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Abstract

This research investigated an ant colony optimization technique. To find the best ant colony technique to
develop the examination scheduling management. Then, we apply the best ant colony technique to develop the
examination scheduling management program of General Education (GE) using a case study of the Faculty of Science
and Technology, Rajabhat Mahasarakham University. This research aimed to 1) Study and compare the
appropriateness of the ant colony optimization technique in managing the GE examination schedule. In this research,
the best technique of any colony technique was the Max-Min Ant system. 2) Design and develop an efficient
examination scheduling management program of the GE using the Max-Min Ant system. The data used in the
experiment consisted of 5 GE courses, 111 exam proctors, 124 groups of students, and 54 classrooms. We found
that the best parameters of the Max-Min Ant System were pheromone = 1.11, the minimum value of pheromone
= 0.19 with 80 ants, and training with 560 cycles. We concluded that the Max-Min Ant system could reduced time,

errors, and also improve the efficiency of the examination scheduling management program.

Keywords: Examination Schedule Management, Ant colony Optimization, Max-Min Ant System, Meta-Heuristic
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Tables 1 The examination schedule datasets

Data Sum Unit
General Education Courses 5 Course
Examiners 111 Person
Classrooms 54 Room
Students 124 Group
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1 upload problem data and assign parameters setting

// Initialisation procedure

2 create candidate list and encode tour components
{oy Gy Prp}

3 create events list (E); create pheromone matrix

4 while iteration < maximum _iteration do

// Construct solution procedure

5 for ant m=1 to max_ants do

6 set empty tour 7" of ant m

7 for event=1 to n do

8 check feasible timeslots in candidate list
9 choose timeslot into T"

10 calculate Obj of T

11 record the 77

12 pheromone evaporation

// Pheromone update procedure

13 update pheromene trail of 77

14 endwhile

15 check duplicate constraint (CT;, CT,, CT3)

// Check constraint

16 output the best timetables (7°°)
// Performance comparison

17 update timetables

// Update timetables for used

Figure 1 Pseudocode of ant colony optimization for the examination schedule
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Usgnausedeyaiesieu Ry, Ry, Rs, ...., Ry Tegaiufi
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$u (Py, P,) Hadhogna dnilvieadeu 5 vos TFuildlunns
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Day 1 (Dy) Day 2 (D,) Day 3 (D3)
A A A
a2 P, M\ P P2 P, P,

Room 1(Ry) 111 112 121 122 131 132 1D,P,
Room 2(R,) 211 212 221 222 231 232 20.P,,
Room 3(R,) 311 312 321 322 331 332 30.Pn
Room 4(R4) 411 412 421 422 431 432 40P,
Room 5(Rs) : 5111 512 521 522 531 532 50,P,,

rd T

: 5){ 1 : Room : Rl, Rg, Rg, Rq, R.—,

|~ ~ _X Day 1 Dy, Ds, Ds, Dy, ... D,

2 Periods/Day 1Py, Ps

Room 5, Day 1, Periods of time 1

Figure 2 An Example of schedule encoding
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Tables 2 Parameter for the examination schedule
sets used in this study

Level a T T _.

ER Q e e

Parameter
Low Setting 1 0.1 1 10 0.019
Medium Setting 3 0.5 3 2 0.019
High Setting 5 0.9 5 111 0.019
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Figure 3 Results of running the ant system low setting (A) and Max-Min ant system low setting (B)
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Figure 4 Results of running the ant system medium setting (A) and Max-Min ant system medium setting (B)
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Figure 5 Results of running the ant system high setting (A) and Max-Min ant system high setting (B)
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Figure 6 Comparison summary of results

3.2 NAN199DNUUULATHAIUITZUUTANTTIS
auaaulagUszendldimaiianismaneuiindigadoe
wn1senaniiauug

3.2.1 NADDNWUUIZUU

nuided Iddduniseanuuuuas
WAUITZUUTARIII9EDU LABTNAINIINYDITEUU A3
Figure 7

05
1.0%

o M i Ant Colony
oeT< Optimization

\

Database

- Management system of the Examination sche%
- Execute to the Examination schedule

Examiners

MySQL

Web Application

Figure 7 System overview

133

910 Figure 7 W@AIN1SAARDEDAITLAENITSUES

v

Joyaneludiusing 9 veeszuy fail
fiamsneaeu Ae yarafivhnihidamsisaeu deffin
meuaeuaziesastoiilinuiotusuanslumaidly
1y Taegdamsnsaouannsadansdeyaiifeitoiu
nsdamaaany feil
- aunsndanisteyasiedviAnyasialy
foya019138 Toyatuiliaoy uazdoyaviosaouls
- dnudamadey
- awsauflenisreasuldiniends 91nd
EEANTG R DR RGP
- @saiguarAunIYeyani1s1edsy
annsafiurivazanilnandeyanisaeuls
Vunewwdiadu fe TUsunsudszenddiiam
iedamsdeyaiisrtesiunsinnssaey Weusedy
suteya wazdudsnisTusunsuliidamsnaeusnlulfa
gwudeyaszuu vuthilAudeyavesszuunis
nn159aeU

Lwﬂﬁﬂmimﬁmauﬁﬁwqﬂﬁw B30
fauun 1Hlunsdaassaeudnlui® du YNRALINIAIN



NITINeIEansuazimalulal unnIne1duauas ¥t UN 22 atun 1 WeuunsiAu-wwiey 2563

szuvaanuy win-fiu Taeldlusunsu Matlab \Jexsioriu
gutoya MySQL dn1svinumdn fail 1) nafvunds
Joya 2) n1sasnedmau 3) NM1sUFuuseAilslug 4) ns
nsRdeunsariiadetidu 5) MauTeuliieunadns 6)
nMsUFUUTIAAIReY Beszuuaauuy wiin-u fiaun
wEnadanzgn Compile 18u exe Iid Wdululiuy
server Ingazgnidonldauideginnisasudanuda
P3EBY LazsEuUNAUUY uiin-iu agvinnsistoyaiiy]
damseaeunssulilugiutayauiiinisinaiseaey
muduneusingg Wenduatassunas tuiintoyaniss

L-L-L-1-1-1-1.]
o©o0oo00oe

apulifigrudoya mnduiunenndiaduasisdoyamans
aouigniuiinlfuuandaesalusia
3.2.2 HANTWNAUITZUY
wadwsildanlusunsudanisieaou
Tngussgndldinadiansmdneuiidfianseisnmsenan
fauun 79 Figure 8 Ain Tusunsugglun1sdnasisaou

FuAnw Il AugIngmansuazmalulad uninede
SVANUMETAY

00009000
L L L -1-2-1 1]
090900000

Figure 8 Management system to examination schedule
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