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Abstract— Advance Hybrid Multi-hop routing (AHYMN) 

mitigates the impact of sink node isolation. It considers a 

hybrid multi-hop routing architecture. Many wireless 

applications relatively have high node density and the data 

collected by individual nodes are highly redundant. Thus, the 

data aggregation becomes attractive concept in network with 

mobile nodes. Hierarchical multi-hop routing protocol is 

formed by combining the Flat multi-hop and hybrid multi-

hop routing. Flat multi-hop routing is used, when the distance 

between source and destination is fixed and the time is more. 

The hybrid multi-hop routing is used to find the cluster head 

in zic-zac manner and the distance is unknown and time is 

also unknown. This method saves the node’s energy and 

power consumption. Hence, the life time of the network is 

increased. The simulation result achieves better data 

transmission in resource constrained MANET.    
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I. INTRODUCTION 

MANET is a wireless ad hoc network. MANET usually has a 

routable networking environment on top of a Link Layer ad 

hoc network. MANETs consist of a peer-to-peer, self-

forming, self-healing network. MANET nodes move 

randomly as the network topology changes frequently. Each 

node behaves as a router as they forward traffic to other 

specified node in the network.  

Dynamic autonomous topology is formed with the 

presence of one or multiple different transceivers between 

nodes. The main challenge for the MANET is to equip each 

device to continuously maintain the information required to 

properly route traffic.  

MANETs are restricted to a local area of wireless 

devices (such as a group of laptop computers), while others 

may be connected to the internet. 

A. Architecture of MANET: 

The Architecture of Mobile Ad Hoc Network (MANET) is 

grouped into three main classifications which are as follows 

Enabling Technologies considering the coverage area, these 

are further divided into various classes. 

B. BAN (Body Area Network):  

The communication range is 1-2 meters and the BAN 

provides the connectivity to devices that may be attached to 

wearable computers. 

C. PAN (Personal Area Network):  

The range of communication is 10 meters and the PAN helps 

to connect the mobile devices to another mobile devices or 

stationary devices.  

WAN (Wide Area Network) and MAN 

(Metropolitan Area Network) are mobile multi-hop wireless 

networks that still face various challenges like security, 

addressing, location management etc. 

D. Networking:  

In MANET, the greater part of the principle functionalities of 

the Networking protocols should be redesigned for the self-

configuring, dynamic, unstable, peer-to-peer communication 

environment.  

To establish an end-to-end communication the 

sender needs to find the receiver inside the network. The 

fundamental point of a location service is to dynamically map 

the address of the receiver device to its present location in the 

network. 

E. Middleware and Applications:  

The presentation of new innovations like Wi-Fi, Bluetooth, 

IEEE 802.11, WiMAX and HyperLAN enormously 

encourages the deployment of ad hoc technology and new ad 

hoc networking applications mainly in specific fields such as 

emergency services and environment monitoring. 

F. Issues in Mobile Ad hoc Network 

Mobile ad hoc network has some major issues they are as 

follows 

1) Route changes due to mobility 

2) Wireless transmission errors 

3) Multicasting and medium access scheme 

4) Transport layer protocol 

5) Qos Provisioning 

6) Security 

7) Energy Management 

8) Scalability 

9) Addressing and service discovery 

10) Deployment considerations 

II. RELATED WORK 

Multi-Instantiated destination is a new approach for routing 

to multi-instantiated destination and Multi-Instance 

Destination Routing (MIDR) framework. MIDR is used only 

for distance information to MID. It provides multiple loop-

free paths to the nearest instance of destination. It does not 

require replicating information or exchanging path 

information to destination instance. 

Named data networking (NDN) resolves the 

traditional TCP/IP based Internet problems and is considered 

as an eligible candidate for futuristic Internet paradigm. 

A unique protocol, named location-aware on-demand 

multipath caching and forwarding (LOMCF) for NDN-based 

MANETs is used to resolve these issues. 

Performance of the projected protocol is evaluated 

by victimization machine, referred to as ndnSIM. Qos routing 

plays a important role in providing Qos support within the 
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web. Most existing Qos routing algorithms use the strategy of 

unofficial search in route choice. 

Bidirectional search has been recognized as an 

efficient strategy for quick route acquisition in characteristic 

the shortest path connecting a combine of nodes. 

To demonstrate the high performance of our projected 

algorithmic rule in characteristic Qos glad ways and 

conjointly in economical resource utilization as compared 

with existing algorithms. 

Cognitive radio (CR) has emerged as a serious next 

generation wireless networking technology, which is the most 

promising candidate solution to solve the spectrum scarcity 

and improve the spectrum utilization. 

In this paper, the PHY layer security is presented in 

the view of passive attacks, and it is a compelling idea of 

using the physical properties of the radio channel to help 

provide secure wireless communications. 

To discover actually malicious nodes, it is necessary 

to carry out a fine-grained analysis to determine the 

underlying cause of such loss. 

In this paper, we present a scheme able to correctly 

identify malicious nodes, using network parameters to 

determine whether packet losses are due to queue overflows 

or node mobility in MANETs. 

This paper embodies a fine-grained analysis for 

packet loss and the development of a comprehensive trust 

model for malicious node identification and isolation. 

There has been recently a growing trend of 

victimization live video feeds in mission-critical applications. 

Real-time video streaming from front-end personnel or 

mobile agents will improve disaster relief, law enforcement, 

and emergency response. 

Mobile unexpected Network (MANET) may be a 

natural challenger in such contexts. Efficient and low-

complexity remedies are presented, analyzed, and validated. 

The validation relies on field experiments dispensed 

victimization software-defined radio (SDR) platforms. By 

nature, real-time video streaming applications are typically 

delay-intolerant. 

III. PROPOSED WORK 

The proposed approach says that we can improve the network 

lifetime and the throughput of the network by reducing the 

time, power and energy value of the nodes. These things will 

be happening by combining flat multi-hop routing algorithm 

and Hierarchical multi-hop routing algorithm. 

A. Flat Multi-Hop Routing 

It aims to select paths that minimize the total power 

consumption used for sending data to sink node. Each node 

establishes a communication with sensor nodes that lie within 

its maximum transmission range. An Algorithm is developed 

to minimize the total power consumption while routing data 

from individual sensor nodes to the sink node. 

 

Here, the energy cost of transmitting a single unit of 

data linkcost(i, j), is attributed to two components, cost on the 

transmitting node es(i) and the cost on the receiving node 

er(j). Also, es(i) is proportional to the displacement, di,j , 

between the transmitting node i and receiving node j. φ is the 

path loss exponent. It’s value is usually from 2 to 4, 2 for short 

distances and 4 for long distances. 

By victimization the residual power of the causing 

node Ei because the divisor of the link price, the likelihood of 

it being handpicked as a relay node decreases as its remaining 

energy decreases. Toh [4], set n to be 2. It is attainable to 

uniformly distribute power consumption over individual 

nodes and at the constant time to reduce overall power 

consumption. Besides the previously mentioned algorithm, 

others such as zPmin [5] and max–min T [6]–[9] have also 

been proposed. 

 
Fig. 1: Flat Multi-Hop Routing 

B. Hierarchical Multi-Hop Routing 

The operation of the most notable example of hierarchical 

multi-hop routing algorithms, dubbed Low-Energy Adaptive 

Clustering Hierarchy (LEACH) is illustrated. LEACH nodes 

are organized in a two-level hierarchy. The role of each node 

differs according to which level they belong to. That is, a 

node can be a Cluster Head (CH) or a Cluster Member (CM), 

and these roles are changeable in a unit of time referred to as 

a round. 

In hierarchical multi-hop routing algorithms, the 

number of relay nodes used to convey data to the sink node is 

relatively smaller than that in flat multi-hop routing 

algorithms, the length of the communication distance 

becomes greater, and thus requiring higher power to transmit 

a unit of data.  

 
Fig. 2: Hierarchical Multi-Hop Routing 

C. Hierarchical Multi-Hop Routing Algorithm 

In LEACH, each CH initiates communication directly to the 

sink node. The transmission distance between the sink node 

and CH tends to be large, thus it drains the battery. Multi-hop 

LEACH (M-LEACH) [11] has been proposed to mitigate this 
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problem. In M-LEACH, minimizing the power consumption 

of the each CH by means of multi-hop communications, can 

delay their power exhaustion. When CHs are determined 

randomly in LEACH, changing the principle that governs 

how CHs are selected can decrease power consumption, as in 

HEED [12] and PEACH [13].  

In stratified multi-hop routing algorithms, since the 

amount of relay nodes wont to convey information to the sink 

node is comparatively smaller than that in flat multi-hop 

routing algorithms, the length of the communication distance 

of every hop becomes bigger and therefore requiring higher 

power to transmit a unit of knowledge. 

Nevertheless, hierarchical multi-hop routing 

algorithms are a promising approach in terms of their 

capability to use data compression to reduce the power 

consumption of the network by reducing the data flow. 

D. Advanced Hybrid Multi-Hop Routing 

This protocol is interconnecting the Flat multi-hop and hybrid 

multi-hop approach the next cluster head is search and found 

in the same range of height in the plane. In flat multi-hop the 

source to destination distance is fixed and time is more. In the 

hybrid multi-hop finding the cluster head in zic-zac manner 

and the distance and time is unknown. The time and distance 

are known by combining both approaches and the searching 

is happening in a certain height and certain range, so we are 

saving the energy and power consumption. 

Each node behaves as a CH with a certain 

probability or else, the node behaves as a CM. A network is 

divided into a number of clusters, called cells. CMs 

communicates with CH to control the cell. Each CH 

aggregates and compresses the data received from CMs and 

sends it to the sink node. 

 
Fig. 3: HYMN 

IV. SIMULATION AND RESULT 

NS (version 2) is associate degree object-oriented, separate 

event driven network developed at UC Berkley written in 

OTCL. NS is primarily helpful for simulating native and wide 

space networks. 

The purpose is to offer a brand new user some basic 

plan of however the machine works, a way to produce new 

network parts, etc., primarily by giving straightforward 

examples and brief explanations based on our experiences. 

Although all the usage of the machine or attainable network 

simulation setups might not be lined during this project, the 

project ought to facilitate a brand new user to induce begin 

quickly. 

A. Language Used 

The scripting language employed in network machine is Tcl. 

Tcl is a form for "Tool Command Language". Tcl is really 

divided into 2 things: a language and a library. Tcl may be a 

easy matter programing language, supposed for supply 

commands to interactive programs like text editors, 

debuggers and shells.  

Tcl may be a library package embeddable in 

applications to implement the Tcl designed -in commands 

and procedures. Blessings by victimization Tcl for its search 

language include: Tcl provides a typical syntax: once users 

understand Tcl, they'll be ready to issue commands simply to 

any Tcl-based application. 

B. Simulator Initialization 

When a new simulator object is created in Tcl the 

initialization procedure performs the following operations. 

 Initializing the packet format. 

 Creating the scheduler.  

 Creating a null agent. 

The packet format initialization sets up field offsets 

within packets used by the entire simulation. The scheduler 

runs the simulation in an event driven manner and may be 

replaced by alternative schedulers. The null agent is created 

as given bellow 

Set Null Agent_[New Agent/Null] 

 This agent is generally useful as a sink for dropped 

packets or a destination for packets that were not counted or 

recorded. 

C. Simulation Parameters 

In each simulation run, we generate a certain number of nodes 

and randomly place them on a square area. There is a link 

between two nodes if and only if their Euclidean distance is 

not greater than transmission range R. The source which 

initiates a flooding message is randomly picked from nodes 

in the network.  

Only one flooding occurs at any one time (except for 

the experiments on deliverability ratio). Three flooding 

schemes and the theoretical lower bound that are mentioned 

above are simulated and compared with our scheme under the 

same environment. We study how the ratio of forwarding 

nodes, the number of collisions, and the deliverability ratio 

are affected by four parameters: the number of nodes, 

transmission range, network size, and network load, 

respectively. The results presented in the following figures 

are the means of 100 separate runs. Any case where the 

network is not connected is discarded. 

The AODV implemented have the features such as  

Storing Only the Needed Routes, Minimized Need for 

Broadcast, Reduced Memory Requirements and Needless 

Duplications, Quick Response to Link Breakage in Active 

Routes, Loop-Free Routes Maintained by Use of Destination 

Sequence Numbers and Scalable to Large Populations of 

Nodes.  

These steps consists of 

 Initialization and termination aspects of ns simulator, 

 Definition of network nodes, links, queues and topology, 

 Definition of agents and of applications, 

 The NAM visualization tool, 



Efficient QoS and Secure Routing in MANET using Cluster Based Routing Protocol 

 (IJSRD/Vol. 7/Issue 02/2019/292) 

 

 All rights reserved by www.ijsrd.com 1073 

 Tracing and random variables. 

V. CONCLUSION 

We have examined the longevity of wireless sensor networks. 

Wireless sensor network routing algorithms are widely 

classified into two categories, flat multi-hop routing 

algorithms, which are excellent in their ability in minimizing 

the total power consumption of the network by efficient 

transmission distances, and hierarchical multi-hop routing 

algorithms, which decrease the volume of data flow in the 

network by capitalizing on the highly correlated nature of the 

collected data by applying data aggregation.  

In both categories, sink node isolation limits the 

longevity of the wireless sensor network. We have proposed 

Advanced HYMN and shown through mathematical analysis 

the power consumption and the conditions for optimality of 

HYMN. Finally, through extensive simulations, we have 

shown that Advanced HYMN considerably improves the 

longevity of wireless sensor networks. In conclusion, 

Advanced HYMN is promising in terms of its ability to 

improve the longevity of wireless sensor networks. 

VI. RESULTS 

 
Fig. 4: Nodes creation and broadcasting 

 
Fig. 5: Energy Dropping 

A. Graph 

 
Fig. 6: Performance Analysis 
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