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----------------------------------------------------------------------ABSTRACT-------------------------------------------------------------- 
The dynamic topology of a mobile ad hoc network (MANET) distinguishes it as a decentralized kind of wireless 
network. When it comes to performance, a routing protocol is crucial. It is employed to ascertain and to find route 
that is both accurate and effective between two source and destination nodes to ensure that messages are delivered 
on time. We have examined the OLSR (Optimized Link State Routing) protocol in this research. Multi-point relays 
(MPRs), which are chosen nodes that forward broadcast messages throughout the flooding process, are the main 
idea employed in the protocol. MPRs are used to reduce routing cost by limiting the spread of control messages 
across the network. Many efforts have been made in the last few years to choose MPRs efficiently, which leads to 
improved routing performance. We provide a state-of-the-art assessment of the various MPR selection processes 
used in recent years in this work. 
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1. INTRODUCTION 

A mobile ad hoc network, or MANET [1], is a type of 
computer network that forms instantaneously without a set 
architecture using mobile nodes. Nodes are freely and 
readily inserted and withdrawn. An ad hoc network [2] is 
sometimes known as an infrastructure-less network since it 
lacks the base infrastructure of conventional networks. It 
lets the user interact without a physical network, no matter 
where they are in the world. An ad hoc network lacks a 
central management that handles communication [3]. 
Typically, the nodes' transmission range is limited. In order 
to forward packets, each node must ask its nearby mobile 
nodes for assistance. These kinds of networks are usually 
the best option when a fixed network cannot be created or 
there is no fixed infrastructure. 
 
MANETs enable communication between devices and the 
sharing of helpful data even in challenging circumstances 
and remote locations lacking conventional network 
infrastructures. These characteristics have led to the 
widespread usage of MANETs in many fields, including 
education, search and rescue [4] [5], military operations 
[6], and disaster management systems [7]. To carefully 
select and improve the most adaptable MANET protocol for 
real-world applications, it is crucial to simulate several 
MANET protocols [8] [9] [10] and assess how well they 

work under diverse scenarios. It is generally recommended 
to take into account a number of important factors while 
assessing the effectiveness of ad-hoc network protocols. 
They must first be tested in real-world scenarios [11] [12], 
such as a variety of delicate transmission scenarios, a small 
buffer size to hold messages, relevant data traffic models, 
and an actual mobility model, among others. 
 
Proactive, reactive, and hybrid routing protocols [13] are 
the three types of MANET routing protocols. Each node in 
proactive maintains a routing table to keep track of 
topology changes and to maintain route information 
accessible to packet transfers. However, reactive lacks a 
routing table and creates a route only when communication 
is required. The best elements of proactive and reactive 
routing protocols are combined in hybrid protocols, which 
include methods with a natural inspiration. In this paper, 
only different variations of the standard OLSR protocol [14] 
[15], a proactive routing protocol, have been discussed.  
 
The rest of the article is organized as follows. A brief 
introduction to OLSR is given in Section 2. Section 3 
discusses several OLSR extensions and provides an 
overview of their key features, advantages, and 
disadvantages. The paper's conclusion is given in Section 4. 
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2. OPTIMIZED LINK STATE ROUTING (OLSR)  
One of the most widely used wireless routing protocols, 
OLSR performs comparably better on MANETs and is 
developed by optimizing the traditional link state routing 
technique. Since OLSR is a proactive protocol, it always 
ensures previous route availability. It can surpass its 
corresponding benchmarks in terms of packet delivery ratio 
(PDR), throughput, and end-to-end delay because of the 
previously available routes [16].  
 
Through a frequent or sporadic exchange of Hello and TC 
messages, nodes in a MANET can build and maintain 
necessary pathways. Performance degradation may result 
from message collisions, traffic jams, and increased energy 
consumption, all of which can be brought on by the 
increase in TC communications, particularly in congested 
networks. Only the chosen MPR nodes are allowed to 
forward TC messages, allowing OLSR to regulate or 
optimize the broadcasting of TC messages. Two or more 
TC messages may be contained in a single TC packet sent 
by an MPR node. This helps to reduce routing overhead and 
the possibility of packet collisions between nodes. 
Consequently, fewer TC messages can be sent by lowering 
the MPR set. The basic MPR selection strategy of OLSR 
protocol has been given in Algorithm 1.  
 
Algorithm 1: MPR selection strategy of OLSR [17] 
1: Start with MPR(u) ← N (u) where willingness of y ∈ N 
(u) is WILLALWAY S 
2: Compute D (y) for all y ∈ N (u) 
3: for Each y ∈ N (u) do 
4:    if y is the only node to reach some w ∈ N2(u) then 
5:         Add y to MPR(u) and Remove w from N2(u) 
6:    end if  
7: end for 
8: while N2(u) remains not empty do 
9:    if Only y ∈ N (u) has highest reachability and 
willingness for some w ∈ N2(u) then 
10:       Add y to MPR(u) and Remove w from N2(u) 
11:       if More y ∈ N (u) with same reachability and 
willingness then 
12:           Find y ∈ N (u) where D (y) is maximum 
13:           Add y to MPR(u) and Remove w from N2(u) 
14:        end if 
15:   end if  
16: end while 
17: Integrate MPR(u) for all interfaces of u 
 
 
(MPRs) nodes are essential for limiting the transmission of 
control TC signals. Heuristic in nature, the standard MPR 
selection process requires a node (u) to preserve its one-hop 
and two-hop neighbor sets, N(u) and N2(u), respectively 
[17]. Nodes that are accessible to members of one-hop 
neighbors N(u) and whose willingness is not WILLNEVER 
are included in N2(u). Every node keeps track of the 
"willingness" parameter, which is an integer number 
between 0 and 7 that expresses how eager it is to transfer 
traffic for other nodes. WILLNEVER(0) indicates any node 
that is not interested in forwarding traffic for other nodes, 

possibly due to resource constraints. A node with 
WILLALWAYS(7) indicates that it is constantly prepared 
to forward traffic on behalf of other nodes. Every node has 
WILLDEFAULT as its default willingness (3). Any node y 
that belongs to N(u) has its degree shown as D(y). D(y) is 
the number of symmetric neighbors of node y minus the 
node u doing the computation and any other nodes that are 
also members of N(u). 
 
By dispersing different kinds of control signals including 
Hello, TC, MID, and HNA, OLSR facilitates proactive 
routing to find the optimal path. Through the control 
messages, the MANET nodes share neighbor and routing 
information. The nodes create and maintain the topology 
data in their routing tables using the control packets. 
 
OLSR performance in MANET is largely dependent on the 
effectiveness of the MPR selection technique [18]. 
Researchers have worked hard in recent years to develop an 
MPR selection approach that takes into account several 
performance metrics, including throughput, packet delivery 
ratio, end-to-end delay, secured routing, and energy-
efficient OLSR, among others. 

3. SEVERAL IMPROVEMENTS ON OLSR  
To ensure good performance in MANET, several works 
have been done in the recent years. In this study, the main 
purpose is to introduce the most recent works and 
improvements on OLSR so that researcher can extend these 
works for further improvements.  
 
Table 1 illustrates the major improvements of OLSR that 
enable it to show better performance in terms of different 
performance metrics such as throughput, end-to-end delay 
and packet delivery ratio.  
 
Table 1: Protocols related to the improvements in terms of 
throughput, end-to-end delay and packet delivery ratio. 
Protocol 
Name, 
Year 

Contribution Future Scope 

Efficient 
OLSR 
[17], 
2024 

MPRs have been selected 
based on heuristic 
approach and considering 
only 1-hop neighbors. This 
process enables OLSR to 
reduce routing overhead 
without degrading the 
other performance metrics. 
By choosing 
approximately 55%, 28%, 
and 49% (on average) 
fewer MPR nodes than the 
conventional OLSR, 
SSTB, and M-OLSR 
protocols, respectively, the 
suggested methodology 
lowers the routing 
overhead without 
compromising packet 

The normalization 
factor and 
willingness factor 
can be improved 
considering 
transmission 
region and power. 
In order to 
implement the 
suggested MPR 
selection 
approach, more 
repositories and 
Hello and TC 
message header 
additions are 
needed. The 
method is based 
on a heuristic 
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delivery ratio, throughput, 
or time.   

function based on 
Euclidean 
distance. 

M-
OLSR 
[19], 
2023 

Gives more weight to 
nodes with more 
consistent energy and 
movement. Adding a 
mobility metric to the 
conventional MPR 
selection process is the 
aim of this strategy, which 
aims to enhance the 
overall network 
performance. In this 
methodology, less mobile 
candidate MPR nodes are 
given preference based on 
the mobility degree 
captured or the node with 
the biggest residual 
energy. While OLSR's 
throughput is 79%, M-
OLSR's total average 
throughput is 86%. 

The parameter, or 
coefficient of flow, 
has been set at one 
of three values, 
which are 
dependent on the 
motion around the 
node (0.25, 0.5, 
and 0.75). 
However, the 
routing overhead 
is not sufficiently 
reduced by M-
OLSR. 

FF-MPR 
OLSR 
[20], 
2023 

To choose the best MPRs, 
the ant colony 
algorithm has been 
enhanced, and the fruit fly 
algorithm has been 
suggested. If the best 
solution is not identified in 
each iteration, the 
algorithm will continue to 
optimize the collection 
based on prior decisions 
and random variables 
introduced by crossover 
and mutation until the 
iteration is finished. The 
FF-MPR OLSR algorithm 
outperforms the MMYQ-
MPR method in terms of 
time savings, saving about 
30%. 

Using a greedy 
approach, the 
suggested method 
can be optimized; 
the outcomes 
should be 
compared while 
taking other 
performance 
measures into 
account. 

LS-
OLSR 
[21], 
2023 

Based on connection 
survival time, traditional 
OLSR has been enhanced 
for use in micro-nano 
satellite constellation 
networks. In order to 
estimate link survival 
time, HELLO messages 
are utilized to capture and 
exchange satellite location 
data at various times. 
These messages are also 
used to update the nearby 
link survival time. Link 
survival time is added to 
the Dijkstra method to 

 According to this 
protocol, the 
shortest path with 
the longest 
minimum survival 
time is chosen as 
the routing path. 
The minimum 
value of the link 
survival time in 
each path is 
recorded as the 
minimum survival 
time of the path. 
Other variables, 
such willingness 

improve it, and a new 
MPR selection algorithm 
has been presented that 
takes node connectivity 
and link survival time into 
account. LS-OLSR has a 
data transmission success 
rate of roughly 88.5%. 

and link security, 
can be taken into 
account when 
determining the 
graph's weight. 
 

PSO-GA 
OLSR 
[22], 
2023 

A hybrid strategy that 
combines the benefits of 
PSO and GA has been 
presented to perform a 
more thorough and 
efficient search of the 
solution space. The 
customizable hybrid model 
uses two driving factors, 
one of which prioritizes 
GA and the other PSO, to 
change the OLSR 
performance. When the 
suggested technique is 
combined with an efficient 
dynamic component, it 
eliminates the need to 
construct the path each 
time a node or link fails. 

It is possible to 
boost throughput 
and compare it to 
the most recent 
works. because 
throughput is not 
as improved in 
this study as it is 
when compared to 
regular OLSR. 
When comparing 
with different 
protocols, extra 
performance 
parameters like 
overhead and 
MPRs should be 
taken into 
account. 

  
Table 2 enlists some OLSR protocols showing good 
performance in term of energy. 
 
Table 2: Energy efficient OLSR protocols. 
Protocol 

Name Contribution Future Scope 

AC-
OLSR 
[23], 
2022 

In order to calculate 
pheromone concentration 
and enhance network 
performance in a wireless 
context, link quality 
approaches have been 
combined. Heuristic 
elements are also 
introduced to deterministic 
methods utilizing the 
link's ETX measure to 
calculate pheromone 
concentration in order to 
further reduce the 
network's performance. 

AC-OLSR has 
somewhat more 
routing overhead. 
When routing 
decisions are 
based on 
broadcasted link 
cost, there is an 
increase in routing 
overhead since 
data transmission 
duplication leads 
in greater energy 
costs.  

WOA-
OLSR 
[24], 
2021 

The authors proposed 
optimized link state 
routing based on the whale 
optimization algorithm as 
the optimal routing 
method for a secure and 
energy-efficient 
FANET. Through the use 
of the WOA algorithm and 
single or multi-key 
encryption, WOAOLSR 

Time complexity 
arises to O(n4). 
Using additional 
bio-inspired 
techniques such as 
Fruit Fly 
Optimization, 
Moth-Flame 
Optimizer, 
Dragonfly 
Optimization, and 
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provides energy efficiency 
together with security 
across flying ad hoc 
networks. 

Grey Wolf 
Optimization for 
next systematic 
investigations 
further enhances 
FANET's routing 
mechanism. 

EEM-
OLSR 
[25], 
2021 

In order to improve energy 
management and extend 
the network lifetime based 
on willingness without 
performance losses, this 
research presents a new 
mechanism for choosing 
the MPR in the OLSR 
protocol. The EEM-OLSR 
protocol greatly extends 
the network lifetime 
compared to the 
traditional OLSR. 

EEM-OLSR's 
performance can 
be evaluated by 
comparing it to 
other routing 
protocols with 
varying 
parameters in 
large network 
sizes and mobility 
models.  

JPASR 
[26], 
2020 

Combining safe routing 
with joint power allocation 
has been proposed to 
maximize routing security 
while reducing uplink 
power usage. Energy-first 
multipoint relays set 
selection mechanism 
(EFMSS) is used to pick 
the backbone nodes for 
messages to be broadcast 
in the down-link, and the 
same level-by-level 
sleeping scheduling 
technique that is used for 
the uplink transmission is 
utilized to wake them up.  

Layer by layer, 
nodes wake up 
when the sink 
node uses the 
MPR set that 
EFMSS chose 
during the 2k-th 
duty cycle to 
transmit the 
control message to 
the whole 
network. Other 
performance 
metrics can be 
taken under 
consideration 
besides energy 
consumption.  

EMA-
MPR 
[27], 
2017 

In order to improve QoS, 
prolong node lifetime, and 
increase route stability, an 
innovative energy and 
mobility-aware multi-point 
relay selection technique 
has been proposed, 
extending the existing 
MP-OLSRv2 protocol. It 
modifies the willingness 
setting of the traditional 
MPR selection process to 
guarantee the ideal 
number of nodes added to 
the MPR set. 

Comparisons 
based on various 
network sizes 
have not been 
thought of. The 
MPR set is 
selected from the 
most mobile and 
stable nodes in 
terms of energy 
reserves by the 
proposed EMA-
MPR selection 
process. 

 
Table 3 demonstrates some OLSR protocols showing 
comparatively better performance in terms of security. 
 
Table 3: Secured OLSR. 
Protocol 

Name Contribution Future Scope 

DBN-
OLSR 
[28], 
2023 

In order to minimize the 
needless transmission of 
beacon messages during 
route selection, multipoint 
relay nodes are chosen 
based on real-time node 
parameters such as hop-
count and residual energy. 
By employing machine 
learning-based Deep 
Belief Networks and Naive 
Bayes classifiers to thwart 
single black hole attacks, 
safe data transmission is 
accomplished. Through 
the choice of MPRs, the 
DBN-OLSR lowers 
routing overhead and 
enhances security. 
 

Another enhanced 
classifier may be 
employed, and the 
outcomes ought to 
be contrasted with 
the most recent 
iteration of OLSR 
as well. The 
receiving node's 
willingness to 
participate in the 
MPR selection 
process can also 
be computed to 
enhance the other 
performance 
measures such as 
throughput, packet 
loss, overhead.  

ST-
OLSR 
[29], 
2023 

To enhance MPR selection 
in OLSR, a trust-based 
security solution is put 
forth in this study. The 
degree to which nodes are 
willing to become MPR is 
used to determine trust, 
while an aggregate of 
recommendations from 
other nodes is used to 
calculate their reputation. 
When ST-OLSR is used, 
the loss rate is lowered by 
60%. 

It is more critical 
problem to assess 
the reliability of a 
received feedback 
in order to avoid 
misjudging a 
possible MPR. 
Another more 
crucial problem is 
choosing the 
threshold value. 

QoS-
OLSR 
[30], 
2021 

Blockchain is included to 
improve the QoS-OLSR 
protocol for VANET, 
which is implemented off-
chain and provides for 
trustworthy relay selection, 
end-to-end incentive 
payments for relays, and 
verification of nodes' 
transferred reputations. 

Extension can be 
done by taking 
some other 
performance 
metrics under 
consideration such 
as throughput, 
delay, packet 
delivery ratio and 
overhead.  

FT-
OLSR 
[31], 
2021 

Enhances the security of 
communications within 
the VANET. Blockchain 
technology has been 
applied in order to 
eliminate tedious 
computations and isolate 
dangerous vehicles 
detected by FT-OLSR by 
improving collaboration 
between VANET 
components in a dynamic 
environment with limited 
resources. 

Future research 
will concentrate 
on blockchain 
revocation, or the 
situation where an 
attacker shifts 
from being evil to 
being trustworthy, 
or vice versa. 
Energy efficiency 
as well as 
overhead can also 
be taken under 
consideration.  

New-
OLSR 

This work aims to verify 
the existence of every 2-

End-to-end delay- 
based performance 
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[32], 
2021 

hop neighbor that has been 
declared by sending an 
ACK−HELLO routing 
control message upon each 
2-hop neighbor's 
successful receipt of the 
forwarded HELLO 
message with a TTL of 1. 

is not consistent 
with different 
node speeds. 
Throughput, delay 
and packet 
delivery ratio can 
be improved.   

 

4. CONCLUSION 
The current advancements made by the OLSR routing 
protocol are the main topic of this study. Researchers are 
interested in improving OLSR's performance in various 
aspects because it performs better in wireless scenarios. 
Based on the aforementioned works, it is evident that most 
of the works helped choose more dependable nodes to be 
MPR nodes because MPRs are crucial for improving the 
performance of OLSR. To get better results, researchers are 
urged to use more effective algorithms for the MPR 
selection procedure in the future. 
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