considered. As a result, the code from figure 4 was uploaded into controller. 

 

 
Figure 4 – Controller code for movement of robot, page 1 

 

  

 
Figure 4 – Controller code for movement of robot, page 2 
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At the same time, robot must also transmit the video to computer for object detection tasks. To do 

it, a code from [8] was applied to transfer the image from ESP32-CAM to the local webpage. Then, 

the code was processed in PyCharm, where the image is processed with a pretrained YOLOv8 model. 

To perform an object detection, a neural net must be trained and infused in a system [9,10]. This 

involves preparing training, cross validation and test data, followed by training prosses itself and 

ending up with passing the image through image detection application. The dataset of explosives was 

taken from [11]. Then, model was trained in Google Collab according to [12]. Lastly, the video from 

web page was extracted according to [3], processed and displayed (figure 5 and 6). 

 

 

 
Figure 5 – Python code for processing and displaying image 



   

 

 

 
«AUTOMATION AND DEVELOPMENT OF ELECTRONIC DEVICES»  

АDED-2025 Part 1. 

 

 

66 

 

 
Figure 6 – Results of detection 

 

CONCLUSION. Even though neural network successfully detects most of explosives, there are a 

lot of false negatives in the detections. Also, the developed robot lacks battery monitoring system and 

chassis for dust protection, so there are still ways of developing the project. 
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