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Abstract: A Wireless Sensor Networks [WSNs] composed of nodes, each node communicate through 

communication links, which can be wireless or cabled. The sensor node in Wireless Sensor Networks [WSNs] 

helps to detect the physical or environmental conditions of the surrounding. The data transmissions between two 

or more sensor networks are carried by the base station (act as gateway). The main issue lies on defining the 

broadcasting region and finding best node to reach the destination. This paper explores the concept of topology 

control and multi-hop routing techniques. Topology control monitors the flow of data communication and 

controls them. Utilizing the multi-hop technique like flat based, hierarchical based and location based routing 

in Wireless Sensor Network [WSN] minimize the energy consumption and maximize the life time of the network. 

Flat routing does not require any hierarchy. Hierarchy routing uses clustering method to consume energy. 

Location based routing calculate the distance between two nodes to optimize the memory usage. 

Keywords: Wireless Sensor Network [WSN], Topology Control in WSN, Multi-hop routing in WSN, Routing 

Techniques in WSN, Advanced Routing Techniques in WSN. 

I. Introduction 

Sensor network is defined with a combination of distributed sensing, computing or processing and 

communication. When compared to wired networks, the reliability of link in wireless networks vary between 

source and destination based on their shortest path.  

 In wireless Sensor Network [WSN], nodes sense and send their signals to the centralized place called 

Base Station or Sink. Without the help of any external configuration, sensor nodes have the capacity of forming 

the network automatically. More energy should be needed to develop long life network nodes. In order to 

maximize the energy, multi-hop routing techniques are carried during communication between nodes.  

 To overcome these types of difficulties, topology control techniques are used in WSN. Topology 

control in Wireless Sensor Network achieves energy consumption and increases the network capacity in 

connectivity. To improve the efficiency of the network, the data in the sensor node should be aggregated in a 

meaningful way. These are taken into consideration while developing new sensor network.  

II. WSN Communication Networks 

Nodes in sensor network are communicated through wireless network. Each node in the network has the 

capacity of sensing, processing and communicates between them. All nodes are battery-powered. The data in 

each node aggregated and send to a centralized control called sink.  

 
Figure 1  Wireless Sensor Network 
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In Fig.1.1 the flowing of data ends at special nodes called Base Station. Base Station links the sensor network to 

another network like Gateway. Base stations have workstation/laptop, memory, power storage to perform their 

tasks well. 

III. Network Topology 

Communication network is a collection of nodes. Each node can transmit and receive data over the wireless 

network. Wireless sensor network is a type of radio communication networks, which uses different types of 

topologies for data transmission. Wireless Sensor nodes uses the following 3 types of network topologies: 

 Star Topology 

 Cluster Tree Topology 

 Mesh Topology 

A. Star Topology 

Star network is also called Single Point-to-Multipoint. Star network in Wireless Sensor Network helps to 

consume less power because single base station can only send or receive a message to all other nodes.  

B. Cluster Tree Topology 

In Cluster tree topology all node connect to a higher tree node and gateway. It is a combination of star and bus 

topology, also called as expanded star topology. With the help of tree topology in Wireless Sensor Network, 

expansion of network is easy and possible. If one node is damaged, data can be communicated through another 

node. 

C. Mesh Topology 

In Mesh topology messages are transmitted only to a nearest neighbor node. In Wireless Sensor Network these 

types of network are used in large- scale network over geographical region. 
Figure 2 Network Topologies 

 
 

IV. Multi-Hop Routing Structure 

Routing protocols are classified based on the structural orientation of the base station and network. The Multi-

hop routing structures are classified as Flat Based Routing, Hierarchical Based Routing and Location Based 

Routing. 

A. Flat Based Routing 

Flat based routing protocol does not depend on any hierarchical flow of data. In WSN, flat routing save energy 

of the node by selecting optimal return path. Each node knows the least cost path between the nodes and base 

station. 
Figure 3 Flat Based Routing 
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B. Hierarchical Based Routing 

In hierarchical based routing nodes are arranged in the form of cluster. Data in the nodes are collected by the 

head node and the data are aggregated before sending it to the base station. 

 
Figure 4 Hierarchical Based Routing 

 

 

C. Location Based Routing 

Location based routing in Wireless Sensor Network helps to identify the location of the sensor nodes. In this 

type of routing networks are divided into zones, except one node in the zone all the other nodes will be at rest or 

in sleep state. 

V. SNA Based Topology Control Mechanism 

The nature of Wireless Sensor Network is, nodes in the sensor network sense and send their signals to 

information sink. It is very difficult task to recharge node batteries, so the protocol for such network should be 

aware of energy resource. 

 In WSN, the intermediate node set communication channel between two nodes which are out of one 

another’s transmission range. When a number of node increases nodes use large transmission power to send 

packets. “Topology Control” helps in hand to overcome these issues. Social Network Analysis [SNA] Based 

Topology Control, is a technique used to reduce interference, energy and increase network capacity in the 

network connectivity. Social Network is a collection of network nodes. Network analysis deals with issues such 

as Band width, latency and traffic monitoring in the network. 

 Topology Control mechanism can be succeeded only if it obtain the information about distance 

between node and their position in the communication link.  

VI. Security Issues In WSNs: 

Security issues are at different levels in Wireless Sensor Network and they are listed below: 

 High sensitive data are transmitted through many nodes before it reaches the final node 

 During the communication process, nodes are unable to recognize the illegal nodes. 

 The delay time and latency of the message is difficult to identify. To consume power, individual sensor 

node may be turned off for some time. 

 Attacker may probe the nodes to find the essential data required for their purpose. 

 Data should be available only for the authenticated users. Unauthorized users performance should be 

blocked in the network location. 

VII. Conclusion 

The paper concluded by considering the credible future in the development of wireless sensor network in all the 

applications like medical, agriculture, military, etc. The Wireless Sensor Network is a growing technology with 

impact of every aspect of our lives. WSN has the capability of flexibility, low-cost, fault tolerance, which makes 

it to create many more applications in remote sensing environment. As low power applications are developed 

rapidly, there is a wide path for Wireless Sensor Networks. 
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