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# # 6370465121 : MAJOR ELECTRICAL ENGINEERING

KEYWORD: Vitual Reality, virtual laboratory, Fourier Transform
Siwanart Jearavongtakul : Development of a Virtual Telecommunication
System Research Laboratory. Advisor: Prof. LUNCHAKORN
WUTTISITTIKULKI, Ph.D. Co-advisor: Assoc. Prof. Ponrudee Netisopakul

This thesis is designed to develop a Telecommunications Research
Laboratory in the virtual world through simulation from a real location located in
the research laboratory of the Communications division, Department of Electrical
Engineering, located on the 13th floor of the Charoen Wisawakam Building, Faculty
of Engineering Chulalongkorn University. The objective of this thesis is to be an
alternative online teaching media channel for learning content about electrical
communication engineering signals by using the activity of matching between
mathematical functions and signal images in the platform of a game. The learning
platform created can support multiple players with Photon Fusion and can be
accessed by learners via a web browser using WebGL technology. The results of
this research revealed that the Virtual Telecommmunications Research Lab is a
platform that teachers can use to support teaching and learning about signal
theory. The advantage is that learners receive a modern learning experience that is
enjoyable, allowing them to remember better and learn happily. It is considered to
be an alternative channel for efficient remote teaching and learning. This is

beneficial in helping to reduce the spread of the COVID-19 epidemic as well.

Field of Study:  Electrical Engineering Student's Signature ..o
Academic Year: 2023 Advisor's Signature ..o

Co-advisor's Signature .......ccccoceveeee.
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Aerfuawesiadlednawmn (Solid-state pulse laser) Wiaiduunoudmiunisasuly
AAngul wuuTaesTaestuNYesIislsssnoufefitsdmiunaaes (Experimental
test bench), poadalaalay (Oscilloscope), \309TANdea (Enerey meter), AIAIUALLS
Twunas (Resonator controls) wazsasnalusindduas (Beam profiler) uenaintu &
msai’waaqﬁamﬁﬁ’amsm‘%awmaé’zgfmm”l,miﬂmw (Microwave Amplifier Laboratory) 210
waluladfgley (Keysisht Technologies) iaadudidnnseiinduasiunnimsoindusis
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gﬂﬁ 8 LuvIansaudfvuknanasuwalnay (Labicom) [7]

MAdevaneaY [8] nafienistngunsalanufswedans (Virtual reality headsets)
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wilwuueeulatrunsiSeuiialonass  (Virtual learning)  iielvigseutnlauuIAnnan
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° a Y] a a X v a 9] ¢ A X | a
drrgfeiuainnngu lnefiseuanaunsaldgunsaialion (Virtual apparatuses) u 07

o
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2019.3 wlgluniseenuuuesujifinmsiaiiou (Virtual lab) uaziimsiweadvled Wgde

Y

a

(The Obi Fluid asset) 9Mng TR woawiv alns (Unity Asset Store) ultlunisadresnisvigizen
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vesvadlralaiiou (Visually compelling fluid interactions) é’qgﬂﬁ 10 Fauandlviiugiegng
mswasudvesedlva Teesuangudl 10 () uamanvwesvsisuduTianaindaLsn
(Initial Droplets leaving burette) §U#l 10 (1) uanInausauvesMaIDLIARNazTIninDs
(Burette and beaker fluid mix) LLas'gU‘ﬁl 10 (A) uanINIMFAUSTIERInsABUE (ndicator

shows the color change)

(A) AINAIYINNVBIDIS (V) WUUINABIANULR

sﬂm 9 UL5% [

(n) () (@)

3‘1]17'; 10 msvifAsevesvativaaiion (Visually compelling fluid interactions)
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3.4 Telnaudu (Photon Fusion)

Tnawuiadu (Photon Fusion) [11] Wuiesesdlenviglunisasianudmsugiaunane
eNauIsasessuiauiunnunaaesuvsegunsaiuandsiuuiulaegnadios 17
Fulasun13sau1antunausuLAL 191 PUN (Photon Unity Networking) wag BOLT PUN
& v v A a o A Y v Y = I3 gy 1%
Judu dedvedineuihndufe awnsaaiduluulded1sniaiiinnesiusenaundnunly

°o &
WUUENIAFY

Setting the
Benchmark for
Multiplayer games. J

Fusion

31]17; 24 Tylnoudu (Photon Fusion)

3.5 11uTuea (WebGL: Web Graphics Library)
nsmuvesluinisidessuulnsanwaaaiouazgniluldanuuy Platform lu

sULUUBLIuTUea (WebGl: Web Graphics Library) #3a1u15auansnaduiifniuiiy

Yo

U103 [12] fauaiuisaiiidanulalasldusingesuugunsalneuiiamesniiu URL:

Y

https://lab13-e4840.web.app/ 2zlANasT LLamﬂugU‘ﬁ 25

€« C (0 & labi3-esss0webapp > » 0@ :

¢ ¢photon

S
N

HEE

wizs I Unity-

Qunﬂy WebG ) Fusion KCC H
JUT 25 KiuTuea (WebGl)
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[T] Telepont  [+/:] Speed (0.50x)  [F4] input Smoothing (20ms) | [F5] FPS (Unimied /15) | [F6] Qualey: Medum  [F7] V-Sync (Of)  [F8] FulScreen (FullScreenWindow)

fin 4
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9N 13107 %

WASD Move
Space Jump

5UN 28 §in 4 81A151930Y3MNTTY

lunseenuuuinudugilendundinenansuazudyaalulusunsugli sonuuulay
msfmua 1D livisimgiduleunn 6 Objects waz gUaunis9is 6 MYuwuu Sprites wan 1D
vodlounanazguaunisnseiu aglusunsuligaunisuumuneamelulnaldeds

setActive(false); ﬁﬂgﬂ‘ﬁl 29

IpadID()

for(int i = @; i < ipad.Length; i++)
{
if (ipad[i].transform.position == pickUpObject.RightHand.transform.position)
{
IpadNumber(i);

| IpadNumber(: i)

= nF.equationID;
D Log(“ipadID = " + ipadID);
if (ipadID == i) equation.SetActive(false);

3UN 29 freganIuinsiivua ID Tiing
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Collections;
/stem.Collections.Generic;
ityEngine;

ite[] sprites;
equationID;

ShuffleSpritesArray();

ShuffleSpritesArray()

equationID = Ran .Range(®, sprites.Length);
GetComponent<S enderer>() .sprite = sprites[equationID];
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