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FEEHAR R F % & B € (technical committee ) fv & % /]~ 42 (task
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2 75 °
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10 am. and
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i 6 i § Sessions
5 5 ] H
Noon é
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& TEO T
2p.m. "
i Sessions | S T Sessions | S
3 £
3pm. :" £ L
Press v Sessions
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Welcome £ o Sessions
Session and
6 p.m. Networking
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HHENEARRE T3 B HIRGEFEOAMEE 44%
FEEE S PEAYEES  c ANEH AR AL ERELHANERLEY

BAEHASRZIHITEEMNAMET BT NRSRIE -

General

Administration and Management
Aviation

Construction

Data and Information Technology
Design

Education

Energy and Environment
Finance and Economics
Freight

Highway

Intermodal

Legal Issues

Maintenance

Marine

Materials

Motor Carrier

Operations

Pavement

Pedestrians and Bicyclists
Pipelines

Planning

Public Transportation
Railroads

Research

Safety and Human Factors
Security

Societal



® Soils and Geology
® Structures
® Vehicles

2.1 RERATERRA SR

LSRR A & 0 L RAPE XM EREE S AR R A SRR
FEENAGZBRAABTHR  AHRBLLE 1> GRABE
BABR BRMAEB2EBBRITEENAAKBRANAABG LR 2K
BN MABBITEEMNAGLZE R KB BITIHERER SN -6

BAEMERAAGRARESK IR RITHR

Session 339

Monday, January 12, 2004, 3:45 PM - 5:30 PM, Hilton

Advanced Traveler Information System Research Studies and Implemented Projects
C Y David Yang, Volpe National Transportation Systems Center, presiding

Sponsored by:
AND20 - User Information Systems

Modeling ATIS Impacts (P04-1067)
Vassili Alexiadis, Cambridge Systematics Inc

Costs and Benefits of ATIS (P04-1068)
David Levinson, University of Minnesota

Development of ATIS in Taiwan (P04-1069)
Ray-Her Tsaur, Institute of Transportation, Taiwan

Benchmarking ATIS in Europe (P04-1070)
John Miles, Anketbold International Ltd., United Kingdom

Deployment Status of 511 Projects in the United States (P04-1071)
James L. Wright, Minnesota Department of Transportation

B 1. TRB L#RATHE B MA LG REL
(RN ABRITEETNALHRNENASI FX£AHE EHERA

511 2 EFATHEA N 2000 47 A 1 B8 £ B # @ M%E B € (Federal

Communications Commission » FCC) # 511 | % AR — 4 REF3



AT EHEEES SRR LALLM E  EERMAREA 168,
% 1968 ;o £# 483k A http://www.thwa.dot.gov/trafficinfo/511.htm °
FCC Fa 34> 2005 431" 511 2 $U4TE T @ & @473 B 2 A7 511
3+ 8 A7 (2004/1/23) $UTHRILE » #3148 20 AN RMERA 511
R ERARH o B Z SR EARATH B A 4 (ATIS/TTIL) B ITS %
&3 E ATLANTIC 2 F3t % > %38 % "e-EUROPE 2002 | 5~ 4
HEATIS/TTI 2 eS8 X4 B 3 - £8 2 frif k4 Bl vk b R AT
B A S 2 A B 2 35 ST R AT R - Bl R BARATH BN A SRR
MR LA BB 2008 2 e bR i — R@MFr e iE  HERRAE
MR B BRI RE EEEEAXEH B MARES T

TEMFSE - MEABRBRARMNZ CREREHN -

511 DEPLOYMENT

_____

rLs

Active
Wl Assist §

ER.

January 23, 2004

B2 2B 511, BATHUATE B B
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Creating consensus & validating knowledge

of ATIS/TTI
™ '
Good Practice Key actor
Country Reports - case studies interviews

& Service Profiles
Conferancs J J‘ Focus Group L l ATLANTIC
presarntations f e ] meetings I . I " aPorumi debates

takeholde Commun
|

Validation . Policy

B 3. B8 ATIS/TTI = 3§y R,

Practitioner
Guidance

22 RBHE MBS RE

ERBENGSREF @ FEAER A% (ITS) RERERKEHE
(TDM) zEA R AF S 4T A RGBT BREM AL F 8 &
PERMGAEBENZAE AR (RIE) BRHE - ABDZT
B B 2 AT B B R AR AT B I R AER & %’éﬁzﬁ%**ﬂ %35 B
AT T A BERZATREMTEBEMMARE - B & Erfpr
EEERG (kB 4 FroR) 0 A A G 98RBT KM P aF g &
THEENFAHARBEEPC - KA AHFESE TefbRE, EHAT
WENEHREERALUL CNE T TRSETEE X LHE
Bt NE2 AL HATEEFE - 518 GPRS % Mobile Data 7 &
e gl P o B bl A E % B KB G ME RYERZ AR BIRM

B0 3 3 B0 E 2B A B AR IR B 25 BT B B ik

8



RZHRRARRTRB @R AL TARER UATABHMMARZIEE-

‘ 1 g it uonnn A}
11} : afa
% 3
£ 1] loopDe- Auto. Veh, Probe Buses =
2 Rk tectors & Identifica- il equipped |
g < . vehicles .
ather such tion tech. with GPS e
it stat. device (EZ Pass) g
£ 7 \ L g U o l A %
; Data on Dataon A sample of z f " Bus avel g
g | speed. tlow, teavel tme of 1 auto travel £z tine data - H
-; oceupancy at vehicles times on any z = qly. related 2
o =g
S| 4 NI €1 3
4 . L]
. =
£ | sTamisTICAL STATISTICAL STATISTICAL Moxdel L§
§ Lo Lo o correla- ting
x NEUR. NET. NEUR. NET. NEUR. NET. ) .
é bus trav. tm.

MODELS

MODELS MODELS

GOOD ESTINMATE of the AVERAGE TRAVEL TIMES ona SECTION

B 4. A& TR R E R L 4 RIR (Chakroborty $#2 Kikuchi » 2004 )

Chakroborty # Kikuchi( 2004, TRB2004-001879)#] F§ £ B New Castle
County > Delaware > & #0451 (1) AR EBEZ AL EE
ATBRRRRIE (2) A RATERFMARG AR  EESIMERER
NEHEENBRARE N ERARGHM AKX RRRBE - N &
BHOESHARREAERIBE - TR E AR IENE L5
R TR SRR IUNERATR 2 B A — R
B RRBEREOLEARAFAENEL LERBTRATGE £

BRERAE GG ZNEHM ERNE B EES AN L ERBEITE



Bz 2 AR N EBRGATREENERBEAZARALTE - TAR
Bkl NBEMIEE  ERREBEERSUFSREFHMZERE
KBS AHIBEAETEEME N EEZ FRATEFRZHBAXTE

B -

A

Represents the estimated value of LEGEND

ATT from A to B for automobiles ® BTT

departing A at time S ]
@ = ATI
= Represents the actual BTT from A to + Estimated
Z B for the bus which left A at lime S T
- — Predicted travel
- » " »
= L] »
= »
= 4
z 7 —— — e
; ! R e s
£ !
2] | Represents the actual ATT from A | Estimation error I
5 | ; to B for automobiles which left A at
= i time S

i >
5

r Departure time trom Point A

B 5. M ARITERBMANEEZRATRBEETER

PR RBEBEESEAE  TRRRABRS

Length of section S . .
—— - ——+ O UHBTT =TST)  for less frequently congested roads
_JFreespeed of section

Length of section

ATT,

r

+OASBTT =TST ). Tor more frequentdy congested roads

Free speed of section

B ATT, TR 2N F E£4TE 0/ ~ BTT &2 2478855 ~ TST %
NBNIERE PTG B Z 4B o
Bertini #1 Tantiyanugulchai (2004, TRB2004-002230) #] /A (B Tri-

County Metropolitan Transit District ( TriMet ) » Portland NBEE RS
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(Bus Dispatch System ) #47#i8 &3 /& A A £8) & B RN BHRAT
ik % -
Xie ~ Cheu # Lee (2004, TRB2004-003174) 32 2 % &M% 47H & M A
i ¥ — I8 E BB RRATE T I 6 AR BT AT AT B RIIRR
FR o AN 2R ko TEREER] R A RAEE A
MAAKET  ATRRRFRGUREH HABAM T REET - TER
ZREABLXEWMERBRGF "B FHEEH > @A R ABEK
A 3o 2 @ % £ 47 € 4 (automatic vehicle location, AVL) » 4w GPS ~ 47
B B RMBAT IR RE - RB R Z BT R F 28 LT a5
Oz h]  BERR EHAANSHNERE  EREK TAF
MNBEEFERERE AR HABEH BT EREZIHS - B
B3 A R E R A B B bRk S48 X, (sensor data fusion, SDF ) ~ £ X,
#kA-4% &, (model data fusion, MDF )~ ;2.4 X, & #+ @44 &, (hybrid data
fusion, HDF) R4 &80 B HEMEEH > £ HDF ¢ &35 RAA
BB e FEE AR TS e B as e €45 multi-layer
perceptron (MLP) #a#¥ 4 4% 2 multiple linear regression (MLR) °

BRELABRBTHAETHEESZELS T A multilevel, multifaceted

process dealing with the automatic detection, association, correction,
estimation, and combination of data and information from single and

multiple data sources | ° £ X Bk B A8 &35 Rothman #1 Linn 2 & ek 4

11



Fikz k- YHEEMEA > FlEE4ai Hall ~ Daily #2 Klein 2 #%%
HRRBARF (B o emARS2RARE)  FANZARE
A& Sumner 5 %, 7 & M #u 4 Pathfinder $24% 4 TravTek 3t & 3& F AL 432
Wz AR aA A > Rouphail fE A a4 &7 Advance 3t F -
Rouphail 2 #8748 X AN £ 298 K2 £ A & ph
SARAT S P FER] - Ivan % 75 R4k P $AAY L B8 AT IR A R 1 R dm A )
% % kbak4d o Advance 3+ £ ¥ Berka 84k A virtual sampling 7 & 347
FHEREE X EMERASZEMNBRES R AETHRRD AR HE
B R RRE LIPS ARRALABR R WA S 2
ERKE - Westerman Z 4548 £ S Bl & X AR B TR aksd 7 A AR
E4mR MALREHEAANSERAE RALAHAMZELE
o REBRLREB A2 PHELRARETE RS -

Thomas %A % 4k & % THAEM RAZHEFMH AR Z AR AE

BEEERAARFHEDREE  EHARBSETHAEA RN
% - # 1% Bayesian score rule 4T FHRAR AL ELER OB FH
Z ¥ S BE >~ RAEEER - 224K eER) - Klein % 5] A Dempster-Shafer
I3 Bk a4 > Dempster-Shafer 3234 & — fE 43t Tob o #atkis > A
AR AR EE Y X BERZFM RERRBAETRRER L
A EEEH T > 24 Dempster ERBATAAREHRARZFH S BAR
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%>t Dempster-Shafer 3235 1% & —F 83 - Hellinga $2 Fu &M
Stratified $k 4% B sy - A1 F 3R 2543 B 1A 8] 35 B R B 8% O 3R 364 ) 7
AR A RA LA ERATEN 215 £

Xie ~ Cheu # Lee ZFA R AN Avig K R B8 A En £ B gl
MHBEH XX RBERBRRE > BBERT SRR BERATHRF
W FlEEA 4 R 2 £ 08 4 1000 #a3t 2 A0 R 2 GPS 2 %
BR324 B 13k & F 3 o R Srinivsan # Jovanis H R, 0 24 10 448
WHIARRE » RHERZ 5% — R THRELE > HTRAEE 80%2
BEBEE RNSEBEKYA 3HmGPS FHEEARMMERIRR

B - AREEAwE 6 BHEEITEAXTEHATLE -
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B 6. Xie ~ Cheu #L Lee Z:+ Z X $.

R AS R REST MIERGFTR KAIHBRES
~ INTEGRATION - B3 A 5 2 86 B B ARAT 05 B ) oy 37 Ao K B E 8
FPHEMRMEZETREN HABBRREAFPIBEERIYA A 2

HowB 7T B7TZLEA-BRBE BTXZTEAFAREEZR

wEM OD £z 60%ZE

110% #F48 £ 2 88 8 %35 & & & & % (penetration rate ) &3 3% % 18%

BIMEREBO0SE 1.0 B 6 EER > £3H#47 216 GiE# -
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Upstream == ===== I = Downstreal

Intersection - _:-..> - - )
—-
L. L N
I 1
—k Upstream Node \ Downstream Node
{Signalized Node}
U 3 Downst
pstream === =TT =s=== === - ream
Intersection — ———— Int: ction
—

L‘

I
_k Upstream Node  Downstream Node ; : \ Signalized Node

{Dummy Node)

& 7. INTEGRATION #4728 B 4% 458 2 4 4%

4

W AT AT B RS EES HAR S B aks B X2 SDF -~ X an b
WXz MDF ~ RAEXE RS XX HDF > 55k @E 82k~ F ~
FZBEFA~ -SDF XA S AR S EHERALEHARBTEHR
A4 % P24 40 > MDF #t HDF R e 1408] 3 B R SR R TH T
Tt EEANBTH@BRESRELE 28I KEEH>EHRL

B > 487 SDF Atk R 3 - A T4 ST £ -

Fixed Detector Data 4% 48 :

475 0% 4 (travel time) = & &L8F A (cruise time ) + 3% 4 2£ 3% ( control
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delay )

H PRI A A b R ARSTHRM I LR R R 2R S
RTUBEERERALETHEHAASZIBRIREME 2K T
1,

i

nx

[ 1

“mux = Mmix l "upﬂrcnm . ”dmvnslrcmu I

cruise tme =

PEH2E R R A 1t 2 Webster XK 3w F ©

control dctu}s'=0-9¢’l>(;:‘l] —)M] +3 (; ]}
Al-Av] gll—x

HEb¥ qARKEWMAMSAAAFZEMREE (traffic flowrate )0 C
AEBRIRE A AR B&KBLE (gC) x AtafniZE (gC/sg)
SHBBEEE 0 ABRABESH LIABKRERE LihLZBEEE

B 8283l -

[‘ {C—gly-L,
0= (C-xly

0 irC-gly<L,

ir(C—gly=L,

VARG EAAE S%WERT REH2 R R BELASNE/

BE o

Probe Vehicle £ 48 :

B EREA R AT H A ARG ZEAEE R I AF R B LR

REBEEF EABBITHRFTR B BRREFEIRITRF SRS
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RERT o522 558

TR N E AR R AR (n) RBANREN 10 %
R RER 100 SR BAFESBATHGH 2 H S FRIE
TER2 .

BER2 mBEHEAE (n) %@k%é&%%f&é\é central limit theorem

BERELEANKAMALZ np>

By

ta/ln—lS )
Np =
&

HEF tyopr RAN-1BEGER l-aZZSKETFTZ t pHE e, Rk

B ZBHRE > s BAMAATRIEM AR E © o R n2ng Al oy
R AR TEE S Y L LN ES SRR FIEE 3 FIE E S

Ao ft@HBENTHEECEHNRAREFAKZ T mEBRE -

Fixed
Detector .
Data
Sensor Data Fusion Travel Time
Module Estimates
Probe
Vehicle
Data
Fixed
Detector FD Module
Data
Model Data Fusion Travel Time
Module Estimates

Probe
Vehicle PV Module
Data




Fixed

Detector FD Module
Data |
I Hybrid Data Fusion Travel Time

Module Estimates
Probe
Vehicle PV Module
Data

[

B 8. FHAERE

R i A
EHaboayta# SR Rt mgm T Ran Babh AR
EEARE mABE o %A KL A multi-layer perceptron (MLP ) #3
s X RCR A T ARA 28 S 0 B 9 AR MLP X EHEE - &
ARBOFE=ZMBEME () SHALBARS 2 HMEME - HKREZ
BAE  BEEXHAY PRZEBEARGRSBRELTAZ
(2m-1) P SEGHR ) ERMERIHBHHA | AHIETK
%2 B BRATOE RIS - R 3 A3 MLP A @@ X 2 48 B 58
$1.% $ 3% E o 7 multiple linear regression (MLR) 7 X, » 813 4] %
BHEEH 0 R@HFX B t=Mpp+ (1-Mtev* £ F trp 8 tev 25 & 4047
A % PLIEAE B Z 4454 - A 4EME 7T 48 o least square method 4 5 »

WEREEREFEHNALE > RZEHAZAMMESO -
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Link-Specific |
Paametors ,;‘\
-
Y
o%\
75
Signal Contrd 2 £
Parameters g g DF Module
—
Fixed Detactar FD Module
Data Aggregal Trafit Flxed Detector
Moasures q. v Estinae fpp,
 —
Prabe Vehicle Anal Travel
Data v Tave] TV Module et > Time Estmatet
Time Moasums f: N e Eelimate fw
i
Probe Vehide H
Sampk S 2en
B 9. #Hkakds MLP RigE
% 3. E#taks MLP 2 48 Bl £ 08 % B3R E
Main Features Description
Input variables Fixed detector estimate, probe vehicle estimate, probe vehicle
sample size
Leaming algorithm Backpropagation algorithm with gradient descent momentum and
adaptive learning rate
Transfer functions Sigmoid function (on the hidden layer) and linear function (on the
output layer)
Learning cycles Maximum 1.000 epochs
Estimation error criterion  Mean squared error (MSE)
Stop criterion MSE increase on cross validation test

BRERB T %8
1. MLR #1 MLP E#aaF X TR SIS ZHEL  HHEEH
1§ £ 2 penetration rate /&5% ; ) 0§ % 4514 £ 2 penetration rate %

B RMARMSEHNIEEZHABZITR®EM - Bz RE
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¥ B JL Y58 & 2 penetration rate /& > £ B E H kA F X LA R
K E T aed A A E 44 £ 2 penetration rate %% 18%
BB ARATER G @ WA B2 EFRER AR -

B B B M AR AE ZORAT B P BT BRORAT B R T A B 4
FHABRRERTEAAHRRE > RGOSR T A T fixed
dctector‘*?;.%ﬂ T probe vehicle #i4a ~" MLR %kt ard#i4a ~f MLP
Bk akbe , ZHhILER - DFSHM BB 10 o fixed
detector #4a | Z e F/TRHRERTRITHRRARLEZLIEH G
# » 2 4&) RMSE (root-mean-square-error) % 5.12 km/h » R* %
0.7626 > 4842 F "probe vehicle # 48 | 2 3 154780k £ RF AT
Brag & 2% £ 834 4 454 0 2 4289 RMSE (root-mean-square-error )
% 4.62km/h o R® % 0.8271 « £ FH AR A% RRY @ Lo
SERZGIERRHBRE—THRREY Ak 0 2o TMLR ke
S, #2 TMLP Tktaoia ) 2 R® 5% A 0.8874 #2.0.9403 -

2 42 ¢ RMSE 4 %] & 3.44 kmv/h $2 2.52 km/h -

20



]
8

¥ = 0.9985x y=1.0108x
£ sl =076 - £ 504 R*=0.827
g 2-AMSE = 5.12 kvh g T 2-RMSE = 4.62 kmh
i 4 o £ 40
E g
8 y 3
; 30 1 i 30 W
2 20 20
£
20 10 1
0 0 . r . . .
0 16 20 30 40 50 80 0 10 20 30 40 50 €0
True AVOrage JOurnay Spead (kmm) True Avorage Journay Spead (kmm)
(a) Fixed Detector Module (b) Probe Vehicie Module
60 60
¥ = 1.0053x ¥y =0.9947x
£ s0. R*=0.6874 £ 5] R?=0m403
E 2-AMSE = 3.44 kmvh ﬁ 2-AMSE =2 52 kwh
I
40+ 40
! f :
3 . &
301 % ; . 2 a0 #1
H ‘ i o~
> 204 9 2
g 2
5 £
2 10 310
0 . r : . : r y r . ;
0 10 20 0 40 50 60 0 10 20 30 40 S0 60
True Average Journey Speed (kmm) True Average Journey Speed (kivh)
(c) MLR Data Fusion Module (d) MLP Data Fusion Module

Bl 10. &4 4a Fa] 2 38 5 A7 o

3. AR ERKSE F RE A F (penetration rate ) B E o4 & &
ERwE 1l - dNBEHREZRE > AERZBEMREREZETR
Bl » B sbfefsk | fixed detector # 48 | $2 [ probe vehicle ¥ 48 | 48
AHMIHRT » BATRBSH - BURE 5B+~ | fixed detector
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