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System Coordination

The main purpose of signal coordination 
is to discharge the maximum amount of 
main street traffic without enforced 
halts while allowing adequate capacity 
for cross-street traffic.
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System Coordination

Two traffic signal system coordination 
schemes are available:

bandwidth system which permits 
continuous movement in a progression 
bandwidth
disutility system which is aimed at 
minimizing travel cost (delays, stops, fuel 
emissions, etc.) along an arterial or 
through an area.



CE474 Traffic Systems Design-Fall 2004-

System Coordination: Advantages
higher speed of progression and fewer 
stops which alleviate spill-over queues.
smooth traffic operation which increases 
capacity, decreases energy consumption 
and reduces air pollution.
signal coordination entices drivers to 
maintain a uniform speed to avoid stopping 
at red lights within the system, as a result 
overall speed variations is reduced.
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System Coordination: Advantages

main traffic will tend to remain on the 
arterial street system instead of using 
parallel minor streets.
coordination is meant to prevent the queue 
of vehicles at one intersection from 
extending back and interfering with 
upstream traffic.
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Bandwidth System: Time Space Diagram
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Bandwidth System

Offset
The sum of offsets in two directions must 
be equal to an integer number of cycles.          
Offij + Offji = n C 

Ideal Offset
Off(ideal) = L / v - (Q * h + Loss1)
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Bandwidth System

Efficiency
is a measure of how much of the cycle length has 
been used by the bandwidth 
Efficiency = (Bandwidth / Cycle Length) 100% 

Attainability
is a measure of the progression's ability to utilize 
the available greens of the intersections within the 
artery 
Attainability = (Bandwidth/Min. Artery Through 
Green) 100% 
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Disutility System

Disutility is a measure of effectiveness 
which can be expressed by delays, 
stops, and other terms, e.g. fuel 
consumption, queue length, cost
Disutility = A (Total Delay) + B (Total 
Stops) + C (other terms)
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Computer Programs

PASSER-II [MAXBAND] – Mathematical 
bases optimization
TRANSYT-7F [Hill-climb – Genetic 
Algorithm]
SYNCHRO [?]
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Signal Timing Elements
& Contributing Factors

Cycle Length
Splits
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Secondary Flow

Mid-Block 
Volume

Arrival Flow
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Synchro
Map Window
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Open File
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New File
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Mapping out 
Links and 
Intersections
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Mapping out 
Links and 

Intersections
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Creating an 
Intersection
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Intersection 
properties
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Intersection Geometric
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Network 
Settings
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Intersection Volumes



CE474 Traffic Systems Design-Fall 2004-

Intersection Signal Timings
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Timing Optimization
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