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Big Data Challenges - Storage

CCTV DataCrowd Sourced CV/AV Data Signal Sensor Data Weather Data
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1. Volume - Velocity
• Quick storage, fast retrieval

2. Variety
• Structured Data – CSVs, relational databases
• Unstructured Data – Images, Video, Text. 



Big Data Challenges - Data Integration
CamerasProbe Crash Signals 1 min Hourly

1. Integrate or Conflate Probe-Crash-Traffic 
Sensors-Cameras
• Explain congestion
• Impact of crashes on traffic flow

Vendor - Driven
Network Level 

2. Integrate Probe – Signals – Weather – Crashes
• Impact of weather events on traffic flow or 

crashes
• Separate controlled and uncontrolled 

delays

Answer New Questions 



Big Data Challenges - Visualization



Big Data Challenges – Interactive Analytics



TITAN Platform Architecture

Integrate, Visualize, Interact and Analyze Big Datasets in the Web bowser

Upload – Query Datasets

Machine Learning || Video Analytics
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1.Automatically pull data from different 
sources simultaneously. 

2.Store acquired data on the cloud

Data Ingestion Engine
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Goal: Fast storage, download / querying of Big Data. 

1. Store data on a cluster of machines
2. Big data softwares used to enable parallel 

processing of data – Spark and Hadoop. 

Data Ingestion Engine – Distributed Storage
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Providing Access  
• Real-time Querying 
• In-memory Databases – Cassandra, MongoDB 

(25GB or less). 
• GPU Databases – Fast processing of medium-sized 

datasets – less than 100GB
• Types of Data Stored

• Video, Images, JSON, XML, Text, Tables (CSV) 
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Data Integration or Conflation

• Integrate different datasets in space and time
• Probe – Crash – CCTV
• Probe – Sensor – Crash – Weather
• Probe – Workzones - Weather

• Automated with manual checks
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Demo - TITAN

• https://mizzou-titan.com

https://mizzou-titan.com/
https://mizzou-titan.com/
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• Additional Data Sources
– Bridge, Pavement, Geotechnical assets, etc. 

• Predictive Analytics
– Infrastructure for running machine learning models
– Integrated Data for training models

Coming Soon … 



• Costs
• Administration
• Security
• flexibility

Cloud vs In-House



Summary

• TITAN uses big data to
– Provide an efficient way to store and retrieve large 

datasets 
– Integrate and link different sources of transportation 

datasets in a spatio-temporal manner
– Enable users to interact, visualize and analyze big data 

in the web-browser at fast speeds. 
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