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• Upgrade of ATMS Central Software

• Controller’s replacement*

• Installation of new detection

• Installation of adaptive system

MOTIVATION - MIAMI DADE ATMS PROJECT OBJECTIVE



4

Complexity / Cost / Awareness / Information Given

Fl
ex

ib
ili

ty
 /

 P
o

te
n

ti
al

 /
 B

e
n

ef
it

s*

Fix Time

Responsive

Futuristic

Adaptive

Actuated

BACKGROUND - EVOLUTION OF TRAFFIC CONTROL



5

Complexity / Cost / Awareness / Information Given

Fl
ex

ib
ili

ty
 /

 P
o

te
n

ti
al

 /
 B

e
n

ef
it

s*

Fix Time

Responsive

Futuristic

Adaptive

Actuated

BACKGROUND - EVOLUTION OF TRAFFIC CONTROL

ΔX

ΔY



For given network of N facilities, identify those M (0<M<N) that should have 
new technology / adaptive system deployed
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PROBLEM FORMULATION



• Match (limited) supply and demand, or

• Assign new technology to adequate facilities, or 

• Analyze the operational attributes to identify facilities that 
offer room for improvement:

– Cycle optimization

– Split optimization

– Offset optimization

– Transition mitigation, etc.
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METHODOLOGY: UNDERLYING PRINCIPLES
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OPERATIONAL ATTRIBUTES

Signal Timing Program

1. Number of plans* 

2. Number of time-of-day points* 

3. Percentage of the time that

the signal is running free

Signal Timing Parameters

1. Number of vehicular phases

2. Number of pedestrian phases

3. Maximum cycle length

4. Minimum cycle length

Intersection Complexity

1. Presence of special ped. treatment

2. Presence of railroad preemption

3. Presence of overlaps

4. Presence of lead/lag LT operations

5. Presence of nearby freeway ramps

Connectivity  

1. Isolated operations

2. Region density

3. Presence of an existing adaptive system

4. Importance of the State roads
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1. Identification of the operational attributes (# of plans, CL) 

2. Computation of the intersection’s score                                                                
(for given user inputs and weights)

3. Spatial aggregation (if any) of the computed scores

4. Sorting and selection of the top M facilities 

5. Fine-tunning
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METHODOLOGY: STEP-BY-STEP
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1. Identification of the operational attributes

2. Computation of the intersection’s score 

3. Spatial aggregation of the computed scores

4. Sorting and selection of the top M facilities 

5. Fine-tunning

Process



SPATIAL AGGREGATION
(CUSTOM POLYGONS)
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PLATFORM DEVELOPMENT - ARCHITECTURE
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Spatial Integration: 
Node Level 
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Spatial Integration: 
Polygon Level 
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Spatial Integration: 
Polygon Level 



Demonstrated Platform:

• Matches supply (technology) and demand (operational attributes) 

• Relies on traditional engineering principles

• Supports decision process by providing (quick) initial solution

• Possess robust, flexible & transferable design

• Has been deployed in the Cloud
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CONCLUSIONS



• Incorporation of additional operational attributes 

• Analysis of other use cases and/or multiple networks 

• Investigation of stability and robustness of proposed solutions 
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FUTURE WORK
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TRR PUBLICATION CLOUD SOLUTION*

*FOR CREDENTIALS PLEASE CONTACT 
NMITROVIC@CHACOMPANIES.COM
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Thank You!

Nikola Mitrovic, PhD
nmitrovic@chacompanies.com

mailto:dpoe@chacompanies.com
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BACKGROUND - TMC OPERATIONS
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coord. section i coord. section j coord. section k Intersection Level ATCS deployment no upgrades

Section Level ATCS deployment no upgrades
Subsection Level ATCS deployment no upgrades
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