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Abstract

Various efforts have been made worldwide to respond to environmental problems such as climate change.
Research on artificial intelligence (Al)-based energy management has been widely conducted as the most effective
way to alleviate the climate change problem. In particular, buildings that account for more than 20% of the total
energy delivered worldwide have been focused as a target for energy management using the building energy
management system (BEMS). In this paper, we propose a multi-armed bandit (MAB)-based energy management
algorithm that can efficiently decide the energy consumption level of the lighting system in each room of the
building, while minimizing the discomfort levels of occupants of each room.
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Fig. 1. Building lighting control system model.
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Table 1. Action examples.

E 1. %8 oAl
Action Room 1 Room 2 Room 3
a 100% 100% 100%
ay 100% 100% 75%
7 50% 25% 0%
ays 0% 0% 0%
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Algorithm 1 MAB-based Proposed Algorithm
1: // Initialization

2. N + # of Room, M + # of Levels

3: for k=110 K do

4 Play action aj,

5. Update R(ap) <+ R
6

7

8

34

m(ay) < m(ag)+1
. end for
: // Main Loop
: for £ =1 to # of Iterations do
10: Play an action ay. solving the following problem
1 ming (R (ag) — ¢ m'_?itk))

12 Rlay) « Hawkmla)+h

=]

m(ak)+1
13; m(ar) < m(ag) + 1
14: end for
Fig. 3. Pseudocode of the proposed MAB-based

illuminance control algorithm for each room.
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Fig. 4. Average reward w.r.t. number of action attempts.
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Fig. 5. Simulation results for the proposed MAB-based
algorithm.
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Table 2. The results of learning according to «.

B2 o 30 M2 3y 2y

a I [lux] I [lux] L lux]

0.0 500 700 900

0.1 450 650 850

0.2 400 600 800

03 350 550 750

0.4 300 500 700

0.5 150 350 550

0.6 50 200 400

0.7 50 50 100

0.8 50 50 50

0.9 50 50 50

1.0 50 50 50
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