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ABSTRACT 
 

 In this paper, we propose an optimized multihop Algorithm for duty-cycled wireless sensor networks where each node independently 
wakes up according to its own schedule. In our optimized multihop algorithm for WSNs energy consumption of the nodes is reduced in 
order to improve the network’s lifetime. The overhearing of broadcast messages and ACKs helps to reduce the number of transmissions, 
thus it minimizes the active time of nodes. We implement OMH algorithm, and RIMAC broadcast in ns-2 simulator to compare their 
performance. The simulation results show that OMH out per forms RI-MAC broadcast in both sparse and dense networks.OMH achieves 
higher packet transfer ratio than the conventional protocols and significantly improves the energy efficiency in terms of both duty cycle 
and energy consumption. 
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INTRODUCTION  
 
 With the development of embedded system and 
network technology, there has been growing interest 
in providing fine-grained metering and controlling of 
living environments using low power devices. 
Wireless Sensor Networks (WSNs), which consist of 
spatially distributed self-configurable sensors, 
perfectly meet the requirement. The sensors provide 
the ability to monitor physical or environmental 
conditions, such as temperature, humidity, vibration, 
pressure, sound, motion and etc, with very low 
energy consumption. The sensors also have the 
ability to transmit and forward sensing data to the 
base station. Most modern WSNs are bi-directional, 
enabling two-way communication, which could 
collect sensing data from sensors to the base station 
as well as disseminate commands from base station 
to end sensors. The development of WSNs was 
motivated by military applications such as battlefield 
surveillance; WSNs are widely used in industrial 
environments, residential environments and wildlife 
environments. Structure health monitoring, 
healthcare applications, home automation, and 
animal tracking become representative WSNs 
applications. A typical Wireless Sensor Network 
(WSN) is built of several hundreds or even thousands 

of “sensor nodes”. The topology of WSNs can vary 
among star network, tree network, and mesh 
network. Each node has the ability to communication 
with every other node wirelessly, thus a typical 
sensor node has several components: a radio 
transceiver with an antenna which has the ability to 
send or receive packets, a microcontroller which 
could process the data and schedule relative tasks, 
several kinds of sensors sensing the environment 
data, and batteries providing energy supply. Wireless 
sensor networks are appealing to researchers due to 
their wide range of application potential in areas such 
as target detection and tracking, environmental 
monitoring, industrial process monitoring, and 
tactical systems. The primary objective in wireless 
sensor networks design is maximizing node/network 
lifetime, leaving the other performance metrics as 
secondary objectives. Since the communication of 
sensor nodes will be more energy consuming than 
their computation, it is a primary concern to 
minimize the energy consumption while achieving 
the desired network operation.Maximizing the 
network lifetime is a common objective of sensor 
network research, since sensor nodes are assumed to 
be dead when they are out of battery. Under these 
circumstances, the proposed MAC protocol must be 
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energy efficient by reducing the potential energy 
wastes. 
 
II. Existing System:  
 In WSNs there is the need to conserve energy 
and thereby improve the lifetime of the network. The 
optimization in WSNs can be performed by 
concerning the packet of data that is transferred. In a 
network, there comes a situation where a data packet 
must be sent from a node to another node. The 
forwarding node broadcasts the data packet to all its 
neighbors who then distributedly decide which node 
relays the packet. This requires a lot of  relays in 
order to be effective, hence will consume more 
energy. The data packet size plays a role in the 
energy used during its transmission. But in most 

cases a pre-defined energy threshold is maintained 
for data packets of all sizes. 
 
III. Proposed System:  
 In our optimized multihop algorithm for WSNs 
energy consumption of the nodes is reduced in order 
to improve the network’s lifetime. The optimization 
of WSNs on Zig-bee specification is optimized by 
actively calculating the packet size and thereby 
allowing only necessary energy to be spent on it 
rather than a pre-defined amount of energy. Also 
routing of packets in broadcast mode is performed by 
eliminating redundant transmissions and loops 
thereby reducing the loss of energy in the network. 
The following figure shows the overall architecture 
of the Network. 

 

 
Fig. 1: Architecture View.  
 
IV. Implementation: 
 The implementation part of this paper has 3 
modules. They are  
• Topology creation 
• Implementation of OMH  Algorithm 
• Performance evaluation 
 
4.1 Topology Creation: 
 Each node sends messages to allow other nodes 
to detect it. Once a node detects messages from 
another node (neighbor), it maintains a contact 
record to store information about the neighbor. Using 
multi cast socket all nodes are used to detect the 
neighbor nodes. This Model fits much application 
that gather data from environment as user specified 
rates .To set up secret session data between the sink 
and every regular sensor node, and to establish a tree 
to facilitate packet forwarding from every sensor 
node to the sink. 
 
4.2 implementation of OMH Algorithm: 
 In our optimized multihop algorithm for WSNs 
energy consumption of the nodes is reduced in order 
to improve the network’s lifetime. The optimization 
of WSNs on Zigbee specification is optimized by 
actively calculating the packet size and thereby 
allowing only necessary energy to be spent on it 
rather than a pre-defined amount of energy. Also 
routing of packets in broadcast mode is performed by 

eliminating redundant transmissions and loops 
thereby reducing the loss of energy in the network. 
Hence the algorithm is aimed to be more energy 
efficient than the existing systems and therefore 
improves the network lifetime. 
 
4.3 Performance Evaluation: 
 The performance evaluation can be measured by 
the following things, 
 
V. Delay: 
 We compare the delay between the packet 
transmissions which uses the two protocols, the first 
one being AODV and second one being OMH 
algorithm.  The figure 2 shows the performance 
evaluation in terms of delay. The lesser the delay the 
more the energy is consumed. As you see in the 
graph x-axis denotes Network density and the y-axis 
denotes the Broadcast Delay. At first both the 
protocols start by having the same delay time as the 
time network density increases delay time gets 
reduced by the use of OMH algorithm protocol. 
 
VI. Packet Transfer Ratio:   
 It is the value between the actual number of 
transmissions and the minimum number of 
transmissions. It does not include the control 
messages (beacons and ACKs) and advertisement 
messages. OMH algorithm attains about 10% 
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improvement when compared to AODV. Figure 4 
shows the packet delivery ration vs  lamda. In this 

figure shows proposed system is much better packet 
transfer ration when compared to the existing system. 
 

 
 
Fig. 2: Average delay cost Vs. Ration. 
 

 
 
Fig. 3: Packet Delivery Ration Vs Lamda. 
 
VII. Energy Efficiency: 
 Based on the elimination of redundant and 
collision messages, the maximum energy 
conservation is achieved. Here in the graph the 

energy dissipated over a range of time is calculated 
and compared. The graph is drawn using Xgraph tool 
which is shown in figure 4. 

 

 
 
Fig. 4: Energy Efficiency ratio. 
 
VIII. Conclusion: 
 In this paper, we compare OMH algorithm   and 
AODV for  duty-cycled WSNs. OMH algorithm  
shows higher energy efficiency in both sparse and 
dense networks compared to AODV broadcast. It 
improves energy efficiency by 1.1 to 2 times of 
AODV broadcast. OMH algorithm shows better 
performance of the packet transfer than the AODV. 

Therefore it is concluded that OMH algorithm 
achieves higher energy efficiency and packet transfer 
ratio. 
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