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Abstract  

Today, wireless technologies are the leaders in the construction of subscriber access networks, and self-organizing AD-HOC networks are 
increasingly popular. They have many advantages, but the lack of a fully developed standard for their work also leads to a large number 
of unresolved problems at the moment. One of the main problems in the functioning of AD-HOC networks is the choice of the optimal 
routing protocol. This paper provides an analysis of existing routing protocols, their shortcomings and a variant of further improvement of 
the algorithm of their work. 
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1 Introduction 

The development of modern wireless technologies is a 
fundamental trend in the operation of subscriber data 
transmission networks or "last mile" networks. At the same 
time, in parallel with the development of new standards and 
technologies that increase the speed of data transfer, 
research on new principles of organizing communication 
between nodes is underway. One of the main directions of 
development of wireless networks is the construction of 
self-organizing networks (AD-HOC). Such networks do not 
require any additional infrastructure other than the nodes 
themselves. Connection of a node in such networks occurs 
automatically. AD-HOC networks do not have a single 
control center, so all nodes take over the network 
management functions 

An important circumstance is that the nodes of such a 
network are independent from each other and can be 
switched on and off from it at any time, which 
predetermines the random nature of the network structure. 
In addition, network nodes of the AD-HOC type are fully 
or partially functionally identical, that is, they can act both 
as a host and as a gateway, using the terminology of IP 
networks. The latter feature makes it possible to classify 
AD-HOC networks as a type of peer-to-peer 
communication systems [1]. 

The use of self-organizing networks has a number of 
advantages over traditional wireless networks due to the 
ability to transfer data over long distances without 
increasing transmitter power, resilience to changes in the 
network infrastructure, the ability to quickly reconfigure in 
an adverse interference environment, as well as simplicity 
and high speed of deployment. In addition, the peer-to-
peer principle of organizing dynamic networks determines 
their high resiliency by eliminating the problem of central 
link vulnerability, which is typical for systems with 
asymmetric functionality. 

However, in the construction and operation of AD-
HOC networks, several classes of problems can be 
distinguished [2]:  

 the problem of ensuring noise immunity is 
associated with the openness of the signal 
transmission medium. At the same time, the 
transmitted packets can be influenced by both 
external sources of interference, by deteriorating 
electromagnetic compatibility in the network, and 
internal sources of interference that arise during the 
formation of a data stream, such as intersymbol and 
interchannel interference;  

 the problem of ensuring the security of transmitted 
data. Since the interception of signals in the radio 
environment can be carried out by any device that 
has a radio receiver tuned to the desired frequency, 
information security can only be ensured using 
various encryption protocols;  

 the problem of the total bandwidth of networks - is 
primarily associated with the principle of providing 
a node with access to the transmission medium, in 
which the total bandwidth of the channel is evenly 
distributed among all connected nodes that need to 
transfer data packets;  

 the problem of the efficiency of the applied routing 
methods lies in the complexity of the topology of 
self-organizing networks and the dynamism of its 
nodes. 

The features highlighted above lead to the fact that the 
protocols and technical solutions used in classic wired 
networks, for example, centralized routing with a hierarchy 
of pre-assigned routers, in AD-HOC networks turn out to be 
ineffective and do not provide the required performance. 

2 Overview 

In this paper, the features of the functioning of AD-HOC 
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networks, their advantages and classes of problems are 
considered. Note that when analyzing the shortcomings of 
this technology, taking into account the need of modern 
applications for the constant growth of throughput, the most 
important are the issues of effective information transfer and 
improving the operation of routing algorithms. 

3 Decision 

The main problem of organizing an AD-HOC network is to 
ensure efficient routing of transmitted data blocks. The 
complexity of this task is due to the dynamic, and in some 
implementations - and random, nature of the network 
structure. 

Routing protocols can be divided into two large classes: 
proactive and reactive [3]. Proactive routing protocols are 
controlled by routing tables that are generated when the 
network is created and updated whenever the network 
structure changes. The most used proactive protocols are 
DSDV, OLSR, and WRP. Reactive routing protocols search 
for a route to an end node only when there is a need for 
mutual exchange of information between nodes. After the 
exchange of information between the two end nodes, the 
route is stored for some time in the memory of these devices. 
If there is a need to transmit information on the same route 
again, but the time elapsed since the last transmission 
exceeds the storage time of the route in memory, the route 
search process is repeated. The most used reactive protocols 
are AODV, DSR, DYMO. 

After analyzing these protocols, we can conclude that 
proactive protocols have a clear advantage over reactive 
ones in terms of route building time. For proactive protocols, 

this process occurs in advance, and you only need to read 
the route from the table, while reactive protocols need to 
send out a broadcast request and wait for confirmation from 
the addressee. However, proactive protocols need to 
constantly broadcast, which can consume a significant 
portion of the network bandwidth, especially in networks 
with a large number and high mobility of nodes [4]. 

The solution for further optimization of routing 
protocols can be the use of algorithms based on machine 
learning. This is due to the fact that machine learning 
algorithms (for example, reinforcement learning) are well 
suited for optimization problems for given system 
parameters with a large array of input data. These algorithms 
in multi-node transmission networks can increase the degree 
of flexibility in choosing the optimal route due to machine 
learning, which uses a scheme with assigning weights to 
routes and using feedback to update the route weight 
depending on the success of packet transmission. 

Conclusion 

Today, there are many problems in the field of creating 
wireless self-organizing networks with variable topology. 
And one of the main ones is the problem of routing and the 
definition of a specific routing protocol. 

There are many standards and protocols for 
implementing wireless AD-HOCs, however, they also have 
significant drawbacks. 

The solution for further optimization of routing 
protocols can be the use of algorithms based on machine 
learning theory. 
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