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ABSTRACT

The objective of this study was to examine the workload and training
effects on five truck driving training tasks (i.e. parallel parking, S-shape lane,
T-lane, vertical parking and ramp tasks). The frequency of visual search,
blinking rate, driving performance were recorded by a digital driving recording
system. A polar electrode belt placed around the chest was utilized to
continuously measure the driver’s heart rate. In addition, the NASA-TLX
questionnaire was completed after each trial. The duration of the training
course was four- weeks. Results of analysis indicated that the performance of
driving tasks for parallel parking, T-lane, vertical parking and ramp tasks in the
third week of training were better as the same in the final examination. However,
the task of S-shape lane was more difficult to learn and required more time to
practice. Results of the present study may provide meaningful information
applicable to driving training.

Key Words: Truck; Driving workload; Driving training; Training effectiveness
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It FFE Bl TAF B fniE R (E AGETIRI SR - BB SR SRR R T IG N 5 (A1t B B oy
HTREBLAY O Bl BT R s R - TR a0l 4 2 L R -

HREB TIF e Bl - 128G M= R fEiE - AL OB SRR
LU FEFELE 5 - HAnRE -

(—) MBS RETRE

ST B TP i B BRI - AERERIR H B R AE T - SHRIF s A S Bkt
HFTERIE - 5B R 88 S SR s R 1% > A0 M S IR H o g B st i O RS B %
Humphreys Bl Bruce™ 38 47 #8 #¥ 3 19 55 — fl g ZC /2 %152 53 B8 K (perceptual
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classification) » REYZ G E N RIBEIEARFIECIE T GEFAUPIRE RBEMBUEMERY ELES » RIEEA
W AR B R =R - (R Rt SE TAF B HUFEIR L — -

T TAFERIRII - ErfEARIEEERIE IR - IZIRSERE » Stern B2 Skelly ¥ ff5%
B AR TR - TR BT R rm FEAUL S 7 oK T BERZAR R IR A B R T
WEIFE B » EHRIAMNNE A% - BERITENIZIREPRBIL - Yaginuma 55 A 8
Sotoyama ¢ A U SR - fEE R RELLTIRRY - IZIREGREZ FHE - FILIZIRSER]
TERHIETHSE TR iatte — -

(2) D=

TEEAFRIEEHIE EHEIERY - BB HRREGIERBE AR RO E - DURHE A E s
FLAEEL R - Enl kS ERE - 2 E it GEEF ™) - Akselrod ) B
Pomeranz ' fFZEHILBRHEE (heart rate, fEJFE(SR) & OB LA RIS R Bl A2 BRI A
i ZEAFHEEAHE o LSRG RIIMEERSRI (ANZSEAU08) Ko PITE AR BRI
FEICiCsE » [RIEAI P LA R 1 - R L R — R AR B B EAR, - DIRSRAEAN AR N H 3=
TS RS BRI 5 [ A LR M -

R EL & (heart rate variability, HRV) 2450 BkELLBRRIFERR (interval) oAy
6 (Cowan ") 3 A BBSEZCLBRIVAESRL JESE 2R > LERRI LB REREI A %+
EMRFES - B - TRUEOVIREE T - e AHERRERYER - IR RE R
SLE - Liu B Tseng ') phigy/ N& BPURERE B2 TAREMT » BB 0 RE R BRI - 2R
R M 2 JFE H B 4 B o T A F A fer i e A T = e

(2) EHFHEAE

BEEL O AR NMES R E R ERRY IR ER R B - fE L AR E
b FEEHEHIERR (subjective measures) AFUEIRAEM X ~ A E - LR
T2 FHI 73 o Sheridan U $EHY o S 0 B vk L HL Al B L SR ERE RO B A ST AR
(tapping the essence of mental workload) °

Hart il Staveland ' $2H{—Z& &1 /735 NASA-TLX (national aeronautics and space
administration-task load index) &3 @ EEB TEEANWED I SERT @ 95 08 &
(mental demand) -~ §&JJ&fif (physical demand) ~ F¥R & (temporal demand) ~ ¥ 52
(effort) ~ YEPTRERE (frustration) DUKAESNEHFREE (performance) °

FIAF; DI DU NASA-TLX 5% - BRI S B F R S o AR A TR B
JEk3Z » M B A B P A R B T R A i - AT o v T 58 ) 5 =X S R R IR B
FEEHUE R PTRENE - RSB/ LR B ~ B DT B e s B T 5 S P R R R g 2 ]
VA B A U 5 BT  WER B R G B 2 B - R A U pge
HEtaH - HREHME OB AR - BIAMIFSEZ Ll NASA-TLX ERAM & » WAREET
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NASA-TLX FHFFEFERT - FftE HEUNERE - A 233 T DU 5 =G A
B T HEEE AR RN - R A A LA - AW IKEE AR TR L
FAGHANE - DIFFEEEER -

ey LA BRI SETIRA & TAFAMTIA > PR LRE I - RZARSREL R B
K - $RIL - AW AR TAE &ty s A PR B EAT - MO BI T R W52 - BR 7
e LR ERAS R BIREL (driving performance) 4 » B I LR S MZHRR S A B O BHARAE -
HE— SRl B R BT TR & - WAC S BE L#IAVRTLE (subjective rating) - 4[1tL
A REEIERY 1 fiff 25 Tl T g B RE B T P A SR

2.2 BEHFNR 2 Thae K 2l iR P Tk

Noe ' Z R Bl pE — I AT TR - BIERRTE B TR S E TIER TR E
AT ELRE S - FealIb e AL Bl AR R Bl A B3 kB S AR R B BeRE - DIt =
SEEMRITHEL S - ARV BIAE IR REME AR « B E L Bl ~ Flifif Bl
HERERTRIRE - PVEAHEHAERRER » T IRRE TR i  PREA TH L & - B BETE
EHTEPERIES GRETTEAY) -

AIAELRL (training effectiveness) *E}B‘ET [FIHYEEEE T FIfYEZ > Goldstein " $8H »
Al R FE DU by 7 2R SR B s B E BARVEIUE. - DU R ~ 87~ ~ BRAIRE
RGBSR E LR  FIFRBCIEE FZEEH R - FEAH RS AR S BRI R
Bl TR A SR B S - NIRRT B BT E AR H AR S RS - Al
BN ForlIFRAR e ARIE » SFAL A SR AT [l 85 R BCE AR » 15 Ry T3l S Bl S AR Y
K8 - BRI - AT IR rIREER - DI A E TR R R
FEH B ERF < TV & R BdE - CRk 2l E ROR AN FEE s BB B B Lo R
MR N RIRE IR H 2 gt -

31 EHE

AREBEEAR DB B AR LB s R AR s B ok o B 2 B ~ | it
B RE  HECRZHEEREF 20 £ HPEHE 22 5% (SD=2.32) WAFE MHIZOK ¢
L REGEBT A HHEE K H R B e A B RR s H T NE R B - Ao
BIZHA B SRAT IR -
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3. A BN ERRTRRREIRE R CE R BRAE S - BN ERIIR GG - BN
BB B St R RE TG &Y -
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(—) EEE
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(3) FEALAVEEMEED Polar LR EAES © LRBAGENFF R-R SR ERMEEN - BBREEAR
[E B AR E R 2R TEE) -

4. ZLEEHE © fliF] HONDA EP3000 %Y SKW yS3EgaEEtE - ZEai R EHRHE - vl {iLiE

DVR B EAL 5  BE SR e e 25 e i 110V BYEE R -

—257—



szt FER F=tAB HEHM RBATAFAA

B —
¥
a ,
o fRER 0T £ g B R R cFRICERL T

B3 OREAER

B4 OERRERFHE

(Z) BEaSt

e BRI TP A BRI ATRE S - WS EGR A iR (STB) ~ iR
BH ~ IR~ BN BSEFEAMEEE -

33 EEREE

(—) BRIRIR

AWt toh i i BB BRI AR - il it 2001 SREGERE 2 ~ K&
BT AZR - BT R AR SE R T ATHEI 5 5 AR R AR A3 - 53 ~ MR -
W5 (Tu8) FEdlRt E R b= 5 ~ dhipitEsR « i B3R - Bl AREFERE 5 SMG (—

—258—



KRG £ BIAEINH B T T RINRRBGAEF R

J) BERIFE R AR TR E A - BoAE ~ BiGaEig ~ BV AGHE ~ BEERE » R ke ER
PEEFRIE © AWIEAEINGEMEE A L N GE R St - SRR B BRI AL HI5E
FIFEE B N EER H < A IS -

(Z) BERIEER

AWFFEBc & Fedll i O K B B R AR AR - DA s KSR Bk A B Fy
WP BORKEHZHERIZAER 20 B o BRI OHEEYE AR - H
T T VER Rt B BRI - AEEERIEC G S23 BT RS AR R A g 1
% HEEEVYHEE R - BRI EHA TOEART - 36 EEBA RIFIRIRRE 25 R H AR
JE B
(=) B&IE

HAEREFIRE - EEiRiEs - ihicER - dhaFHeE - @A - BT eE - HARE
PR PRI

L BGBIEE (A0 S) © FABHAGES 3 E5lE AL E - RHHE AR T A BIRRE - BRI DUk

o B SR PR (B T - A PR R T R R (AR R

NERR =0 — R - R TRREIIE - E ekt NS AR A - TR e fT R - el

HE A EAE AR IE - 3R IT A AR iRl it

1M -|

I '
3.75M I |

BS5 HEFERER

2. IR (A0 6) ¢ FRPadaRhtiE - iy S BUEERME LG TAIRRRISHE - FrEEsE =Bl S
RERRRIFIE - FTABLEERS R mi sl S TURRRR » Tl T e A kmiss > fTAE
RS - B AR L SRR fRIE T R A PR R H S BUE R -

—259—



szt FER F=tAB HEHM RBATAFAA

i —
7

Lyl

B 6 HEERTEE

3. HBBEREE (A 7) - FABHAAEL R - DL AR T A R AR (R
Rrep B FL R L AN/ R R o R SR EEAEARARA - BT ABLERE - i1
B RIEAAAE - DRSS AR - WARRATR I - $TA A G el 5
Hh o

B 7 HERETEE

4. B AR (AN 8) = FRPAAGRL S M AL - AT ABRERE - AERmr DUk
5 v B SR LRI SR R B - R RO T R R BRI - E
SRR B PATIR - TR IR - A B A B PR IE - RAT A AR SRl
Bt -

—260—



KE & BIARIA B Z A & RN RARAGEAEFTF R

[
—

Nel
N
<

8 BlEAETREE

5. ERIGE (4NfE 9) - BEREEAGEL DL A A LIRS B - R B R AR EE AR - Al
TR - FREPRH AR RS 2 S T3k - B G

1
P EA R 10% (EDEEE Ce=IKRIHEE  a=HEEKCPRE)

e 4 % I 18 M(c)

15 M(a)

9 ETRETEE

() k&8

1. BB AWTZEER HSERERIEH AT (1)) Ry B Blrsai - 2R HH
BB RS B AR E AR BIRCHRE SRR -

2. SRR | SR BB R T RSB TE S AN R RERIR H IR fBEEK
B (X/57)

3. HZHRR & SR R FER AT - FTESGAB I B FBE IR R Z RZAR KB (K/
o) °

—261—



szt FER F=tAB HEHM RBATAFAA
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(1) Lobg g FEHEEHIRE R 230 R-R I - ARG RIEHOR 03K » SRR
RERLLRZFE -
a. PREVLR (resting heart rate) : SZEXEHR H LR BUIFAHIRN 2 AR ZR D T 578 - I

AU 153 SR SEE2 R » F Ry L3RI 5 FLE A -
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A IRF TR By R-R P RETEE -
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5. 52 FEIEELL © ARWSTEH NASA-TLX F#EFER®E (NASA-task load index) i
TiE - AEREEERE RIEE R L RAE - & 0 AR (mental demand)
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3.5 EXEIRESH

RSk ERIRERITIE (30 R/AD) - FHREABEF A AR H R fE i =
SRR S MZIR S 5 W] B SRRVETE » RIIDLL R 2R B 13 .2 R-R JefafER B i -
FEAZAE A B LB M ER AN A - Z5 AT AE TR S B A S 2 RIS & - ]l
BT BRI L B 2 Bl S 3 3 T A8 3 » DRI G T B (BT B B IKT - B AR AR
T R 32aRE B T BERE (blocking) » [KIHL AR AR LN H AT #2801 » dCn] i I R Sl
BRI N B R 8 (Montgomery ) o SURTFFFE BRI — A 7 G 4L E 1 B B
#at (two factors blocking repeated design) 1T/ o FRESIKITHETIH - HARERIFIH
(ENGE ~ dhERREE ~ fhifGER « Bl ARBEGREH) Bl GR—X » Rk
F=R) 5 BRI E A ~ BRI AR IH DU HAZ BRI - Dbl —(E @RISR (block
factor) » FILASIESZEAE < 2258 » ANL 5 T HIEHI R H BB (treatment) HYRZEICR
PR DUREETIRES (SPSS 12.0) B IR ~ RZHRK B ~ TS HEAER « LR - Y
R-R JffE ~ LRB G - FERFREFIEE - BT8R (analysis of variance) fR5H
FKAE () Ty 0.05 TEERSHEZEHRER  [EB R BUMT B Fe UM SR R g
BRI ERE#R » DL Duncan’s ZEH R EHEEEE (multiple range test) METHRZ ELL
WY - DIRRT Sk BRI - HT RG] A, B, C FISCFRER -

M~ AFEHER

FEIAFRRIFRIE (ETSGE ~ ihEFHE - ihifsER - Bl ARG ) B
R (B —K~ B RELEE =2R) WHE B pRr i ~ R B R ~ HZHR KB LRI &
ST R-R IR Lo S Bl - IR B S EAT - ST 2 R AT - RN T
Efipmt -

41 FEEIFBEIFEaTm2FE

% 5 R L AT S RBUR AN RIFE AR H S5 B 28 - BRIZIR BB A S
Hb > HERBIEITHEREEE (p <0.05) - fH# ] Duncan % 8 2 LIRSE R AU RS A1 E Y
[RIREUTS » R IR P E 5E RIRF ] TR AR 132 MPERE R AR H (subset C) - [fi 27 H
HIBRFRIRSE A TRREEE 53.3 8 (subset A) » Hifik b ME - dhASAHSABL I AR H
SRR R Ry 67.4 B ~ T1.4 B0 65.6 B - AR TREEB -

BRI AT B f =R L8 ARIBHIR H H i S =50 KA -
ENBGERR R E TR OREE (4.5 K/57) > HERMKKREIEARE (9.2 X/57) B2 (10.2
Kigr) ~ HIBFHEE (10.5 K/53) » iR RS =R (11.6 K/70) © FaSAE

—264—



K ERAEIHBD 2 T A FEINRRAGFEH R

BAIR ORI R EE - HiE B R iR H R - ORI BRI © &
i 30.9 /53 o s b N YGERR LRI B BIEIE - 2 23.1 K/ - 1P R-R 3H

PRRER - T TR e SR Bl P 7 B T+ 1T O S R A B b AR B ] B AR
H BRI - o EEEE Rl ER B s - i i EREE A B iR -

Ry P TR B B T F S far S AR 0% - 3230 E B Al R b i S EE Rt H
A TAREfar sy o

x4 AEEENFE B HENRFEERHTINHER

HABTE 18 AR SEHR HHE 5 F{# P{E
2k 31371.85 19 1651.2 9.79 <0.001
EIRE 209537.9 52384.5 310.56 | <0.001
BllEE Y= 22145.89 11072.9 65.65 <0.001
iE AR
H1H %%#%E?%g 7169.36 8 896.2 531 | <0.001
/IR HS
= 44867.77 266 168.67
| 315092.8 299
2R 4469.73 19 235.25 8.65 <0.001
2R 13483.23 3370.81 123.94 | <0.001
— EllE RS 2534.89 1267.44 46.60 <0.001
B S T
* b 2018.45 8 25231 | 928 | <0.001
A/t X
R 7234.37 266 27.20
TR 29740.67 299
2k 3158.7 19 166.1 3.43 <0.001
EilRH 309.4 77.3 1.6 0.175
AR 1646.6 822.4 17 <0.001
IZHR? T
KB %%#%E?%g 3734 8 46.6 0.96 0.465
/IR HS
R 12876.6 266 48.4
| 18349.0 299
2k 24151.02 19 1271.11 25.28 <0.001
2R 4112.03 1028.01 20.45 <0.001
BlECRET = 2018.96 1009.48 20.08 <0.001
l\\ﬁ_{ié pei=i=y N
e %%%%%Q%g 528.84 8 66.11 131 0.236
A/t X
R 13373.02 266 50.27
TR 44183.88 299
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x4 FEEINE B HEENREFESERITERGE

HABTE A8 B SEJFH HHE 5 F{# P{E
ZEE 1446921.30 19 76153.75 27.15 <0.001
2R 171199.42 4 42799.85 15.26 <0.001

T4 RR Bl ST 187542.84 2 93771.42 33.43 <0.001
S R-R -

[l el B E
e 21870.34 8 2733.79 0.97 0.456
FALZ NN
R 746145.32 266 2805.06
vl 2573679.22 299
ZEE 58800.13 19 3094.74 13.27 <0.001
Z2IRE 2295.03 4 573.76 2.46 0.046
BllEELET = 2967.23 2 1483.61 6.36 0.002

R o 1

TR '?[fffai}%x 144920 8 181.15 0.78 0.623
A/t X
= 62029.89 266 233.20
| 127541.48 299
st 14334.77 19 754.46 9.83 <0.001
EIRE 2770.15 4 692.54 9.02 <0.001
Bl s 1.54 1 1.54 0.02 0.888

TR = I

T E%%;EQ%Q 323.06 4 80.77 1.05 0.382
R 13128.22 171 76.77
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ABSTRACT

The liner shipping industry often suffers from no-shows and cancelations
that make some container slots empty for a voyage. Container slots are
perishable assets and can not be stored for the next voyage. A liner shipping
company can enhance the slot utilization and reduce unused capacity by
properly adopting the overbooking strategy, an important element of revenue
management. On the other hand, due to the unbalanced container flow caused
by the international trade pattern, a liner shipping company has to reposition
the containers efficiently and effectively to satisfy the container need while
trimming the reposition cost. In this paper, we discuss slot allocation on a single
route by considering slot overbooking. By assuming a discrete customer
show-up rate at each port, we propose a systematic approach to determine the
amount to sell and the way to reposition empty containers so as to maximize the
profit of the liner shipping company. We use a numerical example to show that
the proposed overbooking model can increase the expected profit of the
company. Moreover, the influence of adopting overbooking becomes more
pronounced when the uncertainty of the customer show-up rate increases.

Key Words: Liner shipping; Slot allocation; Revenue management;
Overbooking strategy; Empty container reposition

il

—‘ﬁﬁ

TEIE SRS — A AR IR S - M R AIRE K RN B AR R S E A - S
RIS EAiHEEER - REEFIHEIZ B AR P RUIRA (BEEEA) - e Bk
AT - BRI OB E R B H A nl/ VL - BN - EILE IR B R R DAk
A BRI TV ZH R » (LA 5 oty - BRBISEESE - e R SEE R AR R B
REJetEIZE > B —HZED > (B EA VT - fiesRy 7 REERHHE K B K
A MRS AT AR 22 HE AL -

AR FTRESE SLATRE L2 EE R - (B aTRERRH TR SR HER S i < 22K - (4
IR IUHTER - MiraE T rTREAE A A A R i S I — S IR - (HS AR — XA
Ay - HIUR R T By EEDUE R - S SRIN BE - fips Rt SR i AN S ML
{HEH EER A BRI A R - AR LS TiakEE (RIBQEAEIE T~ —#ix
HZE HEMREE) - FRERRR T a5 RS - th i EEARE ] - FrlliEt

BEDCEHBIFHEE -

B SR TR e R WU 22 S PR A - R R R N2 A TR e B A AR I T IS - {5
FESE S TEAR RSO TR » AR A R 22 A B Bk B ORI 5 1 2 B e (2 0 B I RTSE -
HEHL - AP BRSE B S - FE R B 2R 2 EEIeR A | - 8t
BHIREBE AR~ B IR - B EEY - L RS S A AR R AR AL B B A
R H B R SR i B U RE (R B R - JUE S R AL B (B ) - 22 AR

—278—



THAAEMR AR T BE X ZHF R

JE 8 DURe B R A SRR R (RIFERRE) - DIRTHIEFIE -

ASCRME L ZRREANTT « 38 BRI R B SRR R iC o SRR » 28 = Bt e et
AR LA — B ER AR SR PURERRS — S BN AT AR - SR TR EE Hi RS A S B AR RIS
AR -

=~ MXRK[ElEE

2.1 Wz ETE

1972 £ BOAC (BiSRYSEEIMIZZ/AF]) I HTHI5EIE (Littlewood’s rule) 2 BERL T
W E P (revenue management) FYFE - EEIfIZZ/A ] (American Airlines) £ 1977 4-3&
B A2 IR RER B - Btk T HI /75 (super saving fares) thidh 7 H R ILRMGER
EH L EZ SR (McGIll B2 Van Ryzin) B e #H B0 OB T CE B (yield
management) - 58 K GE (8% 58 - Weatherford Bl Bodily ™ s BIRIREJE » A&
EFSSE 14 THER T LU » R AR R i 5 3R TFE R 1 s B
H=TEEARFF M » BERLA T REF ~ i S R DGR - DU TREDUME RS @A%
T A - McGill B Van Ryzin Pl fij4e#& 7 & 60 4EARBHAAZEPEIT 2000 4R s B
HAEEE AL AR R A TR B  fe A e B e I -

MEMZZ 3 2E S OB B PR I (EET 2o A 238 A0« kAR ~ FHEE - By ~ 5
¥ BUEZESE o EIIWCEE A ERH B E IR M (W) AR - LAREEE
B BB IR ~ o Al TSRS H  ~ T KA E A E 1 - BBPIsER
FEILAAEK - Kleywegt ™ 25 5 T & KA E1 RS TR PRI MR » DIk aE e Efg 7 0 Bosems -
— W E R E TS RS T B B E O B RR oK - AU LIRS - (B E B PR
0 FTDECAR B ZAIENS - B R BIERHGE - Lee S A S8 L RREHE H — Bt E)
RERAEN 71 -

T+ " K Ting B Tzeng ® $2HH 7 —EWIHERSE .2 R4 (liner shipping
revenue management) » G EET—RE A7 T ECEEREAY o G N L BOURMELRE BT - A
T SFERELATAR A1 4 T & MR B R B B PEATIAS. - Feng B2 Chang ) 8 PG 28 7 BRAR T
— R AR R PR AT PEA AR o BB 3 » 0 FH AR S v — i 21 - ST AN i B

2.2 gl e

TEMIMGEEASERTEL T A RS R SR RGE LA 2R TR - 72 A RIS
RE LB T - R ORSHE 5 2 (B PR T K AR AR R 5 256 s B R R R < ey » 0 L
RN SR R - B L AN ERERRR 7 R e B L Bq - DUEEFIERALZ

—279—



szt FER F=tAB HEHM RBATAFAA

HAY -

SEHINMGESERR TR ERE RSN - EHEEMA e RS - R S R ]
(FLAMEEREIZEPY) A PHAERS » (72 122 RERRE » 22t A 1 P A RO AR ]
1+ 145 Wang B2 Wang "% & 2007 4EFEH » 3R L R bk S 2 8 47 AR L3 250 £
ST » W THHE AR FFREANE LT - BEANZZARAIRR ~ 17 R DU AR R DL AR R 25 e
AR b Sy - A B TR ORI - SR AR AR DOE R B 2 et Ty 2 - I mTRE
SRR AR X 2R A BETHIT A A REMAS AN BUAR - Fir DAZE R RS B B BV AN 5 ] v

SRR + Crainic A M 6 SR 78 SRt R LA » $12 ol fife o 1 B A
B> A B AR 22 b 2 M2l L 18 - Dot t B B R ZE R I e 1 P P —Bapss
# - Cheung B Chen 21 355 — (i1 LA R[S B AR 1 R SR 22 (A R P Bz ) )
LA o B B A e PR A 5 o 22 AR il » 58— s BRI 25 7 T E R A 2K ] T
AHyZEE R 5 B R B FIET S — P B — W e R e R 22 - B e LU
IR R K - AN e e T R e R A% - AR 22 A s rE AR -

PUFBAHREHE AL M RTSE « T i U B3R s PR H i U U & ek e 2
sl EH R R TR EIRTR Y - ROVERREE S - g E - s i - R
MBI USSR AR, 5 RO G SRR R T ~ fR e - M - BHEERE DU B RERa %
o HepERA AT b o TR U R T 2 BRSSO AL - DUR IR IR A R AL
DRz e B P S P & 2 F AR - P S P sk i B Bl o R A e Z BRI -
o O REAE ~ SEAE K% v I RE A B DL B 2o AR A A LA B, - SR DA ik
B TR o R R TR - DA 25 Bk b B ) A AR R 1 [
By T 2BV AT R AN 1 » DARCRIS S AR B R e SR A S TR - Ang S AL 19
i 2 WL B A 7 PO R AR - $RH— 22 S M (multi-dimensional multiple
knapsack problem) AU > HSRIEAATER RIS T B KM RarIRIE - R LA
RS NP-Hard (g% - %k f e DA R Sd R (U - Li %) S — Bkl gt
RIS B B — LBt ~ AR S 2 (15 TRAFRE BeArA (7 122 B R - PR (IR =45 i ik B e
LR > TR R BERE - J5ER o R =T 2 DR A B oK -

2.3 BERE

SE S RE A A R E HARARET - B ATREUETERY » RHR BB AT REafL -
HREIEHERIMETRAE R TG LBV EESR » 15 e (A B E B - AR
DRI R FUH B I AR AL T R s A ZERE TRK - At ANATR TE e B Rt - S e JI S
RE RN - FBE RIS M2 & T2 A4 » Rothstein M i 22 & SEAE NS 1
AR FRRA T RS - T2 B 3 2 R M B 22 AN A - i DUE P22 2
RIS S AR 2 LS (Bartodziej A 1) o DUIZE S EEITTS - H (1) SR
BEEXEREGETEOZE (G2 ERIEREARERET) 2 FRUS 7 @ik

—280—



THAAEMR AR T BE X ZHF R

FEE R R AR T8 » DU (3) Mz e S TR B s
P (EERES NSRRI R P9 s S 4T H 1 1t7) (Kasilingam) M1 o s SR S 4
EHEREE - HEHHTRE TS SR RS BRI A - E
WE B 22 LEEE I SN R - AT LAIZE 5058 2 KOs B i rR MR 2% -
W 2 o T SRS 2 75 2R B B - 2 T DA 22 8 & YR B A 15
HIETY - WiZe s Pl RE MDA EHBA 252K - {0 Popescu %2 A ) HIILUEFE R4 B
Sy AR A B AR R A A i 3 T 28 BB A 5 3R 2 165 S b - EI BT R B SR 2 ST
B 2 FE FI A ZE 2 » TR T I SE R A A O - - (A i - B0 a4y
TiC B T SRS J MR+ T SRS S R S O HE T B SR R S A R
AT LA B S MR A T S E R R B3R AP LIRSS Phillips Y 2 ste e sRms e
FH & BB B B BB — HOe A F
1. aS R BRI © TR CESE TR & R R R B R S o A B A » LR
SRR ELRSENE » RO S ZERIRE AR - 1 F— iR IR -
2. RS TERIRRRIA G LR » AP RSB © SEIWGE S TER A M R R ORSE  BE R

N FIRUREE R PRI - R BEA - BT TR -
3. RS C IR & PR - HATB AR « iy FIERDGE R0 - ER LA 2 LL

it Fr A AR T - M ]l REAE IR . « BRRRT AT N R AOR IR TS - B
JRA S B ZE RS Rl L SRR TR

FEBREE EIIMGERE B ORISR - A =0 E5R - BEramnB LR - S CHE EE
L BEBREHR > AUl Dlra s EIRER DU < BRI SRUUERERT & 2 B
B (Phillips) B e ZRpk115 A P2 SHEF B — TR » DL— i SLidi B SR o i 5 2UpR B &
FER > HHEA MR RS E T - RISHFRZREREESR -

= HEMREEE

EWCEE B AR AOEEIT R - (BIhR—ERosE E PRI - DU B
N FE|FIRF R B AL AT ~ B L BER LSO E ORI F R - BRI R R b S -

i B TE S SERE G 0 BCR - H BV R DE Sl IS /R & 5 < Sl i - DU R
AT 5 B DUAE DR R B & R PR A S - AP E DU R A R - 5 B8 0H
HABZEEELESR ~ FEE RN o ANEIENE —5 I B RIS LA A2 0 Bo B AR - DUDTH
Bhfirs b B B R R A2 -

3.1 MFfRaY

LIRRSARITFE Z MEEse e BRAIA0R

—281—



szt FER F=tAB HEHM RBATAFAA

L pR BB ~ BHIRE ~ ZEMBCZ AR -

2. BESREE S LAy I o I RHARE - (HARIT eSS A R B A HEERRS - SRS EE R B A
BRI

3. SE I LERE R AEAN AT T AWIFEIRIER 20 LUK 40 INGZ HZHE B BRAlE (BF
BZENE) - R RHEAEICE AR R TR G 2 R - Sz R PR -

4. BH L SRR R G E R KRR EEYI R - IR DU GEE R AT AE
AWFTEG S G BRI E R -
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RIECRE] ~ BUBIRESFISE - M ETTHEMOEE < 51 - A -~ U2 ER
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MR) &Fr] - AT R e EIRME  fER W R B - T P T
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3. Reported by MDS Transmodal research group in Containerisation International Magazine
published by Informa UK Ltd, England in October 2008.
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4.22 ZIEREED

2% 5 2 8 {RFF Ty 20 WHZAE - 40 IREAAE »
Fid - RSP ERI R 22 A B e - AR Z B R

20 %

SRR B 40 WRv oAl & 22t A L

e i
% zE

EGERENNS A EE BES

ZIRAR (AR A R R B ] 2 ISR ERL D) - FHZEA ARG R ] 38 - &%

FESEHEZE IR A - DURZE 8 5 25 o Bt o T REHF S E A =

LB E Rt

*1 20REBEZEEZESRSEFER
H\Z SHA NIN XIA HAM ROT LEH
SHA - - - 600 | 282 | 50 | 244 | 50 | 244
NIN - - - 391 | 263 | 600 | 263 | 600 | 300
XIA - - - 50 | 225 | 50 |225| 50 | 225
HAM | 200 | 366 | 200 | 342 | 200 | 293 - - -
ROT | 200 | 317 | 200 | 342 | 200 | 293 - - -
LEH | 200 | 317 | 200 | 390 | 200 | 293 - - -
®2 JOREEZEERESRZETR
H\Z SHA NIN XIA HAM ROT LEH
SHA - - - 300 | 488 | 30 | 413 | 56 | 413
NIN - - - 300 | 450 | 300 | 450 | 300 | 525
XIA - - - 30 [300| 30 [300]| 30 | 263
HAM | 100 | 634 | 100 | 585 | 100 | 390 - - -
ROT | 100 | 537 | 100 | 585 | 100 | 390 - - -
LEH | 100 | 537 | 100 | 683 | 100 | 342 - - -
®3 0MAFREZEEZEEREFEH

HENZ SHA NIN XIA HAM ROT LEH
SHA - - - 35 | 366 | 20 | 317 | 20 | 317
NIN - - - 20 | 342 | 20 | 342 | 90 | 390
XIA - - - 20 | 293 | 20 | 293 | 20 | 293
HAM | 40 | 475 | 40 | 444 | 40 | 381

ROT | 40 | 411 | 40 | 444 | 40 | 381 - - -
LEH | 40 | 411 | 40 | 507 | 40 | 381 - - -
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FMHEEF H=ZtAE F=H REATALERA
R4 ORALFEZEEZEERESTE

H\Z SHA NIN XIA HAM ROT LEH
SHA - - - 50 | 634 | 50 | 537 | 10 | 537
NIN - - - 50 | 585 | 50 | 585 | 50 | 683
XIA - - _ 10 | 390 | 10 | 390 | 10 | 342
HAM | 16 | 815 | 16 | 761 | 16 | 507 - - -
ROT 16 | 697 | 16 | 761 | 16 | 507 - - -
LEH 16 | 697 | 16 | 888 | 16 | 444 - - -

£ 5 20 REMEZTIERE SR ZHEE XK
H\Z SHA NIN XIA HAM ROT LEH
SHA 0 ~ | 180 | 20 0 22| o3| o [32] 0| 34
NIN 0 46 0 | 10| 20| o |28 o [3] o | 32
XIA 0 42 0 40 0 _ |60 | 26| o [ 28] o | 30
HAM 0 34 0 32 0 30 | 0 - |60 [ 20] 0o | 22
ROT 0 32 0 30 0 28 | o | 4 | o — | 60 | 20
LEH | 200 | 30 0 28 0 26 | o | 42| 0o |4 ]| o —

K6 ARZBE2TERAESERTHEEERAS
H\Z SHA NIN XIA HAM ROT LEH
SHA 0 — | 130 | 30 0 32 0 |40 | o |42 ] o | 44
NIN 0 56 0 - 0 30| o [38| 0 |4 o | 4
XIA 0 52 0 50 0 _ |45 [ 3 | o [ 3] o | 40
HAM 0 44 0 42 0 40 45 [ 30| o | 32
ROT 0 42 0 40 0 38 | 0 | 54 ] 0 — | 45 | 30
LEH | 150 | 40 0 38 | 110 | 36 | 0o | 52| 0 |54 ] 0 -

K7 20RELFBEZZIEFEER FIEEXRA
H\Z SHA NIN XIA HAM ROT LEH
SHA 0 _ | 45 | 25 0 27 ] o | 35| o |37 ] o | 39
NIN 0 51 0 -1 3 [ 25| 0|3 o [3] 0|37
XIA 0 47 0 45 0 | 15[ 3] o [ 3] o | 35
HAM 0 39 0 37 0 35 | 0 | 15 [ 25| o | 27
ROT 0 37 0 35 0 33 ] 0o | 49| o _ | 15 | 25
LEH 50 | 35 0 33 4 31| 0o |57 0 |4 ] o -
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®8 40 R RIEZZHEFREER FHEEXMRA

vz SHA NIN XIA HAM ROT LEH
SHA 0 - 25 35 0 37 0 45 0 47 0 49
NIN 0 61 0 - 0 35 0 43 0 45 0 47
XIA 0 57 0 55 0 - 9 41 0 43 0 45
HAM 0 49 0 47 0 45 0 - 9 35 0 37
ROT 0 47 0 45 0 43 0 59 0 - 9 35
LEH 30 45 0 43 20 41 0 57 0 59 0 -

e BRI SR - BMIARESR - AHERE  Z2HE L A A S A R A

ZERE RS A R B PR A MR ZE B T SR B R _ gl e (B P AR 2 22 oK
FEA R R A L SRR - A 20 TGS R LLR 40 WG ofiflE & 228 =5 KA Hh 0 i
FIE s -

423 ENERRAES

AW 524 BAE S S L BRI BB 2B T - A w] R A E LR
e - A E R RE ThIl B AR T KR - S RE A T XK i A ol FIRE AL _ERR - 5%
e EEHEE T K < E A B IR - RS - PR LA A i
L EHETLGRR - DI & 2 A B iAnse £ s R -

F A HA B R B E EER - AW EATA rTREH IR EERME
ARG ST — R EGRE RN - & 9 £ 12 TR & ERERH S N SR
e ARG R IR DI A EhE R & 3 A4 R T SRR 2l ig ¥ a2
HHEGRRE R - R e ZER 0 R B R B 0BT - A R T o Ry S AR
LT HE IR B BB GRIE 2 R AR S 1 B A e o SO K 255 o A i3
LI o SHER(ERE ~ SEERA L RGRBRBAR TR > v 2HTERER A B K C)

% 9 28 12 m[ R » 20 IREZAR AL P L 2 MRS < BV ERBARE & 80 » Ky
7 20 IREZAR PR B B 93 [y 86% 5 40 WREAMEAY I FIvE S A 25 A v & B MR P25 R
HAE Ry 59 - #Jr 40 WREZHE VLR BAAE & 69 1Y 86% 5 20 WKy R [ I [ 8 1 25 SR v
L EHEVPERENER Ty 10 - #9915 20 WG ERIE VR B R 10 #Y 100% ;5 40 IR BRAEHYE
AR 25 S P o AV SR BN T 1579 40 IR BRAN P 2R AR R 15 (19 100%
FRAG SR B H - AFHMER— A - B IR LR 2 V- E3R R B2 F I P T A 25 I v
L BEHRHAG - FLE R iR BB RANRR - PN EHGR BN SRR S Ba £ ~ HE ke
{2 TRAG FeR BE B -
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Einst 3 EF

%=tk

=8 REAFAFEIA

RO 20 REAEZEEFIREIE KRR ZIZRAR

H\Z SHA NIN XIA HAM ROT LEH %EE
SHA - - - 0 | 328| 8 | 284 | 5 | 284 13

NIN - - - 0 | 306| 0 [306]| 0 | 350 0

XIA - - - 35 | 262 | 25 | 262 | 20 | 262 80

HAM | 0 | 426 | 0 | 398 | 0 [441 - - - 0

ROT | 0 |39 | 0 | 398 | 0 |441 - - - 0

LEH 0 [ 369 | 0 [455| 0 [441 - - - 0

pijagd 0 0 0 35 33 25 93

F£ 10 40 REZEZERETFYIREIE KRR ZIEFFR A

HE\Z SHA NIN XIA HAM ROT LEH ;J%E
SHA - - - 0 | 569 | 6 |481 | 4 | 481 10

NIN - - - 0 | 525| 0 | 525 612 0

XIA - - - 19 | 350 | 15 | 350 | 25 | 306 59
HAM | 0 | 739 | 0 | 682 | 0 [455 - - - 0

ROT | 0 |626| 0 |682| 0 |455 - - - 0

LEH 0 | 626 | 0 [ 796 | 0 [398 - - - 0

i 0 0 0 19 21 29 69

£ 11 20RAFEZEETFIOEEERIRFEZERRA

HE\Z SHA NIN XIA HAM ROT LEH %%i
SHA - - - 0 | 426 | 0 |369| 0 | 369

NIN - - - 0 | 398| 0 |398| 0 | 455 0

XIA - - - 5 | 441 | 1 | 441 | 4 | 441 10
HAM | 0 | 554 | 0 | 517 | 0 |444 - - - 0

ROT | O [479 | 0 | 517 | 0 |444 - - - 0

LEH 0 | 479 | 0 | 591 | 0 |444 - - - 0

HnE 0 0 0 5 1 4 10

—290—




TR E AR FARX R

R 12 40 RELFEZEEFIRAERERAZERMAA

iz | SHA NIN XIA HAM ROT LEH %%
SHA i i i 0 [739] 0 [626] 0 [626| O
NIN i i i 0 [682] 0 |[682] 0 |796| O
XIA i i i 4 | 455 | 3 [455| 8 |398 | 15
HAM | 0 [952 | o [887 | o [s01 i i i 0
ROT | 0 |813] o |887] 0 [501 i : :

LEH | 0 | 813 | 0 [1035] 0 |517 i i i 0
T 0 0 0 4 3 8 15

4.3 BRER

AT E SRR R &R AT FARE e MR PR BN R 2 8 KGR
IR A A B AR PR R R e

431 BERIEXRPHHRES N

A FEIRER S B B =R R AT Ry 807 B B RIS BebR AR
R EE S - AR - R BEE TR & 5 0 LTI E E ) - = A
FHAZITHNWEEGEE - 558 IS AR E S E5E - ARTE LR
HRAE EER R AG  IRIRVEARLZEEL(A, B, 1) - IR SRR - &
i PR BN DUGRAE L S22 - SE VA R IR nT R 18 B -

K13 BARIEXRIHHREBRZ—

ma | sheel | meske | spexs | SUREL | FIBRZ ) FIEES
A 90% 95% 100% 10% 45% 45%
B 90% 95% 100% 20% 40% 40%
C 90% 95% 100% 30% 35% 35%
D 90% 95% 100% 40% 30% 30%
E 90% 95% 100% 50% 25% 25%
F 90% 95% 100% 60% 20% 20%
G 90% 95% 100% 70% 15% 15%
H 90% 95% 100% 80% 10% 10%
| 90% 95% 100% 90% 5% 5%
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1 BURERME (EMeEATEh - DISSTROR) ik R BEEEER (90%)
EMEE NN NS5 A BMURIEE 1) - EAEERARY - BRI R BE < EER - Hak
BB EEER R - EREELER B T EREES - i R B SE i A E AT
9‘ HE T E AN AR B AR % 5 HK - LR s S5 R g B SR V-2 B
HEE (RIMEEEARE) B IBIE - nIE HEAR VR R B i (R & B R R L
PR - A R BB - LK R (52 R A B A Ty - B % e iy
DA B I A i i >R 58 v 1 R 157 0 o B o R 7 DGR B o Ja\ e th i o [ A, -

—o— EEURIRAE  —a— BEPRREEE

$2.650,000 400

$2.640.000 |—&A

$2/630.000 B 1 200

TR 5

$2°600.000 —NeE 200 FEAEE

$2.590.000 ‘\K,{‘

$2°530.000 o 4 100

$2/570.000 i

$27560.000 -1

$27550.000 0
st

1 BEFIERBRIHAHEFEREEFRAREZEE

AR 14 WAMES O, K L M, D) SRR R EMRER T - B
SR LUK B PR B A2 © (] 2 BURTERER AT EE Ry 40% » 30% e 30%1ETE T -
HEMEL AR (MEREAREY) - FEE RS 2R inm Bt (s ) #{LhiEsE D) s &
MEPERRR R (RIMEREAT) AIbE i - HIFIR BRI - e AkEE > =
fERES & thbE < R -

K14 BERIERIHHUEBFRZZ

mi | sk | sk | ospxs | SUEEL | FUEE? ) FIEES
J 50% 75% 100% 40% 30% 30%
K 60% 80% 100% 40% 30% 30%

L 70% 85% 100% 40% 30% 30%
M 80% 90% 100% 40% 30% 30%
D 90% 95% 100% 40% 30% 30%
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| —o— s sms kg —a— i F iR R
$2,700,000 1,200

$2,600,000 .\ /(4_1;_ 1,000
{ 800

$2,500,000
S | o o

$2.400,000
1 400
$2,300,000 /,oK/ — ] 0

. 0

$2,200,000

5%

2 BERIEXRHUASEREETFIORERECEE

4.3.2 BHEREARAHRE 2

fitt 2~ EIETTRE AL - TR EESE R T B R - ALAE R R AT DURR -
DURF S Anse i1 s B R - AR ST AR Y St Ye s & EHERBA A - DUR A ESE
LeplseEfaBeR(t - B A aEE Ry - B PR E (B ERE) DUk H
PME 28 (CEMbEEAT) - FHE 3 GRER By EfEE A Z 10%~100%) klE 4 GRE]
(EAS By EEARE R A 2 — EVUA%) Al AR AN EE = R B AR T © 55—
1 > B PR RS SRR B AR B RAE T IR b SR HL peA S B B A B i -

—— TR —a— ERTRERE

$2,630,000 600
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THE NAVIGATION SAFTY OF SHIPS IN PORTS
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ABSTRACT

Previous studies indicated that most marine accidents occur in ports and
their vicinity. The purpose of this paper is to discuss the safety of ship
navigation in ports. From the viewpoints of port operators, a QFD model

1. BN E RO EE BRI EIEER. (BhgihhL - 811 St rifie Wig s 142 57
SRR K R A T SR P 5 BB ¢ 07-3617141 #2 3164 ; E-mail : khsu@mail.nkmu.edu.tw) o
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(Quality Function Deployment) is constructed to determine the policy to
improve the safety of ship navigation in ports by transferring the requirements
of shipmasters navigating ships in ports into the characteristics of service
operations of port operators. To validate the model, 81 shipmasters berthing
their ships in Kaohsiung were sampled. The results indicate that vessel traffic,
operator ability in an emergency, and physical and mental conditions of
operators and operator ability for communication are listed as higher priorities
of characteristics to be improved. The results can provide information for port
operators to improve the navigation safety of ships in ports.

Key Words: Safety; Ship navigation; Port; QFD
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mn AL A B LS RS B - B R A A T SR R sl AR i A IR S E R BRI R 2K - QFD 1Y
FETHRNER @& 1) Frox - EEESEDT

AHRR AR
(B KRR £R)

P SEAC RN

2 ER 73 Eﬁgéﬁ*

g T B E

1 REERZATEE
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EastEEF F=t+AE F=H REATAFLA

(—) FILEEHRXK

QFD e B2 A B b L T R EBUIEE - JRRIEFTaE T REF VRS ) (voice of
customer) » DMF Ry QFD HYHAE » 55 LERAE BB H I R B E T KAVE M (customer’s
attributes, CAs)  fEH#5 [ > —BAE AR K] DUR R hE] o0 g i - 40 22 ik ok B
REJEMATR o EBG AR S — et - SOl T R R K (secondary)
JE R R SRR EE = (tertiary) 3K -

(2) FIHEES R TRRFEFRX

R AR SR A ZEEA L T B R 2E B BUIR%S TR2RF 14 (engineer characteristics, ECs) »
FHVBEARENFEESR - WREEE K - TRERE N LI RRE 2 5k - BlanaT et
HEENERE TR YIS EHN TR - AR — TRERA IR R K e
R =Rt - EEFTABERRZEET ST L -

(2) BREEFKEER TR1FE 2 RARIER (relationship matrix)

B PR RS DIRF S B g — i TRERF I (EC) ¥Hg—RHE TR RIEIE (CA) 1
LERERE o B RN A R R o Rt A BT - BRPRICREE PR T LAY E
(L-shaped diagram) » JRR[if ECs R EL CAs RV AAHTEERRS - AL AIHGE 2 20
HREOHERA 0

(m) 3% R AHRAXERE

MHBHHAERE (correlation matrix) 22 H I FEENTIHTHE TRERFME (ECs) filth L FIFUFHER
BAGR - ARRIERE AT T ] L AR -

() BREEFKNEBEIRF
SR E B H AT R EEE - HEMESGEEEEFIRFE - 2kfEE HETIEF -

(ON) BRI EZHURIBEIRF

SHEFE NS « HAME RAGE AT R B HEAT - e TRERFE (ECs) 2%k
HREIERE -

QFD Sy 1 B2 ME AT SEE A AT » H B HAY 2 LIBE AT R R ik
BRAGRETEE M - TR - QFD tBARREIZ FEFIN RS 2 - BIAnsReTeriRes U ~ o
e Rms R U 2R ) s EE R U - ize EoE IR
BB (L R e U &

QFD . E7 75 e FH 1AM » (Lt Fkh U7 140 QFD i ZehI A
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B S HEE M R Y SR R A TR E R &b
HAEBSRI R 22 5 H R S DAEREREAS [ 5 Wi HL QFD 7EEBHBARAER (relationship
matrix) Ff > HEREMERER ZENER - b2 SN F3E -~ R Rt &R
SMERIZZZZ - 1S QFD M A RE R P21 -

= MEGE

3.1 B

ASLEBEREI AR L Wi T4 2 > HBFFEEERANE] 2 Frrs - ASCE S LIEd
T TR AR £ - HERE O SEF AR (I S TR IR oK - 2R AR LA TIRF <
Fhmb S TR (CAs) 5 HLZK - A A B s e 1 SR Bl s 1 S AR MRS
R R IEE (IRBsim) AIIRESIESERETE (ECs) f5K 5 etk - MR A ERERE
pHiZ (quality function deployment » QFD) - jiéiis FerRE RN 8 15638  IRPS VR 1k
ook MR TE S TN VR SRR 1 8 fre B R B B Y - DAV R P I SE T E ST M
T L EBORZ MR -

*EE%E/‘]E}F% g L ST e P
BT ) T Rt
e
R | VIR PR (ECs)
Bl QFDJEEH F R S R B E
ﬁ%ﬁﬁgﬁgiﬁi | B
o - {4 REPE(ECs)

2 TR

3.2 EFImAIFT KB (CAs) BiL

AR T 2E R B HE LT T2 AR e - WERRFRR L AR
R BRI RN IR SR TE (CAs) » ARSGIGMZ K AVaTH - At 17 i £
TR K AR HIAS I S LR AR A ERAT T
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szt FER F=tAB HEHM RBATAFAA

1. VTC B iiIZheE « a2 5% VIC Bimfrie it S IRss s EERE - Am@ananE ~ 0
AGEBIREEEN, ~ LR B B AT B AR, -

2. VIC N EWIRE : $a52 0 VIC N BRVEEERET ~ IR RERE LA GERE T S L FEARE
e

3. B AR IR + FEAZ I AR A Bt - ARERS ~ AT AR B W AR e
EREREAN

4. 57k N BRIARES - R HIE A5 [7R A BRVESERE ) ~ IR RE T B i M AE T SRR HUREAT »

5. WUEERYASEIRTE + $552 17 B A fE 2GR B2 RERIREA -

6. MAHZEHRIARSS © TR A B AR SE ARG BEAY Haff A B BEE i T DO S BERR A -

(—) F&aeET

ARSCHR AR Fote S 2 R R Al b T - RIS (ifR) K RETEKIE ik
(CAs) » Wi ilEgat S E B R AE A &g - /B RAYERGEHE H N EF R X - —
KIS EHELE CAs 1Y HEE GEAI &R IRHIFEEER (semantic differential) 2
aat o W Ry TESF - EEEE TE ) B TR 5 S KR R S B A S R A
fefit CAs Ity Tl o 38 - RERNIEHRAF R R (Likert scale) 2K
R A - TIRE R L B TIEEAWE L o DLEEREN - IEHEGRrIRH
BERCY FTATE 5 ~ 1 3 > EHBGRAIRTERC S T AAGENRE 1 ~ 5 70 o Ll B RAVERGHE
TeOIERGET ~ FRARIEIEFE =R BA ek » EFRARS B - ASCZLL 20 RifsEfE =i
MRS R R TR S & - A G E S L RS R ELYID IIRE T 0 RAE IR 1A
B bR R RSEEEENES > h2ENENERARBIEER RS DUHERMAEZ
S - etk o FEMER 1 EFEEATEREER @ S S a 23 6 -

(Z) HEHR

FHAS— R T L L AT iRk TR - SR E DR R M 52 - 75
FH A AT (it < SRR IS HREAN - SR BB E Iy KL (CAs) - HK > K
SR LAvE I PR AT L P 5 K B A TE RN 72 - SO S AR 1 m M i T = Ky
L ERIERHE  ASFEFEIREAE 2008 4 5-7 Ay - ASCE @ ML - TS
18 BRI AT A RIS AEEDRE - AR ERSE LR - BERSHEER 100 fAS - AR ERE Y]
[T T PR » AR S R PRIGE S 5 R T LU T FE N B B B 55
TiEGHErT © TERGE S RAEIETR - mRARIRIIEI T 85 frrIfdE: » HIBRIEIE A e R slalE A
HEERIE - AR 81 4 - FEERRAT T ZHH AT HERMET0R 1 For
RHBr Z P RACE AR ~ KEEEIREGHEE (G 65.4%) @ F#Ll 51-60 sfHEZ
(46.8%) 3 Kiflior Ry REZERE (39.5%) » Hi~F32 I ZiAF &8 10 L1 E (50.6%) -
54 BT SRR R A 10 KPR EEEE (51.9%) » REtE szl

—308—



A Ha A B O AT R AT R

R T L EEA M E R RIREA]  ASCHIRE A RS —ERRUE -

* 1 BEANEFEFRGEE

Ll & E xR B H 4 b
=i 17 21.0
HH 15 18.5
i %ﬁ@uaiﬁ~%\w) 21 25.9
B 20 24.7
e 6 7.4
FEM 2 2.5
40 LU 11 13.6
I~ 41-50 3% 24 29.7
51-60 5% 38 46.8
60 LA E 8 9.9
=L 18 222
i} =i 12 14.8
I KE 32 39.5
fEEDAE 19 23.5
3IEDLT 17 21.0
3-5 4% 11 13.6

EEmRTEE

5-10 4F 12 14.8
10 LA E 41 50.6
12 % 18 222
SEIHE I 35K 16 19.7
KE 6-10 X 5 6.2
10 X PAE 42 51.9

(2) BBZUEREES

ASCESELARERVERIZR AT - SRE/N AR T B SRR - e T H %
TR o B — R TRIF SSRE AR » RS IRANER 2 Foms = 3% 2 ThEERFT R Bk S i TR I
LINFRAMEE 0.8 DLE - SAgim i b alE 2% L SORITFeS A ZE R
ELfifi—E RN B IS » HK > ARSCHLL Cronbach’s o {EES TSNS EERHI - oA
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RANF 2 LA — AR - 28R R Cronbach’s o {H2EF#RE 90% - PLATRERAS
LIS HARAEOR, - s —ER R RE -

R2 MBZUERERDHT

A PRl S i I B ] s RE RIFRE | MR a

- | VTC g&fBa9ThaE - - -
VHI | VIC Zi@aEmE - 0.881
VH2 | VTC $2{t. 2 Kfige s 1t AHR & - 0.941 83.71% 0.90
VH3 | VTC 2R 2 HE R A - 0.922

- | VIC ABRIBRTS - - -
VP1 | VTC SEFIAAEET (7K NI R ELAT B o 0.902
VP2 | VIC A\ E[EIEfin& T ER HZERETT - 0.952 %6590, 005
VP3 | VIC N\ ERIARISRERE » 4lis S A1 B FERF R - 0.935
VP4 | VTC A EEififs .2 FR)EB B - 0.934

- | BYERFERYAR - - -
PA1 | Sl ERTE AR - 0.852
PA2 | #REHYIE BRI - 0.944 82.52% 0.89
PA3 | HEEEE « HIVEIT BB BRI 0.926

- | BIZKABIBRTE - - -
PT1 | 5K AFHERIERAERTIEE - 0.915
PT2 | 5[/K NFYEEZERETT - 0.951
PT3 | 5[/K AN Effy RAEE BN - 0.946 85.29% 0.95
PT4 | 57K NHYRRTERERE - 0.921
PTS | IR AR IWilEER% » THRIMERSEE - 0.882

- | WERYASER - - -
WC1 | i EA5 & AR © 0.947
wC2 Jﬁﬁ:@té@&iﬁﬁ% ° _ _ 0.924 $5.047% 0.94
WC3 | fiisE b/ M A ~ H A AT ER A i e i e 0.914
WC4 | REE BELATRREENTE b s A S o - 0.904

- ARE SR AR TS - - -
BT1 | B0 &5E - BERSBEAYHAMAEEL - 0.952
BT2 | WBh1E5E - BERSBERIHMY RS /T - 0.958 $6.687% 005
BT3 | [ &5E « BERSUETHiMT Bl 2 SRl - 0.962
BT4 | &ML B0 A5 « BERSEEFTERIAI R & 1T - 0.847

2¥ : ¢ F7 Cronbach’s « -
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3.3 BR#5E i IRIFMER Y51 (ECs) RIEIL

ASOE e o A it A H o L AR SRR - DU I S B AR YE/ESEAE 7 (standard
operation procedure, SOP) &} » FIERIRIE LRI B LISEAMIRBTESERAE (ECs)
FH RO TEEE B B 5eRk - HATRE T VTC BEHEBUEAT - (Kt VTC RUPEZE 22N
IR T L A i R B - #OARSCEL VTC AHRBHEY L E B PEREZR A VL 2R —1E ECs #Y 22 Mt
T » HeR - AL B RS B T RE - fESR A AREJ R Bl e LR R NR L —
WAL DAESEN BRIGETT » 755 flil ECs K1 - P53 - BRAAEE IR UTI S - Oy
5 A B AT A B R B ~ B UTRE B A O s B IRB R E L R B R
FHER - SOASCOAE AR Y28 = ECs fif - —fikii s - bt =3% ECs AUfia - E 20
FSEERIIRBESE AR - ARt CEMTESE S - bR PO SEERIIRBESSL - A
SBC A RESIIAREE B2 - SORSC LIRS A A S T TRE S AE #ebsetk — {1l ECs fifim -

A2 b e DO 1] S S i B T B A L PR VRS RAR BRI 0% - A SGE — D 3R
20 fE R ELSG #AY ECs < By THEZE 20 flil ECs BYBE B » ASGEEET— M e v ESE
DA BB SR RF IERA (R SR NGRS 6 (LA = e S5 SRt H BRERF ME R A B AHERE - #EHH
Al SRR B B AR PR 55 25 ECs » 18 SE R RHRA B AR B RIANER 3 Fis o ASCHEE
6 RIEHFHE R - MER 17— EC - WAHF 1 4 EFHAELIAY ECs J 2 f# ECs » #uiz kit
A 17 il ECs FEA: - 55 17 [IRBSTESERFE (ECs) » Er Bt B AR (S A BE n AHI
T ANk 4 ForR) -

*3 BERNVEREH

H5 HRAE A HERE FEEH)
A fiE R FHE 16
B fiE R [=E5 5
C fiE R [=E5 8
D fiE R e 20
E kA 5K 13
F BEE s = 19

3.4 mEKAERE

(—) EBEImFE KRB (CAs) ZIEE

ELAERAIFE - KESLUER S CAs & T EHEE | 3841 - AUUE CAs iyfE B 1
TRBIPAASC R i o E MBI B HIRER R B L - 2R > o SCRREGR DU CAs
B T AR ) ks U o TOREREER ) ERR T EE TEEE I BEE
THEE CAs 2 THERE 5 38R0 (BIASCRE — R MR EHRER) - HEtEPBaT

—311—
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I” 4 MaffE LR AR RRFER TR R R

THs e nEs VICvmE ERAERE | WS | iefiiTeen
Sl EEIEN | S B | B E 52 M| | A A B
AL B Al 2 | E (iR B BB
5 EFI[ g;— j: BB Hf? & | 1 {E EQK ?C 5| R @E # | E
Jor | B oy s B | 07 | | | T | 2 B BB B | & | fF |
1§05 L
@ég N R " " B H | E| W6
FHEREEE H PR E AR
T AR 20 {HEIE vivivi|iv|v|v|v]|v]|v v v| v |v]|v
TE AR 12 {HEE vivivi|iv|v|v|v]|v]|v v v| v |v]|v
vIc %ég;[ééﬁiﬁ viviviv|v|v]|v|v]|v v v | v
EA %E%%éj\ HTT viviv|iv|iv|v|iv]|v]|v \% vi|ivi]iv|v
) IS K N B viv|vi|iv| v | v|v|v]| v v viv|iv|v
fir FEF KA viviv]iv]|yv v iv|v v v|ivi]v|v
% 57k N B i viv|v]|v|v viv|v v vi|iv]|v]v
% A FHE viv|iviv|v|v|v|v]| v v vi|iv]|v]v
EARRO viviv|iv|v|v|v]|v]v v vivi]iv]|v
AR vivi|iv|iv|iv|v]iv]|v]|v vivi iv|v]v]|v]|v
P AIMAT viv]|v]|v viviv|v|vi|v|v|v]|v]|v|v]|v
Rt T2 77 8 viv]|v]v vivi|ivi]iv|v|v|v]|v|v|v]|v]|yv
AT I AEAE) Viv]|v]|v vivi|ivi]iv v |v|v]|v|vVv|v]|vVv]|yV
5 [7K N BEH A B viv]|v]v viv|v|v V| iv]v]|v
FUKBEEES KA S | v | v | v |V viviv]v v v
57K N B i VIiv]v|v vi|iv|v v vVIiv|v]|v
MR AR 77 B viv|iv]v viv iv]v]|v|v v v iv|v
i E AR A) viv]|v]v viviv|v|v]v viv|iv|v
iy AT vivi|iviv|vi|v|v|v|v|v]|vV viv| iv|v
EE Haf st viv|ivi|ivi|iv|v|v|v|v]|v]yv vi|iv]|v]v
% HHE T vivivi|iv]|v|v|v|v| v |v]yv viv|iv|v]|v
& 5 7K A B viviviv|v|v|v|v|v|v|v]|v|v|v]|v|v|yv
HER vivi|iv|iv|iv|v]iv]|v]|yv vivi iv|iv|v]|v]|v
BB T RE viv|iviv|v|v|v|v]| v vivi|iv|iv]|v]v| v
B 12 VIivI| v |v]|Vv|Vv|Vv| Vv |V Vivi v iv]|v]|v| v
B I 20 1 VIivI|v|v|v|v|v|Vv| vV Vivi v v]|v]|v| v
Vo REMHRE -
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LEHR TSR ) - HRASCED R R RS - 2R HIEE T CAs IR T i
FE ) R WUABELL 6 s TR ) RN - BT TR 2 s T

2.GHR TAWERBEE ) ¢ TONWEIRRRE ) AR T IR ) B T ARRIERL ) WEAHSRAT
THAIREN - —f Ry 7 TR ELHEE - IR (EE & AR L R A RE BRI R )
R TITARE (i R AR VR (AT

(Z) FAfRXERE

B FRAEE (relationship matrix) 2R —HIRB(EERE (EC) B —HEAE T K
M (CA) BRI - BRORAER b 2 (R B A2 V53 - 5l T2 B SR L B Sk B
HeER B IAK - AR L - B e R UM E R T TRITESEIRS g > A REE
S LB LR - AWPFERFGEES Baltsk 3 Hhry Az B MDA BB - BRHET
SRR R TR AREUE -

B FARANT TS B RAERE AR (R BRI - Sl B 2 DUERR ~ 55~ rh Bl Sl ket
it - SEAER 0-1-3-9 5 0-1-5-9 Fop 8 - NEBAEEE 38 L fRBn i B AR e e
U)o ARSCRBRFIFIBGAER R (semantic differential) S SE kR FRAEIRE R (R - 18
FHRARERE ", 2 TR, > W R AR - Beo e s~ 143 -

(2) mMERREL

ARIFFEBE RSO Liang A ' B Wang ) 2 iS22 dVE R 2% - USRS
IR KB (CAs) BHARE & i IR TFZERHE (ECs) » FIFEIEZRIRE & IH ECs 2
HE R EE -

[ ETEAT m A CAs B ECs» 25 Ry (i=12,..m, j=12...n) FBIRAR:
(relationships matrix) H;Z CA and EC; fY£REL » Il Ry AT DU H#E bk AH 35 M 8 R
(Lyman, 1990) :

Ri? = RU / iRij’ | :1,2,...,m, J :1,2, ..... n (1)
j=1

HWA (1=12,..,m) FEFTRKBEAHEEE - QIRSEm0E | RS
B B LA

wﬁzﬁmmﬂﬁ i=12,.,m, j=12,..,n Q)

i=1

FHY W, B R W 2 5 AT S - S FTsRIBRIWSC (j=12,n) tE IS

B HIEWES =1 o 3K+ Q)RIGEEABEER W ES (A MR WO 5 R jii % » 8]
]
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B | IR RIS - ELHAREERIFTE CAs HRE B A sk BRI 2 (R R
= RIHARER AT « RAIGW TS (J=12.....0) HEF - BRI HE R (R SR Y
EEEIE -

M~ HREER
41 BEmHFKEBES

(—) ERESH

SR A B R R TR B B A AS RANFR 5 & T BB ) — R - RePEUR
23 EEH ZEHEERPIER 4.145  EREREUR - ASFriEGE 23 HEE R K@
(CAs) » B @I RS R B2 B T L I EEIRIFR 5 K - 5548 CAs ZHITL
HE PRI Ry : PT2 (5K ARYEZEREDT) ~ PT3 (5 7K ABRfRAEETS D) » VH3
(VTC 2 Bteyes 3GmENREZEN) » VP1 (VTC @A A5 [k NRIRFREIBAL ) B2 BT3 (17
BhESE ~ BERSERAHM R B BEERAT) 5 ANDAE SRR AR AR IHIZK G - AISEHIERR
M EEAIEGHIE CAs - KERIEEHHE "5 K ARUARES » ~ T VTC B fZheE ) B T VIC
AN BRIk 5 FF =i -

(2) mEES

SR BB T KRB M R R AAS RANER S & TWEE ) — PR - RePEUR
BB R AT IR UL B MIR B R - HER R I E Ry 3.518 » MAEREUR > %
TS = AT PR BEE B IS R b s » R - fE%5 3 CAs IRBSIiE
NXELVP3 (VIC A BRIIREREE) ~ VP4 (VIC A BE iR ZRAIIEETE D) ~ PT2 (517K A
HYEZEREST) ~ VH2 (VTC $2HER Mo fe s B RHBAEER) © Bl VP2 (VTC A BRI
HIARERESERES)) F - H CAs FUTRERIEGR 5 1Ll PA3 (PEEGE i T B /e
FRATEERR) ~ WCT (A5 FSERIIRDL) ~ WC4 (HER B A7 BT L ol FEr i 15
Dl) ~ WC3 (fiaE b/ IMREEE ~ H PSR e I RER A ) Bl BT4 (RN Bh&ssE - HERS
SHERAUEC S 1TED) 5 H CAs IRl R MR - 535 ANDAEZERE R RIS THIZEE
QI TVTC AN BRIIRES & 23l S8R R E AR - 1 " UERAGERDL ) R By
ARSI -

(2) NRERES

ASCERMFE . T MaERRE ) RERF IR REME (CAs) REE - " filE
REE | RFEIRFEE T EEA ) BT RERL ) R i SR A E B  BR S 2 T
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A fl AL O AT 2 A BT

5

HREE , —MRTEL - ARERREIIRTTE CAs 23505 - PA3 (G ~ HEMITEED
ERRATRERR) ~ WCT (U EAL F S E R T0) ~ WC4 (REET B A BEEEY TE _E S R AR i 1
Bt) ~ WC3 (fisf b/ Vit e A AR PRI RE R fi) B PTS (517K A5 IWVESERR - ALY
ERTEE) ML EET R BAsmzE - QT HERGEIRG ) Wi sl
i Ry N R T » (R B RS TR BRI AR B T ESE R M (ECs) R A ZH N RIITGE/Y
TRBA ZEdh % B L R A BRI ECs - R MERSAYMAAMLT T4 2 MR nT B 12T

xS BEEFKBY (CAs) 2o HHER

T WRIE | T M | o | WEE
P | i | P | g | TBE (%) CHEEIEE %)
VHI | 3938 | 22 | 3611 | 10 | 9.408 | 3982 | 18
Vgﬁclj;%gﬁﬁ VH2 | 4173 | 9 | 3784 | 4 | 9247 | 3914 | 21 | 54011
VH3 | 4.247 3698 | 8 | 9.778 | 4.138 | 14
VPl | 4222 | 4 | 3722 | 7 | 9617 | 4070 | 17
VIC jgi | VP2 | 4185 3759 | 5 | 9378 | 3.969 | 19 6 (3.907)
WIBRES | ve3 | 4161 | 13 | 3858 | 1 | 8912 | 3772 | 23
VP4 | 4185 | 6 | 3.846 | 2 | 9016 | 3.816 | 22
PAL | 4136 | 17 | 3611 | 10 | 9.880 | 4.181 | 12
ﬁﬁ?@%’@ﬁﬁ PA2 | 4161 | 9 | 3599 | 12 | 9990 | 4228 | 11 | 2(4.642)
PA3 | 4.148 | 14 | 2858 | 22 | 13.033 | 5516 | 1
PTL | 4161 | 9 | 3537 | 16 | 10247 | 4337 | 8
PT2 | 4321 | 1 | 3833 | 3 | 9362 | 3962 | 20
glﬂgé\f% PT3 | 4284 | 2 | 3747 | 6 | 9.652 | 4085 | 15 | 4(4215)
PT4 | 4185 | 6 | 3.698 | 8 | 9.636 | 4.078 | 16
PTS | 3.988 | 21 | 3265 | 19 | 10905 | 4615 | 5
WCI | 4.050 | 20 | 2.858 | 22 | 12.725 | 538 | 2
gzeE| WC2 | 4148 | 14 | 3500 | 17 | 10370 | 4389 | 6 | (5060
RO | we3 | 4148 | 14 | 3.080 | 20 | 12.112 | 5.126 | 4
WC4 | 4124 | 18 | 2932 | 21 | 12650 | 5354 | 3
BTI | 4074 | 19 | 3586 | 13 | 9.833 | 4162 | 13
gy BT2 | 4161 | 10 | 358 | 13 | 10042 | 4250 | 10 34270
AR5 BT3 | 4198 | 5 | 3562 | 15 | 10235 | 4332 9
BT4 | 3.926 | 23 | 3389 | 18 | 10251 | 4338 | 7
P ~ | 4145 | — | 3518 | — | 10273 | 4348 | — | —(4352)
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4.2 BRIgE IR RIBERTED R

N ERERE /AT HREMERR ST (M) WUFEKIBTE (CAs) » AN 2 38 LE 75 K8
M AEIREE (EBR) FEERES - BERR S CPRERE I TRR - AGE—2
T E R - IGE ] B R RE R BRI - R R AT SR L v 1258 IR TEZEFF 1% (ECs)
Tk o AEERRFERIRAIZR 6 AR - R s M - 2l T ANmERRE | iR
CAs HUTHARESE GIMRVEERAKER 5 LG H =) - 18 LERE Ry P {E Bl Sk,
(1, 02) = (4.348%, 0.875%) ; BEIEHERH (relationships matrix) P12 1REK » A (1)
P O REEHE A AR » 5B BRI (1, 0%) = (0.059, 0.0367) 5 HIBE = HIIARES E 3L Fr ik
(ECs) > AIEH AR (2) FrEH  SELREEN (1, o) =(5.882%, 2.096%) » I IitAE
T - BT E i3 o=/ ECs » Hoas RANBIBCE SR - 3% 6 #Y ECs fJEFFRGR
HUR - fUEZCHEET (10.308%) Bi{ESE A BRVESTERGE ] (9.615%) RyixTsiBSediCEm
ECs » HRXRFEABRISLRDL (7.791%) BN BRYIEEAREST (7.527%) 55 » HER
ECs HIREE RELGL 7.000%L0F 5 B2k R EEHRETRIEARE (W% 6 Zx&—5IAT
) 0 A TR BRI ) SR T L SRR RIS (7.767%) » Bk THELK
nE o (6.990%) » DL ERER IRt RMEES R - (ERHIERT AN T4 & L BUk 2
% o

H- 5
ASLZWTFEAERBUR - =S 5 B e SCEAIRTVYIE ECs Ky © o sGEE S ~ 1F

A BMBRSERERES] ~ (ERA BN S ORI ESE N BIIRSERES T > SHAfIEIERSR -
ASCREER R 3 h 2 BRI HRAERE AT - bR 70T SR A - il Benydeed
o

(—) fEZBEH

LIS SRR FR P S AN i e R AR AU 2B AT B - AE R AN e REEE 20 A
LAGEROCHEURH - T HGERYEGERDL ) BT SRR ERY CAs M1 » AL
HJRRATT
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ABSTRACT

How to improve signal efficiency in urban traffic networks is a critical
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issue for the success of Advanced Traffic Management Systems (ATMS). Based
on advanced traffic surveillance and management systems, link flow data and
path flow data are available to traffic management centers to design efficient
signal control strategies. This research aims at designing appropriate arterials
for signal coordination, and associate signal strategies for these arterials.
According to different data, link-based and path-based algorithms are
developed for arterial selection, and the signal optimization algorithm is based
on PASSER-based algorithms. Numerical experiments on different traffic
networks are conducted based on DynaTAIWAN to illustrate the algorithm
developed in this research.

Key Words: Link-based algorithms; Path-based algorithms;
Signal-coordination
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Martin-Lof © DIEh#E &I (dynamic programming) 8 A S % 185 5t i HE FE 0 A5
2o PO BUR S  ERRRAAT A - 8 A8 SIS T HY A B AN B SR R e AR i B A 3R &2 -
Michalopoulos il Stephanopolos ™ <zt ey A= s 58 UG 15/ MIETS » BRR IS LR e
H R R AR R HLRR I - SRR BRI E SR E s i AL etk - 2805 - EEAAE ©
ML T EHRRECH xﬂl%%k”‘HTF'EJJ R ata a IR R B AR B A HTIRE - A %

i By —ME 24K - BB A E IR 222 o SRR B8 IR EEREHIETE -
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(D)= iBEERFE IS

BB WHR P EANEER S - FE RS E R AR R HO R R
AN BB R ARG T R R E AN - T2 R R ] S AR R Ay S ) - BT Se DU B1B%AL -
EERIRF B » BRI RE 2= SR R S B FE A IR R Ll IMERE— 1B EREY
WIS AR Ry AR RIS R R ARG B o MR ZE U SR HIE T REME (progression
possibility) AUEE > A RTRE(E £ 2HE LifEs BBt DO TR TR NI IR -
Vo Rk RERT T REVE » WFFErh DARGE IR B i/ VA RS B E R R PR B - B AR 83
SR o SRRy NMEFREIIN - SR AR AR - MEESEA U SRa R R AEAR
W% CE SRR » R WA R AR AR R [ DA B - Bl R B A M AE 28 - %

s R R IS R - T ZE TGN R PR M B FIRF 2 RE TR - DURCRREE v RE(E Ry
RESERE - 4 B i MR A T

(Z) B HEERAS IS

Gartner Ei Stamatiadis " Sz - ¥ MAXBAND B Bk CHEITIE IE - 1 iR
i DUIE SR B TRl T I I - AR ARIEIS ik R R D AR =Cr P St TR T8 - A
TREIARE - REEE FREIES R EEE: - etk - RIS R K R e pt A ] - 31
kiR 1 Frs

Step 1 : EFRTEEHE Nic N (%) -

Step 2 & AL T ERHERIRE - FHURERBYSIK] » (cNi-

Step 3 : HRfE(LESHEERAY - PV ERBYS K, » (< Ni -

Step 4 : PR AR EA IR + FHERATE IETH -

Step 5 : M2 S FTEIY TS E TR - SKERAE Step 2 2 Step 4 HEIFTE STE

EEITHERER - 1FILEY -
Hrp R AR 2R - SEIAYHERE,
(1) SERA T ZHIERE
(2) BEmEEEE B A TEEGERE (network loops)

Chang B Sun ™3 #5 gk e S5 BB B0 A B BT e/ N A R » POt e
ERRIBARTED » H RS B SR - EERYEE 2] bang-bang like control
model S A2 S 1 e/ INPRERUE. » PRI S0 BRIV B L BB Y PR A - B
SN R 2 DA R B A P i BB BRI TR -

H:rf bang-bang like control FyZeIRfE By ¢

(1) FEAEBAHGERA PR B AR R » i/ MEESRAVER BERIES 5
(2) 7£ optimal switch over point (Michalopoulos Efl Stephanopolos) " {EiEiffa » s/ |\ &
B % B FH B R AR RE IR B KU S A e U S P e/ N AR RS TR AT o B
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Wey B4 ek b 3 SR BRI AU S MAE SR SR s R (L AU - SRR 3
B SRREE (branch and bound) SR ER » %5 BAE— S I AERFRIERFATZ /5 0]
JERS AR - Horh - BRI EZUE A FRHIRFS B v REAVRL & T T3 15 - A AEE
PR RBEEED -

VAR

A

Select Priority Tree Sub -Network Ni : NiCN =

A

Optimize Ni, and save K, : { CNi

Y

Optimize N by setting Ki: ¢ CNi

YES

NO

Last Priority tree
Sub-Network ?

< Report Optimal Solution >

1 REkBEE
ZRlAcyE @ Gartner Bl Stamatiadis M2 K AR gedas o
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2.2 SRS SR L EREE

BRAETE RS 1 BRI R FE R S - SR T SR (R i R R - AR I RER T 2
FHBRSREE R 3 R T b bR T -

(—) IR O BRESRF HIEREE

1. SOAP (signal operations analysis package)

SOAP 2 Hi 3 e HE R EERR I ST LR 1984 FERT5ER » 12U SERBIHHFR
NEgIE (FHWA) Bl - R ArA ke LB 56 4 A5 © SOAP-84 - B i 7 F% [
I ~ RELERREAE - AT DAE SE RFIREE LUK [ E A B B R S I #iEl - SOAP84
BRATEGHCRIRAT - A BEE S 2R SEIE  3HItG 196 FEAURE - JaiRes U 4
A HER BT Ry SOAP84 ik Z IFAHEFELIHE » [KIELAHSELL SOAP8A JEFTRLfEE - I A& LI &
TERS TR A B e/ Y B R AERE & - Ry SOAP8A N —IRFAHIEEERA -

(Z) BB hIEEe

1. MAXBAND (£ 10 ; 35 H g5 [17)

MAXBAND (MAXimal BANDwidth traffic signal setting optimization program) &
Little Fr 28 - 58 Al Bl AU R Y SREERR A T © MAXBAND LUR ALK F0R H
FERAEE - $RA Land B2 Powel #y73 SZFIRVASRIGRERE 258 L [EREW] « FAHIEFE - #ke
R R IR 72 -

FERIROIIZ2E2H Chang 2 A [® Z5 MAXBAND-86 [RFI%MEEHE (multiarterial)
FBR A TRE - Gartner 22 A 1 FIJZE fifr e S 998 & B BCHA ME B 81 (mixed  Integer  linear
programming) JiF2ECH0A 2 REAY LAY 3 B4 B MULTIBAND - Stamatiadis B Gartner ()
A AL i 25 R R R Y PETREL - 0 MULTIBAND-96 - Chaudhary %A 9 g/
REE SR » TG L (LA LR R -

2. PASSER I1-84 (/i ¥ ; gl U s sty )

PASSER I1-84 (progressive analysis and signal system evaluation routine, veision I1) &LL
T R R PSSR TR S RIS - AR AR B 2 R SN AGE R B IE MR RS (Texas A&M
University) Jgi 82 - SEFIREIRFHEH] FIVBRE R BT B IR -

BB LSS - PASSER 111 Ry 25 R B3R (diamond interchanges) FY59%EEiR{E
A= FTLAG TR H 8% SREE TR DLt MU AR EL SRR » $H (8 BE — Y 2 b i
TroIREEIRFHIRRE] - PASSER IV Byl RAUHRE AR 2 838 AT R RS HE - 6 P B &
IR 5 LSRR ] - PASSER V BIHERE I ZF 2 e ALAET - e g e
(exhaustive search) - [HEEf/]ME (interference minimization) KzFS[K] (genetic) JHEE%:

Fhgan P prge ik PASSER 11-84 ~ MAXBAND B TRANSYT-7F = { i A A B i
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ARSI SRR (R S DA S8 P R 1 e = e REE - st ) % PASSER
11-84 SEFFIEIE » DUFE R iR IS 3 T el U - (SR a e B E T A & B AT
HERI S o HR SRS SR ST R B AR A A A TS - TR R
TERRRE S b ESRENERIGE - 5658 P9 5 AIHERE & ) PASSER 11-84 i » 3 LUP4
LSS AE T b LAY » P B B ORI R A - TRE R AR S A TR
RIFAERITEIAE AL - FRIGER S et e sl i A

(Z) BRI IR EE

1. TRANSYT-7F (ZhE5 19 ; £Rmn @)

TRANSYT-7F L aEZtiF e 12 - J9fRIBEYEE] TRRL (Transport and Road Research
Laborary) TRANSYT-7 iR A ETiin 2k - HAREE - Bomirdla et RaFASRIThEE - BRI
A BTES T ~ 3 R P AR AR B

BRI SRR 2 PO 4EER Y FIBONACC Sk » FEIM 7 $2 =&
ZefHHlE T A8 S (conjugate directions search method in three dimensions) » 3 A~ H ik
A7 ERGEBRRRR] - HEESORIESIT - ¥ TRANSYT-7F thiikBEETTIEIE » #22K
HELRRIG BRAIETI SRS - SR T T7F-T88 » bkl P $RHIM BRI EIE (genetic
algorithm) » HUfC TRANSYT-7F Hrig € L=tk » BRIRIERE I 2 8 F H B 1 fw
TERRFEL - SRR S R T TR R - E B Rk ek His A Eim T - AT
J& T TRANSYT-GA - f5RERENAEEIS UGS - (R R R R - BT
BRI A REIESAE SR O -

2. Synchro (brEZe%: P9 5 faggz BO)

Synchro 75K fiF i ARk RS 77 2L S i/ NECF R T » IR 22 R K g =Arp -
AR IR RERE RN » DUEIHEENG 1~ 4 B h—R2R0E - B S ERE
HOZERHE » P LU NET {E 3% E B AR B R 22 o AN ILRIAT A [R5 R A i R
PR R BT » et AN RIS Z R R R URF 72 » P ORISR AR IR I R 22 -

S SR AR ) R i 2 1S 2 % 1 B A RS 11 P oK AN [ U7 S B A v (L B Y 72 (B HE 1 T 40 A
Lhig 5 P EERER S BRI T R WK LB PR A S AEAR R 1T T4 b - B
PEAE R AE S 1 DUREEE RS B A b R B o MR R i R

() /)N

TE R AR H » Synchro Bd TRANSYT-7F 3= 22 DIy S ik 18 =i/ N AE e e ] » R
B Rt R DA i/ M Ry s SR HE R - 1R A SR A S S i i 5 » I HL R R
HE P A B R R 26 H BEAHE - d i FH S K S [ Y B A R RE Y - (ERRE R EB %y
S

PASSER Il 1E3Kfigsr BBk EE [ e MUEAERS HRESBRn A LERE R E
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PASSER Il 2 MAXBAND RtHELHE:Z T+ XL PASSER 1 RESE A SRR it i H A
W2 IR EAESET TRTA « STAR2K » PASSER 148 5% I LU R SERF i R LR BT
Fo ko (HRRE SRR E S RAMERF U B AR -

AWTFE FE T E A A - 07 SO & i B AT SR E T AT - A e
R L - ZRECREAE UBH SRR - [KIIH58E15E PASSER 11 BEEEEHEHHE R - AR R T
JERS R SREERFRIRRAT - MHE DI o EE B PR A R RS A 2

= RasEFRIRE 2 T
AREPIAALIETIIES B ST B B S 4p -
3.1 HFELEHE

I35 B A AR B - BREEIF IR T AT R A VINE 2 HARE - A e A I HELUN
15 (AR R BT 2 - 2RI - B SR - m] S % B B F i
BIEYEEN - WP R P R AR SR R MR AT B0 T S e S e r s U THEE
I - FEER RS i R S RS R T -

AT eI - ZEZORE AR 2 - A IS A B B AR DU BB R - i
188 e g B I B 588 G (5 SRR » 8 F e B A s B R AR S 5~ SRRy
SRACIRFHIEORL o SRR IR SRR DU AR S B B SRk R 2 - S0l 2R 3.2 HijELEs 3.3 ffirf
I o SRS HEEE L PASEER I 15 20GETT - HREl] » ikl R BRERVEH R 56
EERAZAE 3.4 Hirp M -

s N 4 N
- L
i ! AR | |
B
BB
BT
| o g
N\ J = J
W
y #E
BRELEIR IR

B2 sRESEFHREIZEE
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3.2 IREg;EE L (link-based arterial selection)

2 R B (A A B B T EORL - AT I U B B B R AR R0 A - R
(SR SR H A i 22 B TS B AU R i - DR B T 5 - AREE AR S
S IEESHE AR TORRE S - BR B RAANE 3 Fr - Bk — MG =(V,AL) -
V BT RS - A R @RS - L RIEERRES -

Step1:

Step 2 :

Step 3 :

Step 4 :

T T Tttt N N
| B B i 2okt ! B B
A T R | > AR
AL 1| B RAOTTRUEE | (R g
: SR LA : > PR EERY Ehipe
i ! R LS B
N o y B Byl
e . VESSE ]
| |
i ot i v
| |
| SRS - WG
i i BRI i
e . N )
B3 MECEEEEEE
A B R R » BT M RBETERY b R O, Dy > el » HrhR

R E Ry Flow, >0 -

Eﬁﬁ&%ﬁ%ﬂ AR IR B B R R HEY - BRI R
EFlowi =TotFlow - 3B Bt FR i & e BARET THES ] -

g AGEIELG] - 30EFIME Ratio RyblodigiusER ke - 0<Ratio<1 - Ratiofy
R/ FE FEE R B RV BRI — BB W] RERE S B AT A AR B I & K/ MVHR
Ratio S G IFBERHES HY - BB B h DURE A BB T 4347 -

UK/ NBGEIU LI O R B » SIS BT 584 » %0, =Dy »
HI5E S o e p 0 B L Arterialg ={«,f--} » K=1~L » Htfra -~ pelL -
AddFlow = AddFlow + Flow, » i € L < i AddFlow fIi#E s 2 A5 A TotFlow
x Ratio » #52 » ARG ZBTINARIBS B » #E1TE] Step 55 5 » AT Step 4
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Step 5 :

Step 6 :

Step 7 :

R AT TIPS - EA R SRR S BB S: - AEA BRI -
ZRBIEA -

WSE 1 2952351718 % R B = 16,062 B -
BB 2: 85254455 BRI = 9,634 B H -
FHE3: 15254455 BRAS R R = 9,113 HifH

TS B A A = R - HrhiERIE 2 BaERE 3 fERRTR 2 > 44 5 5P E S -
WG R m RIS 2 TS EEEE 3 A8 - e 1 BdiE 2 41
J A RS TS

JIERAE] o KRN B & S T A RERY B T 5 Case, + [A]_EAYBIT- A AE
B =M 52 - Casel : §83EH 1 ; Case2 : #8358 2 ; Case3 - §EH 1+HpE 2 o

B2 T 5 TIREERF B IE - I PR R SGEET TETAL S R (o Rl B
HUEREEEE - Wil 2 S PTE R TSI TEY - S e R EE I AT -

3.3 IR{EEE L (route-based arterial selection)

I FH A o A R OB R B S I ARt —Z0Rh iRy AVI (automatic
vehicle identification) {HHIFYERL - BREGENEFATURRAN NE 4 FoR o FIF#ERE R
SEREETS I T R S A B R BB DR AR Se B A THE R AR - R BEMEREERERE - L
WA G =(V,AN) » V RESHERIER IS - A RESHEDEES - N Ri% g

&

Step 0 :
Step1:

Step 2 :

Step 3 :

Step 4 :
Step 5 :

Step 6 :

BE T S0 R PRERRER A - RIS &R fyr, > rpcR > p=1~N
FIFI#EZ T K& (origin-destination, OD) #EfTH#>#f - HFEEWE R N;
A A

> 2Ny =N - PRS2 1 A B SE AR RIS S K 5 - fi A8 o F s ks )

i=1j=1

K a

Z:‘lnu = NIJ °
L 356505 43 ML I B8 A8 00 SER AT O LA R BR AR B AR B HESIR  n
B=1~K - HAg ey nf 2nf™ 2nf2.. -
i ARV GBI - BE PTG Ratio Rypkssd gl im ny ks - FrE s ferh - fafiEk
/INERY K X Ratio fRES T Ryd SHEYERE
KRB R DE S E BERE - R el FT RERYSHEH /72 Case, » pcL »
IRIERS TSI THREEIRF RIS IE - A S AERUSGEE TR AL - sl (4 FI SR
FRIE SR -
BBLR A TS S TAVAY » MBS BRI LR 3 -
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|’ \| 4 N\
: HA : B B

A | - 1 - OD &S

R T R Nkl
! I ! - SHE
N J v 5

B SR fiff 8

(T N A T TR
i @ E 1 P L

A | |

%ﬁ : A : L
' SR ' _
| e i B -
- 0L )

B4 H@mEiEEEE AREE

3.4 SRR iEHIRT

AHFZE 2L Webster SEF TR HA - DL PASSER 11-84 e FHY Brook’s |- HE#k5
Bk (Brook’s interference theory) K ERFZ: (offset) DIHAKEE IR KRR » DU HEAE
firiRs e e/ N Ry EARZ - RSB B E T R R » R RS SRR A S P

((TTTTTTTTTTTTTT \ e N
! HEEE | | A
WA 1 [ RO | g
A || BRCunieR | e
' ; ]
---------------- ’ __ Al s
/ \ SEE ekt
FRIEE 7 L [ Webster B+
AR5
g ( )
= .
itH S : )
BB S || | Wi rn
semas: || L] wwngmm | 1 AR
mucEaep ([ g ||
B || mEEEGI | |
- J l\ ________________ /:

B S5 HEEHRAEIEE
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Step 1 : SHEFAGEIHEBEAVENE - i AR LSBT B E R -

Step 2 : FEFTEMIESR - SEAINC L EEEE T - SENETRIRA Webster 1 THFHIETHR
DU AEAR G

Step 3 : FIFIA X 145 J5 AN A AR A IRA b - ELAE SR O 25 % L PRI T IR 22 BT
TLLEBIRFREE - R A AR RN E RN - PRERS IR E - HASK
e

f — (Ba + Bb)
2CYCLE

Eff : SFRGE L AR (%) ;
Ba~ By : 43I RERHEAIEDERT (1) 5
CYCLE : RLBIER (B) -

Step 4 1 Wi ASHERIHRTERFEIZORN - /LA SORMRINT  B5 - St e
ERHEIE -

M~ EERERHERIARE AR

FIFAGREFRIRECRE DynaTAIWAN SEF TR R0 - HIRARE DU R ey P32 ik T
IRFFEIVE R R PR B ASE » (iR E TR ARG ~ By - B i A P AR E T T oS
R - BRI R CAE T TEE AT © 58 4.1 BIPRR RSB ACHE - ]
SRS F s Ry S AR T IR A B AR - Sl B PASSER 1 EAESSRAELE © 58 4.2 Fif
PR 50 FiIRLAR FER A BRI - 25 4.3 FISH B RAET T AT hea T

4.1 FEEHEARR

T HIET T e r s S AR 2 A5 - SEFH DynaTAIWAN ZE07 — FE e s T
AAVEAHES » EBSE R8RSR G T R AR AIRF ] - SRE LA 2% -
BEAh - W FeRT R R s s L A SR A PASSER 1 A2 E TR -

BB D 28 fEREfRR - 15 MHETRS » 12 {80 WAL © BE Ry e B R A 1000 22
R SEEEHRR 60 22 B//NEF - BERIGEER 0.5veh/sec - FiilEfe>RKEi# AL 25 738 - ¥l L4
X PR ER SRS - 25 5 (EREE - RNy 120 # - FRFHEE R
55 FhfRrERF 8L 5 PO ek Bl Akl - JIRARPEANE 6 - Bk TR » (FRiahE S
A EFTEEET -

FEAHIEA 1 22 H A R B S A RIS B 1 - BRG0PIt TRE R DU P S SR - I
I = s A BB R = R E L A ~ B & C - fERHIEALLIRAY AL HE - =R ik
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RER AR IRRE - BURAFIFEFRAGIRGE - 155 C I ERIGH A B & -

w
oot

e O - EE

..........

6 EAXRHAEER

RN 1 R - SRS 1,948 WS IN=E 2,577 § - S PIIRT TR 4.93 738
WENZE 7.06 o3 - BRSPS SERFEI R 1.65 or B INEE 3.87 JpdE - B ER PR RT TRERH
BAN-EES SR R W 0 - BURTERR B L - B8 BB N - S e A iRk TR
B A= ERE ] -

k1 ERFEEWHHECRABRUR

— SR (T P15 S SPA ST B
(min/veh) (min/veh) (m/veh)
MEFEE A 4.93 1.65 3,570.33
mEEEB 7.06 3.87 3,572.76
mElEEC 9.51 6.44 3,572.63

TGRS Ry 120 BORUTEEE T - FIIF DynaTAIWAN Fr{S 2y it BB RHE THrE
SRRGEEET L - R 2 FTBURIVE R RIS C NAYHHEIIEIRE - BN 125 % -

®2 (518 CRETEHEIEFH

P =
AP 8 (7)) W () S L i)
1 125 0 64 51
2 125 124 77 38
3 125 1 80 35
4 125 123 78 37
5 125 0 64 51
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TRy LR AT 72 BE PASSER 11 BURGIRZS - fE =M RSEEL NFIH PASSER I
B I TR R AR EERG SR A A DynaTAIWAN R 5E LLs e SR S H AR 1 30UR -

ARWFFERI TR TR SGE A L - 2RV E R RIWBIR B - A a0 LE R Il
QIFRRHEER A EASEE - AHE o & > AIFRORRAFIUES - KB E I HER
are

R FT PRI TR A — SR IR TR

YCETEI A = IRATRS — i
R TP T

x100%

RS R EA T3 3 FR - EVTIRNGHE A B  ERFSREEI PR TR B 4.93
538t » FIFA PASSER 11 F T G sttty TR IR T by 4.89 538 - AT Seryssagtifss
SRAEBAI TEI IR TIA 4.9 2980 - SR LEREy 19 - (EFIRIG B I - EHRFSEEEIT:
YIS TR Ry 7.06 434 FIFE PASSER 11 2t g h e P4 e (BT B 6.06 534
AT B s SO S T A T By 5.76 5390 » s EbsoRy 149 - FEVELTS
B C I » (RSB EEI TR TR K 0.51 434 » FIFE PASSER 11 35t i b bt -
YIRITIE R 7.31 5348 ARRFSCE RO B B BB TR R R B 7.33 434 > e
sELEsRR, 23 -

FEAE ST 32 PASSER 11 SR, - BRAE BT MBI 1
IS » S BE PASSER Il st BB I - fER T SRR T - HH
e L T LABERE]  FORSES B EMBHRIITGEE R - HIBR VL RIEEE A - C REMEITHE
HIRR - SERIRIB BB T RET - ARTFSORT R SR SO BITRCR » /I PASSER Il
SRS R -

*3 EHAREEFORTHERIEE S

. PASSER Il ArgEL g
PR T R = — =
(min/veh) RN | ESR | JSoif | EBW0 | s | S
mEEE A 4.93 4.89 1% 4.93 4.9 1%
mEEEB 7.06 6.06 14% 7.06 5.76 18%
mEEEC 9.51 7.31 23% 9.51 7.33 23%

4.2 50 EiEAEEHRIR RIS
{52 FHER #5E 50 HiTRRESHY - SHEHE R RAET TIhREMIEA - 1658 4.2.1 B/ riEhroE i

F9 50 EiBLER BERE AR BEARMTEOR) 5 26 4.2.2 BTET TREREAY EBRELET - 155
PR S BB B — BRI 5 56 4.2.4 B B B 1 SR E U
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s B 4.2.5 FiF SIS R EE T TR o EEERIR - RE BRI Y
RS B SRR BELAS R, - T i B -

4.2.1 B EE R EA

50 FiTARESHE Ry — R HEESTY - PLESHE R TOUREMIGAFTEGT - RLESHEFR 172 FRETRR
50 flEEfHE Kz 10 flél o B AR AL - BRTTEERR SN - i EEA m B LU BN ITE - JRas
HERSEE - FERVEENDR 4 R o ERFSREEIWIAAE IR R IR - BRI Pk
Fo 120§

422 BB ESRRE

TEBGREBRIIANT - /R BRI 50 BN - BB RN SHERE - DRI
S TR - B R O KA TSR BT - I
R E BRI -

&4 50 EBLEEMEEMERTEE

B IHH EEAEN
B 1 1,000 AR
RE THEERE : 500 AR
Mg : 500 A

EHUERE ¢ 100 23BN
R THERERE © 50 /BN
M58 : 40 2N BN
AN

b IfiE

IfE

THEEE (AR ER1E SR S)

BB
EER B

EHUEES 3 E
HIE B TEER : 2 fE
ME : 2 48

BRI 0.5veh/sec

34 {EE e 5 s
SEEARERT:120 sec
FEFESL « 2

F P& - 55sec
IR ¢ Ssec

fm

ERrN==1
HRRGEE G
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7 50 EfiZhEEHEE

FERLRRIEEE |- » 50 ATERERAEBCE Ry REAURE - I E S B iR o i A
SHiC - BIEAEBREGEREIEED [ - HERAE R P AURTIEM b - TR B y 10 1IH*
B - iR 50 S0 o [E] 8 Ty B R BURE Ny i BV RE R E ] - MR R
A Ry AU RE AL -
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H
8000

6000

4000

2000

5 10 15 20 25 30 35 40 45 50
I (min)

8 EWHKEEREREEREREE

FeBRa N BEEAE A R ST - BRI L - FH DynaTAIWAN fERGESTEES
BGPTSR - AP - BN R RN - BRI RR TR DU T
SR - A A R R CR - W R R S A ~ B  C =R A -

£ 50 iR H RRAY ARG M HETTRIBRAI 2 R - % 5 B - FEH B
REN - BB SRR - B SR S AR TR DR P SR A e B B
SRk H g — A V- ST AR A TR T B P SR ] - AR AR B B - W& 0 R i
TH5E A~ B e C =HlELE » (ERLL T HEAYEEEECE -

x5 BWREET S0 HiRAEWHESLRTBEUR
— SPEIIRITIR | IR | SPIIRITIERE
(min/veh) (min/veh) (m/veh)
e TP P P
T A 32,627 13.16 10.3 2,769.04
MEEEB 40,783 26.02 20.39 2,826.13
TMElEEC 48,922 34.22 24.55 2,827.89

4.2.3 BB EHBERH —EE8 LR

£ 50 HiiELES A rh AP R o B E TR -

HEH - FREAN N E 9 AR
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B REAFAELA

FEEF BE=thE F=
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i

D R

|||||

b EESSTE] S

EfEL RS

B9 50

Bt 5% 6

» AT TINE

Eun
34

5+

A
i
N

DL R
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&6 50 ENZLESMBICEARE RSB HERRLET

EEHV Y TEoRAIRE iR BRI EE (R
HRE— 50-N-A-1
EE T 50-N-A-2
[ A
ENE= 50-N-A-3
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