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General objectives: The course will examine the attributes of highway transportation systems,
including traffic flow features and theories. Emphasis will be given to principles and concepts
and their application.

Description: The course will address issues regarding freeway/highway traffic operation (i.e.
diagnosis). Our discussions will include methods of measuring traffic variables and of
processing these measurements to evaluate prevailing conditions, to identify bottleneck
locations, to uncover bivariate relations, etc. Considerable discussion will also be devoted to
techniques for modeling and simulating traffic streams. This is only the first part of a traffic
operations course. Freeway operation and management techniques and highway traffic control
(e.g. signal systems) are out of the scope of the course.

Methodology: No textbook is assigned to this course. Rather, the background readings for the
course (e.g. portions of monographs, journal publications, etc.) have been compiled into a
reader that will be distributed among students. In general, the lectures will follow these
materials closely. The professor will typically announce required reading assignments in
advance. Ideally, you would bring the reader (or suitable portions of it) to each lecture.

The students will be assigned practical exercises (i.e. Graded Activities) to be solved during the
course. These can be solved in pairs. Student pairs will be randomly allocated for each
exercise. Failing to attend and work on the exercise during the “Discussion session” implies
that the student will need to submit the exercise individually. The solution for each exercise
will be presented in class by one (or several) students selected randomly.

o Graded Activity 1 — Application of Edie’s generalized definitions (from loop detector
data of individual vehicles)

e Graded Activity 2 — Bivariate Relations — Processing joint measurements and
constructing diagrams.

o Graded Activity 3 — Identification of freeway bottleneck location(s) and the estimation of
bottleneck capacity from actual loop detector data on a freeway stretch.

e Graded Activity 4 — Freeway queuing analysis. Application of the kinematic wave theory
and BOQ cumulative count curve.

e Graded Activity 5 — The Cell Transmission Model: coding the model for a simple
freeway system.
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e Graded Activity 6 — Simulation of a simple freeway system using a traffic simulation
software.

Digital Campus: The course reader, the homework assignments, the mini-projects and some
additional audiovisual support material will be accessible on the course web site in Atenea.
(https://atenea.upc.edu). Those who have not officially enrolled the course yet, can access
Atenea as guests. This course can be found at https://atenea.upc.edu/course/search.php with the
Course code: 2024/25-01:ETSECCPB-250MUMO023 — TRANSIT (Curs Total). Guest
password: Soriguera24.

Student Evaluation and Examination Norms: The final course grade will be derived from the
arithmetic average of the grades obtained in the course activities. All the activities have the
same value. Re-submissions or late submissions (i.e. after the in class correction, whether or
not there has been an on-time submission) are accepted until the last session of the course. Re-
submissions must be individual. In this case, the final grade of the activity is obtained as the
arithmetic average of the on-time and late submission grades. No on-time submission implies a
zero grade for this part of the average. Failing to defend adequately the submitted solution, if
asked to do so, implies a zero grade for the exercise and the requirement to go through the
defense of all the submitted exercise solutions at the end of the course. There is no final exam.

Additional Information: The course is grounded on fundamental concepts from classical theories of
traffic flow. The application of these theories requires making use of fundamental tools
(graphical and analytical) regarding transportation operations (e.g. trajectories diagrams,
cumulative curves and queuing theory, measurement and estimation). The development of the
course takes this background for granted, as it is acquired in the 1% year of the masters’ degree.
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ics:

Date

Lec.

Prof.

TOPIC

Readings

1/10

FS

Introduction to the course. Traffic variables from
trajectories. Edie’s generalized definitions. Loop detectors.
Discuss TRR 1232 vs 1591. Post GA#1.

1,2

8/10

GSI

Discussion #1. Work on GA#1.

15/10*

FS

Bivariate relationships. Properties of the Fundamental
Diagram. Problems when processing joint measurements.
Estimating diagrams from data. Post GA#2. GA#1 is due.

22/10

GSI

Discussion #2. Work on GA#2.

29/10%

FS

N, T curves. Definitions. How to construct N, T curves.
Oblique plot of N-Curves. Using N, T curves to diagnose
traffic conditions. Identification of bottleneck location(s).
Bottleneck capacity. Post GA#3. GA#2 is due.

4, 5 (basics)
6 (application)

5/11

GSI

Discussion #3. Work on GA#3.

7

12/11*

FS

KWT Overview. Applying LWR to N-Curves. BOQ curve.

Post GA#4. GA#3 is due.

19/11

GSI

Discussion #4. Work on GA#4.

26/11*

FS

CTM Overview. Regular segment. Merging CTM.
Diverging CTM. Known turning ratios. Post GA#S5.
GA#4 is due.

3/12

10

Guest

Traffic safety. In class activity.

10/12

11

GSI

Discussion #5. Work on GA#5.

17/12*

12

FS

Traffic simulation. Simulation levels. Review of available
simulation software. General introduction to
microsimulation and car-following models. In class
activity. Hands on practice implementing the Gipps car-
following mode in a spreadsheet. Car following dynamics
demonstration and practical implications.

Install Aimsun Next student version. Post GA#6. GA#S is
due. Computer Room D1-101.

11,12

7/01

13

GSI

Introducing Aimsun Next simulation software. Showing
the software basics, menus, panels, layers. Start
introduction a network with node, links, centroids, and
demand. Computer Room D1-101.

Aimsun
tutorials

14/01

14

GSI

Tutorial on Aimsun Next microsimulation software.
Showing incidents, calibration parameters, simulation
randomness and view modes to produce outputs for a
report.

Training on Aimsun Next traffic simulation software.
Solving students doubts when working on an academic
assignment.

Discussion #6. Work on GA#6. Computer Room B2-101.

Aimsun
tutorials

28/01*

GA#6 is due.
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