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ABSTRACT

Timetabling procedures are very complex and difficult because they have a
number of data and constraints to be considered and determined. In the present, timetabling
requires people who have knowledge, experience and expertise. It uses a plenty of time, and
always has mistaken at the same time. In this report, genetic algorithms has been selected to
create a program which can help to generate a timetable for students in the faculty of Engineering,
Prince of Songkla University. The purposes of this program are providing the accurate timetable,
having minimize conflicts with the conditions which has minimize fitness value, and reducing the
time. The developed program consists of three main parts. The first step is the part of input data.
Secondly, the part of data processing which follows the theory of genetic algorithms. Lastly, the
part of result which will report the timetable of lecturers, students, schedule of classes, and
obligation of lecturers. The processing by the genetic algorithms will start with testing to find out
the suitable parameter of genetic algorithms in order to set the initial data of program. For data
used in test, there are 425 subjects, 152 lectures, 83 student groups, and 59 classrooms. Moreover,
the optimal values of GA parameters were 2,500 initializes, 100 population size and 500
generations. The results from the program developed was compared with the timetable which it
was generated by traditional methods. The timetable from the program developed can reduce
100% of confliction and hard constraints. In contrast, it has increased 16% of confliction and soft
constraints. However, the most important of timetabling is not conflict with the hard constraint.
Therefore, the timetable from the program developed can be used. Moreover, this program has
flexibility to generate the timetable which uses 90 minutes per period. Also, it can identify the

available time of lecturers that the program can serve up to 8,991 periods.
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332 mssldsantu (reproduction)

v v Q ?x‘a o 2 1 o
ms3 Tlsandudlutunoumsadinlas Tuloud lvivuun Tagldnguiney
i’ JREPN 49! 1 &’ Y ) 3’1 1 =
wug iy Ias I lgunmavulunguilszsinsidosdy Usenouais 3 Junoudosno n1s
DOATHAMADL MIMUIUMANMHINZ AN tazmsaaaen disutlyninisdaasaoull
Y 9
31922108AVDUAALVUADUIDIAIL
(1) MI0PATHAANDL (decoding)
o o A Y I o [
msaeasnanmaoy  aenisuadlas Iulxulmiluaiseaoudivsunay
a < o [y =1 o v = @ [ Y o a d’ a
Inssumnaasdmsu 1 madeuTasnsiiniesdou Su uaznar lddaldduseimnnila

gouaud Uy 3na106131a5 Tuley 1 Nguuld Ao
L0011 E0001 L0021 L0022 E0002 ... POO11 P0012 POO13... FOO11 F0012 F0O13

v W 4 (% v A
BULO0I1 ADHDI A200 TUIUNT 08.00-08.50 u. gnialdnuIx 111-AAA
A < A v A = = Y = a ' o
ADUN 1 “If’ﬂll\wl 1 3vigrgy E0001 ‘Wlﬂﬁlﬂ\‘]UllJiJfﬂi‘ﬂﬂfﬂilﬁﬂuﬂWiﬁ@uﬂl@iiﬁlTﬁWiﬂiu%ﬁ\‘]’JH-
Y] ~ S v A A a & ~ o v W 7
A7 LASHOUITIUUU, TUTIU L0021 HHIDIBI1UTTEY 2 “]53111\1‘1/] 1 Qﬂﬁ]ﬂiﬂ?‘uﬁ]uﬂi 1391

@ Y

Y o @ a o v A 1 dy 2K A o d‘
10.00-10.50 1. #09 A200 ymstasednamdaususuil llaudgudaugane liiSoeq
=R A 9 A A a ~ & ~ < 3 a
IUDIBUFANIY ADBU FOO13 518791 333-AAA aoun 1 ¥211aN 3 Fudludsnuenanziziol
~ =1 o v 2 A @ 4 I
na1ninenzieutazlszuranatau laiune Tugns 1181 09.00-09.50 . uazaziilu
Y = 1a 1 v Y A [ I Y [ =
#od *** (Fa lNsansunuiesdulumstamsnaon) Hudu duaasieazidenniy
I Y o
A1314 3.6 tazansauasduamsaeu ldsanimalsznou 3.18
(2) MIMUIUAANUHNIZTY (fitness)
Y
o 1 [ < o 1
MImuIAAIN U Uy MINIsIams e ull NAeNITAIUIUAM
d' 9 [ d‘d &Y Y o d’i [ < é
anunzaun ldanmssamsnasuninmsvaudanuou lulumssamsasuiiume &4
¢ @ @ 4 Aaw dy <3 ] A Y o Y o A [
Wanduiagiszasduesnudseiiiunmssamsnaswie ldiandinudoulvlunisda
Yy A
MINTOUTOINGA
(3) MIAAABN (selection)
WomunamaNumzauvoduaaz 1as 1 TyuauasuausuIulszsing
g Y Ao Y g’/ Y =) v o IA v A R A v A dy
pgauNMuUALA) YU UFANIBYDIN1TT 15anFunfonIsAa@en F9I5MIAARDNUIE
=) 1 1 li'd 1 =
NosanNMANUHIIEavveduaas Ins 1 lay Iaalas 1y Tsunuain Ny auuInagl

v A Y ' A Y av dy Aa
Tomagnaadon lauinnilas luTeudtimanumnzauidos Tuauideii Tas Ty Teund
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Temagnidenuinde Ias luTeuddisanummnzaudesiufelimsvaudanuiton luluns

@ a 1 a g U % 1
%ﬂ@nﬁNﬁfJUﬁJfJﬂ ﬂ1ﬁﬂﬂﬂ1ﬂ’]1llWm13ﬁﬂgﬂﬂﬂlﬂuﬁﬁuﬂaﬂﬂlﬂﬂﬂ1ﬂ'ﬂuﬂ"ilﬂ%’ﬁll

A1 3.6 1902108AVDITIBINNIAMN T NAOU

mounl | , ,
.- A - - Falag nau sl | .
THEIN IV iWa | o = Y Hoiseau IU-0a
Nnaou HDNANH Nadu
a9
@ 4
IUNT
111-AAA | U35878 1 1 1 Stul Tl A200
08.00-08.50
NE
1 2 Stul Tl A200
08.00-08.50
4
fng
1 3 Stul Tl A200
08.00-08.50
@ 4
IUNT
111-AAA | U335878 1 2 1 Stu2 Tl A200
10.00-10.50
[ s
IUNT
2 2 Stu2 Tl A200
11.00-11.50
WD
2 3 Stu2 Tl A200
15.00-15.50
@ 4
o IUNT
222-AAA | iR 1 1 1 Stul T2 IELAB
13.00-13.50
[ J
IUNT
1 2 Stul T2 IELAB
14.00-14.50
@ 4
IUNT
1 3 Stul T2 IELAB
15.00-15.50
@ 4
IUNT
333-AAA | ueNANE 1 1 1 Stul 2 T3 S
09.00-09.50
T
1 2 Stul,2 T3 ok
09.00-09.50
4
fng
1 3 Stul,2 T3 Hokx
09.00-09.50
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111-AAA(D) | 333-AAA(1) | 111-AAAQR) | 111-AAA(Q2) 222-AAA(1)
Fun3 A200 Hork A200 A200 IELAB
TI, Stul T3, Stul,2 T1, Stu2 T1, Stu2 T2, Stul
09M3
111-AAA(D) | 333-AAA(1) 111-AAAQ)
WE A200 Hork A200
TI, Stul T3, Stul,2 T1, Stu2

o
nwgHaua

111-AAA(D) | 333-AAA(1)
an3 A200 wrx

T1, Stul T3, Stul,2

Alszneu 3.18 msaoun laanmaiisvia Ias TuTay

as [ A ~ YA adm o A 9 <
ATMsAAaeNN 15 ITN1IANIADNIVDIIADIAN (roulette  wheel)
=1 v Aad v A =< a as = Y < 1
SeuMeunDITNIAAA0NIUY Tournament FIUYDDFUIGITNIAA@ONUVUNADFENADY
o 2
Ch|
= v A Y <3
(3.1) IMINARDNUVUNABIAN
Y
AN UG UIINNITHIAANUNVIZANITIN (sum  fitness) VDI IAT 1 Ty
Y
NINVAINHNATINVBIFIUNAVAN fitness value VDI IAT 11 TSUUADEAD AANVIHUIETNT IV

somua ldnnanmsi 3.3

. popsize 1
sum fitness = ),._ o 33
21—1 (ﬁtnessi) (3.3)
Tagh
finess, A MANUIHMIZAUYDIIAT 1N TauAIN i
i Ao draunveslaslulay (= 1,2, 3, ..., popsize)
. A o tg Yy Ao
popsize A0 MUY TLIINIVOIAUNMKUA

F
¥ o ' 1 | (Z . ey
mﬂuummimmmmm%Lﬂuiummﬂﬂmﬁaﬂ (selection of probability)

voaTas TuTsuuaazaraaldnndrunduuesainnumuizanuod Ias Tu Tsuuaas
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1

(fitnessi)
Pi = (3.4
sum fitness

Taeh

1 I v A A .
o manuihaziulunmsgnaa@envedlns IuTsun i

]
v A

A
f
Ao dreunveslasIulaw (i=1,2,3, ..., popsize)

9
Y 1 I [ . Jo
mﬂuummmmﬁmﬂﬂummﬂﬂmﬁaﬂﬁzau (cumulative of probability)

101103 Tu Tuuaazdd Famuia ldanaunsn 3.5

__ popsize
Cumi = Zi=1 Pi 3.5)
Tagh
= [ ] I v A .
Cum,  fo MmaNuzdulumsgnan@endzanvedlng Iulywy i
i Ao dreunveslasiulay (i=1,2, 3, ..., popsize)
. A o g Y Ao
popsize  f® 1MIUTEHINIIVOIAUNMMUA

?,‘, = o v ] 3 o A 1 Y] 9
nnivduhmanuiegiulumsgnaadonueing IuTauuaazdaa lada
v 3 g A @ ' A A Yy A o '
vgaeganlaglns Tulsunanuaneideed luvuianunvesrsas AedadIuyeInINI
: 4 4 a4 & a4 4 . "
mgauvennlas lulsy manumuizaunnnigaasnunnunigaludiuyedias
A~ Y A =\ A 9 @ 1
Welimsvyuede Ins luleunmanummzauunazd Tomagnaen laun dred19ms
o 1 v I v A 1 ] 3 v A 1
muumanuiheziulumsgaaamen tazmanuieztlulumsgnaanendzauya g
I o = o 1 VoA Y o 1 1 I
azTas Tu oy 1Wuaea1519 3.7 Faaaidind1aaiin laanmsainamaanuiiazdulu
v A ~ VoA 9 o 1 1 3 v A
MIgnAaEenINauNIsN 3.4 wazanlaninmsdinuninnuieziulumsgnaaden
~ g’/ o v o ] o 1 Y 9 < Y o
dzauInaunsn 3.5 mnumihdoyanivdsninaiseaina liadedogianldas
é (%] 1 1 1 Q
NMNlsznev 3.19 FaaaadaaIvveImANNMuIzaNYedlas 1y Tsuuaazal laa s 1y Tawy
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(% ' o 1 v I [ ' 1 I
M3 3.7 @l’)@EINﬂ1§ﬂ1u’3mﬂ1ﬂ31uu1‘ﬂ$Lﬂuﬁluﬂﬁ@'ﬂﬂﬂla@ﬂ LLﬁ%ﬂWﬂ’NNuW&ﬂuiuﬂﬁQﬂ

v A
Andonasan
AN 1/MANY L anunaniy
Taslulasy anunanily
Iz aN HIaN azan
1 1824 0.00055 0.22 0.22
2 2238 0.00044 0.17 0.39
3 1538 0.00065 0.26 0.65
4 2429 0.00041 0.16 0.81
5 2026 0.00049 0.19 1.00
39 10055 0.00254 1.00

Chromosome 1
['7] Chromosome 2
Chromosome 3
£3 Chromosome 4

Chromosome 5

Y 1 < (% v
nmilsznew 3.19 Ared1unsai1nedegianandoyaniod1alumsg 3.7

&’ 9 d‘d =1 A o
Usgmnatiesdn Tas Ty Tsundanumuzauinn szl lenagn@enuin M

v H i s
1% Tas T Twugalmin lddannumuizanTasmasdiniilas lu Tauga@y Tunounis

% 1 g A, 1 U 2 o g 1
AadonTns TuTaugalnutiez 14935 msqudaaas (0-1) Yumamusiuavlszannsidiosdud

s
o % o w J 1 (Z v 1 1 I [
NIHURA mﬂuuumuamqmmaxm"lﬂyﬁaUﬂummmm%xLﬂuiumﬁg}ﬂﬂmﬁaﬂﬁzﬁuimq

a3 1w
ﬁ)ﬂilaﬂ UAEZATIADUAINAUAY

G
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= 9 o 1 d” = [ 1 1 3 v A 1 1
M58 3.8 Gmiw“lwnmsuqmunﬁsmmauﬂummmmfazLﬂualumiﬂmaaﬂﬁmmmmg

' o ¥ g 2 o v o A o oA
Tugaavealas Iulaudrlalas TuTsununszgnidanul iinsquaaviienataon

[ o ,3 9 d' o
Tns TuTguga lvuauasumudiuulsssnsosaunmmnua

A1519 3.8 Mg deyanlFlumsaadon Tns TuTouga lui

AavgH meglurrsvasnnuinazduazan TasTuTwarfigniden
0.45 0.39-0.65 3
0.19 0-0.22 1
0.69 0.65-0.81 4
0.77 0.65-0.81 4
0.32 0.22-0.39 2

1A a @ <
11a1519 3.8 Tas TuTaugaludiignidendie3tnisaadeniuuiedegan

TaunTasTuTow 3, 1, 4, 4 uag 2 A9l

C3:
Cl:
C4:
C4:
C2:

s
C%

L0032
L0011
L0013
L0013
L0031

L0033
E0001
L0023
L0023
L0041

E0001
L0021
E0001
E0001
L0022

L0012
L0022
L0021
L0021
E0001

L0011
E0002
L0011
L0011

E0002

(3.2) IBMIAAEADNUUY Tournament

P0021
POO11
P0041
P0041
POO11

P0022
P0012
P0042
P0042
P0012

P0023
P0013
P0043
P0043
P0013

] as [ A d' Y [ A d‘ 9 1
d1U3TNIAAIADNUDY Tournament 115 IunsAataenIns Ty Taumedng

Aan A o Ak axdd A v A v ax o A
VUADUUDIITNITUDIUIUANDANDTNU ITUUVUADULTUAUNUDUNUITNITAALADNLDUIN

003

2 ¥ oA o 2 an o A v < Y v g o
La‘V]‘LlLlﬂﬂﬂi%‘ﬂ”lﬁ”lllslluﬁ@Llﬂ]i’]x‘]i]‘ﬁﬂﬁﬂma@ﬂLL‘]_I‘]_I’Na’E)ngIi]‘L!ﬂi?.iVN]lﬂ’Na@gla‘ﬂ N

Y Y Y v
AMNUIZABY 3.19 TUADUVDING 2 IFUILANAUATINITAIAAADALUY Tournament VLI

! o g Y o A Y o = !
ATFUAUATVNT 2 ATIUAINAADNNT 2 Tas Tu sy uawimsdSeumeumanumue gy

Y ) v 1 )
521219 2 Tas Tu Tautiive 199 1dun 1 Tas Ty Twundiaanumanzaunanidn Ias Tu Tsumii

o ' d” < Y o A o
“anslfuu“l]uﬂigﬂiqﬂjﬂiiuI%Nﬂi‘ﬂ@nll*ﬂWH’JHﬂi%“ﬁﬂi‘ﬂﬂTﬁuﬂ MIUNI1T NN 3.9
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M1519 3.9 Mg ndeyailFlunmsaadon Ins TuTeuaya11id1095 Tournament

a¥afi 1 a¥adi 2 TRRLTEY
fuav | veanuin | Iaslulan | duav | vieanuihee | Inslulan | Taslula
du | vduazan | figniden | qu duavan | figniden | figmiden
0.45 0.39-0.65 3 0.16 0-0.22 1 3
0.19 0-0.22 1 0.52 0.39-0.65 3 3
0.69 0.65-0.81 4 0.70 0.65-0.81 4 4
0.77 0.65-0.81 4 0.38 0.39-0.65 2 4
0.32 0.22-0.39 2 0.54 0.39-0.65 3 3

A A Y ax o A
911001319 3.9 13 I Tsugalnungniaendie3IsnisAa@entiuy Tournament

1dunTas TuTaw 3,3, 4, 4 uag 3 il

C3: L0032 L0033 E0001
C3: L0032 L0033 E0001
C4: L0013 L0023 EO0001
C4: L0013 L0023 EO0001
C3: L0032 L0033 [EO0001

= asy 3 A g‘/ ad
NMIFeUMeVITNMTAAADNNT 2 ’J‘ﬁ?ﬂﬂﬂﬁﬂﬁ?ﬂ

F) [ dy
Tamua1319 3.10 At

L0012
L0012
L0021
L0021
L0012

L0011
L0011
L0011
L0011
L0011

P0021  P0022  P0023
P0021  P0022  P0023
PO041 P0042  PO043
PO041 P0042  PO043
P0021 P0022  P0023
ToadeIdounuaaLIs

Y a2 Y A axy v A Yy 9Ja v Aam v A
M3 3.10 V9A-U0ITIUDIITNIAAADNLLUINADFEANAVITNIIAAADNIDY Tournament
ad v A Y A Y A
I5MsAaaen Yo Yauae
9 < 1 [} @ 9 9
29qp31EN - N5EUIUGe Migeengudou Flgarlunisdszutanauiy
Y, Ao A a
1@ Tas Ty Twuntianuvainvate  pilesninlas lulguiianuviainvaiy
Tournament -ansaaananlumsdszuianald - anuvainviarsuealas Ty Taun
v A 9
pnAAEoNI0Y
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[

o 2 Au A= yya Yan o A v 3 A 3
asiuauIdeiing lddenldsmssadonuuudeganiiosnnitlunszuiu
A ] v Y Y] A A 1 an v A
nd1e higeorndudeu nazldlaslulesuRinuvainvaleni1isnisAa@enuuy
Tournament Hddarald ldminounalidle danlvzi@onarlunsdszuranaliie an
1A A dy = =\ U ~ A 1 3‘; A 9
T3 TnTsuya lvungniaenutiazd Ins I TeuiisanaaiunazgniaenuInnd 1 A5 Wald

9
%

U 1 a o a g J
Qﬂluﬁ@uﬁ@qﬂﬂl@\‘]a‘%ﬂWiﬂl@QL%LuﬁﬂﬂﬁﬂﬂﬁﬁNﬁ@ VUABUMTATOH 101105

d
333 mInsealenas (crossover)
< ?X’J ~ o @ ?1’/ = v W

Msased tonesiurunouniiviadnnTuasunss ldsansulagnis
sanuldeuuaruveslas TuTaunous (parent) H9910 105 TnTaugaluin Idvinmsdadon
8’, A A 1 ] g’/ ~ v A o 1 I
Huazlmealns luTsuuarumuunazgnaamenuinusainnuizulunsaseale

I'4 4 1 [] 1 [ 2
nes (p) eaielns Iulsusulvinselns Iulasugugn (offspring) alvaaiuuTaeld
Aas 4 o w =\ v Aas 4
IEMsATea 101051 UVE1AY (Order Crossover : 0X) 1f3eUeunUITMIATOE 191195 UL
v 3 @ . . o ' ' I
ANMITA (Weight Mapping Crossover : WMX) myualiainnuiizdulumsnseals
s A 9 [ Y g’/ @ A d‘ o d @ [

D5 UAWMINY 0.8 TuaouLaaIn1sAaaenlas 1y lsuneriinisased lonesiiuag
Mnlsznau 3.20

?,‘, < A o 1 @ [

TUADUMIIATOE 1010 GuduIINMISiIvuaugy (0-1)  I¥nuuAag

v ] [

Tas TuTwunsuvuaeumss lsansu daldunTas Tu ey C3, C1, C4, C4 uag C2 NA1E1aY

1A

o v w w ] g’/ < Aa
qUAD 0.89, 0.41, 0.22, 0.64 LAz 0.35 MUAIAVAINI0E1TUAITIN 3.11 NUUANIITAAY
1 [ @ H [ 1 [ 1 [ I~

duveslns lulguudazaiwazidonns lulgunlanavguiosniininnuiivgiulu

A o Y A ' A '
msnsodloneindmuald Ae 0.8 1wy TasTuley C1, C4, C4 wag C2 Uauaugu 0.41, 0.22,
o w & & VA 9 [} o a’; =

0.64 1Az 0.35 MuaAUFUYumNTeenA1 0.8 AU IR I Ty C1, C4, C4 uaz C2 299N
A d' o Jd 1 d' [} A A o s A @
@enuuieyiinisaseaTones aaulas luTwsui lugnideniieorimsasea Teresiimioany
o A 4 o . & : Y . e 4
@eane Ias Ty Tey C3 11999INTANAVFY 0.89 FININNT 0.8 1INUUNIMIIUEG TAT InTrun

' o w 3 <3| ] 1
gnidenuniiazgaudaundisvuadiulas Ty Teuwou (P1,p2)



fvuaaugy (0-1) 1dnuuaaz Tas Tu oy
d' ) glz =) % Q'I
NEUTUAOUNITS JU5ANTY

onlas TuTsunianavgu < %Pc

A529a0UUIU AT Ty TyuNHIu

h.

A 3 o ) =
NITADNNN (Lﬂumu’mﬂmammuﬂ)

Gl
U

4

Mnsvug Ias lu Truaudiay

Avualns Iulauudazgilu P1 sz p2

1 o

T A o 1)
auduvnaguluIas Ty Tayun 2 dmvva

Q

4

msasalaslulaulva

o a A ' ° VoA 9
1. Annendunegszr @ wmruangy1dn p1
TdaTas Tu ey Tn o1
2. audInAaannd199nn Pl

o a A ' ° VoA 9
3. AnapNduNegIznIedriangylaan P2
Tdalas TuTwy vy 02
4. aUAINAAADNIA99NIN P2

@ = % d’ A
5. AnaonduaINwiaslu P2
Tddadwmuanineveslag Tulay O1 wauday

@ = % d’ A
6. AnaDNIUAINIMAD 11 Pl

TdFsdwmuanineveslag TuTay 02 vamuday

4

vz 14Tas TuTawgugnyaln

- dsuduTas TaTay

Ay v A
nligniden

g @
?MWsEnou 3.20 ﬂluﬂﬂuﬂﬁﬂi@ﬂjﬂlﬁﬂﬁ
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o vy g o A A o P
M3 3.11 fegteyan 1 lunisaamen Ias Ty Tsunesiinisnsod Toos

Taslulauyalval faugy donlasTalaarfidraavda < %Pe (0.8)
3 0.89
Cl1 0.41 V1
C4 0.22 V1
C4 0.64 M
C2 0.35 M

[

o ¢ 1 § 5 s
HNa1 e yanya Ulllﬂﬂla@ﬂlﬁﬂﬂ1ﬂ15ﬂi@ﬁ1@n@i
7

€

[

wdnuel M grifeniieshnsasealenss

a3 3.01 Tas TuTsufignidendieshimsnaseaTenes 18un TasTulxu
Cl1, C4, C4 uag C2 @q%zﬁﬂﬂﬂﬂwmdwﬁuﬁmjtﬁ'aﬁwmiﬂiaaianagmuﬁwﬁu fari
Tas TuTougusn1§un TasTuTew c1 wazTasTulon c4 giiaedldun TasTulsu 4 uaz
TasTuTaw c2 sindufmuadiulasTulsurow) fe P1 uaz p2 Tuugazqas Tulxy Tag
Tas Ty Tguarduusnimualiiiiu 1 uagTas TuTauddy 2 fvualdiilu P2 msfvuasy

o [ dy ' A o J v o i 1 dy
mluanvaziiveannglas Iulyw merhmsasedlonss adediae 11l

Cl: L0011 EO0001 L0021 L0022 EO0002 ... POO11 PO012 POO013 } P1
C4: L0013 L0023 EO0001 L0021 L0011 ... PO041 P0042 P0043 P2
C4: L0013 L0023 [EO0001 L0021 L0011 ... PO041 P0042 P0043 } P1
C2: L0031 L0041 L0022 EO0001 EO0002 ... POO11 PO012 POO013 P2

i las Ty Tsuuaazquiiinisnsed Tenesaaaasiiogalunmilsznou
Y

= an 4 a % SN Y o dy
3.21 G]N!,Lﬁﬂ\i'J‘ﬁﬂ”l'iﬂ'i@ﬁiﬂni’]i!,mﬂ 0X I@]Elﬁ"lll”liﬂ’E)‘ﬁ‘]J"IEJ‘U‘LlG]@‘Llﬂ”liﬂii’]ﬁjﬂﬂi’]i]lﬂﬂ\iu

1. msguaunisgumelulasTuley PI uag P2 11a@0dniuy 910

Aalszneu 3.20 dumtsdundgu’ld Ao dwrian 2 uag 5

Q

o A oA ' o oA A A
2. ARADNIUNDYITTUINAUNUIN 205 "’IIENTﬂiIiJI“]ﬂJ P1 A9 U L0021

L0022 E0000 l1/ds@unegszniedumiiah 2 uag 5 veelns uley Ol
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auAIBY L0021 L0022 E0000 80n1n 15 TuTary P2 dvog ludumiiai 4,
6 AL 7

oA A A A A

wgunmaelulaslulsy P2 AW L0013 L0023 E0001 LOOT1 LOOI2
£0003 1 laludumiandanavealas Tu sy 01 mudiauainge laun

121815 Tu Ty 01 FarunszuIunInsoa loneiuda

[ = d' 1 1 o [} d' A s
. ANEDNIUNDYTTUINGINUIN 2 uag 5 vod1as 1y Ty P2 Av 81 E0001
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Student
ID | Subject | Department | LectureHour | Section Teacher_ID Student_ID
Number

1 L1 IE 3 1 60 1 1,5
2 L2 IE 3 1 60 2 8

3 L3 IE 3 1 60 3 1

4 L4 IE 3 1 60 4 1,5
5 L5 IE 3 1 60 5 1,5
6 L6 IE 3 1 60 6 3

7 L7 IE 3 1 60 7 5

8 L8 IE 3 1 60 8 9

9 L9 IE 3 1 60 9 9
10 L10 IE 3 1 60 7 9,7
11 L11 IE 3 1 60 8,9 9,4
12 L12 IE 3 1 60 9 9,4
13 L13 IE 3 1 60 1 10,4
14 L14 IE 3 1 60 2 10,4,7
15 L15 IE 3 1 60 3 10
16 L16 IE 3 1 60 4 8,7
17 L17 IE 3 1 60 8 8,7
18 L18 IE 3 1 60 9 8
19 L19 IE 3 1 60 8 2
20 L20 IE 3 1 60 9 2,6
21 L21 ChE 3 1 60 10,14,15 2,6,3
22 L22 ChE 3 1 60 11 2,6,3
23 L23 ChE 3 1 60 12 2,6
24 L24 ChE 2 1 60 13 1
25 L25 ChE 2 1 60 14 9
26 L26 ChE 2 1 60 15 8
27 L27 ChE 2 1 60 10 2,3
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Student
ID | Subject | Department | LectureHour | Section Teacher_ID Student_ID
Number
28 L28 ChE 2 1 60 11 3
29 L29 ChE 1 1 60 14 34,7
30 L30 ChE 4 1 60 15 10,6
2 @ ] a A wadq Y Y
1319 4.2 S”IEJﬁ&@EJﬂGYJ’OEJNi”IEJ’JGK”I‘]JQU@Wﬂ%iuﬂ”ﬁﬂﬂﬁ@ﬂﬂﬂu@jﬂ@ﬂﬂ
Student
ID | Subject | Department | PracticalHour | Section Teacher_ID Student_ID
Number
1 P1 IE 3 1 60 1,2,6,7 1,5
2 P2 IE 3 1 60 2,4, 5
3 P3 IE 3 1 60 34,6 2
4 P4 IE 3 1 60 34,6 3
5 P5 IE 3 1 60 51,7 6
6 P6 IE 3 1 60 5 7
7 P7 ChE 3 1 60 10,12,13 8
8 P8 ChE 3 1 60 10,11 9
9 P9 ChE 2 1 60 11 10
= @ ' a Aq Y Y
f1319 4.3 'ﬂElazLE]EJ@WI’J’E]EJNﬂEJ’J%WHﬂﬂﬂmzﬂi“ﬂuﬂﬁﬂﬂﬁ@ﬂﬂ’ﬂhgﬂ@l’eN
Lecture Student
ID | Subject Sec Period1 Period2 Period3
Hour ID
1 | 322-101 3 1 1,5 Mon,08.00-08.50 | Wed,08.00-08.50 | Fri,08.00-08.50
2 | 322-101 3 2 8 Mon,09.00-09.50 | Wed,09.00-09.50 | Fri,09.00-09.50
3 | 890-101 3 1 1,5 Mon,09.00-09.50 | Wed,09.00-09.50 | Fri,09.00-09.50
4 | 890-101 3 2 8 Mon,10.00-10.50 | Wed,10.00-10.50 | Fri,10.00-10.50
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Teacher ID TeacherName Department
1 TIEL IE
2 TIE2 IE
3 TIE3 IE
4 TIE4 IE
5 TIES IE
6 TIE6 IE
7 TIE7 IE
8 TIE8 IE
9 TIE9 IE
10 TChEl ChE
11 TChE2 ChE
12 TChE3 ChE
13 TChE4 ChE
14 TChES ChE
15 TChE6 ChE

= @ 1 1 v XK Aq Y Y
AT N 4.5 31Ela3L’E)fJﬂ@]'J'E)fﬂ\1ﬂQlluﬂﬁﬂB"ITl‘lGIfcluﬂ”Iﬁ/lﬂﬁﬂﬁJﬂ']nJQﬂ@]@\?

Student ID StudentName StudentNumber Department
1 2IE 60 IE
2 31IE 60 IE
3 4IE 60 IE
4 IEOLD 60 IE
5 2MfE 60 IE
6 3MfE 60 IE
7 AMTE 60 IE
8 2ChE 60 ChE
9 3ChE 60 ChE
10 4ChE 60 ChE
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Finding Parameter of Genetic Algorithm-based Timetable for Undergraduate
Engineering Student, PSU
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Abstract

Timetabling procedures are very complex and difficult because they have a number of data and
constraints to be considered and determined. It uses a plenty of time, and always has mistaken at the same time.
In this report, genetic algorithms has been selected to create a program which can help to generate a timetable for
students in the faculty of Engineering, Prince of Songkla University. The purposes of this program are providing
the accurate timetable, having minimize conflicts with the conditions which has minimize fitness value, and
reducing the time. The first step of genetic algorithm for timetabling is a creation of timetable chromosome
patterns which are produced by considering a relation between related variables used in timetabling such as
students, lecturers, subjects and classrooms. These chromosomes must be not conflict with the hard constraints
in timetabling. Then these chromosomes are evaluated by fitness function, crossover and mutation for automatic
adjustment to achieve the better timetable For data used in test, there are 425 subjects, 152 lectures, 83 student
groups, and 59 classrooms. And analyzed to determine the appropriate parameters to the default values of the
program. Moreover, the optimal values of GA parameters were 2,500 initializes, 100 population, 500 generations
probability of crossover was 0.8 and probability of mutation was 0.3. In addition, the weight of hard and soft
constraints has effect of the generation that is going to be feasible timetable and the best timetable.

Keyword : Course Timetabling, Genetic algorithm, Heuristics
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