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JOCIIIVKEHHSA XAPAKTEPUCTHUK ITPOTOKOJIIB
MAPIIPYTH3AILIIL B AD-HOC MEPEXKI

Adhoc mepexi HaOyBalOTh 3HAUHOTO MOLIMPEHHS OCTaHHIM yacoM. BrpoBamxkenHs 5G €
OJTHUM 13 YMHHHKIB SIKi IPUCKOPIOIOTH IIeW Mporec. AJie CTPIMKHIA 3pICT OKpIM MepeBar Mae i psin
OOMEXyIOoUnX YMHHUKIB. OJHMM 13 TaKUX YMHHHUKIB € BEJIMKA KUIBKICTh ICHYIOUMX INPOTOKOJIB
MapIIpyTu3alii 1 BiACYTHICTb CTaHAAapTH3alii BXKe IIbOMYy MHUTaHHI. ToMy 151 poboTa mpHUCBIYCHA
JTOCTIIKEeHHIO e(DeKTUBHOCTI MPOTOKOJIIB MapuipyTu3aiii B adhoc mepexax mpu pi3HUX 30BHILIHIX
nmapamMeTrpax, TaKMX SK piBeHb HABaHTAXEHHS 4YHM MOOIIBHICTh KOpHUCTyBadiB. Pe3ynbpraTtu
JOCIIJKEHHS JO3BOJISIIOTh 00paTH HaWKpaIlyii allrOpUTM MaplIpyTH3aLiil B 3aJIe)KHOCTI BiJl 3aJaHUX
YMOB.

Researching the characteristics of routing protocols in ad-hoc networks is a highly
relevant task in telecommunications, as wireless ad-hoc networks are becoming increasingly
prevalent in remote regions, even in extreme conditions, military operations, and scenarios
where establishing infrastructure networks is not feasible. Routing protocols are essential for
ad-hoc networks to ensure efficient and reliable data exchange between network nodes.
However, due to such networks' dynamic and unpredictable nature, selecting the optimal
routing protocol becomes challenging. Current research in this area is necessary to optimize
the operation of ad-hoc networks and ensure their best functioning.

Analyzing the characteristics of different protocols enables telecommunications
engineers to understand their advantages and limitations, thereby facilitating the
development of optimal solutions to enhance the functionality and efficiency of ad-hoc
networks in various application scenarios. Current challenges include high variability in
packet loss, network instability when users’ movement speed changes, and insufficient
efficiency of routing protocols in ad-hoc networks.

This work aims to analyze the dependency of packet loss on network uptime, study
the impact of users' movement speed on network efficiency, and investigate the effectiveness
of different routing protocols in network operation. To achieve this goal, simulations were
conducted to collect and analyze relevant information regarding network dynamics, users'
movement speeds, and the selected routing protocol. We commenced the research by
choosing the optimal moment for simulation to ensure the stability of the metrics. We
considered various user movement patterns to identify robust metrics. The research results
are presented in a graph, enabling the selection of the best time for further analysis. To
thoroughly study packet behavior over different periods, we plan to conduct eight
simulations ranging from 70 to 50,000 seconds. These data will be the basis for developing



optimization strategies and network management to improve productivity and efficiency
(Figure 1).
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Accordingly, the optimal time interval for conducting research is 20,000 seconds or
more. Only under such conditions can sufficient stability and reliability of the obtained data
be ensured for further analysis and practical application.

In the subsequent stage of the study, the impact of user mobility on the efficiency of
ad-hoc networks using the AODV protocol was analyzed (see Table 1). Notably, for this
study, two fixed communication nodes were established, interacting with mobile nodes of
varying velocities.

Fig. 1. Dependence of indicators on time.

Table 1. Analyzing the impact of user speed on network efficiency.

Speed loss rate (%): | round-trip avg (ms): | stddev (ms):
Lack of mobility 0,00297965 1.91593 0,101542
Low mobility 16.0342 177,603 857,769
Moderate mobility 30,7564 460,749 1255,67
Fast mobility 43,6678 787,03 1521,98

From the perspective of a telecommunications engineer, the research findings indicate
that as the user speed in an ad-hoc network using the AODYV protocol increases, data loss
increases, as does the average connection setup time and its standard deviation.

In cases where user movement speed is low or mobility is absent, the network
efficiency is relatively high, as evidenced by minimal data loss and low average connection
setup time. Such conditions may be typical for stationary or low-mobility objects, such as
sensors in monitoring systems.

However, in cases where user movement speed is high (moderate to high mobility),
network efficiency significantly deteriorates, leading to significant data loss and increased
connection setup time. Such conditions may arise, for example, in mobile applications or
scenarios where users move quickly.

Thus, an ad-hoc network using the AODV protocol may be effective when a fast and
reliable connection between nodes is required in cases of low or zero mobility. However,



issues with network stability and efficiency may arise in cases of high mobility,
necessitating additional optimization measures or the selection of a different network type.

In the final stage of the study, an evaluation of network performance using different
routing protocols, including AODV, DSDV, and GPSR, was conducted (see Table 2). The
results provided important information regarding the performance of each protocol under
different network conditions. Specifically, the AODV and GPSR protocols demonstrated
low levels of data loss and small average delay times, highlighting their high efficiency in
route establishment and data exchange in the network. On the other hand, the DSDV
protocol showed significant data loss and ample average delay time, indicating its lesser
efficiency than other protocols.

Table 2.Investigation of network performance under different routing protocols.

IIpoTokoa loss rate (%0): round-trip avg (ms): sent
AODV-1 0.00595752 3.15598 33571
AODV-M 0.00596303 4.81104 33540
DSDV 7,99487 13,9246 33559
GPSR-M 0,152103 14,2624 33530
GPSR-M 0,149134 14,2303 33527

Conclusion. The conducted research confirms the relevance of analyzing routing
protocol characteristics in ad-hoc networks, especially considering their prevalence in
remote regions and conditions where establishing infrastructure networks is not feasible.

The research results underscore the importance of selecting the optimal routing
protocol depending on specific application conditions, such as user mobility and network
stability. High user mobility rates may lead to significant data losses and network efficiency
degradation, necessitating careful protocol selection and potential optimization strategies.
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