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An Approach to Nurse Scheduling Problem with the
Territorially-Distributed Model of Genetic Algorithm

Sakaguchi Takuya'*
T Yasuda Women’s College ¥ Keio Research Institute at SFC

Nurse Scheduling Problem(NSP) requests a lot of constraints and demands, making it hard to find a sufficient solution as we
expected because of their underspecified priorities. In this study we proposed 2 model for NSP to show various kinds of
solutions for various power relationships of demands, searching them simultaneously. Our model based on Genetic
Algorithm(GA) in which individuals are arranged in a matrix structure on a finite plane, selecting them with varying weights
of objective functions by locations on the plane to get different types of solutions in different areas. We evaluated the model
to show its efficacy of searching solutions toward the Pareto-optimal set, while keeping diversity of them by the localization.

LIZT DIz

H5HOEDBANERT B OIS, B D
N ANBRERAETICEE T OB T2 s
Va—Y o 7HE LR, BATREIo
=2k LTHELRBIMENRTWS. 7—RRAF Y
a — Y 1 7 [ (Nurse Scheduling Problem:
NSP)IZ 5 Lizthd—>ThY, KREEEED
EITCNEREEM AR LB YT T
WE, BRI EFEMOBE L T MR ERT
HHBETHD. OB, FEEAISFE A
e RBEERHU], Thod AT RARL
EEL oD, 2L LTHYRNRY T M EE
BT 3EP ERaNE. 270, BEEELENE
WIZFFELTHED, PU— FAT7OBERICS
LA, COBERLEERT X 0EET 301
LV, OB, 85T PO
FEM O DI EE X B BB
TEDHHLOD, FENKE S RBITHVARIC
R R 2FERMLNTEY, o TIRET
Barlh BRI RyVa—Y v roadil
PBRAEGNTE R,

BEMT NI X A(Genetic Algorithm: GA)
i, 5 LM E BT 572 O0OF e Fik
D—2Th5.GAIW L -~ T NSP & fEHRT A4
A, ARSI GA OB M2 BB T
MR L, FNH BRI RERERICL -

TIEL X2 ORHEBEEREL T <. 208,
EEE T 7 MERICSERA—AE THIKY, |
RAHTTERSEIVER T TBGEEL & L
TREIN, 252 RSS2 5T 5.
GA % AW NSP OFFIRFHR & LTE, ThvE
THEMBEAOEGEEBE LS ORI3],
HPEFO/ELILERLERAOSELE
HotzbDUl ERBRINATND. E,
GA IS RIEE LT, Bliid==—5 0%
v =2 RO F ARET H5NB[5).
NSP TitE 7, SBENEHERERKBREREL
7o — FEREBICH AR 2 EMAT S5 ER
FER L RBN, FRUAEIZOWTIE, BB
TLOEEEAERB L CAT o ALHETS.
L, ThEFO—BIRETH L <,
BENICIBEVBEEO NS AR RL DA
REEL 7 FEERL, FORRE R CERY
WHF L2 WS LB WEAS . 2o LR
BT, AR TIRAeEE LTV~ MNEEO
FRINCESD DL, BA DN TSRO S
WR WA IR T 2T VAR L. 7
BEFLOEET, BEY 7 FMF B LN
GA O&EEE, HBO 2 YonmE LIS AL
LLEELERRKE L, VI Lofikiz L - T
EHFETHEEOERBEL B LS, BERRO
FEFRR L(X 1 2R). 2oBE, 268

— 247 —



AR BRI Lo, BEO BB O E
B M LT b 00, 2T 0 BB E &
EELELORY, BHFHICEATEEHE 7 b
ZEIFICESTE .

EYAR

EEB

O H
e
‘ ZECH

GA {1
s N
Bk

M1 BRBEFADL A—
AHFFED X 512, GA OEEIC R OEE
AT HETHIEROLH TR -7 E
F Lk LT, DRMOGA[6]X°> MOGADES[7]
REPHMORTNS, ZRHEWTRE GA D
TBEFN] BR=RELTWHEY, BEBET
NTEHR A SO & 5 ICHEBb TR LT,
%L% I LA TEASEF ) TRV, F
e, THL7ET VR NSPIZGALEMAED
EVALNTELT, AR CIX I ZERT
HET, BBEETAORPHERT.

QLREFHE
21 ERE

ARFETHHR LTS NSP Tit, Ex6nh-
BB m, BB, %27 e m
T nFOITH S TRETH. OB, HivE L
TSDBERR syl T{IAMR, KEO~8RFENES), H
#(8~16 REENE), EREI(16~24 BB B B
BT 5{0,1,2.3105 5, WTFRLOEE L 5.
FLEEOBRE ICRWT, KE), BE), BH
BOFEEMBIIT N EREIZEDOER my, my,
milEI bDOET 5.

~FF HASEE S LTI, B 7 h oA
EWVWIBROLLUTD4DIZERL, #FNFh
O~ Mok Esie 5. 2L, w(x)idx=0
OB, FNLUSADOB O T 5B THS.

BE9BER 1 RIBIRIZOWT, BHEmEoKE
e ERS.
W‘Zm ~@FIm )

Fetl L, al=Z,u(Slj)\ &‘:ia,/m

BBN 2: WEEREHIC OV T, BT
. OEELEBLSED.

SO=3 BB Im @

FEL. B =iy(sy—l)+iy(sﬁ ~3\ B=38/m

HESBRE 3: ESE% HBRORKEICONT,
. BEMEORE LS ST,
IO =2 =P m 3

b m
Ly, =n‘x,azx(b—a)p(z ,u(s,.j)} F=Yr/m
k j=a =1

BB 4 HEAEREICRT 5 EEMO R
BUESERNC W, BRI ORKE A
PR XD,

70 =3(5,~8%In 4

I, 8=y sy~ Dl S+ Y (s, =3V, /my, 5= 8,/n
=1 =1 J=1

ER@ICBNT, LB CEE OB
EExRL, ZOHEXTOERRD, 5)DFRET
B2 TWALDET 5.

BREREFAOBME, ROHHE ISR
Lo, BB OSRES RS TS
B8 FEERTOIETH L. L, HY
BB OV 22T AW b L— 27 D BE%

WHHAENRFHRIND D, £ BREED A
77&7)?%7‘;6%{#?@, xR Lo TE
MEANEES 7 S ERERMICRTIED.

22 BFVORE

BEEFTILTIE GA DEEES GIioBiT5
AR g%, piT g FIr S 2EREE HICERE
L, xfry SlHO@ENKE g, LR T5. &@
EiZ miT n BIOBEXOREBEF S 28FDL, Zh
PEBEDOLT7 M SORAREREA LTS,

FEEOBEFROIRBICENTT V&
AZRTE SN, BXRERERIZL>TEMLL
T2 %, B2 2B 2 cR it o fE
£E G, Thbb g ,,m) & ETEH
ELTHL, R LEZOE, BEBROEIES
RABBSEOHBEL, & OMNBRERTS.
BARAIIL, BTREE O 4 2OESUCHIEH CF
HL-BOBEEEUTOL S ICEY B THER
1 2. FLC, FEAPLEVIEILS S
BRIZ &, S5 5 HRBHESEE L d S
WA T A AT B,

#1: HREROEAE BNBERORISHT

TE SR & H 89884
(O; 0) g1 EE’JE@%& ]
(1,0) & I 8 BI% 2
(1,b Zg H 6085 3
@1 81 H R 4

I ORES, BREROEASETITENER
@ BHBAEE TICRs e L EESERF LT
<, = HhgfhE CiEEN 65 ART A LLH
BLAEAEIEFELLTRD, ZhiioR

— 248 —



TECTREMICE, FE oigic k- Thx
BREATDEEY T PBERESNS.

TR, BREF VI TOFEEICHE- T
B{ET S, REUK, Th o OEMANTS.
E:epl:ﬂﬁmﬁ(ll D, GxER

tep2: X XIZ LD, G GEER

ep: BAERICLY, GBIV G2 —BEEL
Stepd:EHBIRIZL Y, GBI GoFLEEKE
BHL, ThOo0HEE T EER

Step5: G % "V IC LD HEE M|

Step6: step2~steps &4k DR+

2.3 ¥k

B stepl (2T, Bk g3 & DR
DBREFSEUTOL LTS, 4ib
L, FEOHR 1BV, sys, DI H my
Bl 1R EN %, mo I 2(H )%, ms I 3(HE
BENE T F B0, B % O(KIR)
WWBETSH. Zhickd, 21 CESBLES
AT BT 2RO TR, PRI
THRILEEND.

FZOR, 2EECONTE fH~fOE
TEHEL, ERAR1T> FCHNOBKO A —
E—ZWzi5.

2.4 X

step2 TiX, BERES G BT 5 HEEE I,
B L TH R EERES GEERTS.
GTI G LR pxg HOMEE g3 2 LI
BB, g ORETE g, B LUZO 8554
CHEET GO L, £EBO 22T 5
HTREIND., BEFADOL S, KT L
CERL L BB oRESESDT 386, BEY
WIEEOBRER L2 X S¥HE T, REM %
HREANCERTEAERMOL N THA[T]L

NG — MR XIRIZHE, T DITHREL
AR 2RRNAIE Y LT, Z0ORI%EMN & D
BEPOET B, —F, FREBTORXIL
T, ZHIZ LD PIENRE CIREE L= #l# o
FREELIFLL, @R E2ERTE B,

2.5 BRER

step3 DZERERL, BHRES G BLV ¢
B TAEEOMEESRICETINS. Bk
HIZIL, BREROMRE ok g 7003
EOEEF SITHNT, T U FACBIRIh T
EHh iy & im, Bg’:] BT 28EF AR
B3 TRTS0IZRA—-BBNThHLLEND,
F O AEET S BEHEMOBREII T, Hi1
DRBITHFINS.

2.6 BRI

stepd T3, WILAROME L 725 &, 12200
T, BEEAS GBI GORILBE IR LD
% 1OBIRT 5. OB, BEFIER, HEE
DBE POV FNBRA2FEATS.

Bk, B TR Bk g,
BIUGE GHoT o Fa tfHTOREL
Tcfltko, &2 EEEGLL, ZhbiC
2T Ix Ty MBICEED] FSE Ax, )&
HETS. 2L T, BN Z OEBER/NE-
Tk E, @, L LTEFSES.

Fn = LGN 2 2lg - )I +07 0 + (p -0 (5)
Pq

EXRGNH B & 5, IR EAN A
~MADRFIE LTHESRAN, JREARDRK
WROBEROMABIC LT, BREERD 17
AEBELSETHS. FixE Ao, gy,
DR EFRHIIE bR BT 50, ZOMED
LEVEKIZEZORENIREL, &7, %
& &7 TREIEB LR, ZH LA
ATAZLY, 228 CHBALLL 57, HUK
WX TRRD ¥ A TOEBEFENERTS.

UELDOFFEEE2E2TO g T HO>0TERL,
BRI EROBEES G 2 HESER
#, stepSIC XV HROEFHEITS.

EBRER
3.1 NG RA—H

BEEFILE2HNT, NSP ORISR 21T
o, FOREE, GADARTA—FZo0nT, @
BHUE p=10, ¢=10 D 100 &, F—F A1k
PA X =38 LEL, BEEKT 10%OMR TR
RERZEZ Lo, 300 i E THEREHT-.
72, NSP OHBLHINIOWTIE, BLTFD

EEBREL(ER 228
K 2: NSP DI
PR EH &
EERERE m 24 A
REAR m; 3 A
AgAE m; 10 A
BEEAE m 3 A
H R n 30

3.2 HBEEEOHE

M OLET CEFASBEX R, Zh
EFhoHBMBEEIEEL L TEDL 5 o
B4 D02FE L. ST o i3
L0, BHEE A~Mcont, 2Fko
TEHEDHB 2R L2 bOTHH(H 2 ).
VTR0 BRI 200 AR T CIERRIC

— 249 —



B LB L TRy, BRET AR
Nl NI HIT CIE LS R ED T
WAEEZTMR LTS, 77 LEOHELEICD
WO FE & ORBERBULETHY, 5%
ORFRETHD.

° —
-

W b

1 51 101 151 201

2 2: BABBMOES

32 T L o HigBEBE
EFNOBVEE T %, FEEPHF W%~

b A3, IS U C P o L 5 IC b T

SERELZ(E3IEBR).

251 e

B 3: #URIC 1T D BEE - DR

(Z L HHBTSE1, £ L 95582,
ZET BHE# 3, &F: 084 ofgs#7)

£ 7OEER GA ORENEETSH
BIZHE L TEY, LBODZ T 7 Cidgy & g
B, TROST 7T g, b g, 1%, Theh
FHNCRD LI RLTH D BEEFLT
ERVCESE, gy s, i g, P
1T gy, TLTMNL g BE DRV BEZ
o, oo En o bifn - R B8 L%
FRNEICEHEINTHER, FOHERE
LOT T 7 CHHAMICHERTE L. £ 5o
ERFERIT, Hukio K~ CTRA B ¥ A 7O

V7 M EERTECVAELRLTEBY, BE
ETFNVRROSEEERERLRBLBERAED
TWOEPHERIN, ZOFDMEIRENE.

4.BLYIZ

AHFFE T, GA Z VT NSP 24 5 F
BEERE L, TOE, NSPOBERL LT Ik
BR%y TEHAY NESSE O e
DRFEIWERL, Th L EAFEILREOEE
BE & L, BESEEED AL 7 R 24 LEoE{E
SEBETC, BARZAATOEEL 7 FES
NBEETAEBE L. 2RO, #1%
BEIZHEV BB OEEIRES L, T
LWHRICER P EA TV BH, B L UOSEE
BB 7 L OF A THRBBIC L) B
HEER L.

SHROBEL LTUL, BBFEETA L ORBE
B, el BHEBOBELRET LS.
PREC, MUKz 2 BB O SA 7 2D H
THR, GAOEERERET S TEHOBECD
BRETORMAH S 5. BT, < OEE
PEHE AT NSP OFEMBEICH L, @iz
BTEDETAABBTENITEEL TS,

BEW

] MmEHF, "F—R - 25T VB
FhAl » T Y X bt SEEFHIE, VolS3, No2,
pp.231-259, 2005,

2] REPILE; BERK, "S85 2B EF0oEAZ
BERLLBERA S Pa—) v/ BETASY R
LICEDERRAr Vo — ) I, AARE TS
FOCEE, Vol 47, No.3, pp.143-149, 1996.

[3] FEH; BAILER, EBRBEXR "EHEARER
RICESVWEF R Ca— Y R OMmEICE
T5—FBR", ETHRBEELBFFREE. Vol 103,
No.640, pp.43-48, 2004,

[4] Niepgag, LARRS,; HIKEL, BAH, BEES,
BERNTALY XAEBCEEERDEROHEE
BRAHIFORIE L D AL T a2—F 1 o 73 S B ARHE
B~ BRBPEHGE C, BT - HH - > XF LM
25, Vol.122, No.6, pp.1023-1032, 2002.

[5] &L, LB TFHE, BB, "M F ) —==a
—INF Y MTEAT—R « AP a—Y o FREED
EAMOEN", IFHRLIEFRRGE, foBT T ke
W2 F, Vol.46, No.SIGI0(TOM12), pp.41-47, 2005.

[6) Bz, =AM, EHEL, "HRSEREE
FIBET 7 AU X RS RR0 0, e
F Ak & IS, Vol.41, No.SIG7(TOM3), pp.79-89, 2000.
[7] Kamiura,J., Hiroyasu,T., Miki,M. and Watanabe S.,
"MOGADES: Multi-Objective Genetic Algorithm with
Distributed  Environment  Scheme",  Computational
Intelligence and Applications (Proceedings of the Second

International Workshop on Intelligent Systems Design and
Applications: ISDA'02), pp.143-148, 2002.





