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Abstract The sensor networks can be used attractively for various application areas. Time synchronization is
important for any Ubiquitous Sensor Networks (USN) systems. USN makes extensive use of synchronized time
in many contexts for data fusion. However existing time synchronization protocols are available only for
homogeneous sensor nodes of USN. It needs to be extended or redesigned in order to apply to the USN with
heterogeneous sensor nodes. Because heterogeneous sensor nodes have different clock sources with the
SinkNode of USN, it is impossible to be synchronized global time. In addition, energy efficiency is one of the
most significant factors to influence the design of sensor networks, as sensor nodes are limited in power,
computational capacity, and memory. In this paper, we propose specific time synchronization based on
master-slave topology for the global time synchronization of USN with heterogeneous sensor nodes. The time
synchronization master nodes are always able to be synchronized with the SinkNode. Then time synchronization
master nodes enable time synchronization slave nodes to be synchronized sleep periods. The proposed
master-slave time synchronization for heterogeneous sensor nodes of USN is also helpful for power saving by
maintaining maximum sleep time.

Key Words : Time Synchronization, Ubiquitous Sensor Network, Heterogeneous Sensor nodes, Master Slave
Topology
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------------------------- Node 6
NdeO TR T
Serial fo US
Master
Slave
MicZ TIPS0CM (TelosA clon)

[3Z! 7] o17]1%9] Mote2 TAE AF 24

[H 4] Aol AFgHE AA =& AR

TE Master Slave
Name MicaZ (TZII(isli)Cczl;:n)
Processor 8bit RISC 16MHz 16bit RISC 8MHz
Rcﬁi; €C2420 €C2420
Clock 921.6 khz 32khz
Range 10m ~ 100m 10m ~ 100m
Sensor Temporature, Temporature, Photo,
Photo Humidity
Battery AA 27} AA 27}
Power 27 ~33V 27 ~33V

AL o]7]F2 MoteE2 A 7H2] AlA Y=
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00:00:30 704 ] 00:00:30 719 [00:00:30{ 584 |00:00:30| 684 |00:00:30| 665
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