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THE SEARCH FOR INTERNET CONNECTION UNDER EXTREME 

CONDITIONS 

 

Zaitseva А.M., student e-mail:azaitseva938@gmail.com 

Dmytro Motornyi Tavria State Agrotechnological University 

 

Problem statement. Learning during the war is very difficult, but it is possible. At 

this time we apply the knowledge and skills that we got before on practice.  

In February 2022 the city of Melitopol was occupied by Russian military forces. 

One of the problems in occupation has been the search of communication. 

Knowledge of physics and the probability theory came in handy. Of course, there 

are days, when there is neither communication nor electricity, or signal suppression 

devices are working. Before full-scale invasion into the city of Melitopol there were 

nearly 10 internet-providers working and three operators of mobile communication 

functioning. During the first weeks a few of them had stopped broadcasting, and in a 

few months the rest joined them. For a while it was possible to find communication. 

Now there are only three providers and two operators of mobile communication which 

work. But the quality of communication is poor.  

Main research. Generally, the reliability calculation scheme of internet-

communication can be presented in Figure 1. 

 

 

 

Figure 1. The reliability calculation scheme of internet-communication under 

general conditions 

 

Previously, the probability of failure of each of the elements was low, whereas 

now (from empirical experiments) it is 50%. So, we look for some sources of signal, so 

that reliability scheme can look this way: (Fig.2). 

 

 

 

 

 

 

 

Figure 2. The reliability calculation scheme of internet-communication under 

extreme conditions 

 

On practice this means that we need to connect to Wi-Fi from neighbours, 

relatives or a router without a password of an establishment and, preferably, they should 

be from different providers or be located in different buildings. This helps to find 

communication when a part of the city is shut down or when signal suppression devices 

are on. The mobile internet can also be used. 

If three independent sources with likelihood of operation of 50% (0,5) are 

available, the probability that at least one of them works is:  

Р = 1 - 0,53 = 0,875. 

Source Recipient 

Source 

Source 

Source 

Recipien
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All modern transmitters of the Internet use the ultra high frequency range. They 

are substantially absorbed by atmosphere, and therefore require repeaters, that work 

within a line of sight. Radiation that Wi-Fi devices emit falls under the radio frequency 

category. Phones of the second, third and fourth generations (2G, 3G, 4G) emit radio 

frequencies in the range of 700-2700 MHz, whereas the fifth generation phones (5G) 

emit up to 80 GHz [1]. Modern routers work on 2.4 GHz and 5 GHz frequencies. All 

ranges listed above refer to ultra-high frequencies – a part of electromagnetic spectrum 

with oscillation frequencies that lay approximately between 30 MHz and 3000 GHz [2]. 

Routers and 2G, 3G, 4G communication work in the range of decimeter and 

centimeter long waves [4]. Therefore, Internet receivers (mobile phone, PC or laptop) 

receive radio waves of the ultrashort range. These waves are not absorbed by the 

ionosphere, but, like sun rays, they permeate it and head into space. That is why 

communication, using ultrashort waves is only possible on distances, where there is 

nothing between recipient and transmitter antennas [2]. 

For the approximate calculation of the range of propagation of ultrashort waves 

within a line of sight (S, km), the following formula is used [3]: 

          √  √   
where H ‒ the height of transmitter antenna (meters),  

h ‒ the height of recipient antenna (meters). 

If the height of a communication tower is 25 m, then at the ground level the range 

of the signal will reach 20 km in the absence of obstacles. On the ninth floor (the height 

is approximately 27 m) it can reach 42 km. 

But, like all waves, radio waves can undergo diffraction, interference, reflection, 

absorption and attenuation. The main factor here is dielectric properties of the 

environment. In a city building the signal might be reflected multiple times by metal 

roofs. Therefore, distribution trajectories of radio waves can be the most unexpected [4]. 

At the same time big trees and buildings create signal shadow zones and weaken the 

signal. Metallic sunscreens on windows, metal roller shutters also influence the signal 

propagation. 

Conclusions. On practice the search of the signal on the upper floors of high 

buildings, or watching for the appearance of the signal when moving around the city 

would be productive. Even within one room until mid-July of 2022 it was possible to 

find places with signals from Kyivstar and Vodaphone, despite the fact that local 

communication towers had been turned off at the end of May. 
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