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Monthly Traffic 
Variation

AADT: Annual Average Daily Traffic
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Traffic over a year



Hourly & 
Daily Traffic 
variations

▪ Intra-city: within a city

▪ Inter-city: between two or more cities
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Traffic over 
24 hours



Illustration of 
freeway LOS 

(A to F)
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Level of 
Service LOS on 
Basic Freeways
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Exercise

▪ If k = 28 vplpkm:

▪ Gap = ?

Gap = (1000/29) – 5 = 29.5 m, (5 m is standard 

length of vehicle)

▪ If q = 3000 vplphr & V = 40 vph:

▪ Gap = ?

k = q/V = 3000/40 = 75 vplpkm

Gap = (1000/76) – 5 = 8.2 m, (5 m is standard 

length of vehicle)
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1. Level of 
Service (LOS) 
A, has …

a. highest density

b. lowest speed 

c. highest speed

d. highest flow

e. lowest density & highest 

speed

Questions



Basic Idea …
Sketch



I. Introduction 
to ITS



Questions?



Fundamental diagram of traffic flow (flow vs. density)
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Fundamental diagram of traffic flow and shock wave
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Common Locations for Localized Bottlenecks



Common Locations for Localized Bottlenecks







Basic Idea …
Sketch





Questions?



Case Study

Question

How does traffic around a football 
stadium differ between a match day and a 
non-match day?

Identify pain points and bottlenecks. Based on 
event and traffic management initiatives, you can 
develop clear traffic guidelines, including 
suggestions for alternative access routes, load 
balancing across multiple parking lots and 
incentives for varying arrival times.

https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium

https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium
https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium
https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium
https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium
https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium
https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium
https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium
https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium
https://docs.tomtom.com/move-portal/case-studies/traffic-stats_traffic-stadium


II. ITS 
Applications & 
Data Science
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Impact of ITS on the Transport System

• Converts the Static Control Systems into Dynamic Control 
Systems
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Dynamic 
System

Information

Static 
System

Informed Decisions     ----> 

Maximize the capacity utilization

Data 
Collection



Intelligent 

Transportation 

System 



What is an ITS System ?
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Infrastructure

Information

Communication

Travelers / 
Fleet

Vehicles

Transport 
Network

Government 
& Control 
Agencies

with ITS without ITS



Application in ITS

Who,

Does 
What, 

When How 

Why

Intelligent 

Transportation 

System 



Intelligent 

Transportation 

System 

Transportation 
Engineer

Systems Engineer

Automation 
Engineer

Telecommunication 
Engineer

Software Engineer



When to think about ITS 

• Solve an existing traffic problem: congestion, reliability, … etc

• Improve traffic services

• Operate the traffic system more reliably and more effectively

• Store and evaluate archived data collected from the operating 
system
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3. ITS systems offer “informed decisions” to 
…

a. Static systems 

b. Dynamic systems

c. Maximize capacity utilization

d. Transportation systems

e. Decision makers

Questions



ATDM



Active Transportation and Demand Management 
(ATDM)

• Linking transportation demand management (TDM) and 
traffic management enhances the ability for transportation 
stakeholders to address mobility and reliability concerns in 
travelers’ decision-making processes and enable users to 
make informed decisions throughout their trip. 



4. ATDM systems enhance …

a. traffic management

b. demand management

c. mobility and reliability

d. users' decisions

e. any of the above

Questions



Active Transportation and Demand Management 
(ATDM)

• ATDM is the dynamic management, control, and influence of 
travel demand, traffic demand, and traffic flow of 
transportation facilities.

Real-time Archived Data Predictive Data

https://ops.fhwa.dot.gov/



5. ATDM systems are …

a. Dynamic systems

b. control systems

c. ITS systems

d. Demand management systems

e. all of the above

Questions





Active Traffic Management (ATM) Strategies 

• Active Traffic Management (ATM) strategies focus on influencing travel behavior 
during a trip with respect to operations and lane and facility choices.

• ATM is the ability to dynamically manage recurrent and non-recurrent congestion 
based on prevailing and predicted traffic conditions.

• Focusing on trip reliability, ATM maximizes the effectiveness and efficiency of the 
facility, while also increasing safety and throughput by using integrated systems 
with new and automated technologies.

• Adaptive Ramp Metering (ARM)
• Adaptive Traffic Signal Control (ATSC)
• Dynamic Junction Control (DJC)
• Dynamic Lane Assignment (DLA)
• Dynamic Lane Reversal (DLR)
• Dynamic Merge Control (DMC)

• Dynamic Shoulder Lanes (DShL)
• Dynamic Speed Limits (DSpL)
• Queue Warning (QW)
• Transit Signal Priority (TSP)



Active Traffic Management (ATM)

• Active traffic management (ATM) is the ability to dynamically 
manage recurrent and non-recurrent congestion based on prevailing 
and predicted traffic conditions. Focusing on trip reliability, it 
maximizes the effectiveness and efficiency of the facility.

• ATM approaches seek to increase throughput and safety through the 
use of integrated systems with new technology, including the 
automation of dynamic deployment to optimize performance 
quickly and without delay that occurs when operators must deploy 
operational strategies manually.

• ATM includes dynamic routing, dynamic junction control, adaptive 
signal control, and transit signal priority. 



Active Traffic Management (ATM)
• Dynamic lane use/shoulder control: the dynamic opening of a shoulder lane to traffic or 

dynamic closure of travel lanes on a temporary basis in response to increasing 
congestion or incidents.

• Dynamic speed limits: the dynamic change in speed limits based on road, traffic, and 
weather conditions.

• Queue warning: the dynamic display of warning signs to alert drivers that congestion 
and queues are ahead.

• Adaptive ramp metering: the dynamic adjustment of traffic signals at ramp entrances to 
proactively manage vehicle flow from local-access roads.

• Dynamic rerouting: the dynamic provision of alternate route information in response to 
increasing congestion at bottlenecks/incidents.

• Dynamic junction control: the provision of lane access based on highway traffic present 
and merging/diverging traffic to give priority to the facility higher volume to minimize 
the impact of the merging/diverging movement.

• Adaptive traffic signal control: the optimization of signal timing plans based on 
prevailing conditions to increase throughput along an arterial.



6. ATM systems manage …

a. throughput

b. dynamic systems

c. recurrent and non-recurrent congestion

d. Demand management systems

e. all of the above

Questions



Benefits of ATM

• A decrease in primary incidents by alerting drivers to congested conditions 
and promoting more uniform speeds;

• A decrease in secondary incidents by alerting drivers to the presence of 
queues or incidents and proactively managing traffic in and around incidents;

• Increased throughput by reducing the delay associated with the number of 
primary and secondary incidents reducing speed differential in traffic flow, 
and reducing the shockwave effects of excessive breaking.

• Increased overall capacity by adding shoulder use during congested periods 
when it is needed most;

• Overall improvement in speed uniformity during congested periods; and
• Increased trip reliability by increasing capacity and throughput and reducing 

incident delay and improving vehicle throughput.



Identifiers to use ATM Strategies

• High traffic volumes;
• Changes in prevailing conditions;
• A high prevalence of crashes;
• Capacity bottlenecks;
• Adverse weather;
• Adverse environmental impacts;
• Variability in trip reliability;
• Construction impacts;
• Financial constraints and priorities; and,
• Limitation in capacity expansion.



7. It is advised to use ATM systems at …. 
conditions

a. limited capacity expansion

b. adverse weather

c. high traffic volumes

d. construction impacts

e. all of the above

Questions



Potential measures to evaluate system 
performance and ATDM deployments



8. Potential measures to evaluate system 
performance and ATDM deployments include 
….

a. travel time

b. travel delay

c. queue length

d. vehicle miles travelled

e. all of the above

Questions



Active Traffic Management (ATM) in USA



Information

Data Collection ---> Processing ---> Analysis ---> Information
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• Speed
• Flow
• Travel Time
• Weight
• Departure Time
• Trip Duration
• Accidents

• Predicted Speed
• Predicted Flow
• Expected Time of 

Arrival
• Alternative 

Routes
• En-route 

Information

• Speed
• Flow
• Travel Time
• Weight
• Departure Time
• Trip Duration
• Accidents

• Speed
• Flow
• Travel Time
• Weight
• Departure Time
• Trip Duration
• Accidents

Daily
Hourly

Real-time
Predictions



Data Collection ---> Processing ---> Analysis ---> Information

Information
Information Systems
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Processing Units 

Software Packages

Algorithms

Experts; Scientists 
& Engineers



Before Implementing ITS

• Nation-wide Vision

• ITS Architecture

• Feasibility Studies … Cost – Benefit Analysis

• ITS Applications should be:

1. Integrated: major elements of the ITS Taxonomy are linked

2. Compatible:
3. Expandable:
4. Standardized:
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Integration in ITS
• Sharing of information between agencies

– when arterial traffic data are shared with transit agencies so they can improve service

• Equipment interoperability
– when emergency vehicles communicate with traffic signals to preempt signal timing 

to improve incident response

• Coordinate control actions between different agencies
– when arterial management agencies coordinate signal timing on a corridor
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Standardization in ITS
Regional standards or utilized from other regions. Standards lead to 
faster and more reliable systems development according to the 
governmental goals.
• To have a consistent & expectable product behavior
• To improve the interfaces between parts of complex systems
• Help users to expect at least minimum product performance
• Help public agencies and other organizations to cooperate and 

interact successfully.
• Offer manufacturers and vendors easier entry to markets
• Offer buyers a greater choice of suppliers, at lower risk and lower 

cost.

56



Architecture

57

4 Types of ITS Architecture:

1

4

3

2



Architecture Reference

• The Architecture Reference for Cooperative and Intelligent 
Transportation (ARC-IT) provides a common framework 
for planning, defining, and integrating intelligent 
transportation systems.

• ARC-IT is a reference architecture: it provides common 
basis for planners and engineers with differing concerns 
to conceive, design and implement systems using a 
common language as a basis for delivering ITS, but does 
not mandate any particular implementation.

• ARC-IT includes artifacts that answer concerns relevant to 
a large variety of stakeholders, and 
provides tools intended for transportation planners, 
regional architects and systems engineers to conceive of 
and develop regional architectures, and scope and 
develop projects.
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https://local.iteris.com/arc-it/html/security/concerns.html
https://local.iteris.com/arc-it/html/methodology/stakeholders.html
https://local.iteris.com/arc-it/html/resources/tools.html


Questions?



Thank You!

ئاً، والعلم لا يعطيك بعضه إلا إذا أعطيته كلك، فإذا أعطيته بعضك لم يعطك شي

.ويظل المرء عالماً ما طلب العلم، فإذا ظن أنه قد علم فقد جهل
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