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Abstract. The relevance of the study was determined by the need to improve the reliability of communication in
Flying Ad Hoc Networks, where traditional routing protocols do not take into account channel quality and rapid topology
changes. The aim of the work was to develop an intelligent decision-making system capable of adaptively selecting a data
transmission route according to the state of the radio channel. To achieve this aim, methods of fuzzy logic, mathematical
modelling, simulation experiments and comparative analysis of routing efficiency were used. During the study, a model
of a fuzzy expert system was created that evaluates the quality of communication based on the signal-to-noise ratio,
the distance between nodes, and noise indicators, forms a database of IF-THEN rules, and determines the optimal
transmission path — direct or via a repeater. Experimental results showed that the proposed system increases the Packet
Delivery Ratio to 99%, while in the basic algorithms it was only 90%. The average transmission delay decreased from
80 to 50 ms, and the number of connection interruptions decreased from 0.2 to 0 cases per min. It was also found that
the system maintains network stability under conditions of signal-to-noise ratio fluctuations, ensuring smooth route
switching without excessive protocol traffic. The use of fuzzy logic made it possible to take into account the uncertainty
of the radio environment and proactively respond to signal quality degradation, preventing connection drops. The
practical value of the work lies in the possibility of integrating the developed system into drone network modules to
ensure reliable routing in highly mobile conditions, particularly in military, search and rescue, and civil applications

Keywords: Flying Ad Hoc Network; fuzzy logic; adaptive link assessment; communication reliability; delay; network
performance

Introduction

The development of unmanned aerial vehicles is one of
the most dynamic areas of modern information and com-
munication technologies, forming a new paradigm called
Flying Ad Hoc Networks (FANET). With the intensive use
of drones for military, rescue, transport and monitoring
tasks, there was a need to create routing systems capable
of operating in a mode of rapid topology change, where

communication quality varies constantly. As emphasised
by S. Lateef et al. (2022), FANET is one of the most unsta-
ble types of networks, since the interaction between drone
nodes is determined by the Signal-to-Noise Ratio (SNR),
delays and packet losses, which can change significant-
ly even within a few seconds. That is why ensuring reli-
able data exchange in such networks is considered a key
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engineering and scientific problem. S.A. Hasan et
al. (2024) systematised the current challenges of FANET
in their comprehensive study, highlighting the problems
of protocol adaptability to rapid environmental changes
and limited energy resources of drones. The authors con-
cluded that traditional routing algorithms, in particular
Optimised Link State Routing Protocol (OLSR) and Ad
hoc On-Demand Distance Vector (AODV), do not take
into account the quality of the communication channel
and the level of interference, and therefore are unable to
ensure network stability with high node mobility. A simi-
lar position was taken by O.T. Abdulhae et al. (2022), who
proposed a cluster-oriented approach to routing, demon-
strating that the formation of dynamic drone groups par-
tially increases the stability of communication, but does
not solve the problem of short-term signal failures. In their
work, Y. Zhang & H. Qiu (2023) attempted to overcome this
limitation by using deep neural networks — in particular,
the Dueling Deep Q-Network model - to predict link sta-
tus. However, the researchers noted that the high compu-
tational costs of this approach make it unsuitable for en-
ergy-constrained drone systems. An alternative approach
was demonstrated by M.Y. Arafat & S. Moh (2021), who
created a Q-learning-based routing protocol that takes
into account real-time topological changes in the network.
Their model proved the feasibility of using reinforcement
learning to maintain channel stability in dynamic FANETSs.

The issue of communication reliability in high-speed
scenarios was addressed by Q. Usman et al. (2021), who
proposed a protocol with link quality adaptation. Their
results showed that flexible route updates based on the
current SNR level can reduce the number of connection
drops by almost 30%. In this context, the work of S. Garg et
al. (2022) is important, where the routing approach was
based on a multi-level analysis of traffic, mobility, and net-
work congestion. The authors proved that cross-level op-
timisation significantly increases the packet delivery rate,
but requires complex coordination between protocol lev-
els. The development of hybrid routing systems is demon-
strated in the study by 1.S. Rajesh et al. (2024), where the
combination of fuzzylogic and Q-learning provided better
adaptability and stability compared to classical approach-
es. In turn, A. Rahmani et al. (2022) developed the OLSR+
protocol, which implements fuzzy logic for estimating link
lifetime. Their experimental analysis showed an increase
in packet delivery ratio (PDR) to 96%, while the basic
version of OLSR provided only about 85%. P. Bugarci¢ et
al. (2022) summarised trends in the use of reinforcement
learning in FANET routing, pointing to the growing role of
intelligent decision-making systems in ensuring network
stability. Their review confirmed that future approach-
es should rely on the integration of fuzzy logic, machine
learning, and heuristic mechanisms.

Summarising the results of the literature review, it
can be stated that current research is actively focused on
the creation of intelligent adaptive routing systems that
take into account the quality of communication in real
time. However, most existing solutions do not provide a
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proactive response to short-term signal degradation and
do not integrate fuzzy channel parameter estimation into
the decision-making process. It is these shortcomings that
havenecessitated the development, within the scope of this
work, of an intelligent routing system based on fuzzy logic,
capable of providing adaptive communication assessment
and increasing the reliability of FANET in dynamic condi-
tions. The aim of the work was to develop an intelligent
decision-making system for routing in an unmanned net-
work that is capable of assessing the state of the commu-
nication channel in real time and adaptively selecting the
optimal data transmission route. The research objectives
were to analyse current routing methods in unmanned
networks (FANET) and identify their limitations related to
high node mobility, radio channel variability, and lack of
adaptation to communication quality; to develop a con-
ceptual and mathematical model of an intelligent routing
system based on fuzzy logic, which provides an assess-
ment of link quality based on SNR parameters and other
channel characteristics and forms a decision on the selec-
tion of the optimal route; to implement and experimen-
tally verify the effectiveness of the proposed system in a
simulation environment, performing a comparative anal-
ysis with basic protocols (OLSR, AODV) for key network
metrics — PDR, average delay, and connection stability.

Materials and Methods

The object of the study was an unmanned ad hoc network
consisting of mobile drone nodes that exchange data via
radio channels without a fixed infrastructure (Azari et
al., 2017). The study selected a scenario with two or more
unmanned aerial vehicles that can transmit packets both
directly to each other and through an intermediate relay
node. A mathematical model of an intelligent routing sys-
tem based on fuzzy logic (Zadeh, 1965) was developed.
The system inputs include communication channel pa-
rameters between nodes, in particular the current SNR
on possible links, connection quality indicators (e.g., link
quality indicator, delay) and other available metrics. Each
input parameter is linguistically divided into terms using
membership functions (Fig. 1). For example, the SNR val-
ue is classified as “Low”, “Medium”, or “High”. Based on ex-
pert knowledge about the nature of radio communication,
a set of fuzzy IF-THEN rules is formed that mimic the logic
of route selection decision-making.

The rules are formulated in such a way as to reflect
various channel situations. For example, if the direct chan-
nel between nodes A and B is of high quality (high SNR),
and the quality of the alternative route via the repeater is
worse (low SNR on the R-B segment), then it is advisable to
transmit data directly. This rule can be formally written as:

Marece = MIN {15 (HIgh), Hoyg 45 (LOW)}, ey

where p,.. — the degree of support for the conclusion “use
the direct route”, defined as the minimum (AND opera-
tion) between the degree of membership of SNR,, in the
term “High” and the degree of membership of SNR;;, in



“Low”. In other words, under the conditions: if the signal
on the direct channel is high and the signal on the channel
from the repeater to B is low, p confidence that the direct
route is better is high.
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Figure 1. Membership functions
Note: a) for SNR (Low/Medium/High); b) for distance (Near/
Medium/Far)
Source: developed by the authors

Other rules are formed similarly: for example, if the di-
rect channelis poor (low SNR) and the connection through
the intermediate node is good (all segments with high
SNR), then it is advisable to transmit through the repeater.
The set of such rules forms the knowledge base of a fuzzy
system. The Mamdani method was used as a fuzzy logical
conclusion. The construction of linguistic variables and
rules corresponds to the classical principles of fuzzy sets
(Zadeh, 1965). At the defuzzification stage, a quantitative
assessment of the “advantages” of each possible route is
obtained. Ultimately, the system selects the route with the
maximum value of the output membership function (i.e.,
the highest degree of desirability). To verify the proposed
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approach, simulation modelling of typical scenarios of
communication between drones was performed. In par-
ticular, the situation was considered where sender A has
to transmit data to receiver B, and there is one potential
repeater R. The topology diagram is shown in Figure 2. The
conditions varied in different tests: the distances between
drones (which affects the SNR), the presence of interfer-
ence or signal shadowing, and the speed of movement of
the nodes. The simulation was performed using software
(Azari et al., 2017). The fuzzy system was implemented
using the MATLAB environment (Fuzzy Logic Toolbox,
developed by MathWorks Inc., USA) and the Python lan-
guage (libraries for fuzzy computing, developed by the
Python Software Foundation, USA) to conduct individual
experiments. Network quality indicators were selected as
criteria for evaluating the results: PDR, average transmis-
sion delay, and number of retransmissions. The results
were compared with the basic routing protocol (standard
algorithm without adaptive link assessment, e.g., AODV)
in the same scenarios.

Figure 2. A-R-B topology with d ,;, d ,;, d ; and links
SNR ,;;, SNR ,;, SNR g
Source: developed by the authors based on M.M. Azari et
al. (2017)

As can be seen from the diagram, with an increase in
the direct channel A-B degrades, while the two-hop path
A-R-B can maintain an acceptable under condition ; this
creates the conditions for adaptive switching between
direct and relay modes. The main modelling parameters
used during the experiment are presented in Table 1.

The selected parameters reproduce conditions typical
for FANET with moderate mobility and urban/suburban
attenuation (n=4), which allows for a correct assessment
of the benefits of adaptive route switching in an unstable
radio channel.

Table 1. Modelling parameters

Parameter Value
Pt (dBm) — Transmit power 30 dBm
B (MHz) - Bandwidth 20 MHz
NF (dB) — Noise figure 9dB
Path loss exponent n 4
Update interval At (ms) 100 ms
Node speed (m/s) 5m/s
Distance range (km) 0.5-2 km
Session duration (s) 300 s
RNG seed 1

Source: developed by the authors based on M.M. Azari et al. (2017)
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Results and Discussion

The simulation showed that the proposed intelligent
routing system demonstrates better data transmission
reliability compared to the standard approach. In par-
ticular, in scenarios with periodic deterioration of the
direct channel (e.g., separation of nodes A and B or the
appearance of temporary radio interference), the fuzzy
system detected this fact by a decrease in SRN and auto-
matically switched traffic to an alternative route through
node R (Azari et al., 2017). Thus, it was possible to avoid
a communication session break. The graph of PDR de-
pendence on time shows that at moments when the di-
rect channel deteriorates sharply, PDR in a network with
a traditional router drops (up to 60-70%), while the pro-
posed system maintains PDR at ~90% due to timely route
changes (Fig. 3).

On average, across a series of PDR tests, the pro-
posed algorithm achieved 99%, which is ~10% higher
than the baseline protocol without adaptive link estima-
tion. Although the choice of relay route could theoreti-
cally lead to increased latency, the average packet deliv-
ery time overall showed a significant reduction due to the
prevention of packet loss and retransmissions. Impor-
tantly, when fuzzy logic was applied, there was no sharp

increase in service traffic: the system makes decisions
locally at nodes based on current signal measurements,
so it does not generate significant protocol load on the
network. The summary numerical results for the selected
metrics are shown in Table 2.
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Figure 3. PDR(t) dependence: Comparison
of the basic protocol and the proposed fuzzy system
Note: moments of direct link degradation are marked with
vertical markers
Source: developed by the authors

Table 2. Comparison of metrics in scenarios

Metric Baseline Proposed
PDR, packet delivery (%) 90% 99%
Average delay (ms) 80 50
Number of breaks (per min) 0.2 0
Mode switching frequency (times/min) 0.2 0.4

Source: developed by the authors

Analysis of the results shown in Table 2 shows that
the implementation of a fuzzy routing system has signif-
icantly improved all key network performance indicators.
In particular, the packet delivery rate increased from 90%
in the baseline scenario to 99%, indicating an almost 10%
improvement in data transmission reliability. The average
delay decreased from 80 ms to 50 ms, confirming the ef-
fectiveness of adaptive route selection and rapid response
to changing channel conditions. The number of connec-
tion drops decreased from 0.2 to 0 cases per min, demon-
strating the system’s ability to maintain stable communi-
cation without loss. A slight increase in the frequency of
switching between modes from 0.2 to 0.4 times per min
indicates the dynamic flexibility of the algorithm, which
actively responds to signal parameter fluctuations without
creating excessive service load. The results confirm the ef-
fectiveness of the proposed approach and the feasibility of
using fuzzy logic to improve FANET performance in com-
plex radio environments. The improvement in network
performance is explained by the ability of the proposed
system to respond “smoothly” to channel degradation,
even before it fails completely. Unlike traditional algo-
rithms, which often rely on threshold values or connec-
tion break events, the fuzzy approach takes into account
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the degree of quality deterioration. For example, when the
SNR on channel A-B begins to decline from high to medi-
um, the system can already partially reduce its “trust” in
this channel and increase its readiness to switch to a back-
up route without waiting for the connection to be lost.
This achieves greater stability: the network redirects the
data flow in advance if the line quality falls below accept-
able levels. In fact, the proposed system acts as an expert
decision support system that accumulates heuristics (in
the form of fuzzy rules) about when it is better to use an
alternative route and automatically applies them in real
time. A comparison of the throughput for direct and relay
modes is shown in Figure 4.

Analysis of Figure 4 shows that the proposed adaptive
approach provides better throughput across the entire
distance range compared to using only direct or only relay
mode. At short distances (up to ~1.8 km), the direct chan-
nel is more effective, while after exceeding the threshold
value of about 2 km, the system automatically switches
to relay mode, which allows maintaining high data trans-
fer rates and preventing a sharp drop in channel capaci-
ty. The envelope line shows that dynamic route selection
achieves near-optimal performance across the entire dis-
tance range, and the switching threshold (dotted vertical



line) marks the point at which the adaptive mechanism
begins to favour relay connections. This behaviour con-
firms the system’s ability to maintain stable throughput
and ensures continuity of communication even as signal
loss increases with distance. To prevent “flapping” at the
decision boundary, a small hysteresis and time filtering
were used, which is a typical practice in fuzzy controllers
(Zadeh, 1965). The dynamics of the controller output and
the hysteresis effect are illustrated in Figure 5.
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Source: developed by the authors

As can be seen in Figure 5, the use of hysteresis signif-
icantly stabilises the behaviour of the system: the control-
ler output u(t) changes smoothly, without sudden jumps,
and the number of switches between transmission modes
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is significantly reduced. In the scenario without hystere-
sis, up to 5-6 switches were observed within 120 s, while
with hysteresis, only one switch was observed, which
indicates an increase in the stability of the algorithm to
short-term signal fluctuations. Reducing the switching
frequency prevents additional protocol load, improves
routing consistency, and contributes to stable communi-
cation quality preservation during dynamic SNR changes.
The results showed that the use of fuzzy logic in the rout-
ing process ensures the stability of unmanned networks
to sudden changes in channel parameters, increasing PDR
to 95-98% and reducing the frequency of communication
interruptions to zero. This effect was consistent with the
experiments described in E. Qafzezi et al. (2025), where
the use of fuzzy algorithms in transport opportunistic net-
works made it possible to reduce channel congestion and
stabilise data transmission. The comparison showed that
in the conducted simulation, this principle was further
developed through adaptive estimation of SNR parame-
ters, which ensures proactive traffic redirection even be-
fore a link failure occurs. An analysis of the trends outlined
in A. Malhotra & S. Kaur (2022) confirmed that most exist-
ing FANET protocols have a limited ability to respond to
radio channel dynamics, resulting in significant delays. In
the study, this shortcoming was eliminated by including
a variable signal quality assessment in the model, which
reduced the average transmission delay from 80 to 50 ms.

A comparison with the findings of E Pasandideh et
al. (2023) showed the conceptual similarity of the ap-
proaches: both emphasise the effectiveness of hybrid
systems that combine fuzzy logic with learning meth-
ods. However, the modelling showed that even a basic
fuzzy system without machine learning components can
achieve similar adaptability performance if the member-
ship functions are correctly configured. In the work of
AH. Wheeb et al. (2021), it was found that most FANET
topological protocols lose their effectiveness when transi-
tioning to three-dimensional space. The results obtained
clarified this conclusion: the fuzzy model maintained
connection stability of over 90% when changing distanc-
es up to 2 km and node speeds of 5 m/s, which exceeds
the parameters recorded in the aforementioned study.
The conclusions of J. Lansky et al. (2022) about the limi-
tations of reinforcement learning algorithms due to high
time and computational costs partly explain the advan-
tage of the proposed system, which does not require pri-
or training. This makes it suitable for autonomous drone
swarms, where routes must be determined instantly. A
comparison with the analytical observations of E Pasan-
dideh et al. (2022) suggests that taking into account the
energy characteristics of nodes can further improve net-
work stability. In the study, this idea is developed in the
form of a proposal to add a residual battery charge param-
eter to the fuzzy route evaluation function. The study by
S.Y. Chang et al. (2023) focused on communication chan-
nel protection and mobile base station security. A com-
parison with the results obtained showed that improv-
ing communication reliability in a fuzzy system not only

Bulletin of the National Transport University. 2025. Vol. 29, No. 2



44  Development of an intelligent decision-making system...

improves routing stability but also creates an additional
level of resistance to denial-of-service attacks by reduc-
ing the volume of service traffic. M. Giilbay & C. Kahra-
man (2023) traced the evolution of fuzzy set theory and
proved that even Type-1 models remain effective when the
rule base is carefully tuned. The results confirmed this the-
sis: optimising membership functions allowed for high de-
cision accuracy without switching to more complex Type-
2 models. The work of S. Rezwan & W. Choi (2021) outlined
the prospects for using reinforcement learning for FANET,
but the authors noted its high resource intensity. The com-
parison showed that the fuzzy approach provides similar
performance at significantly lower computational costs,
making it more efficient for distributed unmanned sys-
tems. A comparison of the conducted research with the
analysed works confirms that the proposed fuzzy routing
model corresponds to current trends in the development
of intelligent networks, but differs in its ability to provide
a proactive response to changes in signal quality without
prior training, while maintaining energy efficiency, sta-
bility and communication security in dynamic FANET
structures. The proposed system can be implemented
in the software of on-board network modules of drones
or ground-based swarm control stations. It is capable of
working in conjunction with standard routing protocols as
an add-on: for example, by evaluating link quality metrics,
the system can dynamically adjust the metrics of existing
protocols (OLSR, AODV) or make the final decision on
route selection in its own agent, which forwards packets.
Areas of application include military unmanned aerial ve-
hicle networks (to ensure stable communication between
drone units, where interference and manoeuvres are the
norm), emergency response systems (swarms of drones
for search and rescue, operating without infrastructure),
and commercial smart city projects (e.g., drone delivery,
which requires a reliable connection between drones). In
all these areas, improving routing reliability directly af-
fects the quality and continuity of service.

Conclusions
The study analysed existing routing methods in un-
manned networks and identified their shortcomings. It
was found that traditional protocols developed for Mobile
Ad Hoc Networks and Vehicular Ad Hoc Networks do not
provide sufficient efficiency in FANETs due to the highly
dynamic topology and intermittent nature of commu-
nication between drones. This confirmed the scientific
problem and determined the need to develop new ap-
proaches to routing adapted to the specifics of unmanned
networks. The work created a structure of an intelligent
routing system based on fuzzy logic, which is capable of
adaptively selecting a data transmission route depend-
ing on the current state of the communication channel.
The system analyses the parameters of the wireless envi-
ronment in real time and, using a fuzzy logic model with
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linguistic rules, determines the optimal path for message
delivery — direct or via intermediate nodes. A mathemat-
ical model for evaluating the quality of the communica-
tion channel using fuzzy logic has been developed, which
takes into account the main signal parameters, in particu-
lar the signal-to-noise ratio and additional link character-
istics. The fuzzy model integrates these indicators into a
single generalised channel quality criterion, on the basis
of which the most stable route in the network is selected.
The proposed system has been implemented in a simula-
tion environment and its effectiveness has been verified
experimentally. The results confirm its performance in
dynamic conditions of topology changes without a fixed
infrastructure. A comparative analysis showed that the
system demonstrates a significant improvement in per-
formance indicators for key network metrics. In simula-
tion experiments, it ensured a high level of data delivery —
from 99%, which is approximately 10% higher than the
results of basic approaches that do not take into account
the quality of the communication channel. There was
also a significant reduction in the frequency of connec-
tion drops and a roughly 20% reduction in network load
due to fewer retransmissions. This efficiency is explained
by the proactive nature of the fuzzy system’s response to
the gradual deterioration of channel quality, whereas tra-
ditional algorithms respond only after the connection is
lost. The implemented fuzzy rules allowed the system to
take into account expert knowledge about network behav-
iour and make near-optimal decisions under conditions
of uncertainty. The limitations of the study are that the ef-
fectiveness of the proposed fuzzy system largely depends
on the correctness of the construction of the rule base and
membership functions, which are currently defined by ex-
perts, which may reduce the universality of the approach
under other environmental conditions. In addition, the
model has only been tested for a limited number of nodes,
so for large swarms of drones, it is necessary to investi-
gate its scalability and adapt it to a clustered or hierarchi-
cal network structure. Prospects for further research lie in
combining fuzzy logic with machine learning methods to
improve the adaptability and self-learning capabilities of
the system based on the network’s operating experience.
Further work also involves taking into account the energy
parameters of drones and testing the effectiveness of the
algorithm in larger and more realistic scenarios, particu-
larly in field conditions.
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AHOTALIfA. AKTYaIBHICTb JOCJIiPKeHHsI 3yMOBJIeHa ITOTPe0OI0 MigBUINEeHH HAAIHHOCTI 3B’A3KY B 0€3MiJIOTHUX
Mepeskax Flying Ad Hoc Network, ne TpaaumiiiHi MpoToKo/IM MapuIpyTH3allil He BPaxOBYIOTh AKICTh KaHAIy Ta
IMIBUAKY 3MiHy TomoJiorii. Meta po6oTu moJssArana y po3po0JsieHHi iHTeIeKTyaaIbHOI CUCTEMU IPUHHATTA pillleHb,
37aTHOI aJallTUBHO BUOMpPATH MapIIpyT llepeJaBaHHs JaHUX BiAMOBiTHO 0 cTaHy pagiokaHamy. [/ OCATHEHHA
MeTH 3aCTOCOBAaHO METOAM HEeYiTKOI JIOTiKM, MaTeMaTHYHOIO MOJeJIOBAaHHSA, iMITalifHOrO eKCIIepUMEHTY Ta
TMOPiBHsUTLHOTO aHATI3Y e(peKTUBHOCTI MapIIpyTU3aIlii. Y X0l T0C/TiPKeHHSI CTBOPEHO MO/IeIb HEYITKOI eKCIIEPTHOT
CHCTEeMH, 10 OIiHIOE AKICTH 3B’I3KY 3a MapaMeTpaMy BiTHOIIIEHHS CUTHAJI/IIYM, BiICTAHHIO Mi}K BY3JIAMHU Ta
TMOKA3HUKAMU IIyMy, hopmye 6a3y MpaBU TUITY «IKIIO — To» (IF-THEN) i BU3Ha4Yae onTUMaNbHUHN MLISX Tepenadi
- mpamuil abo depea peTpaHCJaATOpP. EKCIepMMeHTaNbHI peayiabTaTH IIOKas3ajid, II0 3alpoIllOHOBaHA CHCTeMa
minBuiye KoedinieHT mocraBaeHHs naketiB Packet Delivery Ratio mo 99 %, Tomi sk y 6a30BUX alrOpUTMIB BiH
craHoBuB Jjuire 90 %. CepenHs 3aTpuMKa nepenadi amenmunaacsa 3 80 no 50 MmijlicekyHA, a KiIbKiCTh pPO3pUBIB
3’emHaHHsA 3HU3WIacA 3 0,2 1o 0 BUMMAAKIB HAa XBUJIMHY. BCTaHOBJIEHO TaKO’K, IIO cucTeMa 3bepirae crabinbHICTD
Mepeski 3a YMOB KOJIMBAHHA BiJHOIIEHHA CUTHAJI/IIyM, 3a0e3Iedyyiodyl IIJIaBHE IepeMHMKaHHS MapIIpyTiB 6e3
HAJINIIIKOBOI'O IIPOTOKOJIOBOTO Tpadiky. 3aCTOCyBaHHS HEUiTKOI JIOTiKX JO3BOJINJIO BPaXOByBaTH HEBU3HAYEHICTh
pagiocepenoBHINa ¥ MPOAKTUBHO pearyBaTH Ha 3HIDKEHHA SIKOCTI CUTHaJTy, IOIepemKalodi OOpHUBU 3'€AHAHB.
IIpakTHUYHA LiHHICTE POOOTH IMOJIATAE Y MOKINBOCTI iHTerparliil po3po06JseHol cucTeMU B MepeskeBi Moyl JpoHiB
IUTs1 3abe3neueHHsI HaliltHOT MapIIPyTU3aIlil B yMOBax BUCOKOI MOOUIBHOCTI — 30KpeMa, Y BiiCbKOBHX, MOIIYKOBO-
PATYBa/IbHUX i HMBITBHUX 3aCTOCYBAHHAX

Kniouosi cnoea: Flying Ad Hoc Network; HediTKa J10TiKa; afanTUBHA OI[iHKA JIIHKY; HAAIMHICTb 3B’I3KY; 3aTPUMKA;
NIPOAYKTUBHICTb Mepesk
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