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Abstract 

Congestion happens in MANETs with 

restricted resources. Packet misfortunes and data 

transfer capacity degradation are caused because 

of congestion, and subsequently, time and vitality 

are squandered during its recuperation. Congestion 

can be averted utilizing congestion-mindful 

convention through bypassing the influenced 

connections. Serious throughput degradation and 

enormous reasonableness issues are a portion of 

the recognized congestion-related issues. 

Congestion control is a serious issue in mobile ad 

hoc networks which is identified with controlling 

traffic going into a media transmission network. In 

this paper analyzed various energy efficient 

congestion control techniques and protocols. 

 

Keywords: Congestion, Energy, Adaptive, 

Throughput, MANET.   

 

I. Introduction 

MANET is mobile ad-hoc network where different 

wireless nodes intercommunicate to one another. 

As this network is brief network. It is where source 

node conveys to the goal node. This network has 

restricted assets. These assets are in the terms of 

data transfer capacity. So there is high possibility 

of congestion. To stay away from the network clog 

different procedures are utilized in mobile ad hoc 

network. Congestion is a circumstance in 

communication networks in which an excessive 

number of parcels are available in a piece of the 

subnet. Clog may happens when the load on the 

network (number of parcels send to the network) is 

more noteworthy than the limit of the network 

(number of bundles a network can deal with). 

MANET speaks to Mobile Ad-hoc Network 

additionally called as wireless Ad-hoc network or 

Ad-hoc wireless network that ordinarily has a 

routable networking condition on a Link Layer ad 

hoc network. They comprise of set of mobile 

nodes associated wirelessly in a self-arranged, self-

recuperating network without having a fixed 

infrastructure. MANET nodes are allowed to move 

arbitrarily as the network topology changes as 

often as possible. Every node carries on as a router 

as they forward traffic to other indicated node in 

the network. MANET may work as independent 

style or they can be the piece of bigger web. They 
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structure exceptionally dynamic autonomous 

topology with the nearness of one or various 

diverse transceivers between nodes. The 

fundamental test for the MANET is to prepare 

every devices to consistently. 

      Keep Up The Data Required To 

Appropriately Course Traffic. This Can Be Utilized 

In Road Security, Running From Sensors For 

Environment, Home, Wellbeing, Disaster Rescue 

Activities, Air/Land/Naval Force Barrier, 

Weapons, Robots, And So On. The Arrangement 

Of This Network Can Be Static Or Dynamic. Its 

Life Is Variable Yet Can Be Exceptionally 

Constrained. The Mobile Ad Hoc Network Is Fit 

For Shaping An Impermanent Network, Without 

The Need Of A Focal Administration Or Standard 

Help Gadgets Accessible In An Ordinary Network, 

Subsequently Framing An Infrastructure-Fewer 

Networks. So As To Ensure For The Future, The 

Mobile Ad Hoc Networks Sets Up The Networks 

All Over. To Abstain From Being A Perfect 

Competitor During Salvage And Crisis Activities, 

These Networks Don't Rely Upon The 

Unimportant Equipment. These Networks 

Assemble, Operate And Keep Up With The 

Assistance Of Constituent Remote Nodes. Since 

These Nodes Have Just A Constrained 

Transmission Go, It Relies Upon Its Neighboring 

Nodes To Advance PacketII.  

 

 

Fig 1.1: Mobile Ad hoc network (MANET) 

 

Congestion happens in MANETs with 

restricted resources. Packet misfortunes and data 

transfer capacity degradation are caused because of 

congestion, and subsequently, time and vitality are 

squandered during its recuperation. Congestion can 

be averted utilizing congestion-mindful convention 

through bypassing the influenced connections. 

Serious throughput degradation and enormous 

reasonableness issues are a portion of the 

recognized congestion-related issues. These issues 

are acquired from MAC, directing and transport 

layers. Congestion control is a serious issue in 

mobile ad hoc networks which is identified with 

controlling traffic going into a media transmission 

network. To dodge congestive crumple or 

connection abilities of the moderate nodes and 

networks and to diminish the rate of sending 

packets congestion control is utilized broadly. End 

framework stream control, network congestion 

control, network-based congestion avoidance, and 

resource allocation incorporates the fundamental 

procedures for congestion control. Congestion is a 

circumstance in correspondence networks in which 

such a large number of packets are available in a 
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piece of the subnet. Congestion leads to packet 

misfortunes and data transfer capacity degradation 

and sit around idly and vitality on congestion 

recuperation. In the Internet when congestion 

happens it is regularly concentrated on a solitary 

switch, whereas, because of the mutual mechanism 

of the MANET congestion won't overload the 

mobile nodes however affect the whole inclusion 

area. When the directing conventions in MANET 

are not cognizant about the congestion, it brings 

about the accompanying issues. 

Long delay: This holds up the way toward 

identifying the congestion. At the point when the 

congestion is increasingly thorough, it is smarter to 

choose another new way. In any case, the 

predominant on demand directing convention 

defers the course looking through the procedure.  

High overhead: More preparing and 

correspondence endeavors are required for another 

course disclosure.  

Many packet losses: The congestion control 

procedure endeavors to limit the overabundance 

load in the network by either decreasing the 

sending rate at the sender side or by dropping the 

packets at the transitional nodes or by executing 

both the procedure. This causes an expanded 

packet misfortune rate or the least throughput. 

A congestion control conspires guarantees that 

the nodes place just the same number of packets on 

the remote channel as can be conveyed to the last 

goal. Congestion control relies upon the technique 

that how genuine control is finished. Congestion 

can be rate-based congestion control or buffer 

based congestion control. The principle goal of any 

congestion control calculation is to adjust the 

traffic to build throughput of the network. 

Additionally, it is conceivable to boost nodes 

move, packet conveyance proportion, and limits 

traffic congestion, start to finish defer and network 

execution can be improved. Congestion in a 

network may happen if the load on the network-the 

quantity of packets sent to the network-is more 

prominent than the limit of the network-the 

quantity. Congestion in a network or web work 

happens in light of the fact that switches and 

switches have lines buffers that hold the packets 

when preparing. It degrades the nature of 

administration and furthermore can lead to delays, 

lost data. Congestion can be expedited by a few 

elements. In the event that out of the blue, surges 

of packets start landing on three or four info lines 

and all need a similar yield line, a line will 

develop. In the event that there is inadequate 

memory to hold every one of them, the packet will 

be lost. This issue can't be illuminated by 

expanding memory, in light of the fact that Nagle 

found that if switches have an unending memory, 

congestion deteriorates, worse. Slow processor can 

likewise cause congestion. On the off chance that 

routers‟ CPUs are delayed at playing out the 

accounting undertakings required, lines can 

develop, despite the fact that there is 

overabundance line limit. So also, low data 

transmission lines can likewise cause congestion. 
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II. Literature Survey 

A. Energy Efficient Adaptive Control 

Process 

 This learning capacity empowers the 

system to adapt to dynamically changing network 

conditions to keep up steadiness and great 

execution. In this, feedback is sent to the sender to 

change the sending rate, as per the present network 

conditions. It is versatile as for evolving deferrals, 

data transfer capacity and a number of clients using 

the network. This is described by its learning 

ability which empowers the protocol to adapt to the 

profoundly dynamic network environment to keep 

up security and great execution. This learning 

ability is appeared by a novel estimation algorithm, 

which ‟learns‟ about the number of streams using 

each connection in the network. 

     Merits: 

 An adaptive routing strategy can improve 

execution, as observed by the network client.  

 An adaptive routing strategy can help in 

congestion control. Since an adaptive routing 

strategy tends to adjust loads, it can postpone 

the beginning of extreme congestion. 

 

Demerits: 

 The routing choice is increasingly 

unpredictable; along these lines, the preparing 

trouble on network nodes increments.  

 There is a tradeoff here between the nature 

of the data and the measure of overhead.  

An adaptive strategy may respond too rapidly, 

causing congestion-delivering swaying, or too 

gradually, being insignificant. 

1.  Mueen Uddin, Aqeel Taha, Raed Alsaqour, 

Tanzila Saba (2016) Proposed an Congestion 

Aware Energy Efficient Protocol is utilized to 

locate the ideal way from the source to destination. 

The presentation of the proposed FFAOMDV 

protocol was assessed by utilizing Network 

Simulator Version  

2(NS-2), where the exhibition was contrasted. 

Merits: 

 FF-AOMDV calculation has performed 

obviously superior to both AOMR-LM and 

AOMDV in throughput, parcel conveyance 

proportion and starts to finish delay.  

2. Zijie Zhang, Guoqiang Mao and Brian D. 

O. Anderson (2015) proposed energy-efficient 

broadcast in mobile networks subject to channel 

haphazardness novel energy and bandwidth-

effective broadcast conspire named the energy-

efficient broadcast plot, which can adapt to brisk 

changing system topology and channel 

inconsistency. The structure of the broadcast 

scheme depends on a top to bottom investigation of 

the advantages and inadequacies of the generally 

utilized scourge broadcast schemes. 

Merits: 

 An energy-efficient broadcast scheme is 

proposed, propelled by the examination of the 

information dissemination process utilizing the 

Susceptible-Infectious-Recovered (SIR) scheme;  

 Analytical results are displayed on the 

fraction of hubs that get the information 

broadcast by a self-assertive hub in a 

network utilizing the proposed broadcast 

scheme;  
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Demerits: 

 At the point when the framework is 

acquainted with encouraging multi-jump 

communications among hubs, or in multi-

bounce networks with constrained 

foundation support. 

B. Rate Control Protocol 

Rate Control Protocol (RCP) is a congestion 

control algorithm intended for quick download 

times (for example otherwise known as client 

reaction times, or stream fruition times). Though 

different changes to TCP (for example STCP, Fast 

TCP, XCP) are intended to work for specific 

applications that utilization enduring streams 

(logical applications and supercomputer focus), 

RCP is intended for the common progressions of a 

run of the mill clients on the Internet today. For 

instance, an average size stream on the Internet 

today contains 1000 packets and TCP ordinarily 

makes them last 10x longer than need-be (XCP is 

far and away more terrible). RCP makes streams 

finish near the base conceivable, leading to a 

discernible improvement for web clients, circulated 

processing, and dispersed document frameworks.  

Merits: 

 RCP is innately reasonable (all streams at a 

bottleneck get a similar rate).  

 RCP's stream finish times are regularly one 

to two sets of greatness shorter than those of TCP-

Sack and XCP, and near what streams would have 

accomplished on the off chance that they were in a 

perfect world processor-shared.  

 There is no per-stream state or per-stream 

lining.  

 The per-packet calculations at an RCP 

router are straightforward. 

Demerits: 

 RCP includes the routers in congestion 

control, so it needs assistance from the 

infrastructure.  

 Although they are basic, it has per-packet 

calculations. In spite of the fact that the RCP 

calculation endeavors to keep the buffer 

inhabitance low most occasions, there are no 

certifications of buffers not flooding or of a zero 

packet loss. 

3. Istikmal, Adit Kurniawan and Hendrawan 

(2015) proposed an examination and technique for 

choosing the most fitting routing protocol to 

cooperate with congestion control of TCP 

NewReno. To examine the performance of level 

routing protocol AODV, DSDV, and DSR which 

are commonly utilized in the Adhoc network 

Routing protocols tried first on the grounds that the 

routing calculation turns into a basic 

accomplishment preceding the information 

transmission connection before the congestion 

control system. The preliminary outcomes 

demonstrated that the most proper routing protocol 

with congestion control can improve arrange 

execution, which is DSR and TCP NewReno. 

Cooperation among DSR and ADTCP has 

preferable performance over DSR with TCP 

NewReno, on the grounds that ADTCP can 

recognize network condition all the more 

accurately. Routing protocols and congestion 

control cooperation still face vulnerability to 

guarantee the quality of connection, cause visit 

way break because of versatility. 



 
http://www.ijcsjournal.com              Volume 10, Issue 2, No 6, 2022.                  ISSN: 2348-6600 

Reference ID: IJCS-447                                                                                                            PAGE NO: 3015-3024 

 

All Rights Reserved ©2022 International Journal of Computer Science (IJCS Journal)   

Published by SK Research Group of Companies (SKRGC) - Scholarly Peer Reviewed Research Journals 
 http://www.skrgcpublication.org/                                                                                                                                 Page 3020 

Merits: 

 Congestion control is a system to control 

and identify congestion in TCP. This component 

controls the window or packet transmission.  

 Behavior and capacity to recognize 

congestion and its motivation will affect on 

network performance. 

Demerits: 

 Requires capacity of the hub to decide the 

TCP-F sender.  

 Reactivated congestion window may not 

reflect permitted network reactivated congestion 

window may not reflect permitted network rate. 

4. A. Pratapa Reddy and Dr. N. Satyanarayana 

(2016) proposed an energy-efficient stable multi-

way routing in MANETs with Congestion Aware. 

Here in this methodology network evaluates the 

leftover energy and security of the links in the 

network. While assessing the remaining energy it 

likewise considers the accepting energy and 

transmitting the energy of the hub. At that point 

steadiness of the link, LET is assessed, this LET is 

acquired by utilizing motion parameters for 

example speed, the direction of the hubs. 

Merits: 

 The advantage of this methodology is that 

the best way can be picked during the routing 

dependent on every one of these factors.  

 Also, the battery level of the hubs can be 

taken into consideration in the network. This 

outcome is the network's great throughput and high 

efficiency. 

Demerits: 

 Bandwidth and deferral are considered 

during the routing  

 In the MANETs, the lingering energy and 

security are one of the fundamental issues at 

present. 

 

C.  Explicit Congestion Control Protocol 

XCP is a feedback-based congestion control 

framework that utilizations immediate, explicit, 

router feedback to maintain a strategic distance 

from congestion in the network. It is intended for 

both versatility and simplification. Senders keep up 

their congestion window and RTT and impart this 

to routers through a congestion header in each 

packet. Routers screen the information traffic rates 

to every one of their yield lines. In light of the 

contrast between the connection data transmission 

and its info traffic, the router advises the streams 

sharing that connect to increment or abatement 

their congestion window.  

Merits: 

 Congestion Notification is typically faster 

and increasingly delicate. 

Demerits: 

 Routers accomplish more work and need to 

help Explicit congestion control protocols; 

regularly they don't.. 

5. Bhavna Arora and Dr.Nipur (2015) proposed 

another multipath routing protocol Adaptive 

Transmission Power – AOMDV that is set up to do 

powerfully changing the transmission intensity of 

control packets utilized for route revelation in the 

network. Far-reaching simulations are done on NS-

2, the proposed protocol ATP-AOMDV is 

contrasted with AOMDV under different 

performance measurements like normal start to 

finish delay, packet conveyance ratio, network 
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throughput and remaining battery of hubs to show 

ATP-AOMDV performs superior to AOMDV in 

sparing battery energy.  

Merits: 

 The primary advantage of completely 

connected networks is that routing protocols can 

discover different ways for any source and 

destination pair, these ways are exceptionally 

valuable in situations when a few hubs or link fall 

flat  

Demerits: 

 In request to get a completely connected 

network high transmission power of hubs is 

required which thus leads to diminished network 

limit and decreased battery power of the hubs.  

 Most of the routing protocols intended for 

mobile ad hoc networks utilize common 

transmission power for the network. As stated 

before a common transmission power has 

numerous downsides. 

6. Divya M, Dr S Subasree and Dr N K Sakthivel 

(2015) proposed the EERP, EPAR, DSR and 

MTPR. The Efficient Power-Aware Routing 

protocol (EPAR) for the most part considers the 

hub limit by its outstanding battery power and the 

normal energy spent for forwarding information 

packets dependably. EPAR utilizes a smaller than 

normal max formulation strategy for the selection 

of the route that has the greatest packet conveyance 

ratio at the littlest Residual Battery Power. With 

various network situations, EPAR is ruling as far as 

Residual Battery Power, Power Consumption, 

Network lifetime and Throughput regarding time 

and routed information packets. The EPAR 

calculation outperforms the MTPR and DSR 

routing calculations. Notwithstanding, on the off 

chance that increment the network size the 

performance of EPAR become complex and 

network overhead will increment. 

Merits: 

 MANET forwards information as 

information packets starting with one gadget then 

onto the next gadget without a base station. 

Demerits: 

 MANET may contain countless mobile 

hubs. This sort of network doesn't require any fixed 

framework 

 

III COMPARISON BETWEEN CONGESTION 

CONTROL TECHNIQUES 

Congestion 

Control 

Techniques 

Advantages Dis-Advantages 

CODA 

(Congestion 

based 

Detection 

and 

Avoidance) 

Reasonable 

for occasion 

driven 

networks and 

accomplish 

better 

reasonablenes

s alongside 

congestion 

control. 

1) Unidirectional 

control from 

sensors to sink.  

2) Delay and 

response time 

increments under 

substantial shut 

loop congestion. 

ESRT (Event 

to Sink 

Reliable 

transport) 

Accomplish 

reliable 

occasion 

detection with 

least energy 

use and 

1) All sensor 

nodes are 

controlled on the 

double therefore 

the locales of 

higher hub density 
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congestion 

resolution. 

and lower hub 

density are given a 

similar energy 

levels. 

2) Multiple 

occasion source 

congestion is 

disregarded as 

ESRT lays more 

accentuation on 

reliability and 

energy 

preservation 

ESRT expect and 

utilizes a wireless 

channel that works 

on one hop 

utilizing high 

force which may 

influence the on-

going data traffic. 

CONSISE(C

ongestion 

control for 

Sink to 

Sensors) 

Productive 

utilization of 

the accessible 

network 

bandwidth. 

No energy 

protection. 

Priority 

based 

congestion 

Control 

protocol 

(PCCP) 

Improve 

energy 

efficient and 

bolster 

conventional 

QoS. 

Regularly delay 

happen. 

CCF(Congest

ion Control 

and Fairness) 

High 

throughput 

and 

1) The rate change 

depends on packet 

service time which 

guarantees the 

reasonable 

delivery of 

packets. 

prompts low 

utilization as it has 

significant packet 

error rate.  

2) It can't allot the 

staying effective 

limit as it utilizes 

work-conservation 

schedule 

algorithm. 

PSFQ(Pump 

Slowly and 

Fetch 

Quickly 

(PSFQ) 

Reasonable 

for compelled 

devices. 

1) The 

transmission of 

data packets are 

moderately 

delayed in activity 

and henceforth 

there is enormous 

delay in the 

framework.  

2) PSFQ can't 

detect a loss of 

single packets 

independently as it 

utilizes NACK 

signals for 

indication.  

3) It can't be 

utilized in the 

forward direction. 

 

 

SMACS(Self

-organizing 

Medium 

Access 

Reasonable 

for low power 

application. 

It expends more 

energy. 
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Control) 

 

IV Conclusion 

 

This paper gives a point by point study report on 

the different ideas that are related with Congestion 

Control Protocols and Techniques in Mobile Ad 

hoc Networks. The part distinctively examines on 

the ideas, benefits and negative marks of 

Congestion Control Protocols in Mobile Ad hoc 

Networks. These various protocols for Adaptive 

Congestion Control, Rate Control Protocol and 

Explicit Congestion Control Protocol are talked 

about and some are looked at dependent on their 

exhibition. 

 

References: 

 

[1] Mueen Uddin, Aqeel Taha, Raed 

Alsaqour, Tanzila Saba “Energy Efficient 

Multipath Routing Protocol for Mobile 

ad-hoc Network Using the Fitness 

Function” 2169-3536 (c) 2016 IEEE.  

[2] Zijie Zhang, Guoqiang Mao and Brian D. 

O. Anderson “Energy Efficient Broadcast 

in Mobile Networks Subject to Channel 

Randomness” 1536-1276 (c) 2015 IEEE.  

[3] Istikmal, Adit Kurniawan and 

Hendrawan “Performance Analysis of 

Routing and Congestion Control 

Cooperation in Wireless Mobile Ad Hoc 

Networks” 978-1-4799-8975-1/15/$31.00 

©2015 IEEE.  

[4] A. Pratapa Reddy and Dr. N. 

Satyanarayana “Energy Efficient Stable 

Multi path Routing in MANET” 978-1-

5090-4620-1/16/$31.00 ©2016 IEEE.  

[5] Bhavna Arora and Dr.Nipur “An 

Adaptive Transmission Power Aware 

Multipath Routing Protocol For Mobile 

Ad hoc Networks”, © 2015 Published by 

Elsevier.  

[6] Divya M, Dr S Subasree and Dr N K 

Sakthivel “Performance Analysis of 

Efficient Energy Routing Protocols in 

MANET”, 1877-0509 © 2015 The 

Authors. Published by Elsevier.  

[7] Abedalmotaleb Zadin, Thomas Fevens 

“Neighborhood-based interference 

minimization for stable position-based 

routing in mobile ad hoc networks” 0167-

739X/© 2016 Elsevier.  

[8] Akhtar, N., Khan, M. A., Ullah, A., & 

Javed, M. Y. “Congestion Avoidance for 

Smart Devices by Caching Information in 

MANETS and IoT” 2169-3536 2019 

IEEE.  

[9] Ali Mohamed E. Ejmaa ; Shamala 

Subramaniam ; Zuriati Ahmad Zukarnain 

; Zurina Mohd Hanapi, "Neighbor-Based 

Dynamic Connectivity Factor Routing 

Protocol for Mobile Ad Hoc Network", 

IEEE Access, Vol.4, pp.8053-8064, 

2016.  

[10] Amuthan, A., Sreenath, N., Boobalan, P. 

and Muthuraj, K., “Dynamic multi-stage 

tandem queue modeling-based 

congestion adaptive routing for 



 
http://www.ijcsjournal.com              Volume 10, Issue 2, No 6, 2022.                  ISSN: 2348-6600 

Reference ID: IJCS-447                                                                                                            PAGE NO: 3015-3024 

 

All Rights Reserved ©2022 International Journal of Computer Science (IJCS Journal)   

Published by SK Research Group of Companies (SKRGC) - Scholarly Peer Reviewed Research Journals 
 http://www.skrgcpublication.org/                                                                                                                                 Page 3024 

MANET”, Alexandria Engineering 

Journal, Vol.57, No.3, pp.1467-1473, 

2018. 

[11] Anjali Anand ; Himanshu Aggarwal ; 

Rinkle Rani, "Partially distributed 

dynamic model for secure and reliable 

routing in mobile ad hoc networks", 

Journal of Communications and 

Networks, Vol.18, No.6, pp.938-947, 

2016.  

[12] Arvind Kushwaha and Nitika Vats 

Doohan “M-EALBM: A Modified 

Approach Energy Aware Load Balancing 

Multipath Routing Protocol in MANET” 

978-1-5090-0669-4/16/$31.00 © 2016 

IEEE.  

[13] Asha and G. Mahadevan, “A 

combined scheme of video packet 

transmission to improve cross layer to 

support QoS for MANET”, Alexandria 

Engineering Journal, vol. 67, 2018, pp. 

1501-1508.  

[14] Bai, J., Sun, Y., Phillips, C. and 

Cao, Y., “Toward Constructive relay 

based cooperative routing in MANETs”, 

IEEE Systems Journal, Vol.12, No.2, 

pp.1743-1754, 2018. 

[15] Balasubramanian Paramasivan ; 

Maria Johan Viju Prakash ; Madasamy 

Kaliappan, "Development of a secure 

routing protocol using game theory 

model in mobile ad hoc networks", 

Journal of Communications and 

Networks, Vol.17, No.1, pp.75-83, 2015.  

[16] M.M.Karthikeyan, Dr.G.Dalin, 

“Hybrid Congestion Control Mechanism 

And Dynamic Optimized Scheduling 

And Congestion Control”, The 

International journal of analytical and 

experimental modal analysis Volume XI, 

Issue XII, December/2019, ISSN NO: 

0886-9367 

 

 

 

 


