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O HF A
CV = a + Bci+ yciTT? + &d + ud* + 9 BR + pADR (5-4)

@ BHF AL
CV = a + Bci + yciTT? + &d + ud? + 9 BR + @ADR (5-5)

o714,
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d D EETIE Ao
BR D AR WS
ADR F7MaHE 35 g
a’ ﬁl Y,
st} e
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<E 5-4> F44% - &R GHAEE o5 3ARY)
AT H] H FAI 7
Estimate PrO|t]) Estimate PrO|t])

a 0.38329 0.01842 * -0.24144 0.588

B 0.6248 7.02e-06 *** 1.23869 0.0227 *

Y -0.10062 0.00049 *** -0.30156 0.0596.

5 -0.52449 ( 2e-16 *** -0.48085 2.86e-11 ***

u 0.09443 1.01e-09 *** 0.08777 4.29e-07 ***
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Estimate PrO[tl) Estimate PrOt])

a 1.51277 (2e-16 *** 1.77604 6.41e-07 ***
B(ci) 0.79472 1.93e-05 *** 1.48113 0.00693 **
y(ci2) -0.14546 0.000695 *** -0.3869 0.01667 *
5(d) -0.51927 (2e-16 *** -0.46741 4.48e-11 ***
p(d) 0.09486 6.68e-10 *** 0.08575 4.56e-07 ***
9 (BR) -1.78637 0.015657 * -0.16754 0.84972

¢ (ADR) -11.31537 0.012559 * 5.8111 0.01080 *
U(ci * ADR) -17.50759 0.027032 * -13.88464 0.06958 .
V(ci ** ADR) 3.20372 0.025853 *

R-squared 0.6534 0.6345
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2 AFeA AANSE 57 BB 1ERE, HFAY SR,
HAFANY S22, 7125y, vdFT A SR, v HT A
i GFRFP2) o tial Ietu|ElE kit
KE 5-7> F4 Ax(E 28, &4 2g1, &3 232)

712 23 g3 731 g3 2y 2
- HAFARY | HEF Al | JFEARY | HHEF A
Estimate Estimate Estimate Estimate Estimate
0.555533 0.38329 —-0.24144 1.51277 1.77604
a
(K 2e—16) (0.01842) (0.588) (< 2e—16) | (6.41e—07)
@) 0.319962 0.6248 1.23869 0.79472 1.48113
p (ci
(< 2e—16) | (7.02e—-06) (0.0227) (1.93e—05) | (0.00693)
i) —-0.030679 | —0.10062 -0.30156 —0.14546 —0.3869
y (ci
(1.01e—07) | (0.00049) (0.0596) (0.000695) | (0.01667)
@) —0.475931 | —0.52449 —0.48085 —-0.51927 —-0.46741
s (d
(K 2e—16) | (K2e—16) | (2.86e—11) | (K 2e—16) | (4.48e—11)
) 0.082661 0.09443 0.08777 0.09486 0.08575
p (d
(< 2e—16) | (1.01e—09) | (4.29e—07) | (6.68e—10) | (4.56e—07)
—1.65747 —-0.30572 —1.78637 —-0.16754

9 (BR)

(0.02597) (0.7303) (0.015657) | (0.84972)
1.64398 4.98196 —11.31537 5.8111
¢ (ADR)
(0.075092) (0.0259) (0.012559) | (0.01080)
—17.50759 | —13.88464
U (ci*ADR) - -
(0.027032) | (0.06958)
3.20372
V (ci**ADR) - -
(0.025853)
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Abstract

Estimating Travel Time Reliability
of Urban Roads Using Car

Navigation Data

Sangsuk Lee

Transportation Studies

Department of Environmental Planning

The Graduate School of Environmental Studies

Seoul National University

Travel time reliability refers to the concept of whether a traveler
can reach their desired destination accurately at the preferred arrival
time. To improve the level of service for roads, it is essential to
supply reliable roads not only from the perspective of traffic flow but
also from the aspect of reliability. Quantifying the variability of travel
time on roads requires the development and estimation of travel time
reliability measures. Previous studies have mainly focused on inter—
city roads, but urban roads have distinct characteristics that
necessitate separate estimation of travel time reliability measures.

Urban roads have narrow and short geometries with various
facilities. As a result, urban roads often have more speed limit

regulations compared to inter—city roads, and frequent lane changes
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occur at access roads for intersection. Furthermore, the lane width
and lateral clearance are narrower on urban roads, and many road
segments have only two lanes or less, resulting in negative influence
of neighboring vehicles on heavy vehicles. Moreover, during peak
hours, there are many commuters for work, leading to prioritize
punctuality compared to non—peak hours. Finally, as enforcement
roads, unexpected events occur frequently, leading to rapid
accelerations and decelerations.

In this study, Factors that cause individual travel times to vary
are considered to be "the congestion level on roads and unique
characteristics of urban roads." Accordingly, a basic model is
developed to estimate travel time reliability using the congestion
level and length of road segments as explanatory variables. The
characteristics of urban roads are incorporated into an extended
model, and a comparison with the basic model is performed to select
the optimal model.

The results estimating the optimal model reveal that variables
representing Diurnal variation, bus—vehicle rate, and the frequency
of rapid accelerations and decelerations are significant. Especially,
the frequency of rapid accelerations and decelerations can be seen
as a driving behavior of travelers, indicating that travel time reliability
on urban roads is influenced by individual characteristics of travelers.
In other words, even under the same geometries and traffic flow
levels on the same road, different travelers may exhibit different
travel time reliability.

Moreover, the interaction effect between the frequency of rapid
accelerations and decelerations and congestion index is found to be
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significant. Road segments with a higher frequency of rapid
accelerations and decelerations experience more significant
deterioration in travel time reliability due to congestion. Conversely,
in congested road segments, any driver's rapid accelerations and
decelerations have a greater impact on travel time reliability. This
interaction effect 1s more pronounced during non—peak hours
compared to peak hours.

This study utilized car navigation data to estimate travel time
reliability on urban roads, which takes into account their unique
characteristics. Results demonstrate that travel time reliability on
urban roads includes individual characteristics of road users.
Furthermore, Delay Time, the modified buffer time, is proposed as a
suitable travel time reliability measure for urban roads, which can be
utilized in future studies to estimate travel time reliability on roads

located in urban areas and where traffic flow is interrupted.

Keywords : Urban Road, Travel Time Reliability, Car Navigation Data,
Travel Time Reliability Estimation, Individual Driver
Characteristics
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