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Intelligent Mobile Agent Framework for
Multi-purpose Wireless Sensor Network Applications

KENTA CHO,t AKIHIKO OHSUGA' and SHINICHI HONIDENt

A wireless sensor network (WSN) that is a network of many small sensors is being used for
many applications such as structure and equipment monitoring, environmental monitoring
and supply chain monitoring. Since these many sensors are widely spread in the environ-
ment and a battery of sensors is very limited, main concern for WSN applications is reducing
battery consumption. Framework for these WSN applications should handle the trade-off
between battery consumption and response time. Our approach for this problem is using
a multi intelligent mobile agent framework to implement multi-purpose WSN applications.
By changing the movement pattern of agents, our framework can adapt to the requirements
of response time that differ from each application. We evaluate battery consumption and
response time with simulating mobile agents for the building automation WSN application.
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action(goto(_)).
action(newgoal(_ )).
action(senseTemperature) .
action(senseOccupancy) .
action(controlEquipment) .
axiom(automateBuilding,
[automateRoom1,

automateRoom4,

newgoal (automateBuilding)]) .
axiom(automateRoomi,

[goto(rie),

goto(rlosl), senselccupancy,

goto(ritsl), senseTemperature,

goto(rlts4), senseTemperature,
goto(rlos2), senselccupancy,
goto(rle), controlEquipment]).
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Fig.2 Single agent rules.

axiom(automateRoomlRepeat,
[automateRoom1,
newgoal (automateRoom1Repeat)]) .
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Fig.3 Location based multi agent rules.
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action(clone(_)).
action(checkTemperature) .
action(checkOccupancy) .
axiom(adjustTemperature,
[goto(rlosl), adjustTemperatureStart]).
axiom(adjustTemperatureStart,
[goto(ritsl), senseTemperature,

goto(rits4), senseTemperature,
checkTemperature,
clone(controlAirConditioningR1),
goto(r2tsl), senseTemperature,

goto(rdts4), senseTemperature,

checkTemperature,

clone(controlAirConditioningR4),

newgoal (adjustTemperatureStart)]).
axiom(controlAirConditioningR1,

[goto(rlos2), goto(rle), controlEquipment]).

axiom(adjustLighting,
[goto(rlosl), senseOccupancy,
goto(rlos2), senseOccupancy,
checkOcuupancy, clone(controlLighting),

newgoal (adjustLighting)]).
axiom(warnTemperature,

[goto(rlosl), warnTemperatureStart]).
axiom(warnTemperatureStart,

[goto(ritsl), senseTemperature,

goto(rits4), senseTemperature,
checkWarnTemperature, clone(giveWarning),

newgoal (warnTemperatureStart)]) .
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Fig.4 Purpose based multi agent rules.
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Fig.11 Response time (Hybrid multi agent).
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newgoal (adjustTemperatureRoom1)]) .
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Fig.9 Hybrid multi agent rules.
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Fig.12 Number of operations (Hybrid multi agent, migration sensing sharing).
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Fig.13 Response time (Hybrid multi agent, migration sensing sharing).
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