MseTIvmanalulaganavnssy (The Journal of Industrial Technology)
ISSN (Print): 1686-9869, ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2023.04.004
unALITY

]
o Q

n13U928n 6 15919 Q-Learning Lilan133AaIIAIaINANIZAN L1b
szuulwandig iy 2 31

INZIRAT LDUNFDIA BADB UIIENA HAT NHHYI NINIAT

madrnaluladieinsmwdidnnieiing, Insavinaluladgaamny,

VRIINLIRELN ﬂI‘I/LIE‘] HWITDNNAINIZUATLAID

’ Qﬂizaﬂm’mmmmi (Corresponding Author), E-mail: kritsada.m@cit.kmutnb.ac.th

MWNTUUNANMA: 1 FINAU 2565; IHNNUNIBUNAN: 28 WEAINEH 2565; TNALUTULNAINN: 20 ANTIAN 2566

fuﬁmmmi’aaﬂaﬁ: 13 L WE8W 2566

uUnAanga: unANNANINTMINITINAIRaeEIBLUL INAIan (Non-Orthogonal Multiple Access:
A o aa ' @ 4 ) A o & aa

NOMA) n3a Tuwn Gaduismifegesdyanmvesdltluszunfemslimpgad 5 uaznasanuulasds
Successive Interference Cancellation (SIC) gﬂﬁwmﬂi:ﬂqﬂﬂﬁﬁamwa]”um”agjamauﬁl*’ﬁu@ia:‘smlu
TR ILAZNITIA I AIRINNANIZNUADFNTTO WSV ITZUY Uﬂmmﬁﬁnmuamsﬂs:qﬂ@ﬂﬁ%
. A aa & a o A A % @ o a A Aa
Q-Learning ﬁmLﬂmwuwaamsmﬂugmauLmaaLwaLmﬁrgmmiwaﬁmammmmwlm:uuiumww
dlEnu 2 nelesiiiagUesdinelilddandadgagengalosiiauaniudasdiuds 9 vesszuulu
& aa . v & o o o A A
liduasddsznauveddf Q-Learning lalin 1819y LOATH §LAD T19IR WAZEATNUIARDNDTIS
ANNAAYADNITUIUMITIUT HANNTINRBITZULLRAS IALAUAITIARIIAAIA835 Q-Learning §n13
Fouiinaiumadaluudaziana lusiusesauisnusseszuunuds Q-Leaming lhaandavalins
aa\ﬁwUlﬂﬁLﬁmﬁ'uLLa:ﬂ"ﬂ“ﬁ@‘hq@ﬁgandﬁﬁm’a‘ﬂ”@aisﬁﬂfi’aﬁﬁag}'ﬂ'auwﬂhLLa:Lﬂ%mﬁaluvlamﬁ'ma\‘l

N1 Python

ad1a: L, MI9aasIiad; Q-Learmning

The Journal of Industrial Technology (2023) volume.19, issue 1 http://ojs.kmutnb.ac.th/index.php/joindtech
104



MseTIvmanalulaganavnssy (The Journal of Industrial Technology)
ISSN (Print): 1686-9869, ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2023.04.004

-

On Applying Q-Learning to Optimize Power Allocation in 2-users

NOMA System

Phetnakorn Aermsa-Ard, Chonticha Wangsamad and Kritsada Mamat’

Department of Electronic Engineering Technology, College of Industrial Technology,

King Mongkut’s University of Technology North Bangkok

) Corresponding author, E-mail: kritsada.m@cit.kmutnb.ac.th

Received: 1 August 2022; Revised: 28 November 2022; Accepted: 20 January 2023
Online Published: 13 April 2023

Abstract: This article considers a power domain non-orthogonal multiple access (NOMA) system which
is a multiple access technique considered to be used in the 5G technology and beyond. Successive
interference cancellation (SIC) is applied to decode user’s signals and power allocation significantly
affects the system performance. In this article, we propose to apply Q-learning which is one of the
machine learning methods to solve a transmit power allocation problem in a 2-users NOMA system
where the objective function is to maximize the minimum transmission rate. We show how to transform
NOMA system into O-Learning components namely agent, action, stage, reward, and environment which
are very important for the learning process. Numerical results show that the Q-learning offers higher
reward in each step. For the system performance, the bit rates of two users in the system are very close
to each other when the Q-learning is applied. Furthermore, the Q-learning offers a higher minimum rate
than that performed by dynamic power allocation methods in the literature and optimizers in Python's

library.
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