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Abstract: In recent years, an important and wide 

research area is in wireless sensor network. One of the 

leading causes for network application is Time 

synchronization. Time synchronization needs systematic 

graphing of collected data by sensors in sensor field with the 

events time at what it occurs, since  the time provided to 

every node is common. Most of the real time applications are 

on the synchronized network of sensor nodes. Providing 

same notion of time is a goal for energy efficiency in wireless 

sensor network.in sensor network to achieve precise 

synchronization and calculating problem along with its need 

in it will be defined by various protocol, synchronization 

method, parameter for significant time as topologies ,speed 

of clock ,errors in in synchronization will be discussed in this 

paper. Showing  new secure protocol for time 

synchronization which is not dependent on topology ,high 

speed ,less hidden ,energy efficient and scalable and presents 

few application method, time parameter  for different 

approaches of time synchronization. For the comparison of 

new and existing synchronization method a framework will 

be provided by this paper and implementation mechanism 

and study of time synchronization in WSN will be provided 

by this paper which will be helpful for investigation of 

characteristic is what I hoped for.  

Keywords: Wireless Sensor Networks, Time 

Synchronization. 

1.INTRODUCTION  

Small nodes moving in an area called as sensor  field 

is a Wireless sensor network along with the gateway. 

Sensing data from environment processing it and 

then announcing it in the environment is the work of 

the sensor node in WSN.a wireless link for 

communication joins the nodes with the network. 

Colleting all the data sensed and processed by sensor 

node is a responsibility of the sensor node along with 

passing it to the further processing. Node batteries 

are given to the sensor network. For sensation of 

active data or required data every sensor node is 

active telling the event to next sensor node as it 

further reaches to the last user.mobile,small and not 

heavy are the sensor node present in sensor network. 

With the help of routing and flooding nodes can move 

to each other.in sensor network time synchronization 

is important. A fundamental basic service required 

for every network is Time synchronization . [1] 

2.RELATED WORK : 

Power of batteries is a reason of failure of node in  

sensor networks .another main issue is the energy 

efficiency. therefore for better implication energy 

efficient algorithm and protocol should be use. Time 

synchronization among the nodes is a better solution 

in wireless sensor network. Accuracy for the sensed 

and collected data is a key with the different 

techniques for continuously checking the 

environment in a wireless sensor network. where 

this problem causes main role is played by time 

synchronization. Sensor network do not allow 
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traditional synchronization for time anymore. New 

algorithms, protocol are recommended in last few 

decades. Reducing the consumption of power along 

with increasing the accuracy was the important aim 

behind its[1].for effective and good operation of 

network in WSN ,time synchronization is important 

model. Because of low-end crystal quartz ,it 

repeatedly drifts apart the undesired hardware clock 

when the nodes are operational in network. For 

various nodes there are various drifts; it does not 

affect on the hardware clocks of the nodes which 

changes the synchronized event even when it 

operates at same time. Because of not enough 

synchronized time in network operation is not 

correct and not efficient. Thus for better 

communication of their information by nodes time 

synchronization is nessesory.even though in many 

wide range of real time application, time 

synchronization is a research topic. For different 

establishment of the time synchronization,reserchers 

are still attended to find a final solution in wireless 

sensor network. A remarkable variety of traditional 

networks with time synchronization is pointed out by 

them. For the purpose of securing ,planning and 

managing along with debugging of when the event 

happens  in every day aspect this time 

synchronization is needed in real time application. 

A framework of reference between  all nodes in 

sensor network is given by Time synchronization.. it 

is not possible of quite difficult to associate exact log 

file among this node ,Without the help of proper 

synchronized time. Indoor and outdoor real time 

application brings a huge attention towards wireless 

sensor network in recent years. Thus for decreasing 

the energy for communication along with increasing 

the localization accuracy and security and 

coordination between nodes is a main purpose. 

Keeping the clock speed accuracy in network at every 

instant writ the reference node is a purpose of time 

synchronization. Synchronized time is needed 

whenever a correct and successful operation of 

applications is needed for indication of time. Into the 

network by flooding the current information to 

reference node a wide time synchronization network 

can be achieved.by receiving timing massage  seen by 

transferring group, Clock synchronization is 

established in WSN.transferring sensor measures the 

data about time stamps which is nothing but the 

clock massage. the process of removing the effects of 

varying delays from the timing message data 

transmissions sent across wireless channels is clock 

synchronization. By reason of radio transmission 

which consumes high energy for transport of 

information related to timing , time synchronization 

is one of the extremely important components [2,3] 

2.1 TPSN  

TPSN is a Timing-Sync Protocol for Sensor Networks. 

proposed by General at first et.al. which nothing but a 

time synchronization protocol in network-wide for 

sensor networks. Two stage source to destination 

protocol work as a tree. Two stages are; discovery 

stage level and next stage is synchronization. Thus 

through the network the clock information can 

accurately propagate.  

 

Fig.1 

Root node starts the both stages of synchronization. 

Time level and the number level will both move 
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through the tree structure in the synchronization 

stage. The hierarchical topology of network design 

the step discovery phase in which all nodes in the 

network are assign in level. The root node is the only 

one which is place at level zero. Even though it is not 

able to take out the uncertainty of the sender have; 

but it tries to lower the uncertainties with the help of 

packets of time stamping.in the total synchronization 

error the contribution of the sender’s uncertainty is 

very little.TPSN gives precise of and also Sender to 

sender time synchronization is good as compare to 

the receiver to receiver time synchronization. Higher 

rates of error,maintainance and creation increases 

because of the increasing depth of the tree structure 

in this algorithm which causes high overhead of the 

tree. The relative clockdifferance and time delay can 

be obtain by the child node by sending timestamps in 

the synchronization. A global timescale can be 

perform to the network besides the edges of this 

structure as the synchronize pair-wise is finished. To 

the reference node synchronization with  their time 

by all nodes present in network. Every node in 

network tries to synchronize with reference node for 

the establishment of the synchronization tree. Also 

for the elimination of  propagation delay and transit 

time of receiver it uses handshake base 

synchronization, which is identical to the protocol 

used in precision time synchronization. 

Synchronizing a set of receivers is not as good as the 

doing handshake between pair of nodes which is 

traditional approach. Every time synchronization of 

time is not necessary in sensor network. as it gives an 

not complex, scalable and an efficient solution 

towards the issue of timing synchronization in 

network. in spite of this it totally provides flexible 

and tuned to meet acquired accuracy level along with 

overhead algorithm.miximazation of services such as 

ocalization,target tracking, aggregation are the 

additional benefits of this system. [1,4].  

2.2  Pairwise broadcast synchronization 

(PBS)   

PBS depends on a theory of  original time 

synchronization idea known as receiver 

synchronization  to attain a wide network 

synchronization allowing synchronization with 

overhearing timing massage of neighboring 2-way 

massage communication by sender before sending 

any packets. Nodes are neighbor of each other  In a 

one-hop sensor network, a single PBS message bit 

brings communication  between two nodes would 

facilitate every nodes to transmit, whereby minimize 

the overhead problem of communication and achieve 

time synchronization. Further some multi hope 

approach nodes are explore by PBS.with the help of 

overhearing the timing message of a cluster 

communication ,synchronization obtain in between 

cluster of sensor nodes.  

 

Fig.2 

Thus without sending any more massages we can 

broadcast the subset. Implementation of new 

synchronized protocol can be create by this PBS 

concept and previous time synchronization also be 

improved. Thus affecting any loss for accuracy 

synchronization it design helps to minimize the 

energy consumption overall network –wide 

compared to many other approaches. Generally 

group of nodes uses for broadcasting by two different 

ways it can be differentiate as S-R synchronization or 

R-R synchronization. On this two approaches many of 

the synchronization are depend[6]. 
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2.3  Routing Integrated Time Synchronization 

protocol (RITS)  

This protocol depends on network based time 

synchronization. Unlike Flooding Time 

Synchronization Protocol (FTSP), are rapidly 

establishment time network wise by Today’s sensor 

network time synchronization protocols, which 

precisely compute clock speed maintaining global 

virtual time serially and integrate it efficiently by 

routing. Across the network, node level 

errors(because of temperature fluctuation ) can 

propagate the flooding and integrated routing. This 

by flooding based time synchronization protocol 

frequency errors comes by temperature difference 

attaining synchronization error in time. Correlated 

distributed observation thus reduced the 

communication energy improving localization 

accuracy, tightly coordinate action and security with 

the help of RITS.connection overhead with respect to 

more proactive time synchronization  is a reactive 

technique called RITS meaning keeping the less 

number of synchronization message ,power precision 

should be trade with saving . either the size of sensor 

network the  the performance of RITS is poor if 

something occurs with the clock skews. Both the size 

of network and the density of nodes can be scale with 

a network compensation approach proposed by real 

time based applications. From newly made neighbor, 

every time when sensor not gets synchronization 

massage ,it provides an empty slot to that neighbor 

and process of collecting the information started.is 

synchronization massage from neighboring node is 

not obtain by any node for a decided amount of time 

the slots is emptied and provided to the neighbor of 

neighbor repertory form. When a new node is 

available in the sensor network it will not take part in 

the speed agreement.by adjusting to obtain starting 

synchronization at first it listen to the packets which 

are synchronize from its neighbor. With the high 

neighborhood density The clock speed is not possible 

to achieve in networks , thus sensor node may loss its 

connection done by the neighbor sensor node that 

does the graphical designation of the network just 

because of the repositories capacity. Thus the 

problem of which neighbor to keep in track and 

which neighbor to discard comes when it stores the 

connectivity .for deciding which neighbor to keep in 

track and which one to discard it uses the Shortest 

Path Routing (SPR) algorithm. Thus using the small 

path between source and destination and using very 

few nodes in sensor area the network is created. Data 

will be send by source to destination only after all 

source that is the multiple source in the network are 

synchronizthus the data transfer can done quickly 

and efficiently using a Shortest Path Routing 

algorithm on their network.in network area it 

transfer the data in more simple and secure way from 

source to destination. With the help of router the 

neighboring node collect the information. Detected 

events in the Routing Integrated Time 

Synchronization protocol (RITS) are time stamped 

with the local time  which maintains post-facto 

synchronization and reported to the sink. When sink 

node receives such timestamp event which is 

transferred by senders local time to receivers local 

time at every hop. The accuracy of the network is 

increased by the skew compensation approach for 

large networks [7]. 

2.4  Temperature compensated time 

synchronization (TCTS)   

In many sensor networks fields and platforms the 

onboard temperature of sensor disapproves.to mark 

the oscillator which is local and for removal of the 

environmental temperature variation affects this 

sensor is used. For maximization of the period for 

resynchronization it helps to time broadcasting 

protocol and thus the energy and communication 

overdoes can be saved. When the radio connection is 

impaired TCTS provides the stable clock. In some 

cases clock frequency difference causes a major 

problem between nodes where the only solution is 
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the temperature change. Uses of excuses to consider 

error in clock cause by constant frequency and using 

certain period of time as a static for temperature is 

one of the most widely used approached in the 

network, which forces the rebroadcast on the 

synchronization protocol. Calculation of the 

temperature when the error estimation occurs in the 

frequency is the main concept behind TCTS.for 

backing off the node and increasing time between the 

synchronization slots during adapting frequency 

estimation error from the temperature measurement 

we need to find the relationship between frequency 

error and temperature. Compensation and the 

calibration are the two approaches this protocol 

besides towards the network. When the connection 

loses in the scenarios TCTS provides the the backup 

which is its advantage over the  a legacy time 

synchronization protocol. For local clocks automatic  

temperature measurement TCTS provides a  is a 

starting step.in case of difficulties in the connection 

the robustness of the embedded system is maximize 

by the TCTS. Due to changes in temperature the 

change in frequency over time occurs which was not 

previously defined. The rate adaptive time 

synchronization protocol (RATS) was introduces to 

solve this problem. So as to foretell synchronization 

time slot long term clock drifts using RATS. Giving 

specific synchronization accuracy high probability 

application can be achieved also with rearranging the 

resynchronization slot. Temperature calibration is 

not directly used by RATS thus dodges an 

information source directly for derivative clock 

speed. The change in frequency over due to changes 

in time was not present in the previous protocol.in a 

single transmission every approaches brings the 

slowness in random temperature. With the change in 

time the frequency of the quartz crystal changes. The 

temperature sensor is co-located with the crystal the 

TXCO.calculation of frequency vs. temperature curve 

of a sample crystal is done at the calibration step at 

the starting point. Where during the runtime process 

the temperature is calculated .high power 

consumption and high cost are the problem related to 

the TXCO.addition of electronic parts minimize the 

higher power whereas required runtime calibration 

can process so as to decrease the cost in the 

TXCO.turning off of radios for days is due to the 

approach known as low power connection. Increase 

in guard band do lots of energy wastage and 

significant time error temperature is collected by 

clock after sleep interval reducing the effect that’s 

how temperature compensated clock helps. For 

temperature calibration of local clock this time 

synchronization protocol can be used and can 

overcome the problem of TCTS.stable TXCO gives the 

calibration parameter of the local crystal  increasing 

the time between the resynchronization with no 

touching to the synchronization speed.thus it 

maximize the resynchronization period along with 

minimization of impact of time synchronization .with 

the help of exploiting of temperature information its 

interval can be maximize. Resulting increasing the 

power saving thus transmission of few 

synchronization massage can be done [8]. 

2.5  Rapid Time Synchronization (RATS) or 

rate adaptive time synchronization  

Broadcasting of network wide is what used in this 

protocol. Long term clock drift synchronization time 

slot model based RATS occurs with greater 

probability broadcast accuracy during 

resynchronization optimization.  
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Fig.3 

Avoiding an information source is responsible for 

clock drift as like previous protocol it don’t use any 

temperature variation directly. Time duration 

calibration over the change in frequency was not 

implemented by previous synchronization protocol 

leading frequency error in system. To overcome that 

this approach is  develop. With any change in 

frequency of quarts crystal there is change in its 

temperature is a fact we all are known about. 

Temperature sensor is located in a crystal. Thus 

calculation of frequency vs. temperature curve is 

obtained and temperature is measured and tuned 

with the crystals frequency in an appropriate way. 

[9,10] 

2.6  Self organizing time synchronization  

Due to the frequent variation in the topologies it 

forms challenging problem in Tiny sensor nodes 

Synchronization in Wireless Sensor Networks 

(WSNs),problems such as failure of power ,difficulties 

in memory and problems in constraints. These can be 

solve by self-organizing time synchronization 

protocol in WSNs.there are few  drawbacks of this 

system as same notion of time for nodes in the 

network is not provided even though it gives the 

synchronicity and another one is the keeping track of 

the node information of the nearest node to the 

sensor node. In  thin WSNs the self-organizing time 

protocol is not practical. Memory allocation is not 

necessary for keeping the track of the information 

transmitted and the notion time is broadcasted.it is 

suitable for those protocol and application where the 

admittance of the global network value is available. 

Which makes it as a property required for large 

WSNS.increase in number of sensor node in the 

network does not effect on the memory which makes 

this self-adaptive approach a successfully tight 

broadcast? Its nature is adaptive but not adaptable by 

every network.as the adaptive and adaptable are not 

the identical concept. When it comes to handle the 

particular organization or property which is 

emergent such as time value of specific global is done 

by adaptable nature regardless of adaptive approach 

make changes as it tries to maintain stable stages as 

global time notion given in this paper where the 

emergent properties of the network can be seen 

[12,13].  

2.7 Flooding time synchronization protocol 

(FTSP) 

for the synchronization in the large networks the 

FTSP  is designed.selction of reference root randomly 

and serially electing it keep the time of the network. 

The reference node synchronize themselves with the 

obtaining node and for exchange of the information it 

organize itself in ad hoc fashion. WSN start the run 

when the area of sensor node broadcast range is 

larger for a single node.by creating a tree and node 

against robust the starting phase can avoids and 

random topology changes with link failure.FTPS 

checks this fault in the network .FTPS allow any node 

to elect itself after a period of time as a reference 

node is the basic problem with it even though the 

information of the synchronization is not obtained.by 

giving response to clock information instead of the 

real information the corrupt node define itself as a 

reference node. When all nodes in network calculates 

time difference and the clock speed incorrectly this 

will move through the network. Security is not take in 

case by protocols leading the execution of the attack 

in the network without following the rule for the 

network.as it attack propagate through the network 

from source to destination this attack will create 

more harm to the network information. With less 

connection cost over an area which is small FTSP is a 

good quality global synchronization ,increasing the 

potential in the neighboring node. Listening to the 

synchronization phase from neighboring node , a 

node in the network keeps for round which is small. 

Global clock estimation starts the flooding by every 

node synchronized with the reference node. 
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Whenever for a given period of time any 

synchronization massage is not received by node it 

elect itself as reference node in the network. Because 

of the accuracy and the complexity in the structure 

this FSP is better than the TPSN.making it popular 

and simple in communication.as  for obtain period of 

time the node holds itself with time information in 

the reference node the flood transmission speed is 

quite slow. This slow speed lessen the scalability and 

accuracy property of the network. The main aim is to 

minimize the error range and increase the scalability 

of the network for time synchronization during the 

failure of node and robustness for minimization of 

information which is redundant. Whenever the 1st 

massage is obtained by the flooding it should forget 

the other for this reduction of redness. Reference 

node will tell about the unheard thing in the first 

massage received in the network creating calculation 

for previous time. With the size of the network error 

in this protocol also increases. 

2.8 Reference Broadcast Synchronization  

This approach is broadcasted by Elson, Gird and 

Estrin.RBS differs from other synchronization 

technique as it based on receiver to receiver 

transmission while all other protocol are in sender to 

receiver transmission type.by increasing the 

synchronization precision we can increase the 

flooding in the network.in this approach signal 

received by all the receiver node in the network is 

because of the party which is not in the 

communication system. The receiver will 

differentiate their time as t1 and t2 for the calculation 

of the difference in the clock; thus any information is 

not stored in the signal. When the root signal 

transmitted is get by the node their timing is obtain. 

And thus the destination will received the packets 

send by source.by measuring the clock  information 

thus it can exchange the information for the local 

timescale. With an form time error of the nodes the 

attack on nodes the this RBS is quite simpler there is 

no compramization in the clock if its incorrect when 

the time is of sending and receiving the information. 

Thus for critical path it removes the uncertainty for 

sender. When the transmission range is not large the 

time for transmission not taken in consideration. 

Thus at all the destination nodes the signal from 

reference node will come[19].this protocol is 

inversely proportional the properties as accuracy as 

increase in number of nodes there is decrease in 

accuracy causing the network collision in the 

network. Thus for broadcasting the node with cluster 

a root node is elected.at all the destination the 

massage from the root node can be receive at same 

time period as to removes the transmission for radio 

in the network. For the measurement of the relative 

clock difference the reception of the root timestamp 

is keep in safe. Because of the uncertainty in the 

overlapping both the RBS and the TPSN protocol are 

affected[13]. 

3. CONCLUSION  

Different algorithms and protocol for the time 

synchronization are taken in care for study and their 

parameters are subjected in this paper. For the 

betterment of the increase in real time application in 

the wireless sensor network , error free time 

measurement for clocks need for the securement of 

the approaches even thigh the packets transmitted 

are either loose or tight in their topological structure. 

Using this review paper future reviewer can certainly 

their horizon about approaches of time 

synchronization techniques and their algorithm. And 

allow them to use different time synchronization 

technique for the betterment of their application. For 

the performance of data join and efficient 

communication for the energy synchronize clock can 

be a successful network application. Properties such 

as efficiency in energy, local and global time 

synchronization fast convergence ,and minimum fault 

tolerance can be define by accurate protocol and 

algorithm in the synchronization. 
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