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ABSTRACT 

In wireless sensor network using a network based on time synchronization has the Routing Integrated Time 

Synchronization protocol (RITS) that integrates post-facto time sync into a routing service. RITS is reactive 

technique is higher to many proactive time sync protocols with respect to communication overhead. The formal 

error analysis of a Routing Integrated Time Synchronization protocol is a reactive technique. Occurrences of 

clock skews cause RITS to scale poorly with the size of the network. Using a Shortest Path Routing algorithm to 

time based data transmission quickly and efficiently on their network. It has more secure and simple to transfer 

data from source to destination on the network.  Identify a special class of sensor network applications that are 

resilient to this scalability bound. For applications propose a network compensation strategy that makes RITS 

scale well with both network size and node density. 
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1. INTRODUCTION 

Wireless sensor network are used to gather data from the environment. Sensor network consists of 

enormous number of sensor nodes and one or more Base Stations. Nodes in the network are connected 

through Wireless communication channels. Each node has capacity to sense data, process the data and 

send it to Base Station or to the other nodes. These sensor networks are controlled by the node battery 

lifetime. Each sensor node is answerable for sensing a desired event locally and for relaying a remote 

event sensed by other sensor nodes so that the event is reported to the end user.  

 
Figure 1.1 Architecture of sensor networks 
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A sensor network is a group of focused transducers with a communications infrastructure proposed to 

examine and record conditions at various locations. The monitored parameters are temperature, 

humidity, chemical concentrations, wind direction, pressure and speed, illumination intensity, vital 

body functions pollutant levels, vibration intensity, sound intensity and power line voltage. A sensor 

network consists of various detection stations called sensor nodes, each of which is tiny, lightweight 

and moveable. Every sensor node is equipped with a transducer, microcomputer, transceiver and 

power source. Electrical signals are generated by transducers based on sensed physical effects. Star 

topology or Mesh topologies are formed by sensor networks. The nodes can broadcast to each other 

by the technique of routing or flooding. 

A. Importance of Time Synchronization 
In wireless sensor network Synchronization is an important aspect of successful and efficient network 

operations. Sensor nodes in WSNs are operational with despicable hardware clocks which repeatedly 

drift apart due to their low-end quartz crystals. The drift can be different for each sensor node; the 

hardware clocks of the nodes may not remain synchronized even though they are start at the same 

time. It provides inaccurate and inefficient operation due to lack of synchronized time in WSNs. 

Hence, a time synchronization protocol is required so that all nodes exchange their time information 

to synchronize their clocks for diminish their synchronization error.  

 
Figure 1.2 Wireless Sensor Networks 

 

In recent computer networks time synchronization is vital because every aspect of securing, 

managing, planning, and debugging a network involves determining when event occurs.  Time also 

provides the only frame of reference between all devices on the network. Without synchronized time, 

exactly correlating log files between these devices is difficult, even impossible. Sensor networks most 

often have a much more difficult topology than the simple examples and not all sensor nodes can 

communicate with each other straight. Thus, multi-hop synchronization is required, which adds an 

additional layer of difficulty. This could be avoided by using an overlay network which offer single-

hop communication virtual from every sensor node to a single master node. 

B. Source of Synchronization Errors 
The enemy of precise network time synchronization is non determinism. Latency estimates are 

confounded by random events that lead to asymmetric round-trip message delivery delays; this 

contributes directly to synchronization error. To better understand the source of these errors, it is 

useful to crumble the source of a message’s latency. Send time, access time, propagation time, and 

receive time are the four parts of synchronization calamity. Send Time: The time used up at the sender 

to build the message. Send time - the time required to transmit the message from the host to its 

network interface. Access Time - Delay incurred waiting for access to the transmit channel. 

Propagation Time- The time needed for the message to transit from sender to receivers after it leaves 
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the sender. Receive Time- Processing required for the receiver’s network interface to receive the 

message from the channel and notify the host of its arrival. 

2. RELATED WORK 

The accurate and efficient operation of many applications and protocols in wireless sensor networks 

need synchronized notion of time. The clock speed agreement may not be achieved in networks with 

high neighborhood density, since the network graph which is build by considering the neighbor 

repositories of the sensor nodes may loss its connectivity due to the limited capacity of these 

repositories. While preserving connectivity the problem of deciding the neighbors to keep track and 

the neighbors to discard [1]. 

In order to attain network-wide time synchronization, a familiar strategy is to flood current time 

information of a reference node into the network, which is utilize by the defacto time synchronization 

protocol Flooding Time Synchronization Protocol (FTSP). In FTSP, the propagation speed of the 

flood is slow because each node waits for a certain period of time in order to propagate its time 

information about the reference node. It has been shown that slow-flooding reduces the 

synchronization accuracy and scalability of FTSP drastically [2]. 

In literature Rapid-flooding approach is proposed, which allows nodes to propagate time information 

as rapidly as possible. Rapid flooding is complicated and has several drawbacks in wireless sensor 

networks [3]. Lightweight Tree-based synchronization is different from in the sense that its goal is not 

to maximize correctness but to diminish the difficulty of synchronization.  The  timing  accuracy 

necessary is supposed to be given as a constraint and the main objective is to  have  a  synchronization  

algorithm  with  minimal  difficulty  to  achieve given  accuracy [4].  

Reliable rapid flooding in sensor networks is difficult due to packet losses. Retransmission, as a 

straightforward solution to improve lost packets, may lead to broadcast storm difficulty. More 

sophisticated solutions for loss recovery may diminish the speed of the flood and increase energy 

utilization of the nodes [5].  

PulseSync protocol which employs rapid-flooding in order to decrease the effect of waiting times on 

the synchronization accurateness.  PulseSync broadcast time information from a reference node as 

quick as possible. Apart from rapid flooding approach, each node employs a linear regression table to 

calculate approximately the clock of the reference node, as in FTSP. Although this protocol develops 

the performance of FTSP drastically, rapid-flooding has several problems [6]. Synchronization 

protocols in the literature which also force all nodes to agree on a complete clock speed [7], [8]. 

3. EXTENDED APPROACH 

In proposed model have using a time based multi channel data transmission on their network. The 

networks use the Minimum number of users or nodes and also use the shortest path in all source and 

destination. In network have multiple source means to all source first will synchronized or grouped 

then data will be send in source to destination. 

The neighbor nodes are collecting the information by means of router. Shortest path routing (SPR) 

algorithm used to send the data efficiently and quickly on to their network. In this algorithm to find 

out the shortest route as well as direct path in the network. SPR algorithm is to transfer the data in to 

without any modification. Availability parameters mean connectivity and functionality in the network 

management layer. Loss is the fraction of packets lost in transit from sender to target during a specific 

time interval, expressed in percentages. Have to improve the Network Throughput, Data Loss, and 

Availability, Network Delivery Ratio.  

A. WIRELESS CHANNEL DESIGN 
This module is developed to wireless network requirements, wireless equipments, Transmitter and 

receiver between one to another node by calculate the distance. Wireless sensor transmission ranges 

cover all nodes. 

B. TOPOLOGY DESIGN 
Topology design all node place particular distance. Without using any cables then fully wireless 

equipment based transmission and received packet data. Node and wireless between calculate sending 
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and receiving packets. The sink is at the center of the circular sensing area. Intermediate the sender 

and receiver of this networking performance on this topology. 

C. NODE CREATING 
To node create more than 10 nodes placed at particular distance. Wireless node placed in intermediate 

area. Each node knows its location relative to the sink. The access point has to receive, transmit 

packets and then send acknowledgement to transmitter.  

D. ATTACK DETECTION 
Two sophisticated attacker models: probabilistic attack and variant response time delay, where the 

jammers rely each sensed transmission with different probabilities, instead of deterministically, or 

delay the jamming signals with a random time interval, instead of immediately. 

E. SYNCHRONIZATION OF MULTIPLE NODES 
Sensor networks most often have a much more complicated topology than the simple examples and 

not all sensor nodes can converse with each other in directly. Therefore, multi-hop synchronization is 

necessary, which adds an additional layer of complexity. This can be avoided by via an overlay 

network which offers virtual, single-hop communication from every sensor node to a single master 

node. 

F. ROUTING INTEGRATED TIME SYNCHRONIZATION PROTOCOL (RITS): 
The Routing Integrated Time Synchronization protocol (RITS) provides post-facto synchronization. 

Detected events are time-stamped with the local time and reported to the sink. When such an event 

timestamp is forwarded towards the sink node, it is converted from the local time of the sender to the 

receiver’s local time at each hop. A skew compensation strategy improves the accuracy of this 

approach in larger networks. RITS, as well as reactive techniques, is advanced to many proactive time 

sync protocols with respect to communication overhead. By decreasing the number of synchronization 

messages, trade precision for power saving. 

G. SHORTEST PATH ROUTING A.LGORITHM: 
Shortest Path Routing (SPR) algorithm route the messages over shortest paths in which the cost of 

links between nodes is defined by conditional intermeeting times rather than the conventional 

intermeeting times. 

Step 1:  
The every source nodes have the every node address and his distance. 

Step 2:  

If source node hope to send data: To check the neighbors’ node length is shortest means to 

transfer the data in that node. 

Else: Thus not send data, again to check the node length 

Step 3: 

 The sensor node gathers the information about the nodes distance. 

Step 4: 

 Verify the node length, finally to find out the minimum path in the network. 

Step 5: 

 Using the minimal path the data will be sending in efficient way as well as without any loss 

data. 

 By using Shortest Path Routing (SPR) algorithm to decide which neighbors to keep track and which 

neighbors to discard. The clock speed agreement not achieved in networks with high neighborhood 

density. Network losses its connectivity due to restricted repository capacity. Using Routing 

integrated time synchronization protocol with shortest path routing algorithm network use the SPR so 

each source to select individual path in network. So data transmission is fast and network performance 

will be increase. Data transfer in an efficient Manner. Packet loss is minimizing as well as data 

delivery ratio is increase. 

4. EXPERIMENTS AND RESULTS 

Our network use the routing integrated time synchronization protocol with Shortest path routing 

algorithm  so that each source can able to  select individual path in network for data transmission . So 
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data transmission is fast and automatically our network performance will be increase. Data Transfer in 

an efficient Manner. Packet loss is minimized as well as data delivery ratio is increase. 
 

 
Figure 4.1 Architecture of Proposed Method 

 

Every time a sensor node receives a synchronization message from a fresh neighbor, it assigns a free 

slot for that neighbor and starts collecting its information. If any node does not receive a 

synchronization message from one of its neighbors for a specified amount of time, it clears the slot 

which is assigned for that neighbor in the neighbor repository. When a fresh node joins the network, it 

does not take part in the clock speed agreement right away.  

It first listen a few synchronization packets from its neighbors in adjust to achieve initial 

synchronization. The clock speed agreement may not be achieved in networks with high 

neighborhood density, since the network graph which is constructed by considering the neighbor 

repositories of the sensor nodes may loss its connectivity due to the limited capacity of these 

repositories. When preserve connectivity the problem of deciding the neighbors to keep track and the 

neighbors to discard. By using Shortest Path Routing (SPR) algorithm to decide which neighbors to 

keep track and which neighbors to discard. The networks use the Minimum number of users or nodes 

and also use the shortest path in all source and destination. In network have multiple source means to 

all source first will synchronized or grouped then data will be send in source to destination. 

5. CONCLUSION 

Thought-out the queries of whether it is likely to attain scalable and stretched synchronization in 

WSNs with measured flooding. The presentation of suggest view mechanism is extremely important 

for flooding base time synchronization protocols. Dangerous out that to come epoch due to slow-

flooding with multi-hop least-squares drift estimation intensity the estimation errors at each hop. For 

this reason, it open to the elements that the lesser the error of the go with the flow inference and hence 

the differentiation flanked by the speeds of the clocks, the less important the undesired effect of 

waiting times on the synchronization accuracy. Main contribution is to show that the harmonization 

quality of slow-flooding based occasion synchronization can drastically be better by employing a 

clock speed accord algorithm among the receiver nodes. In outlook work using the different parameter 

and to minimized the packet delay time. 
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