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Travel Time Variation

Causes of Travel Time Variation

Á Recurrent Disturbances

Á Non-Recurrent Disturbances

Source : FHWA

To capture these variations, Spatial and Temporal Travel Time Data is required.

How to get this large amount of data?
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o Improving transportation agency
operations,

o Providing advance trip related
information to travelers,

o Analyzingchoiceof route,
o Calibrationand validationof simulation

models
o Computation of travel time reliability

metrics



Introduction: ITS Services

!ƛƳΥ άhǇǘƛƳƛȊŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ǘǊŀƴǎǇƻǊǘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ 
ǿƛǘƘƻǳǘ ƘŀǾƛƴƎ ǘƻ ǊŜǎƻǊǘ ǘƻ ŜȄǇŜƴǎƛǾŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǳǇƎǊŀŘŀǘƛƻƴέ

Video Imaging

ωNeed for extensive 
network of cameras 

ωHigh-end computing 
requirements

Mobile Sensors 
(GPS)

ωPrivacyconcerns 

ωOnly public transport 
vehicles are 
commonly used as 
probes

ωVery small sample of 
the vehicle 
population

FixedSensors

ωLoop detectors

ωBluetooth / Wi-Fi 
Sensors
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Bluetooth/Wi-Fi Sensors
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Literature review

Domain Authors Findings

Notable Studies in India
on Bluetooth/Wi-Fi Sensors

Mathew et al. 
(2016) 

Å Carriedout travel time reliability studyof two routes in the
city of ChennaiusingBluetoothsensorapproach.

Å A penetration rate of 4-6% was observed. Bluetooth
technology has enormous potential to provide fairly
accuratetravel time estimationsacrossurban arterials in
India.

Chintanet. al. 
(2019)

Å Study outlines the methodology for formation of O-D
matrix by matchingthe MACids for the devicesalongwith
their analogoustime stamps.

Å BurrandGEVdistributionwere found to be bestfitted.
Å A model wasdevelopedto predict the through traffic from

the matchingdetectionamonglinks.



Literature on Travel Time Distribution
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Study Location: IT Expressway, Chennai
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FOB 1

2NDAvenue (NI)

TIDEL

Study Period : 17-05-2018 to 06-07-2018
Sr- 
No- Location Designation Description

1

Foot over 
bridge 1 'near 

Madya
Kailash(

FOB

Mid,block section
6,lane divided carriageway

Service lane on either side

2

2nd Avenue 
'near Indira 

Nagar Railway 
Station(

2nd Avenue

Signalized T,intersection
6,lane divided carriageway

Service lane on either side

3

Tidel 
Intersection 
'near Tidel 

park(
TIDEL

Four,Legged Signalized 

Intersection
6,lane divided carriageway

Service lane on either side

Length of Links: 
FOB1 to 2nd Avenue (NI)= 1.0 km
2nd Avenue (NI) to Tidel     =0.7 km



Data Filtering
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Data 
Filtering

Stage 1

(Upper Capping 
Threshold)

Stage 2

(Outlier 
Removal)

MAD is Median 
Absolute Deviation 
●is Median

╜░
Ȣ ●░ ●

╜═╓



P-Statistic Value
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Weights 

Day Normal GEV Burr  
Log 

normal 

Log 

normal 

(3P) 

Wakeby Gamma 
Log 

logistic 

Log 

logistic 

(3P) 

Weibull  

Monday 0.310 0.041 0.043 0.057 0.060 0.033 0.156 0.063 0.061 0.176 

Tuesday 0.301 0.040 0.053 0.038 0.043 0.030 0.218 0.057 0.055 0.166 

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 0.185 

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 Statistic Value  

Simple 

Average 
0.122 0.020 0.023 0.024 0.024 0.013 0.071 0.032 0.027 0.075 

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 0.0711 

Rank 10 3 4 2 5 1 9 7 6 8 

 



Summary of Shape Factor 

Day FOB to Tidel Tidel to FOB

Monday 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

Weekdays 0.14694 0.01599

Weekends -0.0063 0.0023

Timewise

Off Peak 0.01615 0.29047

Peak 0.1418 0.30389
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TRAVEL TIME VARIABILITY
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Data 
Analysis

Time of the Day 
(TOD)

Day of the Week 
(DOW)

Direction of 
Travel (DOT)



Day of Week (DOW)

13

2
000.0

100.0

200.0

300.0

400.0

0 053 007 0501 0041 0571 0012 054

291.9 156.7 8391

268.7 165.7 7614

268.8 154.0 11307

270.3 151.7 7272

291.0 161.5 8988

229.9 118.6 8889

208.1 85.14 8340

Loc Scale N

T

ytis
n

e
D

).ces( emiT levar

M

elbairaV

yadnuS

yadrutaS

yadirF

yadsruhT

yadsendeW

yadseuT

yadno

F lediT ot BO


