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i B ARTRAEITRGTEREASEX -, A0 AA R T EREAS
B FENER L RET -HETEFANRETHAA(QPSO) Hr W R BT HH
BESPET Tk, A ETE,BRT TN REFAFZARGETEERLE (GO K
A M-0 EAfu Weibull A) #TTHEALBR FAERTHER BRI G ELR#
firftho SBRERKN, £ T QPSO KR WA B TREURASHA W TR ERTHERE,
WBEEML, KRR, RER DN BN EE,

Kt EFOARTAMEM(QPSO), RUETRERE, SH 4t

%

0 35

N TR P BEE 5 B e MR i K, HomT 32
B S BRI B I A R E WA RIS
BAERTAEE, KA AR R S A
A, BN FE DL 72 3 B AT DA RS 20 1 ok
R, BRI RERBAR TREA TR, B
AN BRI B T PR A58 A4 T SRt RO T 40 e
SR, KA RENHE KRR EBSNT
R o SR H ko T 5 PR AR A B BOHE AT M A
HRIER EMER . RSB T DU AT SR AR
SR, RHA T TRAMRR B MEFAT
Mk FREEH ( quantum behaved particle swarm opti-
mization, QPSO) % ¥ Xk 4 Tl F2 M A 700 2 i £
TR AT, R AR ER T —FETF QPSO B
ERRA T R B SR, R E SRR
IE T 205 A B

1 MXFE

BATENASE i3 B, B SR 2 3
AR, FAR B R BRI (B T R AR SCHR[3 145 Hh
THA R E R BB S R R
J& , A P RO R SRR 22 R A T R LR

@ 863 3RI(2007AA01Z142) %5 BHIH .

MERSFAEBTEIT T, MRS T RARESHE
TF., HEETHETERIIASNZE, Fikgs
—BOE, MR AN AR B LSB IR —MRE
HIE, BP A, X B RIER A B R G M RRE B TR 47,
R, B ME S RB B KRB R RMBIEZ
J& B RT A SE 3 AT S M R OR T AR 0
BEAETHR I, KAF LB R 4T S a,
SCHERL4 ] {84 AT SR M AL v R B A R IH O B
AR R BRMSEUEH T EB R AR
BER/D Zoerk , 2R BBRE MR A R RT , H
K FIBRRIASEAG T I7 ¥ 5 T 24 R BB A
PR/, SR B/ p 3tk . (BAE 5 B84 TT
SRS EA A ER T BRI : (1) B KM
KT SR/ ZRES SF MR 5HCES
RAFHE, T RE SRR B AT AR B h S JUE
AR 5 (2) BT R SO P SR PR 3
B3RS MR R, I B 8 R BRI K
B, BIRPIFORIE T B E AR RGRASHI RN
R, FERFR B I T — BB S AR s
SCER (7 ]38 H PN T4 22 O 498 SR g 7 P S X
RO AT T, STk [ 8 ] 85kt 77t 4k ( particle
swarm optimization , PSO ) & ¥k i F 3R f@ # fF v] 58
PR S48, SCRR (9 1 ) I 32 3Rk 1) & AL (support
vector machine, SVM) Xt &k {4 ] Sg AR R R 47 2 40
fhit, JCER [ 10 ] $2 i T 2 F 48 36 5] & AL ( relevance
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vector machine, RVM) /34 a] S AR SCER[ 11]
T WO SR RN R ] SRR R SR T . AR
T, A2 BB SR R 3 T SR AR AL S J 77
eSS B, 2 P 4 AR I K B £ R I R 4% 1Y
ZALRETT s T SVM 218 B IR MR R f e 32 ¢ 1)
B, XR AR ) BB A KB, 380 SR IR 5 T SR PR
SR Al S R FE 7E 2 5O 58 1k 1 W sl o 3 i 4R
K, [F B}, B K B 5 BRI, OB B sl
HEE, |5 BARERNAE; X[ 12] @5 A
Solis 1 Wets 3¢ F FAHL M5 1k B WSk v U], iF BR Hy
Pl PSO BIEA RS F 2 R &R, £ ZE A eI
BT R RN,

R EFZEIMR B ARG IR T
B, TER RO B I ERE IR T B FiTH
OB F RIS 35 (QPSO ) ™1 AR Sef4 QP-
SO BRI, R IG5 & 54 SR S Huh
THRER, 2T R QPSO 58385 3R it 4K 4 ] S PR AR Al
SPAHTHATHE, B S R T RIS A
PRI AR , 2 I SR ST X R AT R R S 4
RSt R R, B )5 At ST SR A BT A SO B
PR AL, R i 5 PSO. WU B BRI HAT X L 5 4
#ro

2 QPSO %

2.1 PSO &%

PSO HiER—M AT R R, B B
YITRBTH, ERELHEZ HNERIMES R
FRPFBBRMOAE., REBIEREHEEN N,
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HEAV, = (”5,1 » ”5,2, ) ”E,N) BT LTRSSt K
RELEN X = (i1, 210,00, %in) BT RHERE]
HERT RO BE I REGFMNE, %A G =P, =
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Besh-biF R R F AL E 5 3R AR MR
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Hor ¢ FORE ], b R PEEE, 4 ZRREHR
B1,RAN
hZ

iz=—2mev2+V(X) (5)
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B A R B 5 o0, 4 L B F B R G ik B
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g = argmin, o ST Pi]} (10)
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FR2: BHFRFMEMNALE, HRRTF
RIEREEE AX) , RIER (1) EFRT MK
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PSO k"™ et AR AR SO H T QP-
SO Bk, LHH, X (13) W RT KREML.0
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4.2 LIERSH

MFE1ALLEH, B F QPSO H kX BRI S H(
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Estimating parameters of software reliability models based on

quantum-behaved particle swarm optimization

Chen Xiao, Jiang Jianhui

(School of Software Engineering, Tongji University, Shanghai 201804 )
Abstract

The problem of precise estimation of the parameters of most software reliability models was studied, and a new

approach for parameter estimating for software reliability models based on the quantum-behaved particle swarm opti-
mization ( QPSO) algorithm was proposed on the basis of the analysis of the existing methods for software reliability
models’ parameter estimation. To verify the performance of the proposed method, three software reliability models
of G-O, M-0 and Weibull were compared according to the classification of software reliabiliy models and seven data
samples were adopted to conduct the simulation experiment, and the experimental results were compared with the
particle swarm optimization ( PSO) algorithm and the ant colony algorithm. The comparison results demonstrate that
the proposed method has the higher precision, minor error and stronger adaptability.
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