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1 Scope 

1.1 Document Purpose and Scope 

1.1.1 The scope of this document covers the consideration of traffic signal control technology for use 

along major and some minor arterials that are within the Smoothed Urban Boundary of the 

Eastern Shore Metropolitan Planning Organization (ESMPO).  shows the project study area, 

which includes many of the signalized intersections on federal, state, and county routes within 

the Smoothed Urban Boundary. 

 

Figure 1: Project Study Area 
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1.1.2 This document describes and provides a rationale for the expected operations of the proposed 

traffic signal control technologies. 

1.1.3 It documents the outcome of stakeholder group discussions and consensus building that has 

been undertaken to ensure that the system that is implemented is operationally feasible and 

has the support of stakeholders. 

1.1.4 The intended audience of this document includes: system operators, administrators, decision-

makers, elected officials, other nontechnical readers and other stakeholders who will share 

responsibility for the operation of the system or be directly impacted by it. 

1.2 Project Purpose and Scope 

1.2.1 This project will consider four (4) types of traffic signal operating modes for each of the corridors 

within the study area: 

1. Isolated operation – each signal operates with an independent cycle length based on either 

fixed time or traffic actuation 

2. Coordinated time-of-day operation – a system of signals operate in a coordinated fashion 

based on signal timing parameters that are programmed to operate during set periods on a 

given day 

3. Responsive operation – a system of signals operate in a coordinated fashion based on signal 

timing parameters that are programmed to operate based on the results of a comparison of 

field data to predetermined timing plan options and cycle lengths stored on a central server 

4. Adaptive operation – a system of signals operating in a coordinated fashion based on real-

time adjustments to signal timing plans based on current traffic conditions, demand, and 

system capacity – similar to responsive, except that the task is performed with more 

complex algorithms with fewer constraints and less lag time 

1.2.2 The purpose of providing enhancements to signal technology in the study area is to provide 

additional options and capabilities for managing fluctuations in traffic patterns due to special 

events, holidays, and route diversions. 

1.2.3 All the capabilities of the existing coordinated systems will be maintained. 

1.3 Procurement 

1.3.1 A detailed procurement plan will be prepared after the system requirements have been 

determined. 
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2 Referenced Documents 

2.1.1 The following documents have been used in the preparation of this Concept of Operations and 

stakeholder discussions. Some of these documents provide policy guidance for traffic signal 

operation in this area, some are standards with which the system must comply, while others 

report the conclusions of discussions, workshops and other research used to define the needs of 

the project and subsequently identify project requirements. 

2.1.1.1 Systems Engineering 

 “Systems Engineering Guidebook for ITS”, California Department of Transportation, 

Division of Research & Innovation, Version 3.0 

 "Systems Engineering for Intelligent Transportation Systems, An Introduction for 

Transportation Professionals" 

 “Developing Functional Requirements for ITS Projects”, Mitretek Systems, April 2002 

 "Developing and Using a Concept of Operations in Transportation Management System, 

FHWA TMC Pooled-Fund  Study 

 NCHRP Synthesis 307: Systems Engineering Processes for Developing Traffic Signal Systems 

2.1.1.2 Adaptive Signals 

 NCHRP Synthesis 403: "Adaptive Traffic Control Systems: Domestic and Foreign State of 

Practice" 

 FHWA-HOP-11-027: “Model Systems Engineering Documents for Adaptive Signal Control 

Technology (ASCT) Systems” 

2.1.1.3 ITS, Operations, Architecture, Other 

 FHWA Rule 940, Federal Register / Vol. 66, No. 5 / Monday, January 8, 2001 / Rules and 

Regulations, DEPARTMENT OF TRANSPORTATION, Federal Highway Administration 23 CFR 

Parts 655 and 940, (FHWA Docket No. FHWA-99-5899] RIN 2125-AE65 Intelligent 

Transportation System Architecture and Standards 

 Regional ITS Architecture Guidance Document; “Developing, Using, and Maintaining an ITS 

Architecture for your Region; National ITS Architecture Team; October 2001 

 “Alabama Statewide ITS Architecture”, Gresham, Smith, and Partners for the Alabama 

Department of Transportation, October 2014 
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3 User-Oriented Operational Description 

3.1 The Existing Situation 

3.1.1 Network Characteristics 

3.1.1.1 Arterial 

Table 1 contains the functional classification and signal operational characteristics of the study corridors. 

Table 1: Corridor Functional Classification and Signal Characteristics 

Corridor 
Total 

Intersections 
Functional 

Classification 
Signal 

Characteristics 

CR-13 3 Minor Arterial Isolated 

CR-64 1 Minor Arterial Isolated 

SR-59 6 Principal Arterial Coordinated(1) 

SR-104 1 Minor Arterial Isolated 

SR-181 17 Minor Arterial Coordinated 

US-31 6 Minor Arterial Isolated 

US-90 4 Minor Arterial Isolated 

US-98 23 Principal Arterial Coordinated(2) 

TOTAL 61   
(1) Signal coordination deactivated 

(2) Signal coordination deactivated in Fairhope 

Figure 1 contains a map of the north portion of the study area, while Figure 2 contains a map of the 

south portion of the study area. Figure 3 contains a map of the Loxley portion of the study area. 

Since the arterials have irregularly spaced signalized intersections, there is no common cycle length that 

allows two-way progression. During the peak periods, the cycle length is generally determined by the 

needs of one or more critical intersections. The cycle length required to service traffic at the critical 

intersection(s) is generally close to a “natural” cycle length, or the cycle at which the critical intersection 

would run in an isolated mode or the minimum delay cycle length. 
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Figure 2: Project Study Corridors (North Section) 

 

  

Signalized Study Intersection 
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Figure 3: Project Study Corridors (South Section) 

 

  

Signalized Study Intersection 
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Figure 4: Project Study Corridors (Loxley Section) 

 

 

Signalized Study Intersection 
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3.1.1.2 Grid 

There are no traditional street grid networks in the study area. 

3.1.1.3 Isolated Intersection or Small Group 

Table 1 shows corridors which contain isolated signalized intersections. Small groups of coordinated 

intersections are present in the US-98 Daphne signal system. SR-59, US-90, and US-98 all contain several 

closely-spaced intersections with major vehicular turning movements at a freeway interchange. Queuing 

from on-ramps affects the distribution of traffic across the arterial lanes. Queuing from on-ramps affects 

the saturation flow of some movements during its green time signal indication. 

3.1.1.4 Jurisdictions 

All signals that are located within the city limits of Daphne, Fairhope, or Spanish Fort are owned, 

operated, and maintained by each City. ALDOT assists with timing maintenance on State/Federal routes. 

All signals on County routes located in unincorporated Baldwin County are owned, operated, and 

maintained by Baldwin County. All signals located on State or Federal routes located in unincorporated 

Baldwin County are owned, operated, and maintained by Baldwin County. 

3.1.2 Existing Traffic Characteristics 

3.1.2.1 Overview 

Table 2 contains 2013 AADT values within the study area along each of the State/Federal routes. 

Table 2: Corridor AADT (2013) 

Corridor Location AADT 

SR-59 N of Pelham Ave 22,960 

S of Flowerwood Rd 28,530 

N of I-10 15,660 

SR-104 E of US-98 6,580 

E of CR-13 6,910 

E of SR-181 6,950 

SR-181 S of CR-34 9,520 

N of CR-44 11,990 

S of CR-48 12,570 

N of CR-30 13,940 

N of SR-104 13,710 

N of Higbee Rd 9,380 

S of Corte Rd 11,870 

N of Corte Rd 14,040 

S of CR-64 14,300 

N of CR-64 20,370 

N of Champions Way 20,540 

S of I-10 36,090 

N of I-10 20,230 
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Corridor Location AADT 

US-31 W of US-98 15,710 

E of US-98 10,560 

W of CR-72 11,440 

W of Timbercreek Blvd 13,230 

US-90 E of I-10 EB Ramps 13,150 

W of CR-13 13,460 

US-98 S of CR-32 6,680 

S of CR-44 14,960 

N of CR-44 18,170 

S of CR-46 18,690 

N of CR-46 20,330 

N of CR-30 20,770 

N of SR-104 21,710 

S of Parker Rd 25,250 

N of Rock Creek Pkwy 24,050 

S of Johnson Rd 23,700 

S of CR-64 31,650 

N of CR-64 30,180 

N of Whispering Pines Rd 31,810 

S of Van Buren St 29,720 

N of I-10 28,820 

S of US-31 15,300 
AADT: Average Annual Daily Traffic 

Source: ALDOT Website 

3.1.2.2 Peak Periods 

Peak hour traffic is generally heavier heading in the direction of I-10 during the morning peak period, 

with many commuters being employed or conducting business in Mobile or its vicinity. The reverse 

pattern holds true for the afternoon peak period. Further away from I-10, peak hour traffic is generally 

heavier heading in the direction of employment centers in each city during the morning peak period, 

with the reverse being true during the afternoon peak period. 

3.1.2.3 Business Hours 

Business hour volumes (generally between the morning and afternoon peak periods) are higher than the 

morning peak, but lower than the afternoon peak. Business hours volumes are directionally balanced 

between the peaks. During the lunchtime period, there are minor volume peaks. Schools within close 

proximity of the study corridors impact traffic conditions. 

3.1.2.4 Evening Peaks 

During the evening peak (generally the peak traffic condition that occurs following the afternoon 

commuter peak) the flows are balanced and light. 
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3.1.2.5 Weekends 

During the weekends, the traffic flows are generally balanced and light.  Saturday or Sunday peaks are 

related to retail, recreation, worship facilities and other factors. 

3.1.2.6 Events and Incidents 

Events and incidents are types of non-recurrent congestion. Heavily directional event traffic is 

experienced in this area, particularly during the summer months. Heavily directional incident-related 

traffic is experienced in this area, particularly near the I-10 corridor. 

3.1.2.7 General 

There is a high proportion of turning traffic along many of the arterials within the network, particularly 

at I-10 and where arterials intersect. Queues sometimes overflow the available storage length from turn 

bays at many of these locations during the commuter peaks. In most locations, traffic along the arterials 

is predominantly through traffic. 

Traffic conditions change quickly when there is an incident on the I-10 or US-98 bridge over Mobile Bay. 

When traffic is rerouted to one bridge due to an incident on the other bridge, the signalized corridor 

encountered on either end of the bridge with the additional traffic experiences great variation from 

typical traffic conditions. 

Traffic conditions also change quickly when the path of a tropical storm or hurricane is projected to 

cross near or over the study area. SR-98 and SR-181 are designated hurricane evacuation routes, but all 

routes experience heavy generally northbound traffic in anticipation of evacuations. 

3.1.3 Signal Grouping 

Based on the spacing of traffic signals, and the characteristic of traffic within the study area, the mode of 

operation recommended for each signalized corridor is shown in Table 3. 

Table 3: Corridor Recommended Mode of Operation 

Corridor Total Intersections Recommended Operation 

CR-13 3 Isolated1 

CR-64 1 Isolated 

SR-59 6 Coordinated5 

SR-104 1 Isolated4 

SR-181 143 Coordinated2,3 

US-31 6 Coordinated2 

US-90 4 Coordinated2 

US-98 23 Coordinated2 
1. Roundabout currently being considered for CR-13 at CR-64 

2. ALDOT implementation of flashing yellow arrows is planned 

3. Champions Way, Pleasant Rd, and CR-64 recommended operation is isolated 

4. Interconnection with SR-181 or US-98 recommended 

5. Further study recommended 



Eastern Shore MPO Traffic Signal Technology  Concept of Operations | Feb 2015 

11 
 

Since isolated operation is recommended for the CR-13 and CR-64 corridors, further discussion related 

to traffic signal technology requirements are not applicable to these corridors. Interconnected signal 

control is recommended for SR-104 at CR-13 in part based on its proximity to US-98 and SR-181, and 

would give ALDOT the ability to remotely operate and monitor this intersection. Coordinated operation 

is recommended for SR-59 in Loxley. However, further study is recommended since it is functionally part 

of the SR-59 corridor from I-65 to its southern terminus in Gulf Shores. 

Figures 5 through 7 show the recommended mode of operation by intersection, including recommended 

groupings numbered by priority in terms of implementation. Some of the recommended groupings are 

based on previously identified groups that are, or were at one time, operating in coordinated fashion. 
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Figure 5: Recommended Mode of Operation (North Section) 

 

Coordinated Signals (Group 1) 

Coordinated Signals (Group 2) 

Coordinated Signals (Group 4) 

Isolated Signals 

Roundabout (under consideration) 
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Figure 6: Recommended Mode of Operation (South Section) 

 

Coordinated Signals (Group 3) 

Coordinated Signals (Group 4) 

Isolated Signals 
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Figure 7: Recommended Mode of Signal Operation (Loxley Section) 

 

Further Study Recommended 
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Along the study corridors recommended for coordination, traffic conditions vary and sometimes would 

be expected to be coordinated as a single group, while at other times they may be coordinated as two 

(or more) separate and independent groups. 

3.1.4 Land Use Characteristics 

3.1.4.1 Existing Land Uses 

US-98 and SR-181 provides access to large retail shopping centers immediately adjacent to I-10. 

Adjacent frontage land uses are mainly retail (for example; strip malls with numerous driveways, 

shopping malls with several signalized driveways, and big box outlets). Each arterial serves a mixture of 

land uses, including residential, office, commercial, and retail. US-31 provides a parallel route to I-10, 

while US-98 and SR-181 both provide interchange access to I-10. 

3.1.4.2 Future Land Use Changes 

The following proposed/planned developments would impact traffic conditions within the study area. 

 Apartment complex (Daphne, US-98 at Johnson Road) 

 Apartment complex and fire station (Fairhope, US-98 at Parker Road) 

 Soccer complex (Fairhope, CR-13 and Manley Road) 

 Catholic school (Fairhope, SR-181 and Higbee Road) 

 Shopping center revision (Spanish Fort, US-98 at US-31 – SW corner) 

 Pro-style golf driving range (Fairhope) 

3.1.4.3 Pedestrians and Public Transit 

Pedestrian delays are a factor in choosing signal phasing and timing parameters. Pedestrians are present 

some cycles during school peak hours, but are rarely present or affection signal operation at other 

times. Pedestrian crossings are most prominent within the US-98 corridor. 

The Baldwin Rural Area Transportation System (BRATS) provides transit services for Baldwin County to a 

variety of destinations. BRATS transit vehicles are not equipped with technology that influence the 

operation of any traffic signals within the study area. The effectiveness of BRATS transit services and fire 

stations along and near the study corridors are affected by the operation of the traffic signals. 

3.1.4.4 Agencies 

Agencies were previously covered in Section 3.1.1.4.  

3.1.4.5 Existing Architecture 

The ALDOT Southwest Region Office and the ALDOT Traffic Design Section in Montgomery have a copy 

of the Regional Architecture. Additionally, the Statewide Architecture is available on the ALDOT website. 

There are a total of 61 signalized intersections within the study area. There are three (3) on-street 

master controllers in the US-98 Daphne corridor, and each master controller communicates with the 

local controllers in their group via spread spectrum (wireless radio) interconnect. The US-98 Daphne 

corridor is operating in coordinated mode. The US-98 Fairhope corridor is equipped with copper 

(hardwire) interconnect, however the communication is inactive at this time and the signalized 
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intersections are operating in isolated mode. The SR-181 Daphne corridor is operating in local controller 

time-based coordinated mode. Each controller in the SR-181 Daphne corridor is equipped with a GPS 

sensor that frequently synchronizes the controller clocks to insure proper coordination of the signal 

system is maintained. 

The existing signalized intersection characteristics are shown in Table 4. Appendix A contains photos of 

each cabinet interior. 

Table 4: Existing Signalized Intersection Characteristics 

Corridor Cross Street Maintenance Controller Model Configuration Detection Peds Coord Comm 

SR-181 CR-32 Baldwin Co Peek 3000E Span Loops    

SR-181 CR-44 Baldwin Co Eagle EPAC300 Span Video    

SR-181 Walmart Baldwin Co Eagle EPAC300 Mast Arm Loops   Copper 

SR-181 CR-48 Baldwin Co Peek 3000E Mast Arm Loops   Copper 

SR-181 CR-30 Baldwin Co Peek 3000E Span Video    

SR-181 SR-104 Baldwin Co Peek 3000E Span Loops    

SR-104 CR-13 Baldwin Co Peek 3000E Mast Arm Video    

SR-181 CR-64 Baldwin Co Eagle EPAC300 Mast Arm Video    

SR-181 Pleasant Rd Baldwin Co Eagle EPAC300 Mast Arm Video    

SR-181 Champions Way Baldwin Co Eagle EPAC300 Mast Arm Video    

US-90 CR-13 Daphne Eagle EPAC300 Span Loops    

US-90 Renaissance Pkwy Daphne Eagle EPAC300 Mast Arm Video    

SR-181 US-90 Daphne Eagle EPAC300 Span Loops  Yes GPS/TBC 

SR-181 Dimitrios Ave Daphne Eagle EPAC300 Span Loops  Yes GPS/TBC 

SR-181 I-10 EB Daphne Eagle EPAC300 Span Video  Yes GPS/TBC 

SR-181 I-10 WB Daphne Eagle EPAC300 Span Loops  Yes GPS/TBC 

SR-181 Eastern Shore Blvd Daphne Eagle EPAC300 Span Loops  Yes GPS/TBC 

SR-181 Timbercreek Blvd Daphne Eagle EPAC300 Span Loops  Yes GPS/TBC 

SR-181 Eastern Shore Dr Daphne Eagle EPAC300 Span Loops  Yes GPS/TBC 

SR-181 US-31 Daphne Eagle EPAC300 Span Loops   GPS/TBC 

US-98 CR-32 Baldwin Co Eagle EPAC300 Span Loops    

US-98 CR-44 Fairhope Eagle EPAC300 Span Loops Yes  Copper 

US-98 Middle St Fairhope Eagle EPAC300 Span Loops Yes  Copper 

US-98 Nichols Ave Fairhope Eagle EPAC300 Span Loops Yes  Copper 

US-98 CR-46 Fairhope Eagle EPAC300 Span Loops Yes  Copper 

US-98 CR-48 Fairhope Eagle EPAC300 Mast Arm Video Yes  Copper 

US-98 CR-30 Fairhope Eagle EPAC300 Span Loops Yes  Copper 

US-98 SR-104 Fairhope Eagle EPAC300 Span Loops Yes   

US-98 Parker Rd Fairhope Econolite ASC Mast Arm Video    

US-98 Rock Creek Pkwy Fairhope Eagle EPAC300 Span Loops    

US-98 Johnson Rd Daphne Eagle EPAC300 Span Loops Yes  Radio 

US-98 Vann Ave Daphne Eagle EPAC300 (1) Span Loops  Yes Radio 

US-98 CR-64 Daphne Eagle EPAC300 Mast Arm Video Yes  Radio 

US-98 Santa Rosa Ave Daphne Eagle M50 Span Loops Yes Yes Radio 

US-98 Whispering Pines Rd Daphne Eagle EPAC300 Mast Arm Video Yes  Radio 

US-98 Walmart Daphne Eagle EPAC300 (1) Span Loops  Yes Radio 

US-98 Main St Daphne Eagle EPAC300 Span Loops   Radio 

US-98 Van Buren St Daphne Eagle EPAC300 Span Loops  Yes Radio 

US-98 Zaxby's Daphne Eagle EPAC300 (2) Span Loops  Yes Radio 

US-98 US-90 Daphne Eagle EPAC300 Span Video  Yes Radio 

US-90 I-10 EB Daphne Peek 3000 Span Loops   Radio 

US-90 Bayview Dr Daphne Eagle EPAC300 Span Loops  Yes Radio 

US-98 I-10 WB Daphne Eagle EPAC300 (1) Span Video  Yes Radio 

US-98 Bass Pro Blvd Daphne Eagle EPAC300 Mast Arm Video  Yes Radio 

US-98 Town Center Ave Daphne Eagle EPAC300 Mast Arm Video  Yes Radio 

US-31 US-98 Spanish Fort Eagle EPAC300 Span Video/Loops   Radio 
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Corridor Cross Street Maintenance Controller Model Configuration Detection Peds Coord Comm 

US-31 SR-225 Spanish Fort Transyt 1880EL Span Loops    

US-31 School Rd Spanish Fort Eagle EPAC300 Span Loops Yes   

US-31 CR-72 (Wayside Dr) Spanish Fort Peek 3000E Span Loops    

US-31 Timbercreek Blvd Spanish Fort Peek 3000E Span Loops    

US-31 CR-72 (Stagecoach Rd) Spanish Fort Peek 3000E Span Video    

CR-13 CR-64 Daphne Eagle EPAC300 Span Loops    

CR-13 Whispering Pines Rd Daphne Eagle EPAC300 Span Loops    

CR-13 Champions Way Daphne Peek 3000 Span Loops Yes   

CR-64 Pollard Rd Daphne Eagle EPAC300 Span Loops    

SR-59 CR-55 Loxley Eagle EPAC300 Mast Arm Video    

SR-59 CR-64 Loxley Peek 3000 Span Loops Yes   

SR-59 Pelham Dr Loxley Eagle EPAC300 Span Loops Yes   

SR-59 Flowerwood Rd Loxley Eagle EPAC300 Span Loops    

SR-59 I-10 WB Loxley Eagle EPAC300 Span Video/Loops    

SR-59 Flying K Rd Loxley Eagle EPAC300 Span Radar/Loops    

GPS/TBC – Global Positioning System/Time Based Coordination 

(1) Cabinet also contains on-street MARC300 master controller 

(2) 4-phase cabinet (antiquated) 

There is an existing Traffic Management Center (TMC) at ALDOT Southwest Region. The TMC is not 

directly connected with any of the study corridors at this time. The on-street masters are equipped with 

dialup modems. The functionality of those dialup modems is not known at this time. 

Southern Light owns in-place fiber optic communication cable along portions of the corridors 

recommended for coordinated operation. It is envisioned that the Southern Light fiber network will be 

the backbone infrastructure for signal communication. 

Figure 8 shows the current Southern Light coverage area within the study area. 

All study corridors recommended for coordinated operation, with the exception of SR-181 south of I-10, 

have either curbside or adjacent parallel route access to the Southern Light fiber network. The north-

south fiber optic cable run near US-98 runs along both US-98 and Scenic 98. According to Southern Light 

representatives, Baldwin County and each City in the study area have a direct connection to the 

Southern Light network, and fiber counts are sufficient for supporting communication of the traffic 

signals. The ALDOT Southwest Region Office is interconnected to the ALDOT Southwest Region TMC in 

Mobile, which is already connected to the Southern Light fiber network. 

In the segments of these corridors where Southern Light fiber is not present, installation of fiber optic 

cable will be required for system communication purposes. 

Dark (unused) fibers are often available on a leasing basis, typically priced per fiber per mile, for signal 

communication purposes. The exact details of the leasing agreement between Southern Light and 

Baldwin County and each City will be determined on a case-by-case basis, and is dependent on the 

terms of each agency’s current rights-of-use agreement with Southern Light, number of fibers required 

to run the system, the length of fiber coverage required, and many other design-specific details. Further 

progress in the engineering design of the signal system is required to identify specific costs associated 

with fiber optic communication for each proposed system. 
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Gulf Shores is currently utilizing fiber from Southern Light for communication of the SR-59 signal system, 

based on the terms of their current rights-of-use agreement with Southern Light. 

Figure 8: Southern Light Fiber Network Coverage Area 

 

3.2 Limitations of the Existing System 

The existing system cannot proactively recognize the onset of peak period traffic congestion, so the peak 

period coordination plan introduction times for US-98 and SR-181 in Daphne are set conservatively to 

ensure they cover the normal variation in duration and intensity of the peak. This results in the signal 

timing being less efficient during the early and late parts of the peak periods. 

The peak direction can fluctuate during the peak, so the peak period plans are a compromise for this 

variation and uncertainty in peak traffic flow direction. An adaptive system would be expected to 

recognize the direction of heaviest flow in real time and react accordingly, rather than use a plan that is 

less efficient but can accommodate a range of flows. 
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The existing system cannot detect non-recurrent unexpected changes in traffic demand as a result of 

incidents on the adjacent freeway. As a result, the congestion on the arterials is greater than would be 

the case if the signal timing could automatically adjust to the unexpected conditions. This would also 

reduce the need for manual intervention by operators when the incident is brought to their attention. 

The existing system cannot detect the changes in traffic conditions before and after special events. An 

adaptive system could be expected to reduce this inefficiency and match the signal timing more closely 

to the actual traffic patterns. 

3.3 Proposed Improvements to the System 

This section describes in broad terms the improvements that are desirable in order to address the 

limitations described in Section 3.2. The main improvements that are desired are: 

 Recognize changes in traffic conditions and react quickly and automatically to accommodate 

those changes. 

 Overcome the institutional boundaries that currently prevent the signals under the control of 

the different jurisdictions from operating in a coordinated fashion. 

 More efficiently accommodate rail, emergency vehicles and transit vehicles and more quickly 

recover from preemption and priority. 

 Improve the management of queues within the network. 

 Recognize the existence of differing traffic conditions in various parts of the network and react 

in each section appropriately. 

 Improve the productivity of staff by automating many of the routine processes. 

 Keep signal timing current rather than letting its efficiency deteriorate between periodic signal 

re-timing efforts. 

3.4 Vision, Goals and Objectives for the Proposed System 

3.4.1 Vision 

The vision of the system is to provide an advanced traffic control system that responds to changing 

traffic conditions, and reduces delays and corridor travel times, while balancing multimodal 

transportation needs. 

3.4.2 Goals 

The goals of the system are: 

 Support vehicle, pedestrian and transit traffic mobility 

 Provide measurable improvements in personal mobility 

 Support interoperability between agencies 

 Support regional systems 

 Support congestion and environment policy objectives 

 Meet a timely project implementation schedule 
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3.4.3 User Objectives 

The objectives of the adaptive system that support the stated goals are: 

3.4.3.1 To support vehicle, pedestrian and transit traffic mobility: 

 Be capable of supporting priority operations 

 Allow effective use of all controller features currently in use or proposed to be used 

 Minimize adverse effects caused by preemption and unexpected events 

3.4.3.2 To support measurable improvements in personal mobility: 

 Adjust operations to changing conditions 

 Reduce delays 

 Reduce travel times 

 Provide the same level of safety provided by the existing system to vehicles, pedestrians and 

transit 

3.4.3.3 To support agency interoperability: 

 Provide facilities for data exchange and control between systems 

 Allow remote monitoring and control 

 Adhere to applicable traffic signal and ITS design standards 

3.4.3.4 To support regional systems: 

 Be compliant with the regional ITS architecture 

 Allow center-to-center and system-to-system communication 

 Connect to regional traffic control systems 

 Report traffic conditions to regional traffic conditions information systems 

3.4.3.5 To support environmental objectives: 

 Reduce vehicle emissions through improvements in appropriate determinants such as vehicle 

stops and delays 

3.4.3.6 To support a timely schedule: 

 Be sufficiently mature and robust that risk is low and little or no development time will be 

required 

3.4.4 Operational Objectives 

3.4.4.1 The operational objectives of the system will be to: 

 Smooth the flow of traffic along coordinated routes 

 Maximize the throughput of traffic along coordinated routes 

 Equitably serve adjacent land uses 

 Manage queues, to prevent excessive queuing from reducing efficiency 

 Control operation using a combination of these objectives 

 Control operation by changing the objectives under various circumstances 

 For a critical isolated intersection, maximize intersection efficiency 
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3.5 Strategies to be Applied by the Improved System 

The strategies that may be employed to achieve the operational objectives are: 

 Provide a pipeline along a coordinated route to maximize the throughput during periods of high 

demand 

 Provide a pipeline along a coordinated route to smooth the flow of traffic in one or both 

directions 

 Distribute phase times in a way that equitably shares the green time between various 

movements and minimizes the risk of phase failures 

 Manage queues so they do not exceed the available storage capacity and are located so they do 

not affect the capacity of other movements 

 Manage the distribution of green times for vehicles and pedestrians in an equitable manner 

 Employ a combination of these strategies when they are compatible. 

3.6 Technology Strategies Considered 

3.6.1 Isolated (Non-coordinated) Operation 

Isolated operation is appropriate for intersections that are not contained within or located in close 

proximity to a group of traffic signals that are generally expected to be operation in coordinated fashion. 

This is not the case for most of the intersections within the study are, particularly on State and Federal 

routes, and those are not recommended for isolated operation. 

3.6.2 Time Based Coordination (TBC) 

TBC is appropriate for signalized corridors that mainly experience recurring predictable peaks in traffic 

flow. TBC is based on selection of specific timing patterns for certain times of the day where traffic flow 

peaks generally occur. However, TBC systems cannot address the limitations expressed in Section 3.2, or 

achieve most of the strategies mentioned in Sections 3.3 through 3.6. TBC is generally recommended to 

be updated every 2-3 years, however, our experience is that this is rarely the case due to the strain it 

can place on the maintaining agency. 

The SR-181 corridor between US-31 and SR-90 is presently operating in non-interconnected TBC mode, 

meaning that the signals have no means of physically communicating directly with each other. 

The US-98 Daphne corridor is presently operating in interconnected time based coordination mode via 

spread spectrum (radio) interconnect. 

3.6.3 Traffic Responsive Pattern Selection (TRPS) 

TRPS is appropriate for signalized corridors that experience recurring predicable peaks in traffic flow. 

TRPS can also address unpredictable changes in traffic flow, as long as the unpredicted traffic flow event 

results in traffic patterns (identified by traffic data collected over a period of time) that resemble the 

pre-determined parameters that are programmed in the TPRS system. 

There is inherent lag in system response time for TRPS coordination. Since the traffic data used to 

determine the selected TRPS timing pattern is collected over a period of time, it has the potential to not 
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be truly reflective of the actual real time traffic condition when the timing pattern change is initiated. In 

addition, the timing pattern change in itself takes several minutes of transition time for the requested 

timing pattern to replace the current timing pattern and be fully operational. Short term traffic 

fluctuations can result in undesired switching of timing plans in TRPS operation. TRPS has been operated 

in Alabama in the past. It has not been successful due mainly to the following: 

 Level of programming required 

 Maintenance required as traffic volumes increase 

Several timing plans and cycle lengths scenarios have to be designed and programmed into the TPRS 

system in order for it to be effective. All of the timing plans are based on engineering studies and raw or 

forecasted traffic data from several representative slices of time. These timing plans, like TBC timing 

plans, generally need to be updated every 2-3 years. 

3.6.4 Adaptive Signal Control 

Adaptive signal control can adjust signal timings and settings based on real-time data collected in the 

system using complex algorithms. Adaptive signal control can address the existing system limitations, 

and provide the desired overall improvements, vision, goals, and objectives.  

3.7 Recommended Technology Strategy 
Based on the characteristics of the study area corridors and all technology strategies considered, our 

recommendation is to provide a phased approach to implementation of adaptive signal control based on 

the coordinated signal groupings shown earlier in Figures 5 through 7. Section 4.2 discusses the 

anticipated network characteristics in greater detail. 

3.7.1 Complex Coordination Features 

The following features are currently used in coordination patterns. These features will need to remain 

available in fallback operation should the adaptive system fail. 

 Omit phase under some circumstances 

 Detector switching 

 Coordinate beginning or end of green 

 Double cycle or half cycle 

4 Operational Needs 
This chapter describes the operational needs of the users that should be satisfied by the proposed 

adaptive system. Each of the statements describes something that the system and its operators need to 

be able to achieve. Each of the needs will be satisfied by compliance with one or more requirements. 

The following sections refer to the needs of the system operator. It is anticipated that the system 

operator will be the person(s) with the ALDOT Southwest Region Office that will be responsible for 

overall operation and monitoring of the adaptive system. 
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4.1 Adaptive Strategies 

The system operator needs the ability to implement different strategies, individually or in combination, 

to suit different prevailing traffic conditions.  These strategies include: 

• Maximize the throughput on coordinated routes 

• Provide smooth flow along coordinated routes 

• Distribute phase times in an equitable fashion  

• Manage the lengths of queues 

• Manage the locations of queues within the network 

• Manage the preemption event efficiently 

• At an isolated intersection, optimize operation with a minimum of phase failures 

• Manage the coordination in small groups of signals to link phase service at some intersections 

with phase service at adjacent intersections (note that phase-based systems do not explicitly 

calculate cycle, offset, and split at all intersections) 

• Change the operational strategy (for example, from smooth flow to maximizing throughput or 

managing queues) based on changing traffic conditions 

• Detect repeated phase failures and control signal timing to prevent phase failures building up 

queues  

• Minimize the chance that a queue forms at a specified location 

• Modify the sequence of phases to support the various operational strategies 

• Fix the sequence of phases at any specified location (for example, the operator may need to fix 

the phase order at a diamond interchange) 

• Designate the coordinated route based on traffic conditions and the selected operational 

strategy 

• Set signal timing parameters (such as minimum green, maximum green, and extension time) to 

comply with agency policies 

4.2 Network Characteristics 

Table 5 and Figures 9 through 10 show the corridor groups where adaptive signal control is presently 

recommended. 

Table 5: Recommended Adaptive Control Phasing 

Corridor Phases/Groups Total Intersections 

Phase One  

Group A (US-98 Daphne/Spanish Fort area) 19 

Group B (SR-181 Daphne/Spanish Fort area) 12 

Group C (US-98 Fairhope area) 10 

TOTAL 41 

Phase Two  

Group D (SR-181 unincorporated/Fairhope area) 9 
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Figure 9: Adaptive Signal Control Phases & Groups 

Adaptive Phase One 

      Group A – 19 intersections 

      Group B – 12 intersections 

      Group C – 10 intersections 

 

Adaptive Phase Two 

      Group D – 9 intersections 

 

Non-Adaptive 

      Isolated Signals – 4 intersections 

      Roundabout – under consideration 
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Group A (US-98 Daphne/Spanish Fort area) 

Group A consists of nineteen (19) intersections along US-98, and portions of US-31 and US-90 directly 

adjacent to the US-98 corridor. Most of these corridors are commercially developed, with signals that 

are both regularly and irregularly spaced. These corridors experience non-recurring fluctuations in traffic 

whenever there is an incident on I-10 that results in a diversion of traffic from I-10. With the heavy 

concentration of commercial development along these corridors, adaptive signals could better manage 

traffic fluctuations associated with seasonal and other abnormal peaks of commercial activity. Finally, 

adaptive control could better manage non-recurring traffic fluctuations associated with voluntary 

evacuation from tropical storms and hurricanes. 

4.2.1 Group B (SR-181 Daphne/Spanish Fort area) 

Group B consists of twelve (12) intersections along US-98, and portions of US-31 and US-90 directly 

adjacent to the SR-181 corridor. The SR-181 corridor is commercially developed, with signals that are 

fairly regularly spaced. These corridors experience non-recurring fluctuations in traffic whenever there is 

an incident on I-10 that results in a diversion of traffic from I-10. With the heavy concentration of 

commercial development along the SR-181 corridor, adaptive signals could better manage traffic 

fluctuations associated with seasonal and other abnormal peaks of commercial activity. Finally, adaptive 

control could better manage non-recurring traffic fluctuations associated with voluntary evacuation 

from tropical storms and hurricanes. 

4.2.2 Group C (US-98 Fairhope area) 

Group C consists of ten (10) intersections along US-98 in Fairhope. The US-98 corridor in Fairhope is 

commercially developed in the middle portion, with less development on the northern and southern 

portions. The signals are both regularly and irregularly spaced. With the concentration of commercial 

development along the central portion of the US-98 Fairhope corridor, adaptive signals could better 

manage traffic fluctuations associated with seasonal and other abnormal peaks of commercial activity. 

For system continuity and progression of traffic through the entire corridor, inclusion of adaptive control 

for the signals on the northern and southern end of the corridor would be beneficial. Finally, adaptive 

control could better manage non-recurring traffic fluctuations associated with voluntary evacuation 

from tropical storms and hurricanes. 

4.2.3 Group D (SR-181 unincorporated/Fairhope area) 

Group D consists of nine (9) intersections along SR-181 in unincorporated Baldwin County and extending 

south through Fairhope. The SR-181 corridor through unincorporated Baldwin County and in Fairhope is 

mostly rural in nature with isolated commercial development in Fairhope. The signals are irregularly 

spaced, but they are spaced much further apart than traditional distances associated with coordinated 

groups of traffic signals. 

The SR-181 corridor is anticipated to experience significant growth in the future, and access 

management guidelines have been established for the corridor in anticipation of this growth. The timing 

for implementation of signal control technology will need to be monitored as the corridor continues to 

develop. 
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SR-181 is a designated hurricane evacuation route from US-98 to I-10, and adaptive signal control would 

help manage traffic fluctuations associated with voluntary evacuation from tropical storms and 

hurricanes. Even though signal spacing is greater than that typically found in coordinated systems, it is 

our belief that having a system approach to operation and maintenance of a designated hurricane 

evacuation route is beneficial. 

It should be noted that there is no Southern Light fiber coverage along this portion of the SR-181 

corridor. It could be reasonably anticipated that as development occurs, Southern Light fiber coverage 

would occur adjacent to the development. Fiber optic communication cable would need to be provided 

in any areas where Southern Light coverage is not provided, and that could be a significant cost to the 

project. 

4.2.4 Opinion of Probable Costs 

For planning purposes, a rough estimate of an opinion of probable cost (OPC) is being provided based on 

documented research of actual per intersection costs for adaptive signal systems. Generally, adaptive 

signal systems cost an average of approximately $65,000 per intersection for implementation, which 

includes the cost of the adaptive software. Communication costs associated with usage of Southern 

Light fiber infrastructure is not included, since the details of the rights-of-use agreements have not been 

evaluated and the actual engineering design of the adaptive system has not started. More detailed cost 

evaluations are recommended as the projects progress further into the planning and design phases. 

The OPC’s shown in Table 6 were derived from the following assumptions: 

 $65,000 per intersection (which includes software plus its implementation cost) 

 Additional $100,000 per group for supplemental fiber optic cable coverage 

 Additional 25% per group for PE and CE&I 

 Calculated value rounded up to nearest $25,000 

 Southern Light costs not included 

Table 6: Opinion of Probable Costs 

Corridor Phase/Group Total Intersections OPC 

Phase One   

Group A (US-98 Daphne/Spanish Fort area) 19 $1,675,000 

Group B (SR-181 Daphne/Spanish Fort area) 12 $1,100,000 

Group C (US-98 Fairhope area) 10    $950,000 

 41 $3,625,000 

Phase Two   

Group D (SR-181 unincorporated/Fairhope area) 9     $750,0001 

TOTAL 50 $4,375,000 
1. Fiber cost not calculated – no current Southern Light fiber optic coverage 
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4.3 Coordination Across Boundaries 

The system operator needs to eventually adaptively control up to 100 intersections, up to 75 miles from 

the ALDOT Southwest Region TMC (distance corresponds to the furthest potential adaptive system in 

ALDOT Southwest Region). The system operator needs to be able to adaptively control up to twenty (20) 

independent groups of signals. The system operator needs to vary the number of signals in an adaptively 

controlled group to accommodate the prevailing traffic conditions. 

The system operator needs to adaptively control signals operated by the following agencies: 

• ALDOT 

• City of Daphne 

• City of Fairhope 

• City of Spanish Fort 

The system operator needs to adaptively coordinate signals on crossing routes simultaneously. The 

system operator needs to adaptively coordinate signals on corridors that change jurisdictions within the 

corridor. 

4.4 Security 

The system operator needs to have a security management and administrative system that allows 

access and operational privileges to be assigned, monitored and controlled by an administrator, and 

conform to the agency's access and network infrastructure security policies. 

4.5 Queuing Interactions 

The system operator needs to detect queues within the system’s boundaries and modify the ASCT 

operation to accommodate the queuing. 

The system operator needs to store queues in locations where they can be accommodated without 

adversely affecting adaptive operation. 

The system operator needs to prevent queues forming at user-specified locations.  

4.6 Pedestrians 

The system operator needs to accommodate infrequent pedestrian operation while maintaining 

adaptive operation. 

The system operator needs to incorporate frequent pedestrian operation into routine adaptive 

operation. 

4.7 Non-Adaptive Situations 

The system operator needs to detect traffic conditions during which adaptive control is not the 

preferred operation and implement some pre-defined operation while that condition is present. The 

system operator needs to have the ability to manually override adaptive operation. 
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4.8 System Responsiveness 

The system operator needs to constrain the selection of cycle lengths to those that provide acceptable 

operations, such as when resonant progression solutions are desired. The system operator needs to 

respond immediately to sudden large shifts in traffic conditions. 

4.9 Complex Coordination and Controller Features 

The system operator needs to implement the following advanced controller features while maintaining 

adaptive operation: 

• Service a phase more than once per cycle 

• Operate multiple overlap phases 

• Operate two rings, eight phases and up to two phases per ring 

• Permit different phase sequences under different traffic conditions 

• Allow one or more phases to be omitted (disabled) under certain traffic conditions  

• Prevent one or more phases being skipped under certain traffic conditions or signal states 

• Allow the operator to specify which phase receives unused time from a preceding phase 

• Allow the controller to respond independently to individual lanes of an approach. This may be 

implemented in the signal controller using certain extension/passage timers, which may be 

assignable to each vehicle detector input channel. This may allow the adaptive operation to be 

based on data from a specific detector, or by excluding specific detectors. 

• Allow the coordinated phase to terminate early under prescribed traffic conditions 

• Allow flexible timing of non-coordinated phases (such as late start of a phase) while maintaining 

coordination 

• Allow protected/permissive phasing and alternate left turn phase sequences 

• Use flashing yellow arrow to control permissive left turns 

• Service side streets and pedestrian phases at minor locations more often than at adjacent 

signals when this can be done without compromising the quality of the coordination (e.g., 

double-cycle mid-block pedestrian crossing signals) 

• Use negative pedestrian phasing to prevent an overlap conflicting with a pedestrian walk/don't 

walk 

4.10 Monitoring and Control 

The system operator needs to monitor and control all required features of adaptive operation from the 

following locations:  

• ALDOT Southwest Region TMC 

• Maintenance facility 

• Workstations on agency LAN or WAN 

• Local controller cabinets 

• Maintenance vehicles 



Eastern Shore MPO Traffic Signal Technology  Concept of Operations | Feb 2015 

29 
 

The operator needs to access to the database management, monitoring and reporting features and 

functions of the signal controllers and any related signal management system from the access points 

defined for those system components. 

4.11 Performance Reporting 

The system operator needs to store and report data used to calculate signal timing and have the data 

available for subsequent analysis. 

The system operator needs to store and report data that can be used to measure traffic performance 

under adaptive control. 

The system operator needs to store all operational data, signal timing parameters, and performance 

data calculated by the adaptive system, and export selected data to a user-specified location. 

The system operator needs to report performance data in real time to a user-specified location. 

The system operator needs to be able to report the exact state of signal timing and input data for a 

specified period, to allow historical analysis of the system operation. 

The system operator needs to have the ability to generate historic and real time reports that effectively 

support operation, maintenance and reporting of system performance and traffic conditions. 

4.12 Failure Notification 
The system operator needs to immediately notify maintenance and operations staff of alarms and 

alerts. The system operator needs to immediately and automatically pass alarms and alerts to the 

maintaining agency. The system operator needs to maintain a complete log of alarms and failure events. 

4.13 Preemption and Priority 

The system operator needs the capability of accommodating preemption and priority control. 

4.14 Failure and Fallback 

The system operator needs to fall back to TOD or isolated free operation, as specified by the operator, 

without causing disruption to traffic flow, in the event of equipment, communications and software 

failure. 

4.15 Constraints 

The Stakeholders prefer to maximize the use of their existing infrastructure (i.e., cabinets, controllers, 

detectors, communication network) with the new adaptive system. However, the cities are open to 

replace their equipment if an appropriate adaptive system that meets the operational needs and 

requirements requires installing new equipment. The budget allocation for the system upgrade is 

limited. The procurement of the adaptive system, communication upgrade, and equipment upgrade 

must be within budget constraints. 
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4.16 Training and Support 

Any agencies with maintenance responsibilities will need the following training and support from the 

system vendor: 

• All staff involved in operation and maintenance to receive appropriate training.  

• Need the system to fulfill all requirements for the life of the system, and therefore needs the 

system to be maintained to repair faults that are not defects in materials and workmanship. 

• Need the system to fulfill all requirements for the life of the system, and therefore needs the 

system to remain free of defects in materials and workmanship that result in requirements no 

longer being fulfilled. 

• Need support to keep the software and the software environment updated as necessary to 

prevent requirements no longer being fulfilled. 

4.17 External Interfaces 
The system operator needs to be able to turn on signs that control traffic or provide driver information 

when specific traffic conditions occur, when needed to support the adaptive operation, when 

congestion is detected at critical locations, or according to a time-of-day schedule. 

4.18 Maintenance 

Any agencies with maintenance responsibilities need all applicable equipment to be readily accessible.  

5 Envisioned Adaptive System Overview 
This section describes the envisioned adaptive system. The envisioned adaptive system is defined by the 

size and grouping of intersections, operational objectives, fallback operation, crossing routes and 

adjacent systems, operator access, and complex coordination and controller operation.  

5.1 Size and Grouping 
This document recommends adaptive control a total of 50 intersections. The system will control 

intersections in groups that are defined by the operator. A group of intersections may be comprised of 

simply one intersection, or up to the total number of intersections that are sufficiently close to warrant 

coordination under the prevailing traffic conditions. During some traffic conditions, there may be 

separate groups of intersections operating with different characteristics (e.g., different cycle lengths, 

some coordinated some not, offsets in different directions). During periods when traffic conditions are 

similar or operating characteristics (such as cycle length) are similar, or traffic volumes on the 

coordinated route are heavier, different groups may be formed or specified by the operator. 

5.2 Operational Objectives 

The objective of the coordination will be to provide for a smooth flow along the arterial road, minimizing 

the number of stops by vehicles traveling along the road.  Where "natural" cycle lengths exist that 

permit two-way progression for a group of intersections, the system will generally operate at one of 

those cycle lengths, unless longer phase lengths are required to accommodate the demand. 
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The objective of the coordination will be to maximize the throughput along the coordinated route. This 

may involve a tradeoff that increases delay to cross streets that are not coordinated and turning 

movements in order to maximize the green time provided to coordinated traffic flows. 

The objective of the coordination will be to control traffic in a manner that equitably serves the adjacent 

land uses. The delays experienced by traffic entering and leaving the coordinated route will be balanced 

with the delays and stops experienced by other traffic traveling along the route. 

The objective of the coordination will be to manage the lengths of queues stored at critical locations 

within the coordinated group so that long queues do not block upstream intersections or otherwise 

reduce the capacity available during the green phases. This will involve controlling phase lengths so that 

the size of platoons entering a downstream block does not exceed the storage length if the platoon will 

be stopped. It will also involve the control of offsets and phase lengths so that queues may be stored in 

locations where they will not adversely affect capacity of the system. 

The system or the operator will select the appropriate coordination objective, depending on the current 

traffic conditions. For example, during commuter peaks, the primary objective may be to maximize the 

throughput along the road in the peak direction. Then during business hours, the objective may be to 

balance delays between traffic associated with the adjacent activity and traffic simply traveling through 

the system. 

The operator will be able to define for each group of intersections the appropriate operational objective. 

For example, near a freeway interchange or in a location with heavy turning movements, the queue 

management strategy may be specified, while on an arterial with long signal spacing, the smooth flow 

objective may be specified. 

During moderate to light traffic conditions, one or more phases may be omitted (e.g., a protected phase 

if protected/permissive left turns are operated), in order to more efficiently serve other movements, 

provided it is safe to do so. This may be accomplished through a time-of-day schedule or based on the 

measured traffic conditions. 

Within these operational objectives, the adaptive system will change its operation to accommodate the 

rise and fall of volumes through the peaks and the changing patterns of flow throughout the day and 

week. However, there is also a stochastic element to traffic in the short term, with the number of 

arrivals for a phase varying from cycle to cycle, and pedestrians not being present on all phases in all 

cycles. It is therefore desirable for the system to have some local tactical control.  While vehicle-

actuated coordination typically allows phases to run longer or shorter from cycle-to-cycle to match the 

actual number of vehicles using the phase, the system will also allow the operator to decide where the 

unused time will be used.  If a phase is to be skipped, the operator can specify that the spare time will 

be added to the existing phase, the following phase or the next coordinated phase. 

At an isolated intersection with widely varying traffic patterns and a high degree of saturation during 

peak times, the system will calculate the optimum cycle length, phase sequence and phase times in real 

time to match the changing traffic conditions. 
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At a small group of intersections, with the user defining one as being critical, while the adjacent 

intersections require a lower cycle length or progression must be provided for specific phases to 

minimize the formation of queues on the approaches to the critical intersection, the phase lengths of 

the critical intersection will be determined by the system based on the current traffic conditions.  The 

operation of the adjacent intersections will then be set so that platoons departing the critical 

intersection are progressed through the non-critical intersections, or platoons arriving at the critical 

intersection do so at a time when they will have little or no delay waiting for the appropriate phase. 

5.3 Fallback Operation 
The system will have a fallback state that allows coordination using a common cycle length for all signals 

within a coordinated group or run the operation based on historical operation data for the same time of 

day.  

5.4 Crossing Routes and Adjacent Systems 
A coordinated group will be able to include more than one coordinated route, such as two crossing 

arterials. The system will be able to maintain coordination along both roads. 

5.5 Operator Access 
Operators, traffic engineering and maintenance staff will be assigned different levels of authority and 

access to equipment and software for which they are authorized, based on their roles and 

responsibilities. This will allow them to control, view, and monitor and analyze the operation of the 

system as appropriate. 

The system will be connected to a LAN, allowing access to all authorized users. 

The system will allow access by authorized users outside the agencies with maintenance responsibility 

for vendor support using a remote desktop interface. 

5.6 Complex Coordination and Controller Operation 

The adaptive system will use the following complex coordination and controller features:  

 The ability to repeat a phase, such as running a left turn phase before and after its opposing 

through movement 

 Provision for the required number of rings, phases, phases per ring, and overlap phases 

 The ability to operate different phase sequences based on different traffic conditions or by time-

of-day 

 The ability to omit a phase under some traffic conditions or based on external input to allow a 

shorter cycle length to operate, or to provide additional time to other phases 

 The ability to use flashing yellow protected/permissive and permissive only phasing 

 The ability to maintain coordination with external movements by preventing phases from being 

skipped, or by omitting phases, based on time-of-day, external input or when certain phase 

sequences are in operation 

 The agency will permit phases or overlaps by time-of-day schedule or external input 
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 The ability to designate the following phases as coordinated phases; (Specify which phases may 

be designated as the coordinated phase) 

 The ability to separately monitor each lane on an approach and take different action depending 

on the conditions measured in each lane 

 The ability to allow the coordinated phase to terminate early if the coordinated platoon is short 

 The ability to introduce a non-coordinated phase later than its normal starting point within a 

cycle, if it can be served with minimum green within the remaining time available 

 Protected/permissive and permissive only phasing 

 Support for flashing yellow protected/permissive and permissive only phasing 

 The agency may operate external devices using discrete signal outputs from the ASCT including 

occupancy on a detector, cycle length, and time-of-day 

6 Adaptive Operational Environment 
The system will be operated and monitored from the ALDOT Southwest Region TMC, from workstations 

at user-specified locations, and from remote locations. 

The central server equipment will be housed at a location to be specified later. The central server will be 

a standard platform and able to be replaced independently from the software. 

The agencies with maintenance responsibilities prefer detection technology that is suitable for reliable 

and optimum performance given the physical environment to which they will be subjected to. Utilization 

of existing detection, where possible, is desired. 

The agencies with maintenance responsibilities prefer “Eagle” controllers, based on familiarity with the 

majority of signalized intersections in the study area already operating with “Eagle” controllers. 

The operators will already be experienced in setting up and fine-tuning traditional coordinated signal 

systems. They will require training specific to the adaptive system, sufficient to allow them to set up, 

adjust and fine-tune all aspects of the system. 

The agencies with maintenance responsibilities expect maintenance of vendor-supplied parts and 

equipment for a minimum period of three years will be included in the purchase price, and expects 

maintenance of all adaptive system software for a minimum period of three years will be included in the 

purchase price. 

The agencies with maintenance responsibilities expect to operate this system using the latest software 

for a minimum period of ten years. The agencies with maintenance responsibilities will continue to 

operate this system thereafter assuming the system performance remains satisfactory and is able to 

meet future user needs.  

The agencies with maintenance responsibilities will seek technical support from the vendor for 

assistance in using the adaptive software for a minimum period of three  years. 
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The vendor will be able to provide customized routines that take advantage of the ASCT's API. 

7 Support Environment 
This section describes the stakeholders, facilities, constraints, capabilities, and equipment that will 

support the ASCT system. 

7.1 Institutions and Stakeholders 

Existing stakeholders of the traffic signal system include:   

• ALDOT 

• Baldwin County 

• Cities of Daphne, Fairhope, and Spanish Fort 

The activities that will be undertaken by the adaptive system stakeholders will include: preparation of 

timing parameters; implementation and fine-tuning; system monitoring and adjustment; and system 

performance monitoring and evaluation. 

7.2 Facilities 
The existing TMC is located at the ALDOT Southwest Region Office in Mobile. Satellite TMC’s and other 

locations within the study area where LAN or WAN access will be required, as well as the location any 

required servers, will be determined. 

7.3 System Architecture Constraints 

The adaptive processor/server will be protected within the firewalls of the agency where it is located.  

The agency’s IT Department will provide resources, equipment and system management so that 

operators will have appropriate access to the system locally, from within the agency's LAN, and from 

remote locations. 

The communications media available for use by the system will be the Southern Light fiber. The adaptive 

system will operate within the ALDOT Southwest Region Architecture. 

7.4 Equipment 

Any additional test equipment required to support the adaptive system needs to be identified by the 

vendor. ALDOT (and the agencies responsible for maintenance, if necessary) will furnish the test 

equipment needed to support the system. The vendor shall specify any hardware that needs to be 

replaced, including detectors, communication equipment, signal controllers, and cabinets. A separate 

contractor will replace the equipment and do any required work in the cabinets.  

7.5 Computing Hardware 

Vendor is responsible to provide minimum requirements regarding additional computing equipment 

(i.e., server, storage, monitors, etc.) and the agency’s IT department will purchase or specify what to 

purchase to meet agency standards. The server and computing hardware shall use Windows operating 

system. 
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Agency IT staff is responsible for maintenance and repair of the computing equipment. 

Agency IT staff is responsible for replacement of the computing equipment when it reaches the end of 

its useful life. 

7.6 Software 

A written policy document will be developed to determine who has the administrative rights for keeping 

software up to date and software licenses current. 

7.7 Personnel 

Number of operators available for routine operations, and whether or not additional staff will be 

required for routine operations, will be determined. Operators will be available during normal business 

hours, but can respond during special events. 

Staff who will operate the adaptive system will require signal system training selected by the vendor 

before and after installation of the adaptive system. The amount of training required will depend on the 

selected system. 

7.8 Operating Procedures 

Agency IT staff will be responsible for backing up databases on a regular basis. 

7.9 Maintenance 

ALDOT Southwest Region will do the routine maintenance of the adaptive system.  

8 Operational Scenarios 

8.1 Overview 
The following operational scenarios describe how the system is expected to operate under various 

conditions. The proposed adaptive system is expected to be able to manage the following operational 

scenarios and issues envisioned for both the current and future project locations:  

• Typical heavy congested traffic conditions 

• Moderate balanced flows 

• Light balanced flows 

• Demand affecting event 

• Capacity affecting event 

• Fault conditions (communications, detection, adaptive processor) 

• Preemption 

• Scheduled events 

• Pedestrians 

• Installation 
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8.2 Typical Heavy (Congested) Traffic 

8.2.1 Traffic Conditions  

During the morning peak, traffic is heavy approaching I-10 from the residential areas. Congestion occurs 

at the freeway interchanges and major cross streets. During the afternoon commuter peak, traffic is 

heavy departing the freeway interchange, and congestion occurs at major cross streets. 

8.2.2 Operational Objectives  

ALDOT seeks smooth flow and progression on arterial streets for routes that carry predominantly 

through traffic, and equitable distribution of green time at intersections that predominantly serve 

adjacent land uses. When congested, ALDOT seeks to avoid building queues on freeway off-ramps, and 

seeks to minimize queue spill-out into through lanes. In the morning peak, the operation is designed to 

provide through progression approaching the freeway, and to maximize throughput at other 

intersections along the arterials approaching the freeway interchanges. During the afternoon peak, the 

operation is designed to control queue buildup on the freeway off-ramps in order to prevent queue 

backup onto the freeway.  

The operational objectives under these conditions are to: 

• Accommodate the traffic at all intersections with a minimum number of phase failures 

• Control inflows to the freeway interchanges to prevent queue spillback into upstream 

intersections 

• Provide smooth flow along the arterial road 

8.2.3 Coordination and Signal Timing Strategies 

The coordination approach for the morning and afternoon peaks is progression, maximizing bandwidth 

in the heavy traffic direction.  

The signal timing strategies used by the system to accommodate this situation are: 

• At freeway interchanges, select phase times that ensure queues do not exceed storage lengths 

• At critical intersection(s), select phase sequence that eliminates queue overflow in left turn bays 

• At each intersection, select phase times that eliminate phase failures 

• At other arterial road intersections, provide sufficient time to serve all turning and side street 

traffic without phase failures 

• At other arterial road intersections, provide green time on the coordinated route phases in a 

manner that minimizes the stops for through traffic along the arterial  

8.2.4 Summary of Operation 

The actuated system will measure the traffic flow and determine when each of these operational 

objectives should be in force, and which of the coordination and timing strategies get priority in making 

adaptive decisions. The adaptive system will use the optimum cycle length throughout the day to keep 

up with the traffic fluctuations. The adaptive system will prevent residual queue buildup on the freeway 

ramps. 
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8.3 Moderate Balanced Flows  

8.3.1 Traffic Conditions  

During business hours, traffic is less congested and the flows along the arterials are similar in both 

directions. At lunch time, there is an increase in traffic turning into and out of the several side streets 

that service local shops and restaurants. There is little pedestrian activity except at during lunch time 

and school peaks. There is enough side street and turning movement traffic that most signal phases are 

called every cycle. The left turn volumes are sufficiently high enough that they need protected turn 

phases to provide sufficiently capacity and prevent phase failures. 

8.3.2 Operational Objectives  

The operational objectives for this condition are to: 

 Provide smooth flow along the arterials 

 Provide signal timing that prevents phase failures at all intersections  

8.3.3 Coordination and Signal Timing Strategies 

The coordination approach for these conditions is to optimize two-way traffic progression, giving proper 

attention to each direction of traffic based on the directional split of traffic. The strategies applied are: 

 At each intersection, provide sufficient time to serve all turning and side street traffic without 

phase failures 

 At each intersection, select phase times (or offsets) that provide smooth flow along the arterial 

in both directions 

 At each intersection, select phase sequence that provides smooth flow along the arterial 

 At the specified intersection, select phase times that will accommodate frequent use of all 

pedestrian phases 

 At other intersections, select phase times that will accommodate occasional use of pedestrian 

phases. 

8.3.4 Summary of Operation 

The critical intersection will determine the minimum cycle length that can be used for each arterial or 

group of arterials. This cycle length will accommodate all phases and all pedestrian movements. The 

system will detect the balanced flows and select offsets that provide a reasonable compromise between 

the two directions of travel. At the non-critical intersections, the non-coordinated phases will be set to 

accommodate pedestrians and vehicles, and all spare time will allocated to the coordinated phases to 

maximize the bandwidth for progression bands along the road. During periods (such as lunch time) 

when there is more turning traffic associated with local retail activity) extra time will be provided to 

those phases within the overall cycle length, at the expense of the coordinated phases on the arterials. 
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8.4 Light Balanced Flows 

8.4.1 Traffic Conditions 

During some periods of the weekdays and weekends traffic is light but predominantly passing along the 

arterial. There is little pedestrian activity and little side street and turning movement traffic. The left 

turn volumes are sufficiently light that they do not need protected turn phases to provide sufficiently 

capacity, and can normally be accommodated by permissive phases. 

8.4.2 Operational Objectives  

The operational objectives for this condition are to: 

• Provide smooth flow along the arterials 

• Provide signal timing that prevents phase failures at all intersections 

8.4.3 Coordination and Signal Timing Strategies 

The coordination approach for this condition is to provide progression along the arterial, maximizing 

bandwidth while providing two-way coordination.  The timing strategies applied to do this are: 

• At each intersection, provide sufficient time to serve all turning and side street traffic without 

phase failures 

• At each intersection, select phase times (or offsets) that provide smooth flow along the arterial 

in both directions 

• At each intersection, omit protected turning phases to minimize the impact of occasional 

turning vehicles on other traffic 

• At each intersection, select phase times that will accommodate occasional use of pedestrian 

phases 

8.5 Demand Affecting Event 

8.5.1 High Travel Day 

During periods of major activity within or close to the adaptive system's area of operation, the traffic 

characteristics are often similar to the peak periods, either oversaturated or unsaturated. The system 

will behave in a similar fashion to those periods, and the detection system will determine whether 

unsaturated or oversaturated conditions prevail. If there is heavily directional traffic before or after the 

activity, the system will determine the predominant direction and coordinate accordingly, with an 

appropriate cycle length and offset. If the event traffic is not as heavy as peak hours, but the traffic on 

the corridor is still highly directional, then the system will recognize this and provide coordination 

predominantly in the heaviest direction, even though the cycle length may be similar to business hours 

(with balanced flows) cycle lengths. 

The entire corridor may be set by the operator to operate as one or more coordinated groups under this 

condition, or the system may have the freedom to operate it as one or more groups subject to user-

specified criteria, such as similar required cycle lengths. 
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8.6 Capacity Affecting Event 

8.6.1 Incident Outside of the Adaptive System 

Since many of the study corridors intersect I-10, and run parallel to each other, they often serve as 

alternate or diversion routes. Due to incidents on I-10, traffic flow on these corridors may increase 

significantly. They volume increase will likely be heavily directional. The appropriate response for this 

should be to provide coordination, with predominant progression in the heaviest direction of traffic. 

8.6.2 Incident Within the Adaptive System 

When an incident occurs on the coordinated route and temporarily reduces the capacity of the route 

(such as emergency vehicles stopped, unscheduled construction/maintenance, or traffic crash), there 

will typically be congestion upstream of the blockage, and lighter than normal traffic downstream. In 

such a situation, it is appropriate for the downstream signals to operate with different characteristics 

from the upstream signals. 

If the downstream signals experience lighter traffic as a result of the blockage, those signals should be 

coordinated as a group, with cycle length, splits and/or offsets that react to the measured traffic. If the 

blockage is in the peak direction, then it may be appropriate to coordinate in the opposite direction if 

that traffic is similar to or greater than the normal peak direction. If the blockage is in the non-peak 

direction, there may be no need to depart from the normal operation. 

While intersections upstream from the blockage may register increased congestion, the appropriate 

response would not be to increase the capacity in the congested direction. On the contrary, the 

approach should be to match the capacity for phases in the direction towards the bottleneck to the 

actual capacity of the bottleneck, and prevent this movement from adversely affecting cross street 

traffic and the flow in the non-affected direction. 

The system will recognize the presence of an abnormal traffic event and modify the signal operation to 

react to the changed traffic conditions in an efficient manner. 

8.7 Fault Conditions 

8.7.1 Communications Fault Condition 

If a communication failure prevents the adaptive system from continuing to control one or more 

intersections within a defined group, all signals within the group will revert to an appropriate, user-

specified fallback mode of operation; either time-of-day operation or isolated operation. The fallback 

mode will be specified by the user based on location and time-of-day. All communication failure alarms 

will be automatically transmitted to maintenance and operations staff for appropriate attention.  

8.7.2 Detection Fault Condition 

The system will recognize a detector failure and take appropriate action to accommodate the missing 

data.  For a local detector failure, the local controller will place a soft recall or maximum recall (to be 

user-specified) on the appropriate phase and issue an alarm.  For a detector that influences the adaptive 

operation (e.g., a system detector), the system will use data from an alternate (user-specified) detector, 
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such as in an adjacent lane or at an appropriate upstream or downstream location.  If the number of 

detector failures within a specified group exceeds a user-specified threshold, the system will cease 

adaptive operation and go to a fallback operation specified by the user, such as time-of-day operation or 

free operation.  The fallback operation will be specified by the user based on location and time-of-day. 

All detector failure alarms will be automatically transmitted to maintenance and operations staff for 

appropriate attention. 

8.7.3 Adaptive Processor Fault Condition 

If the adaptive processor fails, all signals under adaptive control will revert to an appropriate, user-

specified fallback mode of operation; either time-of-day operation or free operation.  The fallback mode 

will be specified by the user, based on location and time-of-day. All adaptive processor failure alarms 

will be automatically transmitted to maintenance and operations staff for appropriate attention.  

8.8 Preemption 

8.8.1 Railroad Preemption 

There is no current railroad preemption within the study area corridors, however the system needs to 

be capable of accommodating railroad preemption. Upon preemption, the signals should introduce a 

clearance phase to ensure any vehicles queued on or close to the railroad tracks can clear before the 

gates descend. Upon completion of the clearance interval, the signal should continue limited operation. 

The phases that would normally send traffic in the direction of the grade crossing are inhibited until the 

gates are raised. Once the clearance sequence is completed, the signal returns to normal operation. 

There could also a be queue detector on the departure side of the crossing, which detects the presence 

of a queue approaching the grade crossing when the gates are lowered. If such a queue is detected, the 

phases that normally send traffic in the direction of the grade crossing are inhibited as long as the gates 

remain lowered. When an intersection responds to railroad preemption, all signals within the 

coordinated group are released to local control, and operate according to a time-of-day schedule. Once 

the preemption is released, all the signals in the coordinated group return to adaptive control. 

8.8.2 Emergency Vehicle Preemption 

When an intersection responds to emergency vehicle preemption, other signals within the coordinated 

group continue to operate adaptively.  The preempted signal returns to adaptive control once the 

preemption is released. 

8.9 Scheduled Events 

8.9.1 Events with Long Term Traffic Fluctuations 

The system will recognize the increasing traffic as patrons arrive for the event and adopt an appropriate 

mode of operation. During the event, when there is little associated traffic, the system will recognize the 

traffic conditions and operate normally, then recognize the changing traffic pattern as patrons begin to 

leave the event and adopt the appropriate mode of operation until the traffic clears. The system will 

then return to normal operation. 
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8.9.2 Events with Short Term Traffic Fluctuations 

The system may attempt to adapt to traffic fluctuations in a similar manner as described in Section 

8.9.1, however the duration of the traffic fluctuation may be so short that the system may not make the 

proper adjustments by the time the traffic fluctuation is over. In this case, manual override of the 

system by the operator or manual isolated intersection traffic control may be appropriate. 

8.10 Pedestrians 

Pedestrian crossing times must be accommodated for typical pedestrian operations.  At locations with 

wide pedestrian crosswalks and a history of conflicts between turning vehicles and pedestrians, the 

pedestrian walk may be displayed some seconds before the compatible vehicle green time.  At 

crosswalks with high pedestrian volumes, a pedestrian recall can be used during the periods when the 

pedestrian volumes are high. Pedestrian recall is used for pedestrian phases that are adjacent to the 

coordinated movements.  

At times, pedestrians may push the button after a phase has already turned green. In this case, the 

system should turn the Walk on if there is still time in the cycle to serve the full pedestrian time (Walk 

plus flashing don’t walk). 

When side street traffic is light and no pedestrian is present, a vehicle may arrive on the side street 

shortly after the point at which its phase would normally be initiated.  Typically, it would then wait an 

entire cycle before being served. However, it is often possible to serve one or two side street vehicles 

within the remaining green time.  The system will be able to start a phase later than normal when there 

is no pedestrian call for that phase, provided it can be completed before the time the phase would 

normally end.  

8.11 Installation 
During installation and fine-tuning, the operator will calibrate all the user-defined values in the system.  

In order to understand the response of the system to changes in traffic conditions, it is necessary to 

examine the results of intermediate calculations, in addition to the overall outputs and changes of state 

commanded by the system.   

For example, if a cycle length is calculated based on a calculated parameter, such as level of saturation 

of detectors in critical lanes on critical movements, then the state of that calculated parameter must be 

available for inspection for each detector.  This will allow the operator to properly calibrate each 

detector, and then separately calibrate the parameters in the cycle length calculation or look-up table.  

This would also allow an operator to identify a faulty detector that is causing an incorrect measure to be 

calculated, even though the detector has failed, or identify a detector on which traffic behavior is 

different from other detectors on that phase. 


