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Abstract

The origin-destination (O-D) matrix is important information for
proposing traffic management policy and planning transportation
facilities. However, for a freeway system without ramp-closed tolling or
vehicle tracking system, a large-scale survey is the only way to obtain
such information exactly. Thus, numerous models have been proposed to
estimate the O-D matrix from link traffic counts. However, the accuracies
of these estimation models depend upon the traffic patterns and geometric
layout of network. Their performance can not be guaranteed if no further
information can be acquired except for limited information of link traffic.
License plate recognition system (LRS) can automatically recognize and
compare the license plate number of passing vehicle, and then determine
the track of the vehicle. Therefore, with the extra information provided
by LRS, the accuracy of estimated O-D matrix can be remarkably
enhanced. Of course, if LRS are installed at all ramps of freeway, the
O-D matrix can be exactly collected. Nevertheless, wide installation of
LRS may invade the privacy of road users and consume a great deal of
government budget. Therefore, it is an essential topic to determine the
optimal number of LRS and their locations for the purpose of enhancing
the estimation of O-D matrix.

Based on this, the present paper proposes a mathematical
programming model to determine the optimal locations of LRS. Three
objectives are considered: maximization of the accuracy of estimated
O-D matrix, minimization of LRS installation cost and minimization of
the privacy invasion. The O-D matrix estimation method proposed by
Robillard (1975) is adopted, because the method is easy to incorporate
the extra traffic equations provided by LRS and simple to manipulate.
These extra traffic equations are derived from pairwise comparison of the
recognized plate numbers between two arbitrary LRSs installed in
different locations. Due to the combinatorial characteristics of problem,
genetic algorithms (GAs) are employed to solve the optimal locations of
LRS.

For investigating the validity of proposed model, The exemplified
examples is a freeway with 8 interchanges and 42 interchanges randomly
generated O-D matrix. The result shows, the error rate estimated of OD
matrix decrease by the numbers of LRS increase. The decrease range
about 5%-10%. The location of LRS discovered that we can set one or
two LRS first at the middle and both sides of high flow section, then we
increase the LRS in the both sides of high flow section. The best number
of LRS is six to nine. For verifying the applicability of model, this
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research takes the example application of No.l national freeway of
Taiwan of OD matrix. The result shows, best number of LRS is seven,
and we need to set them at Shijr Interchange - Yuanshan Interchange -

Linkou Interchange ~ Hukou Interchange ~ Taichung Interchange ~ Shinying
Interchange ~ and Kaohsiung Interchange. It can make error rate drop by

19.66%, this result shows the validity and applicability of proposed
model.

Key words: License plate recognition system, O-D matrix estimation, genetic
algorithms
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— 5 1b & ®RNFHFEZEREGE T
Bell 1983 P9k He AR KL 0 T8 BP SR AT
ARG HERBLE

N

St defd

OB ABERERESR
HHRRE - AR Pl
Mather 1983 Bayesianjk | 7k R & & A b 5] 35 Ik 4% F]

=2 o

ut

S
i

i

RO EERALELT

— fx 4k & /) X
Cascetta 1984 : BEHEmREEDE-SOE
Ik
=z
AR KRR ELKE > I
MR H & s P
Bell 1991 . BBk R S AR R K

X HRK -

HEEFEEEIA LB RATRARB G4 £EBRANHAE R
N LEURBELREFHAE AEESRABLAEIBEEEMNLX
PR ORRAEEFZRBERNGLEZHY W HNRLREIMHERS
IR AR o H P Epmprik 4 4 (license plate recognition system,
LRS) v & pp 28— > A A% %%%&m SR SUE AR L
FHBHKRERAGIEZIRE - MBEBRHEUELRSZEFEBE
Bz PTRMEE - R T FARTEM (RITERE)
St At o Rtz RERNA BRI THENLERBERE
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3.2 ﬂ%ﬁ A ie R I

RE=—+5FR FSMARIEAEZRIWMEANEE OD H# 14
%%*%L’ﬂ%x&%@iziﬁﬁ%%%%#ﬁ%%ODﬁ@%
HARER - HEOD A RAERABEHBRIRZT (AHFBD > H}
N AR —MREHE ) MBARRERApERGEL  EZ QR
REE A —RETHREREREEARN ST @ - £HELETLEEHEREIK
REWH > TUARRABEMmAHEWYE L OD & JrJr (prior OD data) » 1f 4
A2 AH mMABKRMEL TS E4mEB H (Vehicle Detector, VD)
REHREBEREZT > dbmaF Hﬂ"\&%ﬁiﬁ;&%ﬁ#’ﬁﬁ*ﬁﬂ
2R At Ey AR - AEAT A AR E ) & B R AL B B B R
SR IR E o fFlh L G E S A B3R ZE (random errors )
m#BEXBZARL VD HEMBE - 774 2 A% £ (measurement
errors ) AL A T A BHELHE OD> R EZIETF  FEFE
J'_Sia?%i PR R EBMABEX T 0 REMHRE R LR OD &3HE 8

o f5l 4o B K & ¥ ( Bayesian Theorem ) &3 3h & 7k B 4242 — B °T

U\ﬂﬂ*r%iﬂ:ﬂ REMBUAELE R G BB S 0 BT 2 0 RRAE

¥ ( Bayesian estimator) ;& i % & ¥ &k (prior belief) & B A7 & R &
( current observations ) &y fu i T8 > mE A F A A AT MG AL R
£ ¥ PR £ 048 4 (relative magnitudes) o

— k&) E R OD #M » £ EMI s KI5 A A RMAR S RAFRA
DESEMEEMBE  mRABEREIZN 2R ARRIBELARL
AMER 0 MmEE OD BB B R E M BB ke T A

Z pA ~m)
ico (2'1)
D, (k) . DA kR O-D ¥ A i 2 4B s o
2K) : gomrp koo gt g 1A R R B A F -
6 (k) . DEBEE k-m B A AW D, (k - )’%mﬂLM%wM°
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HALAEFERHA TerEasngzsommsl). oy
B EBEIOETAE -

LT ANBE ket FriE -~ s AWALE ~ Kalman Filter o
(—) &DFFHk

Cremer and Keller (1987)#9 B A AL EAT TN > B HAE
LBUEENGEEUN S EFREARE AR OE S R ETHRSE
EEMAMGERYET N  RAKXNKALT X HERDIER
s~ X ~ Kalman Filter #45 - K+ » B —2HE&FKE KFE® Q-

=LY ak) =LYy K) Ak)=ak)-T al=yk)-y @2
Aq" (1) Ay (1)
o- Aq:(2) v_ Ay:(2)
Aq" (k) Ay" (k)
RN F O E N K
B=QQ"-Q'Y

b — B X T EEARED REHRH X R Bk Nihan and
Davis (1987)i — 5 =& thh K ## 7 ik »

Nihan and Davis (1987) £ 4 Cremer and Keller (1983)8) % % > &
M) X b 3 kAT BF R 2L A 09 B & A A 3R @ TR B K 3R £ 48 B ey O
R EESEMRE OD- B F A A FEHRERMLA LR ZATH
7 N
(=) ERHI K& ADFFHEEIE - 2002)

EFEUATRAKRMEICKBEEK -

min.Y" [y(k)-b] (k)] - [y(k)-ba(k)] (2-3)

s b(k)% OD #m B 5tk @ B(k)A# @ aE o thE R > 25 i
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sy A kA —F3 HbEF R THMENRAX > Bib&i P
Ik I
(=) & RBALX

RAMAUEABEZEBER MG T 2B T4 > £b2 35 OD R Z 4l

Uﬁh@i%? g > AR KRB B A A fE 1A 8 B E

(likelihood)s&x K » £ B A — MR A &M > B8R F &R A X
OD %% s B A % A& 5 fc - Cascetta and Nguyen (1988) 32 i &x K # 1L
RO RE A OD AEAARABT R AKRER AT AR I HH Poisson
R R MR K L — A% R R ARAN TR B 4F o
(w) Kalman Filter

Kalman Filter /TR @ EAHAERFDAEAMERG T X &0
& A 1960 ¢ R.E.Kalman Ar4e st » K32 A £#EH T F 8Bk 8
B RAEAHFAR - AR/ REFES OD &% XA 48 2 W
Wy UL RAL A ODE R T R ER - & Fardey OD&E® -

Okutani(1984)pr s sL gy Kk R E @ X ey E ik > KRE G H A
KRR EFHODR & 0 b N K AR & 2 R B A 48 B 4 B gk OkutanifE A
1% % oy ¢ M Kalman Filterf£2 /A g 4 T L & EODR EHEZ L8 A
5B e T

(k+1)= ZA”‘ Sk =m)+w, (k)

(2-4)
# o
W) s s T 8RB E ko 8 A TR
AK) o m e e e A
wrarmr i AN Trgareens 0w emrne

% i #2 (random walk process) e & 4v A — 45 Ik £ X, Av 7T 45 2| A7 #7 &9 1K A&
G A ABTTAA ALY OD LA - m Ashok and
Ben-Akiva (1993) 142t Okutani FRE XL IE X > EERAEZRAENF

X 2.4 by OKya o B 53t M it ey OD s £ -
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van de Zijpp and Hamerslag (1994) & R £ &I X @ > EA B X &
¥ 4R A A A Kalman Filter MBS R FMRHIKX - B A EARRER £
Kalman Filter 7 7% ¥ 3% /mw 7 2 & (noise) % 3L -

Chang and Wu(1994) A4k R 7 x B A AR LB £ B M
OD % AL TRERERXBEFABRAEH - HE LB HA
FeODEREAELAGBEERZETN  REARELBTRIERSTH
&) OD £ 8 £ & & I /X Kalman Filter P89 F X 25 & » /2R A& Chang
and Wu (1994) prags X F > f£hw N £ Q8 F A R A I R IRAT BF
Ml @min A Pl REALE > Bk %% (1995) #tHEHAMETCHE
E o AERATE R M 4E H 0k @4E A Greeenshield # X > b X Ak B
FE 2 B AR B kTR > T A & Chang and Wu (1994) 2 # X B
BRANTBE A B K o

N
WX HEL R T £REOD @O BRI ST %
EoAHERFBERMKRTIE - LFRARXEUHE OD LA
B E R RIE OD FELABERA T EFNE > BHb A LE
%‘?iaa'* A& 7 7% F Robillard A7 2 3L 89 BA B X R & 38 1 A2 12 0k R 4E 1R 04 A4
A HBEXMAYHARBKARERABGLE > BARRARBAZ
B —2% BRI ARREZEWL—FTEMFARIE OD BB R F ik -
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F=F BARH

AEXTZHSREF S RARA > & — 0 AHRAMAE > AR
2R FE WA RAABE XN BEELEH =0 A K2 A
EET ARG H@NE By UE=%é%§ﬁ&ﬁm%%ﬁ%%
BEATHBUAAGREE LB RE—F A ARREB R T A
BAZEHLBR

3.1 Fnﬁ%%ﬁﬂﬂ

Lt ZRERARABHIABEBMYXE — EJRSWT%”?L$Zi
EHREER  EHNXERALABAGBRLZIE T £AEE NP
LB % o B LK EAFARIE AT 3 2 48 B X BK > #1 A Robillard A7 32 H 2 A&
EHREBRSEBEAREBRELE L &4 LRS 32BN - BRLABA
%%ﬁﬁ&d§m$ HmAEEEE E 0 UBAEFE — OD FMx

2 RABARBALRLRDBERARD ZHEX -

3.2 LRS Bfr:ZE#HF A KX

—HARBEXFFTZEREE > 2R RE AL RS HOKRAZ
T%myﬁbﬁ%&$&kmmﬁkﬁﬂﬁ§v”‘%ﬁ@m&ﬁy
BRI PZERALT ZRIL=ZFETRERLE KRB FAHE BHFX
HREABRLIHLRINANREERE ) FZH 20 A b2 E1%
HEL REKBEXHAR ARBERAEXZELRSHE - X2 X
o T HE

C‘
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i
HELRSH ®
S ES R ERE R &
St P HpE A
Y I
WARE Bk BER PR 35 A% Fi N
Y
FTEL=ER Y
AL
i
Ry

B 3.1 BEXAZEHE
3.3 £R|E

EEBHE N2 F RABREER S BRABRAGBRLREERR
AF=ZBEAFRA;E > AR N5 F R LA L =R E A sl EHR
b MU TFTXZEHEEARAL=ZBLEANRERILYTE I & o

3.3.1 XAB%R

ERLRSAIRBEEREETIN > fTRANRLAETEE X HMEH K
oo AL E3.2% A LRSA ] 0 R Ao LR BA o
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P i s -
T -
---------------- ST
——————— T e
_____ ?"_“__'"l’_______________',
e -
————— T ——————— — — — — — — —>
—_ - — — — — — — -
e e o e, e e ey e e -
Wi || B "
o 1a . G
i - o
s >

o

(N (A0
<>—<>ﬂ ® D—1 06 0

32 SR ABRAIAETEE
(1D BE32AXNERAEZHRAR > EBERBXY KA B KM
Z-Dangrsindzss (ARAEZLS ¥
MagEFREERME -

(2) BHAERAEQARAEQ M%E —ELRS,: RA X A#E

@Az R#EG)Z MK E— ELRS; -

1D HBIRERAEEHRAE -
JRBIERMET SR AK -

3.3.20D & ¥ X

Robillard4® H B KA ZH LR LR RERZHE X - ZHE AL
Jk R & 14k A Ltk 5] 35 Jk (proportional assignment model) &y F R, (BF &k X
FRBBEGLLpEREZKRRELMBIL) RIFIREAE - LEAR
PReRA o) AR T84 > R AL BB oHm R F R > XE—
B34 4 4o T
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DESTINATION

ORIGIN

Bl 3.3 A ik

BEARAEARLEAERIE R Z WA T 7w X Ar
D1=T13Fp1 (1) + T1aFpi (1) +e;
D,=T13Fp, % (1)+ TasFpr23(1)+e,
D3=T14Fp3™*(1)+ T2aFps?*(1)+e;
D4=T23Fpa?3(1)+ T2aFpa**(1)+e4
Hd o Dy BBRKkZAE - T,
Ty ALHijhE (REBIZLEB]) -

FDk”(l) BHEKAE MR EAREHIHAE IR Rk

ftg"ﬁxk/mi /)7 ﬁa:‘;ﬁ‘é e
&mﬂwﬁﬁﬁﬁ@Mu%%’Wi

D | [Foi) Foi() 0 0 Ty] [e
D,|_|Fe) 0 F® 0 | T e
D, o Fumy 0 FEO| || e
D 0 0 Fou() Fou(D| [T [e

(3-D

MAERAARLT SN RANH R AR AR B &8R-

4o 3.2 :
REeE  BEAZHRLZAZHHALAETREZKT

D= Tio+T13+Ti1atTist T

Do= T3+ T14+Ti5tT16+Ta3tToatTas+Toe
D3= T4t T15+T16tTagtTostToet T34+ T35+ T3
Dy= Ti5tT16+TostTost T35t T36+ Tas+Tae

(3-2)
(3-3)
(3-4)
(3-5)
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Ds= Ti6tTactT36+ Tt Ts6 (3-6)

BRI T A B EE B &7 0 B -

D] 1 11110000000GO0GO0O0]
D,/ [0 1 1 111111000000
D,[=/0 0 1 1 101 1 111100 O0fe
D,/ (0001 1001101T1T1T1F0
D] (0000100010010 1 1]

Mo Tn Ty T T Tos T Tos Ty To Ty Too T Too T+
e, e, e e e e e e e €, €, €, €, €, €]

TEHE mD=Ftte MM ERMRY BRAUER B HNF £
AFREUBRLER R TR EFRKFRER > R HAILBEF R E
R 4 % (pseudoinverse) & K A2 > T A X t=F(FF)'L£4% -

B 5% —BELRSH THIRBEFRELAZTERZI AT AN &
MERZERELZRER - LB HARLARZZIARLH G HMH
At > ZENARE B ZLRSAHMEBRZBZLZE > LAEMHE > XA
LRI FBEZIRSEMEERX > EXHREXREEM -

BEBRHELRSAH LB E I LY THIAZHEEZ A0
HoL-LLALFE =8 - L+ LI AFKEBLRS\RLRSgx &7 F >
ATREEREIIARALE T AR REIR2 LBA AR RESRO LA
2@ BLRSA 12 KB BLRScX 2R EF > A TBERET— TN RE
12 R ME3IRSG L3/ KBBLRS, > 2@BLRSgZ R & > &
TIRRERE - RAAEN R MEIRS LN R IRESR6 - Hb - 7 58538
he T 70345 B 44 X

_.\
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L\=Ts+T6+tTystTs6 _ (3-7)

O
©

[ > ]
©
®

[ = ]
©)
@

B 3.4 %:@:i® LRSS, A LRS; =2 OD -~ & B
Ly=T 3+ T14+tT23+Toy (3-8)
—— i ——————— -
— - —— —
T T - -

@
)
> ]
&l
=)
=]
)
B

B 3.5 £:@:% LRSA 2 OD ;= & E

L3=T35+T36+TsstTass -
T :::::;_ﬂ_;?jﬂ::::::::?:‘l:;::f ---------- .
= H O—0 D H—06

3.6 {£:@ % LRSg =z OD = &

fR 45 BL 845 B 45 X+ Bp T 41 Al Robillard A7 42 # 2 4e 14 4 % 4 45 B
Ko KRB RERRFZHMGME BHAFEREE

TR O OHEEFLRSREHEHGE ML I AIXNNE
M FLEMEZEIt e fldw > Z2HE%E—ELRS AldaRN&xH
HMLRSIH etk £ 08 > BXFEEMAR  HEHEAEBER
BRI B AE > AR LA - 3xE R ELRSHE > 7T 3 o34k B 44
A > X EZELRSHE » 7] 3% jwofk Bl 14 X > 3% E w B LRSEF » A 7T 3% ju
104% Bl 4% X > 3% B & B LRSHEF » A 77 3 o 1545 B 4% X o 3 Ao B 44 X 3
FHMLRSE M 2 M4 > B EWNE— & BLRSAT AE 3 fu 2 M 14 K 48
# > HBjho b B ATLRS & # > Bp H A7 AE 38 /v B 14 X 48 8L o 4o > 42 LRS
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A3 w6 (3ELRSTT A3 mz B4 X E) +4 (LRSEH ) =104%
MiA R > wwE3.7-

L1 - 1 - L1—»
———L2=—— | e L2----- -
------ L3--—--» | ---L3-»
g LIRS Sk
B i e D B S et el e _h.
| B B R T 2

B 3.7 %E=F LRSHx2HBAZHEIATER

DE3TZRAEMET  LAISMERLCAZGHETEZRAE - Bk o
RAEEEISEMAX  BPTHIIRAE HUARBEREZSHEMAKX
B o L 4 LRSATZR 9838 w2 1045 B 442 X > BP T BE L RAF E AR - 1235 /)
74 LRSEF > QAR e R E Akt -

ﬂhﬁﬁﬂéiﬁﬁ%?i
BREAEAmME R ME » X EnELRS -
Stepl : K K% %_LRSﬁui/?ﬁAi’t%?xmLiﬁﬁﬂ
2 X#EZk=m-1 -
L RBERAEZA—EIREHIE AU % — F X REHIK

AHutlie TE
g T~ & B

3.8 R IRiE T ;
AluRutl Z M B EAE S

=Y 3T, (3-10)

j=u+l i=l1
Step2 ! st EHWILRSH X MM A E I RAIBLETAFTEANE
2 #¥nELRS > B & £ KX #H Fh=n*(n+1)/2 - @ # ¥ 2 L,~L,
ZREIRA TaERFTEELE -
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(—) B AEALE ULIARR  HRMATUREIAF T EZKXNE
ZL1=T s+T16+T25+ T2

(=) ZmExRERAY dLEXEEEZ 4L - BNHLRSL AR X MG
il Bk 2P K BARXLRSZ AT — B XM E H 3K Au > & —
JFE R A E %I Aut]l > e T E CC

+1

®
@

m
& " xs,
B 3.9 R imiE ¥ LRS T~ & B

SLHL R A

(1) %K R @EB— BELRSIEZOD% % AR Ehik R & 5 £ X
B L= 2T G-11)

j=u+l i=1

ut2 A F—ELRSZ AT — E X MBIk > wwE3.9-

Bl o B 3.5 {2 B BLRSAZ Ly= ZZTU =T34 T 14+ T3+ Tos
=
(2) %8 F) wrak vy B kM & 24 E 2 LRS/A B 2] 2 OD# 8% » T4
W JELRS % — FE o o [ 3.10 > # & F] &5 LRS| R LRS, ] & 14
B 2| 20D > 4@ &P RAT— ELRS 8 AT — XA E X 4 IRA7
HBu> mEFZHRZ -ELRS Y T R AEZIHKMNA
utl > MfA] A B2y R ELRSZ 4% » T —ELRSZ AT& XA
BRI R — A %HIPFutd)e T FH -

------ O

B 3.10 X AE %% 2 @ LRS & B

f
At R R E T A KM K311 0 L= Y DT,
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6 2
#] 4o B 3.6 L1=> > T, =T15+T16+TostTsg °
j=5 i-1
B E=ZBTHERMETHRERLEZIAEIRARAZXEILRSE X
MR EIRA BT ULBEETHREHEE -

3.3.3 B AFHEF KX

% B ELRSE R AANT > Hb%x EnELRSIFAMEZRXERA
AaNT > LA KR > RALHERFngk > B R ABIKEET - A
3 HE AT K

C=n*N (3-12)
C:zxBEHBRA
N : LRSZ ¥ 4 1§ 4%

334 BILARALRALEENES X

BARBRBRAHNERLRGBE SR TR 0 BALRSAHARA MR A
MEMRARL  EHNRBRRLEEIEN T H IR B ARG P
o HIALRSHZ BB L E AARD MIF -

AARAHAZLABABLRBEFEIAEIEZARNEIZERE A
E o T E AT C

B 311 BB AELREEFESF KX TERE

EE

B31lAAZTR ABRIRAENHETETE @ HF1~604 X AEH
o A-BRIABEAEE2ZLRS UM £ AR > £ — B 13E R
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ME LSRR ABMESETRXMAE  TRELBAAASABRASR » £
WAR MR BHEARABRLRELEFEIORR S M EH=R EH 5 5
BEBABREABRAE  HULABRABRLRERRL - R MEdH—
ABIPERIRMRE 2R TRMNE > BRALBEMBERAS > Bk
AR IO A B A TS Ao 2 B 89 B AR -

UREBAE  #%ALE —BBEEHEZXLRSE > [TRILREZ 24
R AR —R THRFELL—RABAERLER - Btz LA
BABRREN T EARITER EXLRSE K& X R LM /mia
1A FIA B ARG RE > o F X

P=3D, (3-13)
P: 200 A B A IS 6 48 R B
D,: #nf& % # % LRSH & X £ 4 & b5

335 BREMAERIL

A EZ BRI AR E LA RMEA2h B2 FL= AR
BHEEXF  Eh N LB REMETME  BEEASMTE > Bk
SLAMIL=Z BARE ERACARETESR - R RATHRA 9 ERAT K

% B A& & F A #» TOPSIS ( Technique for Order Preference by
Similarity to Ideal Solution) PR ERILF R A XxE 28 E 2
LIHE=ZRAFE > R AT -

Stepl : #5345 # A £ #. 1t (normalization) » F]H A T A K

1B AP BB AT B
_ 1R R P AR TR RANFERE
’ ER WA R 2 RS AT -
IRA YA EZR AT

(3-14)

Step2 : B EMILBZ X FHEEFR L LM E > Bl wHE X FHEEL
TR

Vij:WiXI'ij (3-15)
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Wit ZRliz#F
Vi: FEjAEERAILBERAEL g 2 FEA
Step3 : = AR 2w B ZIFHEFAT P -

Max F=error+ cost + private (3-16)

3.4 BERAEXR
BEEFEANEZBEBE AR ELOBE  FRABRYE AR

ey Ao THEeRTARYE#ET X - 448 HRAKSE
BTITHRNESRELTARANEF I BEEIB LA TESE
HR AR S BARBASGEIHETARINEE  URAAE
(reproduction) ~ X & (crossover) & X 4% (mutation) R & 4 #7 89
B Wit R AETHERELYBRIEEANGHHE LB HESR
FRETHEBEFINBATRREBLARFHLERARN - mAFMEE
BEY HANSEFERLGBARECRENT S  #HAFHSL L
REHROBBELTT > ARk FRGM A E/MGES > BBOIERZA
TREAEBREMRE - RE £ FEALBE > LEFELEROELLHE
BIBORHELRERD RBARMIHEREEZTFEREMA AR
o REANTFTEREFEZIABNTERK  RENFEEREXRRE
WEEMALSELRE R BAARMEZ MG E - E4 L3F
S BRREMY T EHRALANFTEMYE -2 AR X L8R
(transition rule) > A H T —BRIZANB I @£ E > S HEEH I
(point to point) &34 F A& & 5 & N B 3 & & ## (local optima) >
HARFEREERAALAHKA —HEARTFTAOH4F 5 X (randomized
parallel search) - IR AR 245 MH » KB REELE LY F = MK
I —ERERAMGBREL  BREFERERNOTX > THERBR KR
BRILEHBARAREEZRGOMBEL - X ms > AREHEFLE
BHEEARF T E3.12:
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BERAMLZEMIBRA KBAA I K

£ & B AR S B

Y
T M > RRER T R,
B BERE A

Y

R A% £ 4 AL 45 R BF

L )
REE S HE R
& o 148

r

Ll B

L4

AL Hay+A

. 3.12 32'{?/* i /JL’\‘/)ILfil
FI R K

u;-

U

BH LA SR RERY T ZHRR AT E2HGE -8
R BT B EZAATE T m A

5 5 AN B3 &t A (local
A F F K
E ALt

## #% 3, A (transition rule)
#% 25 # 2 (point to point) B9 F k8 K
BB E AR AA L RKRA —EE MK FAT
R R R B 2Ry A 0 838 R BT

optima )
(randomized parallel search)
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EHFEMRI —BEREXAEMOGBRL  SHEFREBFGTX T
RAeERBoRELEHEBARARAZRGOMAEL MU THREE
AR ERE 2 EE ST XA o T -

N T R

zﬁé\ B ABELEM 2 —MHAEIE (performance index)
MR AREEERAIHERENLE ERAERERE LN EL B
fi“f’ %ﬁtlﬁfx%‘% X EMR o MEARARLERAREKZFA
ERASRARNBREAS B ERRELE AR MERBERGEZE £ R
A E Gk ehH— ﬁﬁ%% HEZRELBE D ﬁ%ﬁ’uwm
%%ﬁﬁkﬁﬁﬁ%ﬁ%%@’ﬁﬁ%% BB Wy AE B3R YA K A
RFMEEAE - B @346 %Eﬁ%?%7+é¥£@kkﬁ¢’ﬁ
BYEAXEOKESK BCEEREX A THARLERYER
&%%’%ﬁﬁﬁ%%%@§&z’ké&@£éﬁﬁ@%ﬁ@mo

2~ HpRE MRS X T R,

EETHEBEE XA BALBASHPIAENEMNE > B KRB
AARGH  BBABHCGASHEARFERBLEN  HFEARWER
FTEANLEEBEREXZRRNNTRESE  ARFTETHFTRNHEN
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