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Simulation and Performance Evaluation of the Self-Adaptive Light Control System

Junhyi Lee * Euijong Lee + Doo-Kwon Baik*

This research aims to perform the simulation of self-adaptive lighting control software, and to evaluate the
performance of the implemented system. In this text, Self-adaptive software means what detects unexpected
changes in surrounding environment by self-monitoring during its run-time, and satisfies demanded condition by
adjusting its operation. This is a research about the lighting control system which is operating with the
fundamental of self-adaptation concept in loT(Internet of Things) environment. The system, which is proposed
in this text, operates adaptation onto the request of a defined user as recognizing the changes of surrounding
environment. This text introduces a relating simulation scenario, system architecture, architecture valuation basis,,

and executed evaluation of performance by processing simulations.
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Figure 1. Scenario flow chart of self-adaptive lighting control system
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Figure 2. Self-adapitve lighting control system architecture based on MAPE-K
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Table 1. Comparsion between valuation basis of Self-adaptive lighting system architecture and valuation basis in existing research

Wauttke et al.[3]

Self-adaptive lighting control system architecture
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Algorithm 1. Self-Adaptive Light Control

L inputs:

2: desiredLuz, current Lux initialize:
3% deisredLuz<—0

4 currentLuz<0

55 pwm<0

6: loop:

7' read currentLux

8: read desiredLux

1?) while desiredlux > currentLuz do
11: p++

12: print p

13: if d < c then

14: break

15: while d < ¢ do

16: p—=

17: print p

18: if d > c then

19: break

@@ == 0|Msts| =2

Figure 3. Design of lighting control device
through arduino
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Figure 4. The voltage of each user preference
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Figure 6. Users’ preferences in each illumination
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Table 2. time and coverage in each preferred illumination

Preferred illumination time coverage
100 4 97~101
200 8 198~202
300 12 297~303
400 20 398~403
500 22 493~503
600 25 596~603
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Figure 9. Self-adaptive process when lighting has a problem
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Figure 10. self-adaptive process when sensor sense massive
illumination
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Figure 11. preferred illumination change during adaptation
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Table 3. performance comparison of a proposed system and existing systems

. . . Chen, Yifei, Huai Li, .
proposed system Orestis et al. Singhvi et al. and Xueliang Chen Afshari et al.
Answer quality O O O O O
Scalability O O O O O
Robustness to
Sensor A A AN A A
Uncertainty
Robustness to
AN

Effector © O X o
Robustness to 0 A X X A
Churn
Balance O X X X

o] EASHA| =th EIF AREARY] AT =} o 7] 4

H] 25 FAlo] egitkal B of ek
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