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Travel Time Variation

Causes of Travel Time Variation
e . How traffic conditions have What travelers experience...
A Recurrent Disturbances been communicated i

Ve

A NonRecurrentDisturbances

Traved Arral e age Tri_ihPEl
o Improving transportation agency ™ Time
oper_at_lons, _ Traved times vary
o Providing advance trip related ety day-today
iInformationto travelers, Jan My D Jan My D

0 Analyzingchoiceof route,

o Calibrationand validationof simulatio
models

o Computation of travel time reliability
metrics

To capture these variations, Spatial and Temporal Travel Time Data Is require:
How to get this large amount of data?

Source : FHWA
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Introduction: ITS Services
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—FixedSensors
w Need forextensive w Privacyconcerns w Loop detectors
network of cameras w Onlypublic transport
w Highend computing vehicles are w Bluetooth / WiFi
requirements Commonly used as Sensors
probes
w Verysmall samplof
the vehicle
population
A
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Bluetooth/WFrFI Sensors
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| iterature review

Domain Authors Findings

A Carriedout travel time reliability study of two routesin the
city of ChennausingBluetoothsensorapproach
Mathew et al.A A penetration rate of 4-6% was observed Bluetooth
(2016) technology has enormous potential to provide fairly
accuratetravel time estimationsacrossurban arterials in
India

Notable Studies iindia
on Bluetooth/WiFi Sensors

A Study outlines the methodology for formation of O-D
matrix by matchingthe MACids for the devicesalongwith
Chintanet. al.  their analogougime stamps
(2019) A Burrand GEWistributionwere found to be bestfitted.
A A modelwasdevelopedto predict the through traffic from
the matchingdetectionamonglinks,
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Literature on Travel Time Distribution

 awhos | Diswbutions Type offaclty

Eman and Al-Deek (2006) Log-normal, Weibull, Exponential Freeways
Nie et al. (2012) Gamma Arterial roads, local rods

Lie et at. (2014)

Generalized extreme value (GEV), Urban Expressways

Generalized Pareto (GP), Weibull,

Burr, Normal, Gamma, Log-normal

Kieu et al. (2015) Burr, Gamma, Log-normal, Normal, Public Transportation Systems

Weibull

Talor and Susilawati (2012) Burr Urban roads
Expressways, Major roads, local

Chen et al. (2018) Normal, Gamma, Weibull, Log-

normal streets

Log-normal, Gamma, Burr, Weibull, French motorways

Aron et al. (2014)

Normal, Mixture distribution
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Study Location: IT Expressway, Chenr

g) . Location Designation Description
% DHQ N
= 11§ 'SHMSH Foot over : -
Vo e bridge 1' near Mid, block section
: .» 1%1 , I\%Iadya FOB 6, lane divided carriageway
Kailasl Service lane on either side
d
'Zr:]ez/:\rvlenréilijrea Signalized ,intersection
Nagar Railway 2nd Avenue 6, lane divided carriageway
Statior( Service lane on either side
Tidel Four, Legged Signalized
Intersection TIDEL Intersection
"near Tidel 6, lane divided carriageway
park( Service lane on either side

Length of Links:
FOB1 to 2 Avenue (NI)= 1.Bm
2nd Avenue (NIjo Tidel =0.7 km
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Data Filtering

North Bound

xxxxxxxx

Filtering

... —

"""" South Bound

With 1* stage Filter

Stage 1 Stage 2

(Upper Capping (Outlier P
Threshold) ) Removal) |
MADIs Media_n | 3 o o
Absolute Deviationd! - —
» e isMedian - T
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P-Statistic Value

Weights
Lo Log Log
Day Normal GEV Burr norn?al normal Wakeby Gamma Iolé(i)sgtic logistic Weibu
3P) 3P)
Monday 0.310 0.041 0.043 0.057 0.060 0.033 0.156 0.063 0.061 0.17¢
Tuesday 0.301 0.040 0.053 0.038 0.043 0.030 0.218 0.057 0.055 0.16¢
Wednesday 0.300 0.046 0.049 0.037 0.062 0.022 0.183 0.058 0.065 0.177%
Thursday 0.309 0.048 0.046 0.041 0.063 0.026 0.181 0.057 0.067 0.164
Friday 0.304 0.042 0.054 0.032 0.044 0.040 0.165 0.075 0.059 0.184§
Saturday 0.286 0.038 0.056 0.073 0.033 0.030 0.161 0.071 0.037 0.214
Sunday 0.158 0.070 0.076 0.124 0.098 0.040 0.070 0.149 0.097 0.117%
Weighted 0.244 0.011 0.013 0.021 0.016 0.005 0.088 0.027 0.017 0.091
Rank 10 2 3 6 4 1 8 7 5 9
P StatisticValue
A?/Ig:’glgee 0.122 0.020 0.023 0.024 0.024 0.013 0.071 0.032 0.027 0.074§
Rank 10 2 3 5 4 1 8 7 6 9
Percentile 0.1331 0.0202| 0.0222| 0.0192| 0.0223| 0.0151 0.0781 | 0.0290| 0.0277| 0.071
Rank 10 3 4 2 5 1 o 7 6 8
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Summary of Shape Factor

DL FOB to Tidel Tidel to FOB

\Y[e]g[eF:\Y; 0.2481 0.14391
Tuesday 0.02734 0.38437
Wednesday 0.2583 0.18502
Thursday -0.03357 0.28236
Friday 0.21679 0.38198
Saturday 0.02133 0.17494
Sunday -0.01731 0.18293
WWEETGEWS 0.14694 0.01599

Weekends -0.0063 0.0023

Off Peak 0.01615 0.29047
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TRAVEL TIME VARIABILITY
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FOB to Tidel

Variable
Monday
Tuesday
Wednesday
- Thursday
.- Friday
Saturday

Loc Scale N
2919 156.7 8391
268.7 165.7 7614
268.8 1540 11307
2703 1517 7272
2910 1615 8988
2299 1186 8889
208.1 85.14 8340

1400
Travel Time (sec.)

12" 7



