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Abstract: Freeway operational data become more available and enriched
with the improvement of surveillance systems. By analyzing five years of
freeway operational data archived in California, this paper quantitatively
elaborates the causes of highway congestion from different perspectives, in-
cluding congestion dynamics analysis, traffic bottleneck identification, ramp
metering performance evaluation, travel time prediction, and etc. In addi-
tion, this paper quantifies the performance of HOV lanes and their impacts
on other lanes in California Bay Area by analyzing capacity loss and com-
paring the speed and flow within and outside of HOV restriction periods for
the same highway segment. Each of the aforementioned studies measures
the severity and cause of congestion, and suggests mitigation approaches.
FEEIF] ik N SR HOV £ 38 ; [B 38 454 5 AT 03k
Keywords: freeway; highway congestion; HOV lane; ramp metering; re-
al-time data
E KT U491
WisHEE: 2012-10-01
Y /) - Pravin Varaiya , B, 4%, B T RERE L, LB L RKE5HFK
4, IEEER i, LR T @) BB A % BE N AR ENL.
o EAEH .
E-mail:varaiya@eecs.berkeley.edu
FEGN B RFH1982— ), F, AMABIMAL L, TRIF, E2HA G
) ZABIEH A 4L R T ABMK] . E-mail:thone js@gmail.com
SCE SRE : Access, 2005 Ak Z F, % 27 #1 2-9 T, http://robotics.eecs.
berkeley.edu/~varaiya/papers_ps.dir/accessFO5v2.pdf

MEAFRIRED A

055

TN SR AR E T 18
BEH26 TN ERar, XEMLR
AR SR M EUHEE 30 s TR (L IXF
T EEMNITEN L. FF
XL HHE D] USRS R AR AISE
NZBEMEBTREE, [
By, holR&E. REHFHER
BEREXEIE 2R A
iz 7 %5 N R % (Performance
Monitoring System, PeMS) I £
TIHEERABEREEMNE
B, EREHREER4TILF
T, MBS INEL T H(W
Ht . http://pems.eecs.berkeley.
edu)o RADATIXLEHIE, T
RMBREZHEREBNAR. B,
HEBEINAEBBEIIERE A
40~50 = & « h'(64~80 km - h")
B, SR ABMNBITENK
K, DINEEX—HIRH A&
#, BITREN&RKEXRFEIE
EEAH0FE -h'(£997 km-h")
B A—MSAIZRAER
2: BDRABRENELSHE
(High Occupancy Vehicle, HOV)



Pravin Varaiya 3. F{18EMEER T BIAE P ZEITA

91

FENMURERAE, RS TREREE,

BEFEREHAIN . 247, oF A PeMS
FiEESEARTER. ZRHAAE. BAE
AMRBRAEE MM T BN SELAEEES,
P THEHAEZBITA. BRILZIN, EBEMPeMS
W SRR EHR R B ARR? B 74T 5 3K PeMS
WERHEHE, AXEE T —EXTEEBHE
MAEMHIR. 4%, FEMNTHRMEZENR
REAREY, XELELEHEZTBIREM. B
M. BRHEE. RTMEARMREH
T E R

1 RS

LUXBANSEEGIER- 1), SRENE
HARSEZT ORI, MEE. AR
RASH, XBAERAGREN; X—#TR4ET
EHEEBIE—GRKER, EAFERS
B, XRBRABEFRKNE A EEZE B BT
x, ShER, IBERBAMRR, B14H
TERMHI-0ER AT 4EEESS min
HRE—REXR, BRATXMIAR, FREL
FHEZE R RIFA 0 FLE -h' B, M4:00—5:35, 3%
ETM 150 %K - (5 min) ' #E E 625 %+ (5 min)”', A0
35%, KEITHRKAE, H, FEEIMNERR
EREWRBEEZRAEMN L, BEZTBEH#HAN
PFIEIRTS. 9:008F, REMEZE 5004 (5 min)', &
HEIE, AHN30KEE-h'(D48 km-h"), KAHE
17:00 7 R 2 2 B HRIRTS

MEITHEE—REXRUBERINEER
T~ DERABNRARENBRBTERNIEE
BERARSTAZMN. BIEML0KEE h'F73
i, SEABRNYNERS, RERET KNS
EHINIEIR, 2)EXRAMBEESIEE, FHRE
Eo#ESAERFENT, BB REEHTRK
A, FEUZeEEME, XENBERSKE
B E IR IR AR 1L 12 F 5K BE (Ideal Metering Policy,
IMP), HTEWASEAB L INBHRAEET
¢, BERBTHRNLEIRA, FILIZEHIRE
REENOEELSTRABAER, ERAERS

BT

2 i@

Z@MmIm e EE TSR, WEBER
P ERFRTUFINOEERE. HEMRME
—EANE-—RM—RHNE—NEREEHHR, 29
FME, TAETREHREZ MO BRI E B
UTERSIE: RBFEWFERREFEE—FH
ZHREE. HHEHNRFETRNBEAFT K.
EBHRILSBEHEBITENTRES,

TN, THEBSIERBRZ50%M 3 iR
HILAE 600 > EEA MM mAL . FREUE X HE it 2% 1
REMANAERE, BEZ RV BB
BE, s, BH 28%MSIEN RAELEIRHERZ
BEHRSIE, HP10%MNZBERSENRAET
ROMERBERSEMEERN 0%, FIt,
HELARFLEXERATFENIBEREEE
BB

3 [EiEES

WEXFrA, HEBIHNSENEHER
B, FERRENBIHRRE, W MNTe#
RHE, SXEFWNEEBAN, ZRBER
FRBERME. N EENEERFTRYTL

80 -
70 - AT
/
60 4:00
= 133%%
B 50 67932 -0’
#
40
)
30 -
20 -
10 1 | | | | |
0 100 200 300 400 500 600 700
TRE/(% - (5 min)")

Bl 1 EFALI-10 SR 22 B8 7 1T 75 [3] 4:00—18:00
BS5mnWERE—REXER
Fig.1 Speed vs. flow on I-10 westbound in 5 minute
intervals from 4:00 am to 6:00 pm
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Fig.2 Total vehicle-hours of travel (left) and sources of congestion (right) during peak periods
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Tab.1 Benefits of real-time prediction for peak-period trips between five origin-destination pairs
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Fig.3 Speed vs. flow in lane 1 (HOV lane) for five weekdays in August, 2004 on 1-880 southbound
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Fig.4 Flows and speeds in lanes 1 and 2 on I-880 southbound
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