Course Type | Course Code Name of Course L | T | P |Credit
DE NCED403 TRANSPORTATION DATA ANALYTICS 3(0(0 3

Course Objective

The objective of this course is to equip undergraduate students with the foundational knowledge and practical skills
required to collect, manage, analyze, and interpret transportation data using modern analytical and visualization
tools. The course emphasizes data-driven decision-making in transportation planning, operations, and safety,
preparing students for real-world applications and advanced research in the field.

Learning Outcomes

e Understand the nature and sources of transportation data and apply appropriate methods for data collection,
cleaning, and management.

e Understand and perform exploratory, statistical, and machine learning analyses to uncover patterns and insights
from transportation datasets.

e Understand and apply analytical tools and techniques to solve real-world transportation problems and
effectively communicate results to support planning and policy decisions.

Unit . Lectures
Topics to be covered

Learning outcome
no. Hours

Introduction to Transportation Data Analytics:
Overview of transportation systems and decision-
1 | making processes, Role of data in transportation 6L
planning and operations, Types of data in
transportation, Data sources, Data lifecycle

Understand the role, types, and sources of
data in transportation systems, and how
data supports decision-making in
planning and operations.

Understand various transportation data
collection methods, data formats,
database concepts, and techniques for
data cleaning and quality management.

Data Collection and Management Techniques:
2 | Travel survey methods, Data quality issues, 8L
Database basics, Data formats and data cleaning

Exploratory Data Analysis: Introduction to Understand how to summarize, visualize,
3 | descriptive statistics for transportation data, Data 8L and interpret transportation data using
visualization, Time-series and spatial analysis statistical and spatial analysis techniques.
Statistical & Machine Learning Methods: Linear Understand the application of statistical
4 Regression, Logistic Regression, Clustering, L models and machine learning algorithms
Classification, Principal Components Analysis, to analyse and predict transportation
Neural Networks patterns and outcomes.
Practical  Application of  Analytics to
Transportation: Real-world applications of Understand how to apply data analytics
5 | transport analytics to urban transportation planning, 8L tools and techniques to real-world
public transport operations, traffic congestion transportation problems
management, and road safety improvement.
Total 42L
Text-books:

1. Washington, S., Karlaftis, M., Mannering, F. and Anastasopoulos, P., 2020. Statistical and econometric
methods for transportation data analysis (3rd ed.). Chapman and Hall/CRC.

2. Fox, C., 2018. Data Science for Transport. Springer.

3. McQueen, B., 2017. Big Data Analytics for Connected Vehicles and Smart Cities. Artech House.

Reference Books:

1. Chowdhury, M., Dey, K., and Apon, A., 2022. Data Analytics for Intelligent Transportation Systems. Elsevier.

2. Yang, C., Ukkusuri, S.V., and Chowdhury, M., 2018. Transportation Analytics in the Era of Big Data.
Springer.



