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*Position and Time

Other Sensor Data
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Probe Vehicle Probe data Transmitted using

Communication platform
E.g.: Célular Network

Probe Vehicle Working
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Introduction

Toyota Tsusho Electronic Thailand Co Ltd and Its Taxi Probe Data
» Equipped 10,000 GPS device into Taxis of Bangkok and Surrounding Provinces.
» Collectsraw datafrom 10K taxi probes every 3 to 5 seconds.

 Provide traffic information of Banakok and Surrounding Provinces.
B :

s Baﬁgkok
Surrounding Provinces

AN
%% Thailand

Probe vehicle data that is provioed by Toyota Tsusho Electronic Thailand Co Ltd has
specification of data set as follows
* IMEI (International Mobile Station Equipment |dentification)
o Latitude (In Decimal Degree)
o Longitude (|n Decimal Degree) Taxi in “TSQUARE” Grou
e Error
o Speed (Km/Hr)
 Direction
* Engine Status (0/1)

* Meter Status (0/1)
« Unix Time Stamp &' HOW A | TRAFFIC SERVICE

e Data Source © Project : Toyota Tsusho Electronic Thailand Co. Ltd
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Big Data

Collection of data sets which is large and complex that exceeds the processing capacity of
conventional systems.

GPS Probe data collected for one day
Number of data points collected in one day: 44,417,694 (44 Million)
File size: 3.5 Giga Byte (Approximate)

Time for one day = 86400 second

Data points collected = 514 / second

Data Generation Rate = 42.4 kilobyte / second

Big data describe the exponential growth
and availability of the data.

\
[ \

Volume Velocity Variety

Source: Interview: Eric Fischer on Data Visualization
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Methodology

Apache Hadoop Distributed System
Map Reduce framework that works on Distributed File System for handling big data.

Map Reduce -.'_-.

Q e

Split Key Value Shuffle —>| Key Value %
RIVE

Data Split Key Value Shuffle —> Key Value Result

Hive : Data warehouse
software facilitates reading,
writing, and managing large
datasets residing in distributed
storage using SQL built on top
of Hadoop which enables easy
access to data through query
execution.

Split Key Value Shuffle —>{ Key Value

Apache Hadoop Architecture

Kafka

Flume Jz :II : HOFs
HDFS/S3 :> SpC‘HK . Databases APACHE&
Kinesis Stfeamfng Dashboards spo K

™

Twitter

Apache Spak : Combine
streaming with batch and

input data batches of batches of interactive queries. Spark runs

stream Spark input data Spark processed data on Hadoop, standalone, or in
e s gl the cloud. Spark can run using

Streaming Engine LIt its standalone cluster mode, on
Hadoop YARN with Machine

. . , . . . Learning libraries.
Combine streaming with batch and interactive queries
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Preliminary Data Analysis

Filter/Remove Outliner Data
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Indexing/Map Matching
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Data Analysis: Visualization

Visualization of Taxi GPS Probe Data

02:15:07



Data Analysis: Visualization 15 Op ﬁu}?k%

Visualization of Taxi GPS Probe Data

Bangkok Taxi Route : Suvarnabhumi Airport




Data Analysis: Congestion Mapping
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Traffic Congestion Mapping using Taxi Probe Data
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Data Analysis: Congestion Mapping

Traffic Congestion Mapping using Taxi Probe Data
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Why Probe Data in the
context of Kathmandu,
Nepal?
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Why Probe Data in Nepal

Traffic Condition in Kathmandu, Nepal

Un Managed
Traffic Condition
in Major

Road Segments
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Traffic Condition in Kathmandu, Nepal

Traffic Congestion affecting commuters
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Traffic Condition in Kathmandu, Nepal

Traffic Congestion affecting ambulance
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Why Probe Data in Nepal

e Traffic management in one of the big issue especially in Kathmandu where there is no
proper Traffic management system.

« GNSY GPS data from the probe vehicle can utilized to extract the information about the
traffic situation in a near real time basis which can then be used for managing/monitoring
traffic situation.

« Knowing Traffic condition in near real time, commuter can essentially avoid such road and
choose other alternative path to destination.

« Moreover such probe data can be a valuable assets for future urban planning and
development work to improve traffic condition by introducing or building new road links
where congestion problem is severe.

« |n addition, probe data can be evaluate to monitor the driver behaviors while driving as well,
In order to improve quality of driving.
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Conclusion

 We already have the GPS technology to be used.

 We already have technique/ methodology to analysis the GPS data and get meaningful
information.

* Lets implement this “Space Technology” To make our life better by solving various “Urban
Issues”.
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Future Perspective

We as a Young Researchers

Experience. Expertise. Exposure.
Complementary expertise to each other.
Data Center: Collect, Control, Quality Check, Standardize, Secure and Sharing Mechanism

Various Institutional Linkages.
Knowledge sharing, Capacity development, Education

Business Solution Providers.
Information Technology Based

Integratory Platform for Heterogeneous Data M anagement

|
f )

GPS/GNSS - RS - GIS
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