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Experimental Study on Quadratic Assignment Problem by
MMAS with Random Walk and Local Search
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Ant Colony Optimization (ACO) [1] A, &&EHEYE
RBLEEICH LT, Bhil-tiEEELTWE I LN
WETNTWS. EELE, 7RO ACO DHITHRICE
NBHEEZELTVRLINTVDE MAX-MIN Ant
System (MMAS) [2] IZ5 & LiER (Random Selec-
tion: RS) [3] Z& A L7z MMAS with Random Selection
(MMAS®) ZRE U, ZKEIHSME (Quadratic Assign-
ment Problem: QAP) I B\ T, MRFETH S MMAS
ERIFU LOBEREREEE LTV T L2 R LR [4].
QAP lc 3N F<— & (QAPLIB) BFEL 4 D
DEEY AT HEND D, EESORITHE [4] T
BTV FR—AMEI S ADHEFENRLELTE
D, HMOMEY S RACBIT 2RI REZORRIC
Hole. FT TAMETIE, QAPLIB OLMEY S5 A%
Mgl UTAMAERETo /2. £AWETIE, RS %
7 OREITEIOFHERBEICRONE SV E LY+ —F
(Random Walk: RW) 7 FuaY—2FIehd,
B [4] TREUAFEE MMAS with Random Walk
MMASY) e RBTHEDLTH. BT, ACOIC
BAT3LICKDBEREEDH LAHEEENTVBR
FEER (Local Search: LS) % MMASRY i A L, RW
L LS L DHFRIC X 5% %, QAPLIB D2ffES S X
XIS 5.
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MMAS &, &FID ACO TH% Ant System (AS) %
LI, 4 DOZHRHEFMICH T Z2HBENBEE AT
5. 5T )R IcBUIZ 70V BEOEHTY
ZRATRBBEER LZTY (Z—YzV k) OH
FoCk, R G) 70T EEIXTREL LEME
ORMBICHIBT BT &, IHIC G A7 zo® il
BR7i0EVBEDO LBEICRETS L, REIC
(iv) Pheromone Trail Smoothing (PTS) Ic & D INHH(E
L7z uteVBEOE LFETICLTHS.
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TEREFEDRE SBOHENSLEET B NS,
MMAS FERURRBICED L BEREEDRRICH 2 &
EXl. ZTTEELR, WMiBL3ERERAGCIIL
CEBOZRMICEBL, WRNICESHEERZASTSC
& TR S OFHDEHFE NS RW BEA LT [4).
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MMAS ZEB ACOICBIBL—T Y FORIEIR
(QAP DA, BRHRAOTHROEET) 1k, 7ro®
VOREL, NRETIHENSBELNLMERRES
DEa—YR7 47 (FREN) FERICEDWTHER
BICiThoNS. Bl THIR i IcWB T —Y 2>k kD,
Y TRREE TIRES N{‘ DOHFH S TIF j 2 8BINT BHE
RO, RRTE5x25N5.
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12U, 1(0) 3FEZ ¢ TOMIK § & T3 j L EKE S o))
WIKEREEI N7 20 DOBEE, nij Bea—VUAF1w
IikERTHB. ¥z, o bl =S Tij(t) & nij DY
HEERPRETHERTHS.

—7, EELMRET S MMASY i3, X (1) BEE
& URaBR (TROFLT) iKmix ¢, Eairivd
Y XL (Genetic Algorithm: GA) DZERERICHYT 3
EEZOND VALY A—IHEEREA LT, BB
KEREEHEIL LS L9280 THD, FHRADT
BOBOUTIETINSDELELNTIThNS.

FGURLTA— LI, T—V Y FAERER
THRRIC, X)X EBIRZTHLS, DFbJzn
EVRBERCa—U T4y 7 RERENEYTS, K3
R § NEIY TR TIREEA N DD & YR
R ICHE T3 TIRREHRETT VX LIERT 5
EWVSBDTIYTINEEDTHS. Bl THIR i Ic
WAHI—Yx Vb kD, B THRELTHES N OHR
ﬁ%I%j%%ﬂ?%%%pﬁoﬁ,ﬁﬁf%i%hé.
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K1 BimbBT Lickd, ERINBMDE S5 LHK
EHRPFENS.

3 MMASY ~DEFHRROEA

ABIZE T, RW & LS L DB X 23R ERET
57z%, LS DFHEL LT, QAP "NOFMHEHNRE X
NTWBRBHEHRE (Best Admissible Move Strategy:
BAMS) ZHR\\ 7z 2-opt ¥ [5] ZFRA L. £ 2-opt
ED MMAS ® MMASYY ~DBEAABERZ, XDLH
bell BHticbWT, REBBEZERLEL—Y 2
Y EHREDER TR S LIGEEREEREER L 121,
ZNOEERPTRE BOMED, RIS BRl) Ik
FEBRBRIOBATONIERBEEHL, FORRE
Bl L ICEDILHTIEBEREZERTE L Vo Fe—
HOFNE, EERPICRBREBEET IMNEEL
BBEBETERTEDL L. &5, 2-opt R EA
Lz MMAS BXU MMASH %, 22 Ti3ZEhZh
MMAS) oot BET MMASY  &£7.

2-opt

FHERBRELUER

QAPLIB ® 4 DDA 5 A xfd % MMASEY o
BRRUEEEITT B2, FMEERETo /. MHEL
T=RIREIE, BUIOREN S MBS S RIS A5 21 1
(LS EABRRIIAEF 30 M) & L. &% ACO @R/ S
A—Z{HE (@.8,p) = (2,1,0.7) £ L, MMAS IZBEED
285 A—Z{HIZ (Ppest, A, Ta,6) = (0.05,0.0001, 1,0.04)
(LS EARIT 6§ =0.12) &Lk i, BFRIBZT—
VoY MimBMEY A X n LEKREL, LSEARKSE
\F BIRERERBEL ,C, x 0.6 ML L=, EBRORIT
B Npw 1, REHETLICEFNFN S50 H (LS BARL
10ED) &L, BRTICBIBBAEE L (BB
& nx 10" & Ul BROBRTERME, AR LI
ET 3, FREBEEENFEREINIMREE U, FHMiE
B, iRITHOERICB Y Z2EBRBBORBEMRICNT S
*ﬁﬁ%ﬁX*ZRER, OEFRTEEIC BT 5 EME RER 4.
(= £ S RER) THY, RW ZIT5HRTHB T
x A*? F— 7$ rid, BERFED ICRMETHEED
r=001 (LSEARZr =0.13) L. EBRER%E
£ 1IRYT. EROTRIZ, RFHELEELDREF
15D RER 4. \CBAS 25 B/KHE 5% D t REDKRE, AR
EHFDONIAEERLTVS. £1 LD, MMASKY
BRU MMASTY B, RERFHTHB MMAS BT
MMAS) ot LHBUT, 2CONBBEICH LTS
YU EDTEREREZRLTNBT eHgh5D.
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RS A—2OEBEWR 2] CHELBEDEL, pldT7z0E
VIRFER, Ppeg 137 2 0 VIREEELT BHRO FIREICH
TRHREAIGA—&, 2372 0E VEEOICRHEOR L &
BRDBINGA—Z, TA R 7z OEVBEOELIETIHE
SHRRDHME, FLTR7 20T VBEOE LIFBIED
BERRDBINFGA—ZTHS.
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MMAS MMAST MMAS, o MMASTY

QAPLIB 2-opt
(r=0.01) (r=0.13)
Unstructured, randomly generated instances
tai20a 0.953008 0.941147 0.060840 0.00
tai25a 1.561443 1.494061 0.00 0.00
tai30a 1.813738 1.666746 0.040767 0.00
tai35a 2.393600 2.392863 0.264484 0.00
tai40a — — 0.563514 0.235914
tai5S0a — — 0.793057 0.343857
Grid-based distance matrix
nug20 1.453696 1.355642 0.00 . 0.00
nug25 0.336538 0.285256 0.00 0.00
nug30 2.102547 1.674722 0.00 0.00
sko42 — — 0.00 0.00
sko49 — — 0.059865 0.051313
sko56 — — 0.002322 0.00
Real-life instances
bur26a 0.208625 0.176620 0.00 0.00
bur26b 0.208366 0.157919 0.00 0.00
bur26¢ 0.373214 0.304318 0.00 0.00
bur26d 0.324646 0.238667 0.00 0.00
bur26e 0.340918 0.269313 0.00 0.00
bur26f 0.366086 0.263066 0.00 0.00
bur26g 0.382905 0.257885 0.000036 0.00
bur26h 0.513760 0.352825 0.00 0.00
kra30a 3411924 2.740382 0.00 0.00
kra30b 3.632903 3.102603 0.00 0.00
ste36a — — 0.090279 0.00
ste36b — — 0.00 0.00
Real-life like instances
tai20b 2238237 1.886070 0.00 0.00
tai25b 2.703103 2.102321 0.00 0.00
tai30b 2.835033 1.301839 0.00 0.00
tai35b 2451523 2.229834 0.00 0.00
tai40b — — 0.00 0.00
tai50b — — 0.00 0.00
fe. F7z, RW & LS L2HIAT 5 T ick D ERMRE

DELRBMENR SN, HHOEREIED BN,
Thix, LS BMEOEZE‘DDD, RW BSRLEEE
RUSRILERET ST LT, &5 5ERMEDR
KBS DEEZEND. 511, BIERIIBITS
£k BRICOBAN D X DEMICOT L, BRI
DELRBZREZR > TVER.
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