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Types of Data
Data Collection
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Data Analysis




Types of Data

Roadway data
Speed
Volume
Occupancy
Calculated Length

Event data
Incidents from the traffic database
Sports Events

Condition data
Weather
Holidays
Calendar

Occupancy




Data Collection

Traffic data

Raw data files
One file per day

All detectors from
the district

30 second or 5

minute data
Averaged data

Database table

15 minute rolled
up data

Selectable by lane,
detector, etc.
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Data Collection

Focused analysis on 1-4
Corridor FDOT D5

SunGuide Database
Detector Data

Event Data
Accidents
Lane Closure
etc.




Data Collection

Event data
Final state or archive of transitions available
Data not consistently entered
Mix of causal and resulting data

Weather data
Mix of formats available via APls
L_ess data for historical weather
Most consistent is Airport data
Only approximately hourly
Not all airports are open 24 hours
Many variables available
Not all variables available all the time

WEATHER UNDERGROUND

Kevin Erskine - http://www.nytimes.com/2012/09/09/magazine/the-weatherman-is-not-a-moron.html?_r=0



Data Collection

External Data
Generated or scraped

Calendar
Day of the week
Day of the year
Moon phase
Holiday
School in session

Sporting Events
From a nearby venue

https://en.wikipedia.org/wiki/File:1479_Stein_der_f%C3%BCnften_Sonne,_sog._Aztekenkalender,_Ollin_Tonatiuh_anagoria.JPG
http://www.2000floridatravel.com/sports/sports.shtml



Data Cleansing

Missing data

Transitions from 30
second to 5 minute
data

Inconsistent
calculated length
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Calculated A

Calculated Average Vehicle
Length for Single Detector

Vehicle Length (ft) =

(Speed*Occupancy 2280

3600

*ATime)

Volume *100
Detector configuration change (Volume Data)



Data Cleansing
Calculated Lengths
Great disparities

Consistent for some
lanes

c
=
o
c
o
|
o
=
=
]
S
&
@
c
o

Frequency

500 1000 1500 2000 2500

Index

[ T I T
0 2 |

60 80

| ! Calculated vehicle length over time (one detector)

Daily Average Vehicle Length

Short and Long Vehicle Length Outliers



Analytics - Visualizations

Speed-Volume-Occupancy curves
Speed-time-distance with events

Occu pancy

}'_'Occu pancy

Speed_Vo'ume_OCcupancy_Throughput Speed-V0|ume-OCCUpancy—Th roughput Figure 2 - 24 hours of traffic speed along a segment

of I-4 with Event locations and times marked




Analytics - ARIMA

AutoRegressive Integrated Moving-Average
(ARIMA) model

Very good steady-state predictions
ags at transitions

70

Forecasts from ARIMA(3,0,2) with non-zero mean
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ARIMA 5 Minute Predictions

0

1 ARIMA Failing to
Predict Rush Hour
Slowdown

T T 1 1
0 20 40 60

Index

| Y |
0 20 40 60 80




Analytics — ARIMA Model
Selection

Evaluated models generated from several sensors
on different days

Evaluated their root mean square error on
different sensors and days

Selected the ARIMA (0,1,4) model as most general

Evaluation of ARIMA Models

Arime0.1.4)




Analytics - PAM

Partitioning Around Medoids
Distance-based clustering of curves

Medoid iIs the curve closest to the “center” of the
cluster

The fit of the cluster is measured using the Silhouette

Cluster Separation with First Two Principal Components Silhouette Plot for Avg. Speed (2 Clusters)
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These two components explain 41.28 % of the point variability. Average silhouette width : 0.25



Unperturbed Day Generation

Used PAM to find most
frequent cluster

Used the curves within 5-10 |8
percent of the distance of %
the medoid to generate
unperturbed day

Threw out most extreme
day for each 15-minute
Interval

Used the average of the
remaining points to define
the unperturbed day




Analytics - Events

Events are not at detectors
Event start and stop times are not well recorded

Events may have impacts upstream and
downstream of the event itself

Upstream




Analytics - Weather

Weather has measurable impacts on traffic
predictions

Real-time and future weather data may be more
granular than historical data
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Summary

Data from a wide variety of sources is needed to
oredict traffic profiles

Data for predicting traffic profiles frequently
needs to be cleansed

Algorithms for predicting traffic profiles must be
able to deal with missing data

The algorithm for predicting an unperturbed day
provides a baseline for finding events

Events, conditions, and weather have impacts on
traffic profiles that must be taken into account to
get good predictions




Spaik’ .., Spark Master at spark://

URL: spark

REST URL: spark
Allve Waorkers: Qr
Cares in use: 16 Total Isai

MEMBI",’ inuse: 260 GE
Applications: O F
Diivars: O Rund

Status: A

Workers

Workerid Addmess

Security is off

Summary i = G[D]ﬂz’g]

Safemode is off.

Running Applications
2876 files and directories blocks = 8451 total filesystem object(s)
Application 1D Hame Cores  Memory per Node Submitied Time User State  Duration Heap Memory used 70.78 MB of 111.5 MB Heap Memory. Max Heap Memory is 889 MB
Non Heap Memory used 42.12 MB of 61.69 MB Commited Non Heap Memory. lMax Non Heap Memory is 214

Completed Applications MB

Memory per Submitted Configured Capacity: 14.44 TB
Application D Cores Node Time Duration DFS Used: 774.63 GB

Non DF s Used: 1.71 7B

DF S Remaining: 1.987TB

DF S Used%: 5.24%

DF S Remaining%: B82.94%

Block Pool Used: 77463 GB

Block Pool Used%: 524%

DataNodes usages% (Min/Median/Max/stdDev): 333%/6.38% /T 12%/1.57%

Live Nodes 4 (Decommissioned: 0)

Dead Nodes 0 (Decommissioned: 0)

Decommissioning Nodes

Spark MLIib GraphX
Slreaming (Mamfﬂs {Graph Number of Under-Replicated Blocks
{Stream.i'ng_} feam.‘ng] Cﬂmpufauﬂnj Number of Blocks Pending Deletion

Block Deletion Start Time 2/9/2016, 2:14:14 PM
(General execution engine




Thank you!

Questions?

Contact Information
David Vickers: david.vickers@swri.orq

Adam Van Horn: avanhorn@swri.org
SWRI ATMS: http://www.swri.org/4org/d10/isd/default.htm
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