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IT project scheduling based on a multi-objective genetic algorithm
with fast convergence to Pareto front
by an improved initial population strategy
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TAKAAKI KOBAYASHI SATOKO MORIGUCHI!

Abstract: The purpose of this research is to realize an automatic generation of a project schedule which optimizes the schedule,
reduces the number of rebuild man-hours and speeds up the re-creation when the project re-planning occurs in the IT project. In
general, the project due date and the price have a trade-off relationship, and the priority varies depending on the environment and
situation of the project. Therefore, in this research, we propose schedule generating software using a multi-objective genetic
algorithm to minimize objective functions of (1) the due date, (2) the number of days in duplicate task for a member, and (3) the
number of members. This software enhances the convergence speed to the Pareto front by a strategy in which an initial population
of genetic algorithm includes beforehand some Pareto optimal solutions located at the edge of the Pareto front. The user can select
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a schedule suitable for the situation of the project from some semi-optimal solutions generated by this software.

Keywords: project scheduling, genetic algorithm, multi-objective optimization
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Fig.3-1 Flowchart of the proposed software.
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Table 3-2 Experiment environment.
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Fig.3-2 Experimental results (Numerical experiment 1).
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Fig.3-3 Experimental results (Numerical experiment 2).
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Fig.4-1 Flowchart of our improved software.

4.1 BREEGFOERTILITY XL
(a) BMEEQAEEEOEREX A7 O HKEOEF, B
BEG) 7 e Y=y MISWET 5 EEEN RO
RCTHMBEHRO) e Y =7 M T ERER/NCT
HBET
ik, FrRaeYhHLY—FRERTEH RAVIEICE
BLARWE S X R EEFEDICHEARD Z L TREIC
Rlicxs. BEIL, HEVA MDD T UXLIE
AP 1 BERETOZ A IZENL TS, BIEE (2)
SEBOEBEF A OAFOEFT0 A, BB
B)Fry= MNISHETLIEEHIT 1L ANERD.
(b) BWEHD) ey =2 T A%k, BHEHRG) 7 =
T MIBET D EERN /N IRTE T H B
QEFEEOEMBESF A7 OBBROEF 2 R/MCT 58
5+
L, MARevAhLY—RERNTH A JEICE
BETFLODZ R BLEFEDIZWRD T & TEHIT
HHcE s BAIE, BEV A ML T U LITRA
F1AEETOXATIZHYE TS, BNEKQG) 7 =
V7 MIZETLIEERITII AL LS.

=~

HEBEE()Zry =2 METHE, HHOBEKQEZE
BOEBEEZ A7 O HEOEFH /N OREET H BB
BB rYx/ MNCSETLEERER/MNCT HHE
5t

i, BB eV 2 FET HEE®D) X
DIRTMEICEREL, BEEQEEREDEESF A7

(c

~

(©2017 Information Processing Society of Japan

Vol.2017-MPS-116 No.5
2017/12/11

OREOEFHE I LIEEAIL, BREEKQG) Try

=7 MIZB§ o EEKER/MET D 1 HAREL

RIRE & 72 5. SRIICIE, O8R5 & SRR EE £ 0

THZELETH, TATY RAELTIIRT.

Stepl: EB U A NI TWIEEEDOHKT, &8
BOBEBEI A7 OAENRNERDEAD
ATz I RIRELEICTRD .

Step2: Stepl THEEEBOHEBE X XA 7 ORED 0
EOREVRLE, ITERY X M~ T
WOHREBOH LY, FREKT TS, £
5 TRV BT,
lowMemNum=0
highMemNum

=EE U X MIH-o CWHREH DK
ET5.

Step3: centerMemNum=(lowMemNum+highMemNum)/2 &
T35, centerMemNum DEHH T, £EEOE
BE 27 OAEDRNERDEBOMER
B ORREIRICTRD D

Step4: % L highMemNum<lowMemNum 7>, &% 8 D
HEX AT OHRBENR 0 LY REWRHIE
lowMemNum = centerMemNum + 1
highMemNum = centerMemNum + 1
&3 %. b L highMemNum<lowMemNum 7>,
CHEEBOELR I 27 ORI 07251, T
centerMemNum & 720, HEEZKTT 5.
StepS: HLAEEOBEMEF A7 DOHEN 0 LY KX
WR B I,
lowMemNum = centerMemNum + 1
ET 5. £ TRVRLI,
highMemNum = centerMemNum — 1
95,
Step6: Step3 TR 5.

SHBREEL, REEOEEZ A7 O BEIP—E
ML ERR L ChE LaWigEa, FHWa k)
W27 5.

4.2 BERER3

BAEFERR 2 LF UHIFSRM, ERRECHRLEET L
ERHWEREY 7 V=T 2 ERT L. EREREX 4-2
W



T BB 2 e
IPSJ SIG Technical Report

L
W)~7av=s baTR%
Q) 2BEAOEES X7 O BEOEE
@) TuYes MIBET HEEK

g
"o

siaquuaid 40 J2quini
g 8 8 &

o

B 42 FEEREER (KEEE 3)

Fig.4-2 Experimental results (Numerical experiment 3).
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