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Implementation and Performance of Energy—efficient Node
Management in Wireless Sensor Networks

Kyoungbok Ji -+ Changhwa Kim - Sangkyung Kim

ABSTRACT

Many researches have been actively performed to increase energy efficiency in wireless sensor networks. In these
researches communication has been the most important target for reducing energy consumption. In fact, in most
cases, the frequencies of communication and sensing in a sensor node affect its energy consumption. Therefore,
sensing period and transmission period need to be controlled to increase energy efficiency. This paper proposes on
energy efficient and restricted query flooding mechanism using service discovery. Further, we implement node
management system based on the mechanism and evaluate its performance.

Key words : Sensor network, Energy efficiency, Service discovery, Sensor node management
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SELECT [NODEID, TEMP, OXY, BAT)]
FROM [node address, NETWORK]
WHERE [Condition]

AND SENSINGPERIOD Xsec

AND SENDPERIOD
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SELECT NODEID, TEMP
FROM NETWORK

WHERE TEMP > 20

AND SENSINGPERIOD 2sec
AND SENDPERIOD 4sec
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SELECT [NODEID, TEMP, OXY, BAT]

FROM [node address, NETWORK]

WHERE [Condition]

AND SENSINGPERIOD Xsec

AND X="pointx", Y="pointY"

AND X="pointx", Y="pointY"
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UPDATE [node address, NETWORK]
SET [stop, restart, SENSINGPERIOD,
SENDPERIOD, TempActCon,
OxyActCon ,BatActCon]
WHERE [Condition]
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3 3. Meta data

Node ID Sensor Flag | Location X | Location Y
2Byte 1Byte 4Byte 4Byte
Sink Node Meta-data Table

Node ID Sensor_Flag X ¥

1 111000008 35 27
=) Node1 Meta_data Table

Sifk NodeID  Sensor_Flag X ¥

1 0110 DDOOB 66 77

_2\ g 100000008 55 44

Ngdel 5 0110 000DB 33 22
/\ Node5 Meta-data Table

Node ID Sensor_Flag X Y

= = 5 011000008 33 22

Nodes Nodes

INodeg NMets-dats Table
NodeID  Sensor_Flag X \

8 1000 DOOOE 33 44
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Function OrganizationMetadata ( )
/* When new neighbor node appears */
if ( new neighbor node is downstream node )
then
InsertMetadata ( neighbor node's meta-data )
CompressMetadataTable ()
Update CompressedMetadata
Transmit CompressedMetadata to upstream
else if ( new neighbor node equal upstream node )
then
if ( CompressedMetadata exists )
then
Transmit CompressedMetadata to upstream
else
Transmit Metadata to upstream
end if
end if
end Function
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Function CompressMetadataTable ()
while (The number of MetadataTable's records)
begin
Carry out OR operation on values of Sensor_Flag in
MetadataTable
Search MIN_X from Location_X in MetadataTable
Search MAX_X from Location_X in MetadataTable
Search MIN_Y from Location_Y in MetadataTable
Search MAX_Y from Location_Y in MetadataTable
end
Create new CompressedMetadata
end Function
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Function SearchMetadata (SensorType, LocationInfo)
while (The number of MetadataTable's records)
begin

if (SensorType is equal to value of Sensor_Flag in

MetadataTable)
then
return Nodeid of MetadataTable
end if
if ( LocationInfo exists within MetadataTable)
then
return Nodeid of MetadataTable
end if
end
end Function
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SELECT NODEID, TEMP
FROM NETWORK

WHERE TEMP > 20

AND SENSINGPERIOD 2sec
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Function InsertMetadata (newMetadata)
Insert newMetadata into MetadataTable
CompressMetadataTable ()

Update CompressedMetadata
Transmit CompressedMetadata to upstream
end Function
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Function DeleteMetadata (nodeid)
Search nodeid from MetadataTable
Delete record of Metadata
CompressMetadataTable ()
Update CompressedMetadata
Transmit CompressedMetadata to upstream
end Function
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Select * from NETWORK where SensingPeriod = 2

Update NETWORK set SensingPeriod = 5

Select * from NETWORK where TEMP >= 0 and SensingPeriod
=2

Update NETWORK set stop

Select * from NETWORK where OXY >= 0 and SensingPeriod
=2
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