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A Class-Teacher Timetabling using Genetic Algorithm and Simulated Annealing
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ABSTRACT

This paper presents an experimental result on automated class-teacher timetablings using Genetic Algorithm
0O GAD and Simulated Annealing O SAO The experiments are performed by using four types of GA including a
currently enhanced one and two types of SA with varying their operators, such as crossover methods in GA and
permutation methods in SA. From the results, the enhanced GA using a preferential assignment of hardly
constrained tuples with the tournament of building blocks is effectively improves the reproduced offsprings in a
cost measure, compared to other GAs under the assumed timetabling conditions. It is, however, also found that the
best result of the GA is still slightly inferior to those of the SA in reducing the timetabling costs.
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Table 1 Timetabling data

Number of teachers 30 (3x10)
Number of subjects for each class 10
Number of grades 3

Number of classes 15 (3x5)

Number of lessons per week for a| 3
subject

Number of periods per day

Number of weekdays
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Fig. 1 Multiple and grouped lessons for subjects Sx and
Sy, where Sx and Sy are combined as a grouped
lesson and each of them is held as a multiple lesson.
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period—» tuple ]
class F/ period —»
A C A ¢
Crossover-point---pig---—----—---
B D P B
parent 1 parent 2 offspring 1 offspring 2

O00sSi-eEng 0000 M GALD
Fig. 2 Crossover proposed by Si-Eng for GAL
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OO0OOColorni D000GA2000001000000O0O Fig. 3 Crossover proposed by Colorni et al. used in GA2.
0 00O periodd O O Olocal fitnessO O 000000 The rows of the teachers' timetable (parent 1)are
00000o0ooooooo0oooo2000000 sorted in order of the local fitness. The block C of
goocobooilgboooAOCODODbDOoOoOO parent 2 consists of the rows excluded in the
J0000000AOOOOlocal fitnessO OO OO building block A, which consists of the rows of the
gooooooooooooooog best local fitness.
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0000000000 building blockDODOOODO1 for GA3 and GA4, where the building block consists
O0tupleD0O0O0O00OOOODOOOOOIlocal of the specific tuples assigned to the same day for
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O00OGAOOODOoperatorD 0O ODOOO
Table 2 Operators and parameters of GAs

Oab0o0O
J alJ Operators

GAs
GA1 |GA2 |GA3 &GA4
Operators

discard worse offspring
repair for lost & O
duplication tuples
filtering O
Building block

Local fitness
tournament of building
block

day mutation
one-point mutation O

[¢)[e]le;

0|00

O|O

ObOOOOOOd
0 b0 Parameters

GAs
GA1 | GA2 | GA3 & GA4
Parameters

one-point mutation 025 | 03 1.0
rate

day mutation rate _ 0.01 _
crossover rate 0.9 0.8 1.0
filtering rate 0.9 1.0 _
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Fig. 5 Total cost versus generation for GA1, GA2, GA3,
and GA4, where 'mean’ and 'best' indicate the cost
values of the average and the best individuals in
the population, respectively. The cost values are
averaged over 10 runs.
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Fig. 6 Total of the costs and the maxswaps as a function
of the number of iterations n when using SA1 with
RO0.9 and 0.99. The values of the costs and the
maxswaps are averaged over 10 runs.

0000oooooo0oooooooooomooood
o000 0000000o0oooGA3DOOOOO
goooooooo
gooosA0dOdoooooood
goooooooonpOO0OOO0ODOOOOO0
gooopoooosAC0DOoUOOUOODODOoOoO
goooO0obooooOosAlDODOsA20000000
O00oooUoooooO@oeloooocooooon
gooooooooOoo@moocoooooooooog
OOmaxswapsO OO0 00 O0O00O0OOO0OOOOOOO
gopooogsA20sAl0OO00OUOOoOooOOoDooOoo
joopooooosA200ggoooooooooog
00000D0000ooooooooooooooolel
000000000000 0Db0O0DOsSA20GA400
goooooocoooooooooog
gooooo
godooooooocA0ODbOOoOoOooooooo
jooooooodooUoooooooooooooog
gobo0obO0o0obO0obobOOobDoOooOobobGcA3DOnDO
Joo0oo0oOoooobOooecA400DbDUODbOODO
goooooooOoooooooooooooooboog
gooooo0ooDOoO0ooOoooOooUoooooo

350
SA2
300 To=1010
250 : ——R=0.90
= e R=0.99
S .
T 200 ©_cost
b3 .
o g 150 /
2 ' maxswaps
g 100 .‘
50
0
1 5001 10001 15001
number of Iteration n
00 0SA20 RO0.900.990 00 000 OO maxswapsU
goooooooonooobOOo0oOoobooOoo
000000 maxswapsO D OJ1000000000
goo

Fig. 7 Total of the costs and the maxswaps as a function
of the number of iterations n when using SA2 with
RO 09 and 0.99. The values of the costs and the
maxswaps are averaged over 10 runs.
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