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Teerachai Rachmanee 2012: Coordination Mechanism for Multi-Actor Selection in
Wireless Sensor and Actor Networks. Master of Engineering (Computer Engineering),
Major Field: Computer Engineering, Department of Computer Engineering.

Thesis Advisor: Assistant Professor Chaiporn Jaikaeo, Ph.D. 54 pages.

Selecting actors for environmental control without taking time-constraints into
consideration can have a great impact on energy consumption. Inappropriate selection of actors,
though capable of bringing the environment back to desired conditions, may cause unnecessary
amount of energy and/or fail to satisfy the time-constraints. This research presents a heuristic-
based actor selection algorithm which aims to minimize overall energy consumption while
satisfying the time-constraints. Actors are represented by multiple air conditioners and wireless

sensor nodes are employed for temperature probing at desired locations.

The results show that the set of actors selected by the proposed method time constraints
consume less energy than when all actors are to be turned on and off altogether, and not much
more than the inefficient brute-force method. In addition, the proposed method yields much less

processing time compared to the brute-force method.
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Actors Sensor 1(C,) Actors Sensor 2 (C,)
Actor 8 0.928476691 Actor 7 0.980581
Actor 7 0.928476691 Actor 6 0.50262
Actor 6 0.339297053 Actor 8 0.413803
Actor 9 0.3304093 Actor 11 0.32954
Actor 11 0.234814254 Actor 9 0.231621
Actor 10 0.199363056 Actor 2 0.172311
Actor 12 0.169980538 Actor 1 0.165299
Actor 3 0.15437688 Actor 3 0.161206
Actor 2 0.15437688 Actor 10 0.159232
Actor 1 0.14215334 Actor 12 0.149587
Actor 4 0.141477959 Actor 4 0.139645
Actor 5 0.123128808 Actor 5 0.117786
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Actors Time (minutes)  Power (KJ)
Actor 7 2.643 0.317
Actor 7 Actor 8 0.750 0.180
Actor 7 Actor 8 Actor 6 0.606 0.218
Actor 7 Actor 8 Actor 6 Actor 9 0.511 0.245
Actor 7 Actor 8 Actor 6 Actor 9 Actor 11 0.460 0.276
Actor 7 Actor 8 Actor 6 Actor 9 Actor 11 Actor 10 0.425 0.306
Actor 7 Actor 8 Actor 6 Actor 9 Actor 11 Actor 10 0.398 0.334
Actor 12
Actor 7 Actor 8 Actor 6 Actor 9 Actor 11 Actor 10 0.377 0.362
Actor 12 Actor 3
Actor 7 Actor 8 Actor 6 Actor 9 Actor 11 Actor 10 0.358 0.386
Actor 12 Actor 3 Actor 2
Actor 7 Actor 8 Actor 6 Actor 9 Actor 11 Actor 10 0.342 0.410
Actor 12 Actor 3 Actor 2 Actor 1
Actor 7 Actor 8 Actor 6 Actor 9 Actor 11 Actor 10 0.327 0.432
Actor 12 Actor 3 Actor 2 Actor 1 Actor 4
Actor 7 Actor 8 Actor 6 Actor 9 Actor 11 Actor 10 0.316 0.455

Actor 12 Actor 3 Actor 2 Actor 1 Actor 4 Actor 5
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9
1esoesueluanbuesiaon CMAS Algorithm #1911

INPUT : sensorList, actorList, actorValue, nonControlFactors, nonControlValue,

timeConstrains
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OUTPUT: actorResult

1. actorResult <— { an empty set }

2. FOR EACH sensor IN sensorList

3. actorSequence <— sortSensorDistanceOfActorList(sensor, actorList)

4. actorResult <— actorResult U selectActorsByFactors(actorSequence,
actorValue, nonControlFactors, nonControlValue,
timeConstrains)

5. END-FOR

1. Fuction selectActorsByFactors(actorSequence, actorValue,

nonControlFactors, nonControlValue, timeConstrains)

2. BEGIN

3. A, = {anempty set }

4. responseTime <—0

5. FOR EACH actorSet IN actorSequence

6. responseTime <— findTimeByFactors (actorSet, actorValue,

7. nonControlFactors, nonControlValue)

8. IF responseTime <= timeConstrains

9. IF isMiniEnergy(actorSequence[0, count], responseTime)

10. A, <— actorSet

11. END-FOR

12. return A,

13. END
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= v dy
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INPUT : sensorList, actorList, actorValue, nonControlFactors, nonControlValue,

timeConstrains, duringTime
OUTPUT: actorResult
1. actorResultList <— { an empty list }
2. actorResult <—{ an empty list}

3. eventTime <—0
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4. allActorSet <— powerSetOfActorList(sensorList, actorList)

5. FOR EACH actorSet IN allActorSet

6. actorResultListInit <— selectActorsInTimeConstraint(sensorList, allActorSet,

actorSet, eventTime)

7. actorResult <— isMiniEnergy(actorResultListInit)

8.  END-FOR

1. Fuction selectActorsInTimeConstraint( sensorList, allActorSet,

actorSet, eventTime)

2. BEGIN

3. actorResult = { an empty List }

4. responseTime <— findTimeByFactors (sensorList, actorSet, actorValue,

nonControlFactors, nonControlValue)

5. IF responseTime <= timeConstraints

6. eventTime = eventTime + responseTime

7. IF eventTime <= duringTime

8. FOR EACH actorSet IN allActorSet

9. actorResultList <— selectActorsInTimeConstraint(sensorList,

allActorSet, actorSet, eventTime)

10. END-FOR

11. ELSE

12. actorResultOfRecursion <— isMiniEnergy(actorResultList)
return actorResultOfRecursion

13. ELSE

14. actorResult <- { an empty list }

15. return actorResult

16.

END
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Sensor density vs. Total energy consumption

60 T
Brute Force Algorithm
—8— CMAS Algorithm
50 +—s—i All Actors
40

L

0 2 4 6 8 10
Number of Sensors

Total energy consumption (M)}

]
=

Ad' = ~ o I v v af A 1 o 1 < 4
awif 12 nfSeuiisunasauiignldlidudanes iudndlasgud i Tnuaduires

IRGEE
Sensor density vs. Total energy consumption
—=—1 Brute Force Algorithm
—&— CMAS Algorithm

50 —s—1 All Actors
=
S
=] 40
£
=
[72]
s 30
L=
= T -
g ;_%_4—“ _2—'__§_‘_——-f

4 T —%

g 20 2 ¥ i _
— = _ H——E—
2 L g1 ‘

10 / B

1:
0
0 2 4 6 8 10
Number of Sensors

d' 2 A @ = I (v @ a A 1 o ' <3 J
awi 13 Wisuisunaenungnld ldudanesiudmalasgudumua Tvuaduires

0 & 4
HUUMHAHANUN



31

Difference energy consumption between BF and CMAS vs. Number of Sensors
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Sensor density vs. Number of Packets
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