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Abstract

TPSN(Timing-sync Protocol for Sensor Networks),

protocol for WSN(wireless sensor networks),

the representative of time synchronization

was developed to provide higher synchronization

accuracy and energy efficiency. So, TPSN’s approach has been referenced by so many other WSN

synchronization schemes till now. However,

transmission among competing nodes,

TPSN has a collision problem due to simultaneous

which causes more network convergence delay for a

network-wide synchronization. A Polling—based scheme for TPSN is proposed in this paper. The

proposed scheme not only shortens network-wide synchronization time of TPSN, but also reduce

collision traffic which lead to needless power consumption.

The proposed scheme's performance has been evaluated and compared with an original scheme by

simulation. The results are shown to be better than the original algorithm used in TPSN.

» Keyword : Time Synchronization, TPSN(Timing-sync Protocol for Sensor Networks),

Network, Collision, Polling.
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3.1 Operation of P-TPSN : Tree Construction

TPSN®] #H4 #4exe] Eg] 4L 1hddt Z249
(flooding) W& A&t A4 EglA 5713t& d3
st G 7 ST SIS, EYY o7t E4%) F
=2 7|70z 3 v c4 29 oxe 1A AAH, A4
w0 et 5718 LFE S7FsHA ftk webs Ele] 4
Zo7} F&= 5715 ST AEh 2 1914 dE
B9, g 2o] 9l = 129 w5 162 == d 19 e

= 0oy k= 11xY @ AHSsta, 7P we g e
154 == 200] 7H g% (EE1=

P—TPSNOM 7Fedt o7k & Evls 74E] st
o] [9]elA ZﬂOHL Ef 74 ¢Sy fARHAR v
Z

2ol Ea 4 QueFE s,

ZE L

I (‘10

oo

(n

Radius : radius of broadcast range
if (root node)
Broadcast a discovery-level packet (node-id,
level#)
For all nodes except root node {
If (packet received && firstly received) {
Set level=parent node's level+ 1;
Distance = measure distance
between parent node and node itself;
Wait (k*Radius/distance) seconds;
Broadcast additional discovery-level packet
including its 1d to notify the parent;
// Send its id to the parent to notify a real child,
}

}

< Tree Construction Algorithm.>
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3.2 Operation of P-TPSN : Synchronization
Phase
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Fig. 2 timing diagram for message exchanges among
parent and child nodes.
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< P-TPSN Algorithm >
Use the current Tree
For root node {
send "INIT" with children list
If (received "REQ" from first child)
send "RES" with time info, next_turn child_ID.
}
For child node {
If (received "INIT" from parent && when its turn)
send "REQ"
If (received "RES" from parent for its REQ)
Do Synchronize
If (received "RES" from parent && when its turn)
send "REQ"
}
For Parent node except root {
If (received "INIT" from parent && when its turn)
send "REQ"
If (received "RES" from parent for its REQ)
Do Synchronize
If (received "RES" from parent && when last child)
send "INIT" //
}

< Pseudo code of the proposed algorithm.>
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4.1 Synchronization Convergence Time
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Fig. 4 Simulation results for several TPSN
operations.
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