
 

 
 

 

25 Page 25-32 © MAT Journals 2019. All Rights Reserved 
 

Journal of Android and IOS Applications and Testing  

Volume 4 Issue 2  

Performance Analysis of Congestion Control Techniques ADTCP 

and Improved ADTCP for Improving TCP Performance over  

Ad-hoc Networks 
 

Sreenivasa BC
1*

, GC Bhanu Prakash
2
 

1
Associate Professor, Department of Computer Science and Engineering, SAHE University,  

Tumkur, Karnataka, India 
2
Professor, Department of Computer Science and Engineering, Sir M. Visvesvaraya Institute of  

Technology, Bangalore, Karnataka, India 
Email: *srinivasbc@rediffmail.com 

DOI: http://doi.org/10.5281/zenodo.3358384 
 

Abstract 

Recognizing the event of clog in a mobile ad-hoc network (MANET) is a noteworthy 

undertaking. The inbuilt clog control systems of existing transmission control protocol (TCP) 

intended for wired systems don't deal with the interesting properties of shared remote multi-

bounce interface. There are a few methodologies proposed for identifying and defeating the 

clog in the portable specially appointed system. The sender conduct is modified fittingly. The 

proposed strategy is likewise good with standard TCP. 
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INTRODUCTION 

Versatile Ad-hoc Networks (MANET) 

don't have a fixed infrastructure. MANETs 

utilizes standard IEEE 802.11 MAC. In 

specially appointed system every hub 

(Mobile gadget) goes about as a switch, 

which aides in for warding bundles from a 

source to goal [l, 2]. NETs are appropriate 

in circumstances where fixed framework is 

inaccessible, for example, Military war 

fields, calamity help, sensor systems, 

Wireless work arrange and so on. TCP 

clog control is particularly reasonable for 

Internet, while for MANETs a similar TCP 

isn't appropriate because of a portion of 

the particular properties like hub 

portability and shared remote multi-

bounce channel. A moderate conveyance 

and pacel misfortune happens because of 

hub versatility and temperamental shared 

medium. The postponement in the parcel 

conveyance or bundle misfortunes is 

because of course change ought not to be 

misread as blockage. 

 

In internet, when blockage happens, it is 

ordinarily focused on a solitary switch, 

though, because of the common 

mechanism of the MANET clog won't 

over-burden the portable hubs however 

affects the whole inclusion zone. The 

adjustments in the steering of the bundle 

may prompt parcel misfortunes which isn't 

caused because of blockage in the system 

ought not to be mistakenly misjudged as 

TCP clog. This can prompt wrong 

responses of TCP blockage control. 

Besides, observing parcel misfortunes is a 

lot harder, due to their differing 

transmission time and round outing time 

[3, 4]. 

 

Numerous gadgets in specially appointed 

system, sharing a typical asset (i.e., media) 

go after connection data transfer capacity, 

which prompts system over-burden. At the 

point when more information bundle lands 

at the switch, the un-adjusted parcel gets 

dropped. These dropped bundles would 

have devoured the majority of the system 

assets. The lost bundles must be 

retransmitted, which thus prompts 

siphoning of more parcels into the system, 

bringing about de-degree of system 
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throughput and prompting clog. To keep 

away from clog and system over-burden 

every sender needs to modify its 

information sending rate and window size. 

 

A great deal of research is being 

completed in the region of blockage 

control, steering of bundles, adjustment of 

standard TCP convention, planning of new 

directing convention, and so on in 

MANET [5-8]. 

 

In OSI reference model, blockage control 

is the obligation of the vehicle layer. The 

mix of blockage control and unwavering 

quality highlights in TCP, permits clog 

control the board without the data about 

clog status of the system. A legitimate 

system is to be embraced to keep away 

from clog breakdown of the MANET, 

which leads to the alteration of TCP 

blockage component [1]. The altered TCP 

ought to give blunder and stream control. 

Stream control ensures that the sender 

does not flood out the collector by sending 

information at a rate quicker than the 

beneficiary can process. It should likewise 

give dependable start to finish 

transmission of information over 

MANETs. The changed TCP ought to be 

fit for giving full-duplex, solid and byte-

stream administrations to the application 

programs [9-12]. 

 

Related Work 

A reasonable blockage control system for 

MANET is considered as a significant 

issue. A portion of the blockage related 

issues like throughput debasement and 

stream decency are started from Media 

Access Control (MAC), directing and 

transport layer as talked about in [25]. A 

few papers have tended to and given 

reasonable answers for defeat these issues. 

 

A remote connection is inclined to 

arbitrary parcel misfortunes not at all like 

wired system. These misfortunes influence 

the vehicle conventions execution, in the 

event that they are wrongly deciphered as 

clog incited by dropped parcels. The 

connection layer gives single bounce 

dependability in 802.11 MAC 

conventions. The parcels are dropped by 

connection layer, simply after greatest 

transmission endeavors. This happens 

when either a connection is lost or because 

of bundle impact. This segment mostly 

manages various methodologies for clog 

control in remote specially appointed 

system. 

 

Cross-layer congestion control (C
3
TCP) 

In these component two system 

measurements, data transmission and 

postponement are estimated among source 

and goal by cumulating middle of the road 

bounce estimations. This plan is proposed 

by Kliazovich et al. [6] and is like Rate-

Based Congestion Control (RBCC) 

proposed by Zhai et al. [7]. In this strategy 

an input field where the gathered data at 

middle of the road hub is put away and 

added to the connection layer header. At 

the point when ACK is produced at goal 

hub, the criticism data of the information 

parcel is transmitted to the sender. This 

data is utilized to change recipient window 

field in ACK. It is likewise used to adjust 

the windows size of the sender, which is 

situated above TCP stack as an extra 

module. All C3TCP rationale is a piece of 

extra convention module without irritating 

unique TCP. 

 

TCP with Adaptive Pacing (TCP-AP) 

ElRakabawy et al. [1] proposed a system 

TCP-AP. This strategy receives a start to 

finish approach for blockage control 

dissimilar to C3TCP and RBCC. TCP-AP 

is a mix of both window and rate based 

methodology. TCP is added with rate 

based instrument to keep away from huge 

burst of bundles.  

 

In this method, the creator proposes 4 

jumps spread postponement as a 

measurement, estimated utilizing RTT of 
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the parcels. This is accepted as any 

obstruction on the off chance that it occurs 

inside 4 jumps. This spread postponement 

is the time slipped by between the 

transmissions of bundle by source hub to 

the getting hub 4 bounces downstream. So 

as to appraise least time slipped by 

between progressive parcels, an extra 

metric, i.e., the coefficient of variety of 

RTT tests is utilized. 

 

TCP with Restricted Congestion 

Window Enlargement (TCP/RCWE) 

Gunes and Vlahovic [8] proposed a 

procedure dependent on Explicit Link 

Failure Notification (ELFN) system. In 

this procedure the estimation of 

Retransmission Time Out (RTO) is 

watched haphazardly. The blockage 

window size is expanded if the RTO worth 

stays steady or diminishes. On the off 

chance that the RTO worth expands the 

blockage window size is unaltered. The 

creator has directed NS-2 reenactment 

utilizing RCWE and announced lower 

bundle misfortunes and higher throughput 

because of littler clog window. The 

genuine performance improvement due to 

ELFN is proved unable, as reproductions 

depend on standard TCP without ELFN. 

 

Ad-hoc TCP (ADTCP) 
ADTCP proposed by Fu et al. [9] utilizes 
two measurements, between bundle defer 
distinction and momentary throughput to 
distinguish arrange congestion. The time 
slipped by between two progressive 
parcels and the throughputs in certain time 
interim in the quick past are characterized 
as between bundle postpone contrast and 
transient throughput individually. At the 
point when blockage happens, between 
parcel delay differences increases, 
momentary throughput diminishes. To 
distinguish between the channel mistake 
and course change, this procedure uses out 
of request parcel landing and bundle 
misfortune proportion. In ADTCP, the 
gathered data at the collector is sent as a 
criticism to the sender.  

IMPROVED-ADTCP 

TCP has been overwhelmingly utilized as 

vehicle convention in the wired Internet to 

convey information; thus, various Internet 

applications have been created to keep 

running over TCP. Be that as it may, as 

clarified prior, TCP don't work agreeably 

in specially appointed systems. 

 

Concept 
TCP in a specially appointed system ought 

to be fit for dealing with disengagement 

and reconnection, bundle out of request 

conveyance if there should be an 

occurrence of course change and blunders 

because of hub versatility not withstanding 

blockage control. 

 

In our strategy, we have adjusted start to 

finish estimation without considering 

unequivocal system warning component. 

The estimations did at the beneficiary for 

each time interim α, are utilized to process 

the status of the system to recognize clog 

related parameters. These parameters are 

cautiously observed to start fitting 

blockage control activity for next cycle 

[13]. 

 

In MANET, the bogus blockage 

recognitions and notices happen because 

of commotion related with estimations 

made at end has. Round-Trip Time (RTT) 

or bundle between entry times isn't the 

perfect measurement for identification of 

clog, as the deliberate information is loud 

[14]. The likelihood of false blockage 

recognition is more in uncongested 

MANET, when just a solitary metric 

estimation is utilized. This prompts low 

TCP throughput.In this paper, we have 

proposed 4 measurements for recognizing 

clog. These measurements empower us to 

lessen commotion in the deliberate 

information, in this way decreasing 

likelihood of false clog ID. 

 

In IMPROVED-ADTCP, the following 

metrics are devised to detect congestion: 
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 IDD (Inter Delay Difference) 

 STT (Short Term Throughput) 

 POR (Packet Out of delivery Rate) 

 

In blocked express all these four 

measurements show exceptional qualities. 

The estimations made during the 

uncongested state for the most part rely 

upon winning system conditions and 

autonomous of clamor estimation. 

Utilization of every one of these 

measurements decreases the bogus 

location of clog in the system. 

 

Computation of End-to-End metrics 

IMPROVED-ADTCP sender utilizes the 

Round-Trip Time (RTT) to compute the 

retransmission break. In specially 

appointed systems bundle postponement 

isn't just because of line length, yet in 

addition relies upon different elements like 

arbitrary parcel misfortune, changes in the 

course, MAC layer dispute, and so on. The 

procedure of calculation of every 

measurement in detail pursues [15, 16]. 

 

Inter-packet Delay Difference (IDD) 

IDD demonstrates the clog level along the 

way for each time interim. The collector 

figures defer utilizing Eq.1 for every 

parcel got. The normal IDD is processed 

for each time interim α (≈ 0.9s) to 

determine status of system. 

IDDi = (Ai+1 – Ai ) – ( Si+1 – Si ) (1) 

IDD[T,T+α] =avg(IDD(i))  

the time interval T to T+α 

(2) 

Where, 

IDD: Inter Packet Delay Difference 

Ai+1 : Arrival time of packet i+1 

Ai     : Arrival time of packet i 

Si+1  : Sending time of packet i+1 

Si    : Sending time of packet i 

 

Algorithm for Calculation of IDD  

Compute IDD (st, ed)//start and end packet 

number 

repeat  // i is the packet number 

if(snd[i] and rcvd[i] and rcvd[i+1] and 

snd[i+1]) 

idd+= (rcvd[i+1]-rcvd[i])-(snd[i+1]-snd[i]) 

 until (i<ed) 

idd=idd/(ed-st+1) 

 

In the calculation, the capacity "Compute 

IDD" figures IDD for every interim. The 

contentions to this capacity are starting 

and end parcels for a specific interim. The 

information structures rcvd[] and snd[] 

contain the occasions at which every 

bundle is gotten and sent individually. 

These clusters are listed by the succession 

number of the bundles.  

 

Short-Term Throughput 

The STT computation is independent of 

out-of-order packet delivery. The frequent 

changes in path selection do not influence 

STT calculation. The equation for 

computation of short-term throughput is as 

follows: 

STT(i)= Np(Ti)/Ti (3) 

STT[T,T+α] =avg(STT(i)) 

for each time interval T to T+α 

(4) 

Np(Ti): Total number of IMPROVED-

ADTCP packets received in the time 

interval Ti. 

STT[T,T+α] is the average Short-Term 

Throughput in the time interval [T,T+α] 

where α is 0.9 sec. 

 

Packet Out-of-order delivery Ratio 

(POR): 

On the off chance that the contrast 

between grouping quantities of a parcel 

got and that of past bundle is > 1 then 

current parcel is excluded as of-request in 

a solitary bounce remote system. If there 

should be an occurrence of course change 

in multi-jump remote system a parcel may 

take an alternate way prompting out-of-

request conveyance. This case isn't 

considered for POR calculation. The 

condition for calculation of POR is as per 

the following: 

POR(i) = Npo(Ti)/ Np(Ti)  (5) 

POR[T,T+α]=avg(POR(i))  

 for each time interval T to T+α 

(6) 
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Where, 

Npo(Ti) Total number of out-of-order 

packets during time interval Ti,  

Np(Ti) Total number of packets received in 

the time interval Ti. 

POR[T,T+α] is the average Packet Out-of-

order delivery Ratio in the time interval 

[T,T+α] where α is 0.9 sec. 

 

Performance Evaluation and Results 

Analysis 

We have implemented IMPROVED-

ADTCP and ADTCP technique using 

Network Simulator NS-2 Version 2.33.  

 

Simulation Parameters 

The system comprises of 5 hubs in a 670m 

x 670m square field. The MAC layer is 

designed to IEEE 802.11. Interface line at 

MAC layer is set to default number of 

bundles. The ostensible piece rate is 2 

Mbps and transmission range is 250 m. 

The Two Ray Ground model is utilized 

with most extreme hub speed of 4m/s. 

DSR is utilized as a directing convention. 

The reproduction time is 150 seconds. 

Consistent Bit Rate (CBR) traffic is 

presented at a pace of 1Mbps somewhere 

in the range of node (0) and node (3) and 

at a pace of 0.75Mbps somewhere in the 

range of node(3) and node(4) with parcel 

size of 1500bytes. FTP traffic is presented 

between hub (1) and hub (2) with default 

parcel size and IMPROVED-ADTCP as 

TCP operator.  

 

Simulation Result and Analysis 

The outcomes were gathered as normal 

qualities more than 167 Iterations in the 

time interim between100 to 150 seconds. 

We contrasted the presentation of 

IMPROVED-ADTCP and ADTCP for the 

various measurements. In ADTCP CWL is 

set to steady esteem, whereas, in 

IMPROVED-ADTCP CWL is fluctuated 

dependent on the figured measurements. 

 

Fig. 1 demonstrates the correlation 

dependent on Average Inter Arrival Delay. 

The diagram unmistakably shows that 

IMPROVED-ADTCP system conveys the 

parcels with less deferral when contrasted 

with ADTCP procedure. 
 

 

 

 
Figure 1: Comparison of average inter arrival delay between IMPROVED-ADTCP and 

ADTCP. 
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Fig. 2 demonstrates the correlation dependent 

on Average Inter Delay Difference. The chart 

plainly demonstrates that average inter delay 

difference between parcels is less in 

IMPROVED-ADTCP system when 

contrasted with ADTCP strategy. 
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Figure 2: Comparison of average inter delay difference between IMPROVED-ADTCP and 

ADTCP. 

 

Fig. 3 demonstrates the examination 

dependent on packet out of order rate. 

The quantity of out of request bundles is 

more in ADTCP procedure when 

contrasted with IMPROVED-ADTCP 

strategy.

 

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

100 105 110 115 120 125 130 135 140 145

POR

Time/sec

ADTCP

MADTCP

 
Figure 3: Comparison of packet out of order rate between IMPROVED-ADTCP and 

ADTCP. 
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Fig. 4 demonstrates the examination 

dependent on short term throughput metric. 

The chart obviously shows that IMPROVED-

ADTCP procedure beats ADTCP strategy. 
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Figure 4: Comparison of short term throughput between IMPROVED-ADTCP and ADTCP. 

 

CONCLUSION 

Portable Ad-hoc Networks (MANETs) 

have been a region of enormous intrigue 

and dynamic research in the course of 

recent years. In MANET it is extremely 

hard to appropriately discover a portion of 

the qualities, for example, channel 

mistake, misfortune rate, course change, 

blockage recognition and so forth, as the 

estimation information is uproarious. 

These confinements helped us in building 

up a method which tends to those issues. 

From the test results it very well may be 

effectively inferred that IMPROVED-

ADTCP beats ADTCP. 

 

Existing TCP intended for wired system 

ordinarily depend on ELFN for 

distinguishing clog. In our methodology 

we have adjusted start to finish estimation 

for clog discovery utilizing four 

measurements as examined in area 3.2. 

This helps IMPROVED-ADTCP capacity 

well along these lines expanding 

proficiency. 

ACKNOWLEDGEMENT 

The author acknowledges SAHE 

University, Tumkur, for the 

encouragement and permission to publish 

this paper based on the research work 

carried out by the author towards his Ph.D. 

work. 

The author thanks the principal Sir Mvit, 

Dr. V R Manjunatha for constant 

encouragement and also thanks Dr. G C 

Bhanuprakash, Head of Department 

Computer Science Engineering for his 

invaluable guidance and suggestions from 

time to time. 

 

REFERENCES 
1. SM ElRakabawy, A Klemm, C 

Lindemann (May 2005), “TCP with 
Adaptive Pacing for Multihop Wireless 
Networks”, In MobiHoc ’05: 
Proceedings of the 6th ACM 
International Symposium on Mobile Ad 
Hoc Networking and Computing, pp. 
288–299. 

2. K Chen, Y Xue, K Nahrstedt,“On 
setting TCP’s congestion window limit 
in mobile Ad Hoc Networks”,In ICC 
’03: Proceedings of the IEEE 
International Conference on 
Communications, Anchorage, Alaska, 
May 2003. 

3. V Raghu Nathan, PR Kumar (Oct. 
2005), “A counterexample in 
congestion control of wireless 
networks”, In MSWiM ’05: 
Proceedings of the 8th ACM 
International Symposium on Modeling, 
Analysis and Simulation of Wireless 
and Mobile Systems, pp. 290–297. 
DOI: 
http://doi.acm.org/10.1145/1089444.10



 

 
 

 

32 Page 25-32 © MAT Journals 2019. All Rights Reserved 
 

Journal of Android and IOS Applications and Testing  

Volume 4 Issue 2  

89496. 
4. K Tang, M Gerla (Oct. 1999), “Fair 

sharing of MAC under TCP in wireless 
Ad Hoc networks”, In MMT ’99: 
Proceedings of the Workshop onMulti-
access, Mobility and Tele-traffic for 
Wireless Communications. 

5. H Zhai, X Chen, Y Fang (Oct. 2004), 
“Alleviating intra-flow and inter-flow 
contentions for reliable service in 
mobile ad hoc networks”, In MILCOM 
’04: Proceedings of the IEEE Military 
Communications Conference, Volume 
3, pp. 1640–1646. DOI: 10.1109 / 
MILCOM. 2004 1495184. 

6. D Kliazovich, F Granelli (Nov. 
2006),“Cross-layer congestion control 
in ad hoc wireless networks”,Ad Hoc 
Networks,Volume 4, Issue 6, pp. 687–
708. 

7. H Zhai, X Chen, Y Fang (Mar. 2005), 
“Rate-Based Transport Control for 
Mobile Ad Hoc Networks”, In WCNC 
’05: Proceedings of the IEEE Wireless 
Communications and Networking 
Conference, Volume 4, pp. 2264–
2269. 

8. M G¨unes¸ D Vlahovic (2002), “The 
performance of the TCP/RCWE 
enhancement for Ad-Hoc Networks”, 
In ISCC ’02: Proceedings of the 7th 
IEEE International Symposium on 
Computers and Communication, pp. 
43–48. 

9. Z Fu, B Greenstein, X Meng, S Lu 
(Nov. 2002), “Design and 
Implementation of a TCP-Friendly 
Transport Protocol for Ad Hoc 
Wireless Networks”, In ICNP ’02: 
Proceedings of the 10th IEEE 
International Conference on Network 
Protocols, pp. 216–225. 

10. R. de Oliveira, T. Braun (24 Mar. 
2004), “A Delay-based Approach 
Using Fuzzy Logic to Improve TCP 
Error Detection in Ad Hoc Networks”, 
In WCNC ’04: Proceedings of the 
IEEE Wireless Communications and 
Networking Conference, Volume 3, pp. 
1666–1671. 

11. R de Oliveira, T Braun, M 
Heissenb¨uttel (Mar. 2003), “An Edge-
based Approach for Improving TCP in 
Wireless Mobile Ad Hoc Networks”, 
In DADS ’03: Proceedings of the 
Conference on Design, Analysis and 
Simulation of Distributed Systems, 
Orlando, USA. 

12. BC Sreenivasa, GC Bhanu Prakash, 
KV Ramakrishnan (March 2011), 
“Survey on congestion control 
techniques in AD-HOC network”, 
Elixir Adoc.Net., Volume 32, 

pp.20612067. 
13. Christian Lochert, 

Bj¨ornScheuermann, Martin Mauve 
(June 2007),“A Survey on Congestion 
Control for Mobile Ad-Hoc Networks 
article”,Wiley Wireless 
Communications and Mobile 
Computing, Volume 7, Issue 5, pp. 
655-676. 
http://www.interscience.wiley.com. 

14. S Biaz, NH Vaidya (October 1998), 
“Distinguishing congestion losses from 
wireless transmission losses”, IEEE 
7th Int. Conf. on Computer 
Communications and Networks. 

15. Sachin Gajjar, Hari M Gupta 
(2008),“Improving performance of Ad-
hoc TCP in Mobile Ad-hoc Network”, 
IEEE, 987-1-4244-2746-8/08. 

16. Miss Ashwini D Bhople, PA Tijare 

(JuneJuly 2011),“An analysis of 
ADTCP,I-ADTCP and Cross-Layer 
Based Protocol for Improving 
Performance of TCP in Mobile Adhoc 
Network”, IJCSA, Volume4, Issue 

2,pp. 5670. 
Cite this article as: Sreenivasa BC, & 
GC Bhanu Prakash. (2019). 
Performance Analysis of Congestion 
Control Techniques ADTCP and 
Improved ADTCP for Improving TCP 
Performance over Ad-hoc Networks. 
Journal of Android and IOS 
Applications and Testing, 4(2), 25–32. 
http://doi.org/10.5281/zenodo.3358384 

  


