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CHAPTER 1 

INTRODUCTION 

1.1 Overview 

To monitor the physical phenomena like humidity, pressure, temperature etc. WSNs deploy the 

minute sensor nodes over an area. It has a significant part in a variety of applications and appliances. 

The different application uses WSNs from a variety of disciplines for industrial applications, 

engineering, agriculture, medical and surveillance monitoring. Furthermore, they can be applied in 

indoor and outdoor environments, underground, underwater and normal landscape. Communication 

capabilities and computation are reduced by sensor nodes and which are usually non-rechargeable. 

Normally, the sensor nodes are structured in an ad-hoc manner. They worked in an appropriated 

manner and coordinate with one another to gather the information from the environments. In 

different manners, the data collection can be performed by data aggregation of sensor nodes. The 

merits of sensor node applications like communication capability, computational capability, 

mobility, energy limitation and various application needs. The challenges of data aggregation 

problems like data security, aggregation latency, data collision, etc. However, in many applications, 

many existing solutions resolved these data aggregation challenges, and in a wide range of new 

applications, an integrated solution which produces energy efficiency is an effective way. Hence, 

an effective data aggregation procedure development is one of the important research topics. For 

real-time WSN applications, an efficient data aggregation algorithm is discussed which can deliver 

the data in a secure way to the base station without delay and collision in an energy-efficient 

manner. 

1.2 Basic terms in WSN 

In wireless communications and electronics has increased the innovation, which has covered the 

manufacture of power-efficient, cost-efficient, multifunctional miniscule devices that applied in 

remote sensing applications [1]. Therefore, it becomes easy to collect and distribute valued 

information with the help of a huge number of intelligent sensors. 

A sensor is a small hardware expedient which produces computable reply signals to record changes 

in physical conditions like pressure, humidity and temperature. Frequent analog signals are 

digitized by analog-to-digital (ADC) converters which are sensed by sensors and for more 

processing, it was forwarded to embedded processors. The sensors attached with nodes which are 
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microelectronic devices powered by a restricted power source that must have low energy 

requirements [2]. 

One or many types of sensors are integrated with sensor nodes. A huge amount of inexpensive 

sensor nodes can consist of WSN using various deployment techniques that can be spread out over 

monitoring environments. These sensor nodes collaborate to react and observe events/phenomena 

in the specific environmental condition.  

1.2.1 Characteristics and advantages of WSN 

The characteristics of WSN [6-8] which includes the following 

 Cross-layer design  

 It is very simple to use 

 Ability to confirm strict environmental conditions 

 Scalability to a large scale of distribution 

 Some mobility and heterogeneity of nodes 

 Capability to handle with the failure nodes 

 The limits of power consumptions for nodes with batteries  

The advantages [9-10] of WSN includes the following 

 It avoids plenty of writing.  

 Low cost of performance.  

 Suitable for non-reachable places such as deep forest, rural areas, sea and mountains.  

 Without immovable infrastructure, the network arrangements can be carried out.  

 By using centralized monitoring, it can be opened.  

 It might offer accommodations at any time for the new gadgets 

 Flexible when an additional workstation is required if there is a casual situation.  

1.2.2 Components of WSN 

In WSN, five significant hardware components are designed for some specific use. Figure 1.1 shows 

the WSN node architecture and its components. The five main hardware modules like radio 

controller, microcontroller, memory chip, one or more sensors and battery. One or more circuit 

boards are together to mounted these modules. The time interval taken for some events is recorded 

in this timer module. One or more registers are there in this module to capture the time utilized by 

a few actions [3-5]. Based on the timer interrupt, the WSN nodes wake up. Mobilizer, power 

generator and location finding system are some of the additional modules in WSN.  
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Figure 1.1: WSN Node Design 

1.2.2.1 Sensing unit 

The sensor is one of the hardware devices, which yield measurable response signal to change that 

signal into physical conditions like humidity, pressure, temperature and so on. Analog signal 

converts to a digital signal by ADC. The sensor consumes very low energy, and it should be small 

in size.  

1.2.2.2 Storage unit 

External flash memory, microcontroller RAM, chip flash memory are included by memory in the 

sensor node. For determined, the text segments and storage of application code flash is used. Static 

Random Access Memory (SRAM) is the memory, which is utilized for the run time data storage. 

For instance, the ATMega 128L microcontroller running on Mica2 Mote has 4-Kbyte SRAM and 

128-Kbyteflash program memory. 

1.2.2.3 Transceiver unit 

It is accountable for WSN communication. Sleep, idle, receive and transmit are the Transceiver 

working states. The transceiver unit which includes antenna and radio (transceiver). For power 

management purposes, the radio contains various working modes like sleep, idle, receive and 

transmit. The sleep mode provides the lowest power consumption. A large amount of power 

consumes to the transmit state from the sleep state. The power consumption units based on the other 
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nodes distance and transmission boundaries like radiation, channel noise, etc. Radio Frequency 

(RF) is the main choice of wireless transmission media.  

1.2.2.4 Power unit 

The power unit is the main component of the sensor, which comprised of standard AA batteries. 

These batteries determine the sensor size. Many types of research are conducting lifetime 

enhancement and energy consumption reduction of sensors. The power is used up for data 

processing, communication and sensing in a sensor node. DC-DC converter and battery are in a 

power unit which determines the sensor node lifetime and supplies power to a sensor node. The 

DC-DC converter provides a constant supply voltage to a sensor node. The WSN nodes 

communicate with other nodes with the help of radio units. Power can be stored in capacitor and 

batteries. The further studies are proposed with solar cells to exchange the battery sources. There 

are some limitations of such methods in real-time. For instance, in the interior of dense forest, the 

energy generated by the solar cells is not much high [11].  

Table 1.1 Sensor nodes Hardware features 

 IMOTE2 TelosB MICAZ(Crossbow) 

Processor (MHz) 13-416 8 16 

Active (ma) >45 25 48 

Sleep (
μa

) 388 6 15 

RAM(Kb) 256 10 4 

Idle (ma) >30 2 8 

Flash (KB) 32000 1024 512 

 

1.2.2.5 Actuator unit 

This unit has mobilizer, which is helpful for the sensing task improvement. It can sense an event 

that naturally disturbs the operating situation by physically moving the sensor node, the opening 

valve or producing sound. 

1.2.2.6 Location finding unit 

The location finding unit is used to determine the sensor node’s location. It can be either an ad hoc 

positioning system (APS) or the global positioning system (GPS). To determine the location, GPS 

is very effective. However, it has some disadvantages such as high monetary cost and it needed a 

direct line of sight between the node satellite and a sensor. For a landmark, the APS determines the 

sensor node’s position.  
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1.2.2.7 Processing unit 

With the help of an operating system, the responsibilities include managing communication 

protocols, executing WSN applications, processing and gathering sensed data and controlling 

sensors. Among various modes such as idle, active and sleep, the Processor needs to switch to 

conserve the energy. In WSN, the operating system (OS) is efficient for a reliable application. One 

of the primary OS for WSNs is the TinyOS. It is rather than multithreading that depends on the 

event-driven programming model. While the Contiki kernel is an event-driven which assist 

multithreading. It also provides the IP communication of both IP6 as well as IP4. Another OS that 

is used in WSN is the LiteOS, which is an iterative, open-source and similar to UNIX [12]. 

1.2.3 Communication in WSN 

Communication in WSN is a kind of mechanism which is offered to sensors, base stations (BSs) or 

sinks and Internet to communicate with each other and share sensor information. There are three 

different kinds of communication systems are presented in WSN in which they are explained in the 

below subsection, and the figure is represented in figure 1.2.  

1.2.3.1 Peer to Peer (P2P) communication 

The sensors are denoted as “peers” in a P2P communication system. In this communication, the 

internet is utilized by the sensors to communicate with one another. Without the need of a sink 

node, information is directly shared between the sensor nodes in the whole network. In this 

communication system, every single sensor acts as a file server and client [13]. 

1.2.3.2 Infrastructure communication 

In this communication framework, the configuration and control messages are delivered from 

sensors to sinks. There are five different kinds of data delivery models recognized for this 

communication in WSN based on the cluster of endpoint sensor nodes: (i) the sink sends a message 

to a single sensor is named as sink unicast; (ii) the base station sends a message to anyone out of a 

group of qualified sensors is named as sink anycast; (iii) the base station sends a message to a subset 

of sensors out of a large group of qualified sensors is named as sink manycast; (iv) the base station 

sends a message to a group of sensors is identified as sink multicast; and (v) the base station sends 

a message to all the sensors in the WSN is known as sink broadcast [14]. 

1.2.3.3 Hybrid communication 

Combination of infrastructure communication and P2P communication is defined as Hybrid 

communication system combines. Sensors communicate with each other for short-distance 

communication with the P2P system in this communication. Still, if the distance is more, then multi-



 
 

 Page 6 
 

hop communication is taking place with sensors and sinks. So, the hybrid communication approach 

helps to extend the communication distance for sensors that are far away [15]. 

Sensor node

Base Station

Internet

Communication 

link

Internet

 

(a) P2P communication (b) Infrastructure  

communication 

  (c) Hybrid communication 

Figure 1.2: Communications in WSN 

1.2.4 Communication hierarchy used in this research 

We have considered a hybrid communication framework in this research. The Internet controls all 

sensor nodes and sinks in this hybrid communication at the first stage of the network. To perform 

the data transmission process, the sink nodes or BSs are placed correctly to control all other member 

nodes. This hybrid communication architecture helps WSN to transmit urgent data to other sensors 

which are far away from one node to another node.  

1.3 Related work 

For fast and reliable transmission, Kawai et al. [16] suggest an autonomous and distributed 

mechanism, called an “assured corridor” mechanism (ACM). The self-organizing strip contains 

nodes surrounding the path from the source node to the base station and nodes in ACM. To avoid 

collisions, the former refrains from transmitting non-urgent information with emergency packets, 

and the latter suspends their sleep schedule and keeps awake to avoid the delay caused by sleeping.  

Paek et al. [17] discussed RCRT (Rate-Controlled Reliable Transport Protocol), which is suitable 

for forced sensor nodes. RCRT uses end-to-end explicit loss recovery, but places all rate adaptation 

functionality and the congestion detection in the sinks. Efficiency and flexibility are two important 

benefits in this protocol. Sinks can achieve greater efficiency, because sinks make rate allocation 
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decisions since they have a more comprehensive view of network behaviour. RCRT was evaluated 

broadly on a 40-node WSN testbed and show that RCRT achieves more than twice the rate achieved 

by a recently proposed interference-aware distributed rate-control protocol, IFRC. 

For heterogeneous WSN, Sharif et al. [18] have been presented an energy-efficient transport layer 

protocol, called LCART. LCART attached the prevalent or reciprocal functionalities of Transport, 

MAC and Wireless-Physical layers to realize QoS objectives of heterogeneous WSN and energy 

efficiency. LCART utilized channel loading Threshold limits (Threshold) constraints, Buffer 

Occupancy Level (mi), Packet Inter Arrival Time (TPIAT) and Packet Service Time (TPST) to 

provide congestion control. LCART has used the explicit NACK to obtain the packet level 

reliability and the trace nature entirely being governed the β parameter. The throughput of 0.3112 

Mbps is achieved by this LCART that exhibited better performance. 

Sharif et al. [19] have been visualized an ERCTP (End-to-End Reliable Congestion-aware 

Transport Layer Protocol) to accomplish the data reliability by the distributed memory concept also 

avoid the congestion of the whole network. The distributed memory concept was introduced for 

obtaining better reliability. TCPReno (TCP-R), TCP-Westwood (TCP-WW), TCP-Westwood+ 

(TCPWW+) and TCPNewReno (TCP-NR) were utilized to evaluate the ERCTP. For 24 mote 

topology, this ERCTP was tested. The obtained outcomes showed the efficient controls congestion, 

≤ 100msec average End-to-End (E-2-E) data packet latency, > 99% data packet reliability and the 

highest good throughput of 0.2941 Mbps for heterogeneous packet information. The overall energy-

efficient behaviour (lowest per packet communication cost) of ERCTP has been compared with 

TCP-R, TCP-NR, TCP-WW and TCP-WW+.  

Mahbub et al. [20] have been proposed CRRT (Congestion-aware and Rate-Controlled Reliable 

Transport), which is an efficient and low-overhead data transport mechanism for sensor networks. 

To increase one-hop reliability and end-to-end retransmission for loss recovery, CRRT uses 

efficient MAC retransmission. Avoids the congestion by congestion notifications from the middle 

node and controls the total rate of the sources centrally. NS-2 evaluates the performance of CRRT, 

and simulation results demonstrate the effectiveness of CRRT. 

Iyer et al. [21] presented STCP (Sensor Transmission Control Protocol) in which it is assumed as 

a generic, scalable and reliable transport layer protocol where a majority of the functionalities are 

executed at the sink. In the same network, STCP supports multiple applications, offers controlled 

variable reliability, congestion detection and avoidance. 

[22] RETP-UI: Reliable Transmission Protocol for Urgent information. 
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This protocol maintains a different queue for every three types of traffic in the protocol. Queue 

length and its fluctuation were utilized to predict the congestion in the network accurately.  This 

protocol provides less packet loss rate, less delay and high throughput. But it works only for urgent 

data and discards normal data.  

 

[23] Fast and Reliable Transmission mechanism for urgent information in the sensor network. 

For urgent data transmission, this protocol is developed, and it was a reliable protocol. The node 

will establish the alive connection between source nodes to the sink node in any kind of emergency 

data transmission. From the results, it was proved that the emergency data has been transferred 

quickly with better accuracy and established the alive connection efficiently. This protocol obtained 

an effective Urgent data transfer from source to the sink node at less than 92ms delay and 92% of 

packet delivery ratio (PDR). The normal packet’s data transmission has been neglected or decreased 

by removing the congestion. However, it kept awake only the live connection for the transmission 

of data. 

 

[24] CP-EDCA: Channel Preemptive EDCA 

For urgent data transmission, this CP-EDCA protocol is developed. The urgent data has been 

transmitted using this reliable transport layer protocol. The regular data routine traffic service was 

pre-empted by Urgent data traffic. This protocol confirms the QoS of emergency data. About 50-

60%, the MAC layer delays decreased that was depicted from the simulation result. From the 

802.11e standard, the Pre-emption strategy’s advantages are extended to the distributed emergency 

reporting. But it works only for urgent data 50-60 and delay is more 

 

[25] PAT: Path Assured Data Transfer Protocol 

Three steps are there in this PAT protocol. The blocking request was initiated to the other node by 

the emergency data node at the initial step to chunking their normal transmission of data. Therefore, 

the path will get cleared due to this blocking mechanism. The urgent data is delivered to the master 

node or the sink. For the same data, the acknowledgement is received from the sink. After the 

completion of urgent data transmission, the release message was sent by the master node or the sink 

node. This dedicated path guaranteed collision-free data transmission. Moreover, the delays are 

decreased because of the data re-transmission. Based on the above literature review, this work 

identified the first research gap as follows, its work only urgent data and discard normal data. 
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1.4 Gap Analysis 

In gap analysis, previous research is studied for different parameter consider while implementing 

their scheme by the researcher.  Table 1.2 displays the gap analysis of previous works.  

Table 1.2 Gap analysis table of previous works 

PROTO

COL 

CONGESTI

ON 

DETECT 

CONGESTI

ON AVOID 

PACKET 

LOSS MODEL 

RELIABILI

TY LEVEL 

RELIABI

LITY 

TYPE 

ACK GAP 

ANALYSI

S 

ACM 

[16] 

Urgent data 

occurrence 

Non-urgent 

information 

to avoid the 

collision. 

Loss rate 

becomes zero. 

Event H-B-H ACK Urgent data 

only 

considered. 

RCRT 

[17] 

Places rate 

adaptation 

functionality. 

Possible to 

alter the rate 

allocation. 

The high packet 

loss rate 

Event H-B-H ACK Normal 

data 

LCART 

[18] 

Packet level 

reliability. 

Avoid 

congestion 

by TPST, 

TPIAT. 

Minimum packet 

loss 

Event H-B-H ACK Not 

consider 

normal and 

urgent data.  

ERCTP 

[19] 

High data 

reliability.  

Highest 

throughput 

Packet loss 

within 

acceptable limits 

Event H-B-H ACK Consider 

normal data 

CRRT 

[20] 

Efficient 

MAC 

transmission 

Avoid 

congestion 

by 

notifications 

from 

intermediate 

nodes. 

Steady packet 

loss over a time.  

Event H-B-H ACK Not 

considered 

normal as 

well as 

urgent data.  
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STCP 

[21] 

Control 

variable 

reliability.  

STCP offers 

congestion 

avoidance 

mechanism.  

30% of data loss 

occurred. 

Event H-B-H ACK Not 

consider 

normal and 

urgent data. 

RETPUI 

[22] 

QO and 

Fluctuation 

Multistage 

Rate adjust 

Packet loss 

probability is 

almost zero.  

Event  H-B-H ACK Urgent and 

normal data 

are not 

considered  

FARTM 

[23] 

Urgent Data 

Occurrence 

Implementin

g Assured 

path 

Unpredictable 

packet loss  

Event  H-B-H ACK consider 

only urgent 

data 

required 

live 

connection  

CP-

EDCA 

[24] 

Urgency 

Detection 

Normal Data 

Pre-emption 

 

- 

Event  H-B-H ACK consider 

urgent data 

PAT 

[25] 

Urgent Event  Blocking of 

normal data 

Less packet loss 

rate 

 

Event  H-B-H ACK consider 

urgent data 

only, block 

normal data  

 

1.5 Motivation and challenges 

This section briefly explains the motivations and challenges related to our research methodology.  

1.5.1 Motivations 

To make our society comfortable, secure and safe, WSN is one of the most favourable technique. 

It a social infrastructure must transfer the urgent data more reliable and quicker than any other data. 

This type of WSN can transfer both urgent and normal data. The urgent information, In various 

monitoring fields such as environmental, disaster, vital conditions and security, this WSN has been 

carried with less delay and high reliable than any other non-urgent data such that for normal 

monitoring for working space control as well as the living. Based on their importance on requests 
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from the application layer and the urgency, WSN differentiates and prioritize the packets. The 

realization of quality-enabled networks is the primary motivating scenario for this concept to 

monitor the environment in emergency response scenarios like underground mines and disaster 

prevention. Accurate delivery of sensitive information directly impacts the overall performance of 

the system. Moreover, the process of urgent data transmission is performed using several amounts 

of protocols. In the existing protocols, the availability of urgent data needs to be transmitted 

enquired by the node. In such a situation, the normal data transmission is stopped by the sensor 

nodes. For that, a blocking request is sent. After receiving the blocking request, the normal data 

transmission is blocked and clear the path; therefore, the urgent data can be transmitted very fast. 

Moreover, these data are not required to wait for the transmission of data. The fear of collision and 

the congestion in the network is also prevented using this strategy. Hence, 100% reliability is 

provided for urgent data. Due to the shortage of memory, these normal packets are not preserved at 

the node. In WSN, congestion-free communication and better reliability are the primary 

characteristics. 

The first important issue is that of effective communication. Consider a scenario with different 

types of messages at runtime in the network. It is very important to decide which message needs to 

be forwarded first. Assigning priority to messages and assure messages are disseminated as per 

priority to the destination node is a challenging task. 

The second important issue is that of WSN packet forwarding in a highly dense environment is a 

challenging task. Several Resources are limited and are providing services to a huge number of 

network. The number of packets subsidising to congestion can be decreased by the procedure of 

packet discarding at every single node; this leads to the loss of data.  

The aim of this research is an intelligent message forwarding in WSN while considering the above 

issues in WSN. The second aim of this research is to minimize the packet loss and evade congestion, 

and the third aim of this research is to deliver transfer of urgent as well as normal data in an 

intelligent manner. 

Research work is verified by analysis of the time required to reach priority-based messages, and 

network overhead, congestion-free packet forwarding mechanism with fuzzy rule 

1.5.2 Challenges in WSN 

The common challenges related to WSN are briefly explained in the given below subsection.  

1.5.2.1 Time Constraint of Message Delivery:  

The network becomes volatile due to the dynamic nature of nodes and their directional movement. 

Moreover, the period is very short for connections between the sensor nodes. In the critical period 
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between linking and unlinking of in between nodes, it is essential to receive the information sent 

by source node [26]. 

1.5.2.2 Challenges in real-time:  

Real-world problems are dealt with the help of WSN. Suitable observations can be made or actions 

taken in many cases because sensor data must be conveyed within time limitations. Very few 

existing works meet the real time requirements of WSN. Most protocols either ignore real-time or 

simply attempt to process data as fast as possible and hope that this speed is sufficient to meet 

deadlines. Some initial results exist for real-time routing. To date, the limited results that have 

appeared for WSN regarding real-time issues have been in routing. Many other functions must also 

meet real-time constraints, including data fusion, data transmission, target and event detection and 

classification, query processing, and security.  

1.5.2.3 Diverse Networking Standards: 

Different available protocols perform different network operations. Selection of protocols from 

several protocols for particular operations is a challenging task. Consider network activity as a 

routing mechanism in WSN. Several routing protocols are available like DSR, AODV, and A Star 

etc. selection of one among this is need to analyse, and it is a challenging task.     

1.5.2.4 Highly Dynamic Nodes:    

With different speeds and direction, nodes in WSN are highly mobile, and it makes the network 

highly dynamic. This is highly a challenging task to retain the performance of the network in this 

highly mobile environment. 

1.5.2.5 Volatility:    

The connection between nodes remains for a very short period due to high-speed nodes. Also, nodes 

are moving in different directions which make the network more volatile.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

1.5.2.6 Effective Message Forwarding: 

With multiple messages, the sensors in the network are flooded at the same time. It will create 

unnecessary overhead in the network if a node forwards messages. Before forwarding the messages, 

it is essential to validate the message and message source. For its emergency level, it is also very 

important to decide the priority of messages. Along with deciding message priority, effective 

message forwarding will make the message and source validation. Messages are forwarded as per 

their priorities. Highest priority message will be forwarded first.    
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1.5.2.7 Security:     

As WSN is an open network and it harmed to dissimilar kinds of attack. Malicious nodes in the 

network can carry different types of attack. Attacks in the network disturb the functionality of the 

network. Malicious nodes generate fake messages which may result in traffic jam, accident or 

important data loss [27].   

1.6 Problem statement and objectives 

Literature survey and gap analysis made in WSN is motivated to focus on urgent data transmission 

in WSN. As per the need for current research following problem, the statement is formed for 

research. The overall problem is split into three objectives of the research. 

1.6.1 Problem statement 

PAT and PDNC transmit only urgent data and cause loss of packets. To overcome this problem, 

Enhancement of Path Assured Transfer mechanism is proposed for urgent and normal data over 

Wireless Sensor Networks to increase the performance of the network in terms of throughput, PDR, 

energy efficiency, and control overhead. 

1.6.2 Objectives 

The proposed framework has the following research objectives: 

 To propose a modified PAT (Path Assured Transfer) system to transmit urgent and normal 

data with comparatively greater efficiency, by using intelligent message forwarding scheme. 

 To propose modified PDNC (Packet Discarding Node Clustering) that achieves more 

reliable data transmission and reduces congestion without much loss of packets. 

 To propose a mechanism for urgent and normal traffic transmission mechanism to reduce 

congestion in the network. The advantages of the first two objectives are combined and 

achieved a congestion control mechanism to transmit both urgent and normal data 

transmission, which is named as EPAT algorithm. 

1.6.3 Preliminary Exploration with Broad Structure of Plan Made for Investigation 

Table 1.3 shows the explanation of an objective and its meaning. Third columns show plan made 

for investigation. These are preliminary steps to achieve objectives set for research work. 
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Table 1.3 Objective and Preliminary Plan to achieve it  

Objectives Explorations Plans for investigation 

To propose a 

modified PAT 

system to transmit 

urgent and normal 

data with 

comparatively 

greater efficiency 

It is very important to transfer sensitive data 

in WSN. For urgent data, the requirement of 

transmission time becomes a challenging 

issue. Normal data transmission is also very 

essential. It is also necessary to transmit 

normal data. In the existing PAT protocol, if 

urgent data gets detected, then only urgent 

data will be transmitted, ignoring the normal 

data. Hence, the proposed improved PAT 

protocol transmits both urgent and normal 

data. Normal data is transferred based on 

priority. In this research, the normal data is 

not discarded, and the urgent data will have 

the highest priority, it will be sent after urgent 

data or by using a different path.  

Step 1: Study of previous data 

transmission algorithms in WSN. 

Step 2: Implementation of data 

transmission using a modified 

PAT protocol. 

Step 3: Apply the TDMA 

scheduling method. 

Step 4: Analysis or comparison of 

previous data transmission 

methods with the proposed 

method. 

Step 5: Various parameters are 

utilized to show the proficiency of 

the suggested technique.  

To propose modified 

PDNC that achieves 

more reliable data 

transmission and 

reduces congestion 

without much loss of 

packets. 

 

The expected QoS can be affected by this 

network congestion. So, make use of 

provided resources effectively is desirable. 

The node’s energy utilization is decreased by 

dropping the number of packet that is 

retransmitted due to the network clogging. 

Packet dumping based Node Clustering 

(PDNC) or a distinct packet removing 

approach is researched in this objective. In 

this work, the clusters are formed by 

grouping the nodes. The cluster head is 

selected from one of the nodes. At each node, 

the packet is discarded to decrease the 

number of packets leading to clogging. 

Step 1: Study of previous network 

congestion algorithms in WSN. 

Step 2: Implementation of 

enhanced nPDNC method in 

WSN. 

Step3: Apply optimization and 

Fuzzy rule.  

Step 4: Analysis or comparison of 

the proposed method with existing 

methods.  

The advantages of 

the first two 

In WSN, congestion is the primary factor that 

decreased the QoS. Based on the meant 

Step 1: Study of existing methods 

to send urgent data. 
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objectives are 

combined and 

achieved a 

congestion control 

mechanism for 

transmitting the 

normal data and the 

urgent data. 

 

factors, the sensor nodes are depended, and 

the various types of data are generated in 

WSN. Switching the congestion is very much 

important because this congestion leads to 

packets loss. When compared to normal data, 

the higher priority must be given for urgent 

or sensitive data. Then, the proposed system 

checked the urgent data, and the priority is 

given to the urgent data.  

Step 2:  Implementation of EPAT 

protocol based on the previous two 

objectives.  

Step 3: Apply the TDMA 

scheduling method and Fuzzy 

optimization rule. 

Step 4: Analysis of performance 

parameters of the proposed 

technique with existing 

approaches.  

 

1.7 Hypotheses and Research Methodology 

This section explains both the hypotheses and research methodology in this section. 

 Hypotheses:  

It is hypothesized that the framework is designed for urgent data transmission based on some 

superior techniques like enhance PAT algorithm and nPDNC algorithm. These techniques enhance 

the transmission of normal as well as urgent data. Initially, this framework contributes importance 

to urgent data after that only the normal information is transmitted. It is hypothesized that 

classifying messages into different types and assigning priority to each message as per their 

importance will improve message forwarding scheme. It will help to handle emergencies more 

effectively.  

 It is hypothesized that the performance of the modified PAT algorithm is superior to the 

existing PAT protocol. 

 It is hypothesized that the nPDNC algorithm is better than the current algorithm and avoids 

congestion as well as enhance the reliable data transmission. 

 It is hypothesized that the advantages of the first two objectives are combined and achieved 

a congestion control mechanism to transmit both urgent and normal data transmission. The 

method is named an EPAT algorithm. 

 Methodology: 

This dissertation defines, develops, implements and analyses data transmission and congestion 

avoidance in WSN.  

Methodology for problem defining, developing, Implementing and analysing are given below. 
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1. Studying the latest literature on WSN challenges and issues. After a huge literature survey, 

identify the areas which require more research in WSN 

2. Study of WSN message transmission techniques and find out the gaps.  

3. Define the novel techniques for identified issues in the WSN message transmission. 

4. Define the problem statement and objectives for the given problem. 

5. Design the framework for the proposed solution to the problem. 

Implementation of the proposed scheme is decided using NS-2 simulator. It provides facility for 

uploading sensor nodes, simulation scenario, and various parameters in the network. It provides 

facility to extend the existing classes or adding new classes for experimentation.  
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Modified PAT 

algorithm
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Figure 1.3: Research Methodology for the Proposed System.  

1.8 Practical and Theoretical Significance 

Compared to other Adhoc network WSN is a highly dynamic network. Intelligent communication 

in WSN is achieved by assigning the priorities to messages as per their importance. Intelligent 

message forwarding scheme validates the source node before forwarding the message to the next 
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node. It also checks message integrity. Priority to messages is assigned using the system which uses 

each event before forwarding the message to the next node.   

 It required to congestion-free Packet forwarding mechanism with authentication. In 

different traffic situation of WSN, a challenge is the loss of packets. This research work provided a 

new scheme with the fuzzy rule, which reduces the loss of packet and increase throughput. It uses 

packet forwarding mechanics based on optimization and fuzzy rule, it reduces the loss, improves 

the performances of network.  

1.9 Novelty and contributions 

This research is all about providing a multi-layer implementation of network module to provide 

solutions for multiple challenges. This research provides Novel solutions like: 

 An enhanced PAT algorithm is proposed to transmit urgent and normal data with 

comparatively greater efficiency.  

 Modified PDNC scheme is proposed to achieve more reliable data transmission and reduce 

congestion without much loss of packets.  

 The advantages of the first two objectives are combined and achieved a congestion control 

mechanism to transmit both urgent and normal data, and it is named as the EPAT method. 

1.10 Thesis outline 

The thesis consists of 7 chapters. Chapters are organized as given below. 

 Chapter 1: Introduction  

Chapter 1 gives basic terms in WSN with related work did by previous researchers. It also states 

motivation and challenges in WSN. Problem statement and objectives are set based on current 

issues and challenges in WSN. The hypothesis made and research methodology used is explained. 

The practical and theoretical significance of the research is stated. Further, it talks about Novelty 

and Contribution in research, and outline of the research.       

 Chapter 2: Mathematical Background and Modelling 

Chapter 2 provides a mathematical background of proposed method along with its significance in 

WSN. Authentication, message forwarding and attack detection in WSN are explained. System 

modelling for research objectives is explained. In the end, it talks about proposed protocol and 

system architecture.   

 Chapter 3: A modified PAT technique for urgent data transmission 
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Chapter 3 focused on the first contribution of research. It gives an introduction to urgent data 

transmission in WSN. Related work in urgent data transmission is explained. Proposed modified 

PAT scheme is explained with its mathematical model, algorithm and results analysis. 

 Chapter 4: A modified nPDNC technique for reliable data transmission 

Chapter 4 focused on the second contribution of research. It gives an introduction to reliable data 

transmission in WSN. Related works for reliable message transmission in WSN is explained. 

Proposed nPDNC scheme is explained with its mathematical model, algorithm and results analysis. 

 Chapter 5: Proposed EPAT technique 

Chapter 5 focused on the third contribution of research. The advantages of the first two objectives 

are combined and achieved a congestion control mechanism to transmit both urgent and normal 

data transmission is explained in this chapter. The proposed scheme is explained with its 

mathematical model, algorithm and result analysis.  

 Chapter 6: Applications & Test Cases  

This chapter explains the applications of the proposed scheme, along with an emergency message 

forwarding scheme. Application and test cases show how the performance of WSN is improved as 

compared to the existing system. 

 Chapter 7: Conclusions and Future Work  

Conclusions are made based on the experimental results and analysis. Conclusions justify 

contributions and their significance. While concluding some future work directions are specified.   
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1.11.1 Mapping of publications with research objectives 

The publication details and research objectives are briefly explained in table 1.4.  

Table 1.4 Objective mapping with publications 

Sl.No Title of the 

research 

Research objective Achievement 

1 Adaptive Data 

Transmission in 

WSN Using 

Enhanced Path 

Assured 

Transmission 

Protocol 

Detailed literature survey on 

current issues in WSN data 

transmission. 

Gap Analysis. 

Setting an objective for 

research. 

 

This paper addresses the current 

research issues in the WSN. 

Strength and weakness of 

schemes are studied.  

Parameters considered by the 

previous researcher are analysed.  

After complete gap analysis 

objectives are set. 

2 Designing E-

PAT method in 

WSN 

The system framework is 

developed. 

Simulation parameters are 

considered. 

Design and implementation of E-

PAT are considered. 

Different kind of existing data 

transmission protocols is 

explained. 
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Performance metrics are 

computed. 

 

Performance of the suggested 

technique is compared with the 

existing method in terms of 

evaluation metrics.  

3 Clogging 

Control Using 

PDNC In WSN 

(PDNC method 

for Clogging 

control) 

SPD method is considered 

for congestion control. 

The main objective is to 

reduce the amount of packet 

loss during transmission. 

nPDNC is applied to 

perform packet removal. 

Design and implementation of 

nPDNC is considered. 

Performance is compared with 

existing methods in terms of 

various parameters.  

4 Analysis of QoS 

for PAT and 

EnOPATr 

System in WSN 

EnOPATr system is 

proposed in this research, 

and this system is 

distributed as well as 

independent. 

 

At the simultaneous time, the 

EnOPATr system handles the 

normal data and the urgent data. 

Therefore, congestion-free and 

dependable data are achieved by 

this system. 

The rate of packet retransmission 

can be decreased to decrease the 

power consumption in a sensor 

node. 

5 Improved Pat 

protocol for data 

transmission in 

Wireless Sensor 

Network 

The system framework is 

developed. 

Simulation parameters are 

considered. 

Performance metrics are 

computed. 

Priority and TDMA based data 

transmission is performed. 

Performance of the proposed 

method is compared with the 

existing method in terms of 

evaluation metrics. 

6 Enhancement 

path assured 

transfer protocol 

to transmit 

urgent data 

Advantages of both previous 

objectives are considered.  

The proposed system verifies the 

urgent data, and the priority is 

given to that urgent data. Thus, 

at a particular time, sensitive 

data will reach the destination.  
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1.12 Conclusion 

At first, the basic concept of WSN and architecture of WSN also explained. In the architecture, it 

has a storage unit, sensing unit, transceiver units, power unit, actuator unit, processing unit and 

location finding unit. The characteristics, advantages and applications are also explained. After that, 

data aggregation and types of data aggregation, i.e. tree-based data aggregation protocol, cluster-

based data aggregation and lightweight and reliable routing approach were explained. Numerous 

security requirements and types of possible adversaries are also explained. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


