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Abstract 

The Louisiana Department of Transportation and Development (DOTD) established 

Intelligent Transportation System (ITS) programs over 20 years ago. Before DOTD 

expands or implements new ITS programs, a study needed to be undertaken to evaluate 

the performance of the current ITS programs to demonstrate their benefits. The primary 

objective of this research was to develop a set of performance measures for each existing 

ITS program in Louisiana and evaluate the benefits achieved through their 

implementation. The scope of this study was to use insights gathered from literature 

reviews, qualitative surveys, and inputs from stakeholders to develop performance 

measures for Louisiana's ITS applications. The scope also included using data from ITS 

applications in Louisiana to evaluate the performance of the deployed system and 

determine if the ITS applications were beneficial to the taxpayer. The ITS programs were 

grouped under six broad areas: Arterial Management; Commercial Vehicle Operation; 

Electronic Payment and Congestion Pricing; Freeway Management and Traffic 

Management Centers; and Traveler Information. For each program area, specific 

objectives linked to specific transportation goals that Louisiana needed to achieve were 

developed, along with performance measures to evaluate the stateôs efforts at meeting 

each goal. Data mainly between 2016 and 2020 were collected and used for the 

assessment. Overall, the benefits achieved through the implementation of some of the ITS 

programs were apparent, while in other cases, further studies are required.  



 

ð  5  ð 

 

Acknowledgments 

The authors would like to thank the Louisiana Transportation Research Center (LTRC) 

and the Louisiana Department of Transportation and Development (DOTD) for 

sponsoring this research. Lastly, the authors would like to thank the Project Review 

Committee for their support and guidance. 



 

ð  6  ð 

 

Implementation Statement 

The study developed a set of performance measures for six different existing ITS 

programs in Louisiana. Such performance measures were used to evaluate the ITS 

applications to assess the impact of the programs on the transportation system in order to 

reveal the return on investment. The selected performance measures and the results from 

their evaluation can be used by DOTD to assess the benefits achieved through the 

implementation of different ITS programs within the state.  
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Introduction 

The Louisiana Department of Transportation and Development (DOTD) established its 

Intelligent Transportation System (ITS) programs over 20 years ago and has programs 

that include: Traffic Management Centers, Motorist Assistance Patrols, and Commercial 

Vehicle Operations. Future DOTD ITS programs include applications in Transportation 

Systems Management and Operations, Connected and Autonomous Vehicles, and 

expansions in current program areas [1]. It is, however, important that before Louisiana 

expands or implements new ITS programs, a study be undertaken to evaluate the 

performance of the current ITS programs to demonstrate benefit to taxpayers and serve as 

indicators for system operators. 

Performance measures were developed for DOTD's current ITS programs in this study 

and were used to evaluate the ITS applications across transportation planning, traffic 

operation, safety, and other areas that could be evaluated. The study aimed to use the 

evaluation findings to assess the impact of Louisianaôs ITS program on the transportation 

system performance and reveal the return of investment for tax dollars. Gaps in data 

collection for performance measures and practical performance management applications 

in the future are also identified. The future data collection for the performance measures 

program will help satisfy the Federal Highway Authorityôs (FHWA) increased emphasis 

on setting priorities and making planning, investment, and management decisions based 

on performance measures [1, 2]. 

A long list of performance measures for Louisiana's ITS program areas was developed 

from a literature review on the current state of practice and from results gathered through 

a nationwide qualitative survey that evaluated the efficiency of current performance 

measures. Through consultations with stakeholders in the form of workshops, a short list 

of performance measures was developed from the initial list. The current state of practice 

of the ITS programs in Louisiana based on data collected and analyzed for the short-listed 

performance measures is presented in this report.  

The significance of this study is that it uses data and scientific methods to identify areas 

with the greatest need for improvement, and creates performance-driven, outcome-based 

indicators for decision-making regarding the need for expansion or improvements of the 

ITS programs in Louisiana. 
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Literature Review 

Performance Measurement Process 

Performance measurement needs in transportation planning, and investment decision-

making processes have increased for many reasons. For instance, it is required by the 

Moving Ahead for Progress in the 21st Century Act (MAPï21) and its replacement, the 

Fixing America's Surface Transportation Act (FAST Act), for agencies to have 

performance-driven, outcome-based programs that provide greater transparency and 

accountability, which are needed to improve decision-making and efficient utilization of 

federal funds. It is also required that states, metropolitan planning organizations (MPOs), 

and public transportation providers move toward performance-based strategy and 

program development through the performance-based planning and programming (PBPP) 

processes [3, 4, 5]. 

The PBPP process has vital elements that include establishing goals, developing 

objectives, developing performance measures, collecting data for evaluation, and 

reporting performance. A fundamental principle is that each step must be connected to the 

next [2, 3]. Additional considerations on how to develop performance measures and 

attributes of suitable performance measures are provided in the Freeway Management 

and Operations Handbook [6]. 

Developing Goals 

Goals for transportation systems are to be established with a focus on the efficient 

management and operation of the system. Goals need to reflect agreed systems priorities 

and outcomes relevant to an agency and the public. Additionally, they must reflect the 

input of system operators and stakeholders [3, 7]. The outcome to be achieved, the roles 

of agencies in creating or supporting the outcomes, and the required data and analysis to 

develop measurable objectives are some of the factors that need to be considered in 

developing goals [2]. 

Developing Objectives 

Objectives must be agreed upon with stakeholders and serve as specific, measurable, 

time-bound performance statements that are established on the set goals. They should 
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accurately reflect what an agency has planned to achieve within specified periods and 

should include or lead to the development of performance measures that support 

decisions that are needed to achieve the set goals [2, 3].  

Selecting Performance Measures 

The performance measures selected for a transportation system must be specific, 

quantifiable, and provide adequate information to planners, operators, and decision-

makers. A selected performance measure must be something an agency or its investments 

can influence, and must have the commitment of stakeholders who are crucial to the 

success of the measured performance. Data and forecasting tools must also be available 

to evaluate the performance measure [3].  

Suitable performance measures should be limited in number, easy to measure, 

understandable, straightforward, have adequate time frames, and be sensitive such that 

magnitudes of measured changes reflect the magnitudes of implemented actions. 

Additionally, performance measures should be geographically appropriate such that they 

are focused on a specific geographic area where they are required. Performance measures 

should reflect goals and objectives, not the other way around. This approach ensures that 

an agency measures the right parameters and that measured success corresponds with 

success in terms of goals and objectives [6]. 

Reporting of Performance Results 

In transportation, performance reports must be communicated to several different 

audiences. It is therefore important that reported performance are clear and concise. In 

the case of the public, simple graphics, scorecards, visuals, and dashboards can help 

ensure that understandable information is communicated. To policymakers, reports that 

have emphasized links to funding are important. For instance, a report on funding 

shortfalls relative to deficiencies in system performance can demonstrate a link [2]. 

National ITS Reference Architecture  

The National ITS Reference Architecture (ARC-IT) has provided high-level functional 

requirements, goals, objectives, and proposed performance measures that can be used to 

monitor service packages. The proposed performance measures are from other resources, 

such as the U.S. Department of Transportation (DOT) and some state departments of 
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transportation (DOTs), and metropolitan transportation commissions [8]. State and 

regional transportation agencies can draw on the resources and approaches used in the 

ARC-IT to develop their respective ITS performance measures. However, as suggested 

by the ARC-IT, mappings between objectives and service packages are not always 

straightforward and are often situation-dependent; thus, the mappings should be used 

only as starting points requiring further analysis to identify the best linkages for an 

agencyôs service packages [9]. 

ITS Performance Measurement by State DOTs 

States usually group ITS into broad program areas that are designed to address 

transportation goals. The goals are typically outlined in two key documents: the statewide 

ITS architectures and the ITS strategic business plans. The vision, specific initiatives, 

processes, and strategies needed to achieve the goals are usually indicated at a five-year 

projected interval in the ITS strategic business plans. The business plans also provide a 

framework that is used to develop actionable goals, milestones, timelines, and 

performance metrics that are used to determine the success of the ITS programs [10, 11]. 

On the other hand, the statewide ITS architectures are used to describe the envisioned 

ITS, outlined programs, and the projects critical for the implementation, operation, and 

management of statewide ITS infrastructures, usually in a 15-to-20-year projected 

outlook. The statewide architectures are created in tandem with the National ITS 

Architecture [12, 13]. 

Of the 50 states, there were no publicly available state-issued ITS architectures, business 

plans, or performance measures for about 30 states. Some statesô information was later 

gathered from the nationwide qualitative survey results. It was noted that there existed 

policies that prevented some agencies from publicly publishing their documents and 

performance reports. It is acknowledged that the statesô web portals are updated 

periodically and that information that may have been absent previously would probably 

be later available. 

An overview of the current state of Louisianaôs ITS programs and performance 

measurement systems is provided in the following section. Additionally, an overview of 

how some state DOTs have structured and evaluated their ITS and performance 

measurement processes is summarized. 
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Louisiana ITS and Performance Measures 

The DOTD existing and desired ITS program areas are summarized in Table 1 with the 

following three program statuses: existing, planned, and planned addition. The ñexistingò 

is an ITS program area that is currently practiced. The ñplannedò is a proposed ITS 

program area that is not currently practiced and is not expected to expand on existing 

program areas. The ñplanned addition,ò on the other hand, is a proposed ITS Program 

area that is not currently practiced but is expected to expand on an ñexistingò program [1, 

14]. For instance, Arterial Management and Commercial Vehicle Operations (CVO) are 

some program areas that have already been deployed and exist in Louisiana.  

Table 1. ITS program areas [1] 

No. Area: System/ Service Description  Status 

1 Arterial Management Operational strategies for signal systems to increase traffic demand, reduce 

delays, and enhance safety.  

Existing 

2 Commercial Vehicle 

Operations (CVO) 

ITS strategies to enhance commercial vehicle operations.  Existing  

3 Electronic Payment and 

Congestion Pricing 

Ability to collect tolls electronically and detect and process violations Existing 

4 Emergency Management Systems to provide emergency services Existing 

5 Freeway Management ITS for freeway surveillance, incident detection, response, driver advisory 

systems, lane control, and other operational strategies to improve traffic 

flow on freeways. 

Existing 

6 Incident Management ITS for rapid incident detection, verification, and clearance. It also involves 

agency coordination such as public safety and emergency services 

Existing 

7 Maintenance of ITS 

Devices 

Maintenance of deployed ITS. Existing 

8 Motorist Assistance 

Patrol 

Manage critical roadways during incidents to reduce congestion and 

secondary incidents. 

Existing 

9 Traffic Management 

Centers (TMCs) 

Strategies to share and disseminate traffic information to improve freeway 

mobility, safety, and reliability. 

Existing 

10 Traveler Information Systems for rapid dissemination of traffic information to roadway users Existing 

11 Advanced Vehicle 

Systems 

Strategies to support vehicle and roadside systems that communicate and 

share information collaboratively and use the information to enhance safety 

and mobility 

Planned 

Addition 

12 Information Management Systems to facilitate collaboration between stakeholders to ensure 

transportation system data required for planning and operations are 

available 

Planned 

13 Infrastructure Monitoring 

and Security 

Systems to monitor the condition of transportation-related infrastructure Planned 

14 Travel Demand 

Management 

Systems and strategies to support travel demand by optimizing roadway 

mobility 

Planned 

15 Work Zone ITS Improve work crew safety and reduce collisions between the motoring 

public and maintenance and construction vehicles 

Planned 
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The statewide ITS goals, objectives, and their relationship to planning are summarized in 

Table 2. The performance measures for the goals are categorized under crashes, incident 

clearance time, delays, travel time reliability, modal connectivity, and freight travel time. 

For instance, to assess ñimproved traffic management,ò ñvehicle hours of travelò (VHT) 

is used as a performance measure, which is categorized under delays. 

Table 2. Louisiana's ITS goals and objectives and their relationship to planning [14]. 

No. Name Description Performance 

Measure Category 

Performance 

Measure 

1 Improved Transportation 

Network Safety 

Improve the safety of transportation systems 

and reduce crashes and other incidents in 

work zones and high-incident locations. 

Crashes Crashes/Million  

Vehicle Miles 

Incident Clearance 

Time 

Time 

2 Improved Traffic 

Management 

Reduce delays and reduce travel time 

variability. 

Delay Vehicle Hours 

of Travel (VHT) 

3 Reduced Non-Recurring 

Congestion 

Minimize the effects of the causes of 

congestion.  

Travel Time 

Reliability 

Planning Time 

Index, Buffer 

Time Index 

4 Effective Dissemination 

of Traffic Information 

Increase the number of people receiving 

accurate traveler information. 

Delay Vehicle Hours 

of Travel (VHT) 

5 Improved Emergency 

Management 

Continuously monitor and manage traffic and 

communicate best routes. 

Delay  Vehicle Hours 

of Travel (VHT) 

6 More Efficient Modal 

Utilization 

Increase the number of people that receive 

transit schedule information. 

Modal Connectivity Connectivity, 

Wait Time 

7 Improved Administrative 

Efficiency, Operational 

Safety, and Productivity 

for Commercial Vehicles 

Decrease state resources on routine 

administrative tasks, increase revenues, 

reduce motor carrier regulatory compliance 

costs, reduce commercial vehicle crash rate, 

implement cost-effective inspections 

Freight Travel Time Hours 

8 Amber Alert Issue of child abduction via radio, TV, email, 

SMS, Text, and DMS. 

Delay Minutes 

From the information provided in the two preceding tables above, it was clear that the 

statewide ITS goals, objectives, and performance measures did not have a clear 

relationship with the stateôs existing and desired ITS programs. Additionally, no ITS 

performance reports were cited for Louisiana. It was, therefore, to be assumed that no 

statewide ITS performance measures have been established for the stateôs ITS 

applications, and as such, no performance reports based on established metrics existed.  

Other Stateôs ITS and Performance Measures 

Alabama. Alabamaôs ITS programs aim to improve safety and reduce traffic fatalities. 

Eight ITS service areas have been outlined to achieve the goals, which include Travel and 

Traffic Management and Public Transportation Management. The strategic business plan 

provided performance measures, reporting, and tracking matrices. These performance 
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measures are grouped under Traffic Management Centers (TMCs) operational measures, 

Alabama Service Assistance Patrol, and System Performance Measures [10, 15]. 

Florida. Florida has eight ITS service areas which include Traffic Management, Traveler 

Information, and Emergency Management, and 52 existing and planned service packages 

which include Traffic Incident Management System and Intersection Safety Warning 

[16]. The operational performance and outcomes for the Total Annual 511 Calls; Road 

Ranger Stops; ITS Miles Managed; Incident Duration; Total Time Reliability, and 

Customer Satisfaction were reported in the stateôs 2015/2016 ITS Performance Measure 

Annual Report [17]. The purpose, objectives, and methodologies for assessing each 

service area were detailed in the report. 

Iowa. The stateôs Transportation System Management and Operation (TSMO) programs 

are centered on eight strategies that include ITS and communications, which are aimed to 

preserve capacity and improve transportation systemsô security, safety, and reliability [18, 

19]. The plan for each focus area has proposed performance management strategies to 

evaluate the effectiveness of the strategic area and support decisions related to resource 

allocation, technology deployment, and actions to achieve the objectives. 

Minnesota. The overview volume of Minnesota Statewide Regional ITS Architecture, 

version 2018, summarized the purpose, general descriptions, objectives, and performance 

measures for the stateôs ITS program. The objectives are service-specific and aimed to 

enhance transportation through safe and efficient movement of people, goods, and 

information while focusing on increased mobility, fuel efficiency, reduced pollution, and 

increased operating efficiency [12]. The development objectives, strategies, and 

associated performance measures for all goal areas are summarized in the stateôs 2018 

Regional Architecture Development for Intelligent Transportation output [20]. 

Performance Measures from Other Relevant Related Sources 

Besides the information gathered from the stateôs performance measurement approaches, 

other FHWA, DOT, and other agencies have provided useful resources. For instance, the 

National Transportation Coalition has identified and defined a set of key operations 

performance measures of national significance. These measures can be used to identify 

and implement intra-agency network performance measures that support planning and 

operations functions [21]. Additionally, the FHWA has addressed work zone performance 

measures needs through its issued reports that agencies can access in developing related 



 

ð  19  ð 

 

performance measurement programs [22, 23]. The performance measures that are focused 

on incident management are provided in DOT and FHWA resources [24, 25]. The general 

descriptions, objectives to reference, performance measures, anticipated data needs, 

management and operations strategies to consider, and safety-related impacts on TSMO 

strategies are provided in factsheets in the related desk reference [26]. 

Definition of Terminology 

Terminologies related to ITS are occasionally used interchangeably in some literature. 

ARC-IT developed a glossary of definitions of terms encountered in ITS to have a 

common understanding of relevant terminologies. There is also the use of terminologies 

that have been discontinued; for instance, market packages instead of service packages. 

The discontinued terminologies were particularly cited in statewide ITS architectures, 

especially those yet to be updated to reflect updates and changes in the ARC-IT.  

A list of interchangeably used terminologies in ITS is shown in Table A1 in Appendix A. 

This list is expected to give the user a quick reference. 

Summary of Literature Review  

Responsible organizations like the FHWA and DOT through ARC-IT have provided 

sufficient guidance and information to develop or incorporate performance measurement 

strategies into respective ITS programs. The findings on the availability of relevant state-

issued documents, including performance reports, pointed to a gap between requirements 

for state DOTs to increase emphasis on performance measurements in their transportation 

systems, including ITS, and the actual implementation. In the case of Louisiana, the 

stateôs ITS goals, objectives, and performance measures did not have a clear relationship 

with the stateôs existing and desired ITS programs. Additionally, no ITS performance 

reports existed for the state. These findings necessitated the nationwide survey and 

provided key information for the formulated questionnaire. 
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Objective 

The primary objective of this research was to develop a set of performance measures for 

each existing ITS program in Louisiana and evaluate benefits achieved through their 

implementation across transportation planning, traffic operation, safety, environmental 

quality and sustainability, and any other areas that can be evaluated. 

Specifically, the research needed to determine:  

1. ITS terminologies and whether their meanings are the same across transportation 

agencies; 

2. Existing ITS applications and how they are currently evaluated; 

3. If the existing performance measures were consistent with FHWA expectations, 

and what other state agencies use; 

4. The performance measures that DOTD should use for each ITS program; 

5. If the current ITS applications are beneficial to Louisianaôs taxpayers; and 

6. The processes that DOTD must follow to make performance measures data 

accessible. 

The research objective and the required details were addressed through literature search, 

surveys, and stakeholder workshops. Briefly, the information required for the ITS 

terminologies was addressed through literature review, while that for the existing 

application was through literature review and surveys. A stakeholder workshop was used 

to determine the performance measures for the stateôs ITS programs. 



 

ð  21  ð 

 

Scope 

The scope of this study was to use insights gathered from literature reviews, qualitative 

surveys, and inputs from stakeholders to develop performance measures for Louisianaôs 

ITS applications. The scope also included using data from sampled ITS applications 

deployed in Louisiana to evaluate the performance of deployed ITS application and 

determine if the ITS applications were beneficial to the taxpayer. The data used for the 

evaluation were mainly collected for periods between 2016 and 2020.  

The research was scheduled to be carried out from 2020 to 2022. It is expected to be 

significant as it uses data and scientific methods to identify areas with the greatest need 

for improvement and create performance-driven, outcome-based indicators for decision-

making regarding the need for expansion or improvements of the ITS programs in 

Louisiana. 
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Methodology 

The methodologies for evaluating the individual ITS programs were different and are 

stated under the respective sections; but overall, the methodology for this research 

followed the framework shown in Figure 1. 

Figure 1. Framework of methodology 

Literature Review
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Literature Review 

The literature review investigated how performance targets specific to ITS have been 

tracked, measured, and reported statewide by DOTs. Publicly available sources were used 

to gather the required literature and data. Specifically, information from ARC-IT, 

statewide ITS architectures, strategic business plans, and issued newsletters were used. 

Qualitative Survey 

A survey and protocol were designed to obtain information on how well existing 

performance measurements have been assimilated into ITS programs of respective 

agencies. The final survey questionnaire consisted of 9 questions designed to be 

completed in less than 10 minutes. The target audience for the research survey were 
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Louisiana MPOs and nationwide DOT ITS departments. The survey questionnaire 

allowed a total of 21 days to respond. 

Initial List of Performance Measures 

An initial list of performance measures for each DOTD ITS program was developed from 

information gathered from the literature review and qualitative survey. Information of 

relevance was the reported shortfalls of existing performance measures and those 

reported to be highly efficient. 

Final List of Performance Measures 

Following a stakeholder consultation in the form of a workshop, a final list of agreed 

performance measures for DOTD ITS programs was developed. The stakeholders 

consisted of the Project Review Committee, whose responsibilities included providing 

inputs and helping to validate the situation analysis findings from the initial survey; 

filling any information gaps identified during the situation analysis; and ensuring broader 

buy-in of the proposed final list of performance measures. 

Data Collection and Data Analysis 

An analysis of data availability for the agreed performance measures was conducted to 

identify where Louisiana lacked data for evaluating ITS performance on the selected 

performance measures. For those applications where data exists, the data were collected 

mainly from the DOTD database, ITS equipment, and external sources. Details of the 

data type and sources are subsequently provided for each ITS program evaluation.  

The data analysis was aimed to evaluate whether the existing DOTD ITS applications 

have been beneficial. It involved a quantitative analysis of collected data to demonstrate 

the benefits of the respective ITS applications and report on aspects that needed 

improvement.  
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Final Report 

This final report documents the research effort needed to complete the research and 

provides a detailed description of all research tasks accomplished. It includes a copy of a 

qualitative survey questionnaire in Appendix B and all steps (methodology) implemented 

for the various analyses undertaken. 
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Discussion of Results 

Qualitative Survey Findings 

Overall, 67 responses were received, with 16 (23.88%) having blank inputs for all 

questions, as shown in Figure 2. The 16 blank responses were considered invalid and 

were excluded; thus, only 51 (76.12%) responses were considered for the analysis. The 

findings of the survey are synthesized in the following section.  

Figure 2. Survey respondents 

 

Information about Respondents 

Question 1: Which of the following best describes the type of organization you 

represent? 

Of the 51 valid responses, 84.32% (n=43) represented state DOTs, 7.84% (n=4) 

represented MPOs, and 1.96% (n=1) represented the FHWA. Two representatives from 

county-level DOTs and one representative from a nationwide data and software provider, 

together, made up the ñOtherò category with 5.88% (n=3). 

Question 2: How would you classify the extent of the ITS deployment that is under 

your organizationôs control? 

Out of 57 tallied responses received from 51 respondents, 70.18% (n=40) indicated a 

statewide deployment of their organizationsô ITS; 14.03% (n=8) indicated regional 

extent; 3.51% (n=2) indicated municipal extent; and 3.51% (n=2) indicated a nationwide 

extent of deployment. Deployment on metropolitan extent was 7.02% (n=4), with 

1.75%(n=1) as city extent of deployed ITS. 

Question 3: What roadway network do you operate on? 

The types of road networks operated by respondents' organizations are shown in 

descending order in Figure 3. Out of 186 tallied responses from 51 respondents, interstate 
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highways, expressways, and principal arterials were the most operated, indicated 

respectively by 23.66% (n=44), 22.04% (n=41), and 19.35% (n=36) of the tallied 

responses. Major and minor collectors, minor arterials, and local roads respectively had 

16.67% (n=31), 11.29% (n=21), and 5.38% (n=10) of the tallied responses. Three tallied 

responses indicated ñotherò. Two failed to specify details, while one indicated that its 

organization owned roadway infrastructure, which made it function as a regional 

transportation planning agency under an agreement.  

Figure 3. Type of roadway network operated 

 

Performance Measurement Practice 

Question 4: Which of the following best describes the Intelligent Transportation 

Systems (ITS) service areas currently deployed by your organization? 

Traveler Information and Traffic Management were the most deployed service areas, as 

indicated by 15.94% (n=40) and 15.54% (n=39), respectively, of the 251 tallied responses 

of 46 respondents. Weather, Data Management, Maintenance and Construction were 

indicated by 12.35% (n=31), 10.76% (n=27), and 10.36% (n=26), respectively as 

deployments. Public Safety and Commercial Vehicle Operations polled 9.56% (n=24) and 

9.16% (n=23), with Vehicle Safety at 5.18% (n=13). Sustainable Travel, Parking 
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Management, Support, and Public Transportation polled percentages less than 5% 

(<n=12) extent of deployments, as shown in Figure 4. 

Figure 4. Types of ITS service areas deployed 

 

Question 5. Do you currently monitor the performance of your organization's ITS 

programs? 

Out of the 46 responses to the specific question, 36 (78.26%) indicated their 

organizations currently monitored ITS programs' performance, with 10 (21.74%) 

indicating the contrary. 

Question 6: Which of the following best describes the levels at which your 

organization's ITS performance is monitored? 

Out of 99 tallied responses from 25 respondents, technology deployment (22.22%, n=22), 

system functionality (21.21%, n=21), and service provision (15.15%, n=15) were the 

three most common areas ITS is monitored, as shown in Figure 5. Performance 

monitoring on technology deployment would monitor the number or extent to which a 

particular system is deployed in a jurisdiction, such as the number of speed cameras 

installed. Monitoring a systemôs functionality would, for instance, monitor the time a 
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system is in service or out of service while the level of service provision would monitor, 

for instance, the quality or the level of service provided.  

Further, ITS performance monitored on levels of user benefits, returns on investments, 

and economic impacts were somehow fairly represented with 11.11% (n=11), 10.10% 

(n=10), and 10.10% (n=10), respectively, as indicated by the tallied response. ITS 

performance monitored on policy achievement, and network benefits were insufficiently 

indicated by 7.07% (n=7) and 2.02% (n=2), respectively. A respondent indicated resource 

allocation as an ñotherò level that ITS performance is monitored. 

Figure 5. Level of monitoring ITS performance 

 

Question 7: Do you consider the ITS performance monitoring by your organization 

beneficial to operations and taxpayers? 

Of 25 respondents, 92% (n=23) indicated ITS performance monitoring was beneficial to 

their organizationôs operations and the taxpayers. Two respondents indicated ñnot sureò 

about the benefits. 

Question 8: Who collects the data your organization uses in monitoring performance? 

Considerable data is sourced directly from ITS systems, as indicated by 28.79% (n=19) 

of the 66 tallied responses, as shown in Figure 6. The data that is directly collected by the 

ITS systems are expected to be immediately available to agencies at no additional cost, 

though the storage, processing, transmission, and data analysis may attract a cost.  
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Generally, the cost of data and availability depend on who owns the data, public or 

private. As indicated from the survey, privately collected data (12.12%, n=8) and private 

contractors (16.67%, n=11) account for 28.79% of the data used to monitor ITS 

performance. Also, data collected internally by agencies and public sectors accounted for 

18.18% (n=12) and 22.73% (n=15), respectively. One tallied response indicated 

university support for data collection. 

Figure 6. Agency or source of data collected 

 

Question 9a: Do you publish the findings of the performance monitoring you describe? 

Out of 25 respondents, 8% (n=2) do not publish performance monitoring reports, while 

28% (n=7) published only internally. Agencies that publish only publicly were 12% 

(n=3), while 52% (n=13) published both internally and externally. 

While the replies indicate that reports are likely to be widely accessible if the statistical 

significance of the small sample size is ignored, the difficulty in citing agency 

performance measures through the literature search cannot be explained. 

Question 9b: If possible, please provide a URL link to your published reports. 

URL links to published ITS performance reports, dashboards, and other information 

provided by respondents are shown in Table 3. The information provided additional 

resources as most of the published reports were not cited through the literature search, 

such as the reports of Georgia, Arizona, and North Carolina. 
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Table 3. URL links to published reports 

Name of organization URL link  

PennDOT https://www.penndot.gov/ProjectAndPrograms/operations/Pages/default.aspx 

Maricopa County DOT http://aztech.org/About/PerfIndicators  

Georgia DOT http://sigopsmetrics.com/main/ 

Virginia DOT https://www.virginiadot.org/business/resources/OperationsDivision/FY2020_Operations_Perfo

rmance_Report.pdf 

Arizona DOT http://aztech.org/about/performance-indicators-book.htm 

FHWA https://ops.fhwa.dot.gov/publications/fhwahop19089/index.htm 

Illinois DOT https://www.travelmidwest.com/lmiga/traveltimes.jsp 

Missouri DOT https://www.modot.org/tracker-measures-departmental-performance 

MnDOT http://www.dot.state.mn.us/measures/ 

North Carolina DOT https://www.ncdot.gov/about-us/our-mission/Documents/2019-annual-report-interactive-

fullscreen.pdf  

Maryland DOT https://www.roads.maryland.gov/mdotsha/pages/Index.aspx?PageId=711 

Question 10: Do you consult or find the suggested Performance Measures listed for 

individual service packages described in the ARC-IT helpful in developing your 

organization's ITS performance measures? 

From the survey, 51.52% (n=17) of the 33 respondents indicated their organizations did 

not consult or find these recommendations helpful. The number of responses, however, 

was insufficient to conclude if the feedback could be generalized across agencies. 

Question 11: Does your organization compare ITS performance, benefits, and 

deployment/usage with other jurisdictions or USDOT/FHWA benchmark? 

Out of 33 respondents, only 36.36% (n=12) of the agencies benchmarked or compared 

ITS performance, benefits, or deployments with other jurisdictions or agencies, including 

DOT and FHWA. 

Question 12: What are the main barriers that prevent benchmarking or the 

establishment of consistent performance indicators across your organization's 

jurisdiction? 

Of the 51 tallied responses of 33 respondents, 31.37% (n=16), 19.61% (n=10), and 

17.65% (n=9) indicated the lack of available data, lack of guidance or best practices, and 

incomparable or inconsistent data formats, respectively, as reasons their organizations did 

not benchmark or compare ITS performance with other agencies or jurisdictions. Also, 

benchmarking ñnot part of agency objectivesò and ñlack of inter-agency cooperationò 

were indicated as reasons by 5.88% (n=3) and 5.88% (n=3), respectively. "Other" reasons 

specified by 13.73% (n=7) included resource constraints, lack of knowledge, time 

https://www.penndot.gov/ProjectAndPrograms/operations/Pages/default.aspx
http://aztech.org/About/PerfIndicators
http://sigopsmetrics.com/main/
https://www.virginiadot.org/business/resources/OperationsDivision/FY2020_Operations_Performance_Report.pdf
https://www.virginiadot.org/business/resources/OperationsDivision/FY2020_Operations_Performance_Report.pdf
http://aztech.org/about/performance-indicators-book.htm
https://ops.fhwa.dot.gov/publications/fhwahop19089/index.htm
https://www.travelmidwest.com/lmiga/traveltimes.jsp
https://www.modot.org/tracker-measures-departmental-performance
http://www.dot.state.mn.us/measures/
https://www.ncdot.gov/about-us/our-mission/Documents/2019-annual-report-interactive-fullscreen.pdf
https://www.ncdot.gov/about-us/our-mission/Documents/2019-annual-report-interactive-fullscreen.pdf
https://www.roads.maryland.gov/mdotsha/pages/Index.aspx?PageId=711
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constraints, and funding constraints. Also, 5.88% (n=3) indicated nothing (ñnoneò) 

prevented their organizations from comparing or benchmarking ITS performance. The 

reasons provided are shown in Figure 7, in descending order. 

Figure 7. Reasons agencies do not compare or benchmark ITS performance with others 

 

Question 13: Does any of the following prevent your organization from measuring ITS 

performance, benefits, and deployment/usage more often or to a higher quality? 

Of the 66 tallied responses of 33 respondents, the reasons that prevent monitoring of ITS 

performance, benefits, deployment to greater details, and quality are mostly lack of 

available data (27.27%, n=18), complexity (19.70%, n=13), and fragmented and 

incomparable data (15.15%, n=10). Also, unsure benefits and lack of cooperation with 

stakeholders were indicated as reasons by 13.64% (n=9) and 6.06% (n=4), respectively. 

The "Other" reasons specified by 13.64% (n=9) of the tallies included: resource, funding, 

time constraints, lack of data scientists, specific data-focused positions in organizations, 

and difficulty assigning responsibilities when inter-agency collaboration is required. 

Additionally, 4.55% (n=3) indicated ñnothingò prevented their organizations from 

measuring performance to greater detail and quality. The reasons provided by 

respondents in descending order are shown in Figure 8. 
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Figure 8. Reasons preventing organizations from measuring ITS performance 

 

Conclusions 

From the qualitative survey, state DOTs are highly represented, providing reasons most 

respondents indicated statewide ITS deployment. Also, interstate highways, freeways, 

and principal arterials are roadways that most respondent organizations operate, with 

most ITS programs deployed being Traveler Information and Traffic Management. Other 

high deployment areas include Data Management, Maintenance, and Construction. 

Program areas not widely implemented by organizations include Vehicle Safety, 

Sustainable Travel, Parking Management, Support, and Public Transportation. The 

following emerged from the survey: 

Å ITS performance measurement has been fairly integrated into ITS programs by 
agencies, with most organizations monitoring their ITS programs considering it 

beneficial to operations and taxpayers.  

Å Most organizations monitored ITS performance on deployment and systems 

functionality levels with a few others also monitoring the levels of service provision 

and user benefits. Policy achievement and network benefits are less monitored. 

Å Considerable data are collected directly from ITS equipment, which is expected to be 

available at no additional cost. Besides this source, agencies rely on public or private-

sector-owned data with a few collecting internally. 
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Å On the relevance of ARC-IT-provided resources, organizations rarely consulted or 

found ARC-IT recommendations helpful in developing their ITS performance 

measures. The number of responses was not enough to generalize this feedback across 

agencies. 

Å State DOTs generally do not benchmark or compare ITS performance with other 

agencies and jurisdictions, mainly for the following reasons: lack of available data, 

lack of guidance or best practices on the subject, and incomparable data gathered 

across agencies/jurisdictions. 

Å The following featured highly as the reasons that prevent agencies from measuring 

performance, benefits, and deployment to greater detail and quality: lack of available 

data, complexity in the endeavor, and fragmented and incomparable data. 

Å ñOtherò reasons included the lack of data scientists, lack of specific data-focused 

positions in organizations, and difficulty assigning responsibilities when inter-agency 

collaboration is required. 

These findings and conclusions were expected to guide the development of Louisianaôs 

ITS performance measures. 

Developed ITS Performance Measures 

The development of the ITS performance measures followed an iterative process using 

the information gathered from literature, qualitative survey, and inputs from the 

stakeholders. The initial and final performance measures are shown in Appendix B. The 

final list indicates the ITS programs' objectives to be evaluated, the performance 

measures, the data, and data sources. 

Due to data availability challenges and the limited time available to evaluate the 

performance of the programs using all performance measures, performance measures 

shown in Table 4 were used to evaluate the selected programs to assess the objective of 

the research. For each ITS program area, sub-study areas were developed, and the 

performances were evaluated for the periods mainly between 2016 and 2020, as shown in 

Table 4. To make the comprehension of the sub-study easy, they were structured to 

follow: an introduction or background, objective(s), data analysis and discussions, 

findings, and conclusions, where possible. 
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Table 4. ITS program areas, performance measures and scope of evaluations 

Program Area # Objectives Performance Measures Data Data Sources Extent of Study (2016-2020) 

Arterial 

Management 

1 

Increase the percent of major 

and minor arterials equipped 

and operating with closed-

circuit television (CCTV) 

cameras 

Percent of major and minor 

arterials equipped and 

operating with closed-circuit 

television (CCTV) cameras per 

Z distance. 

Inventory and locations of 

installed CCTV cameras 
LTRC 

Assess coverage of closed-

circuit television (CCTV) 

cameras on significant highways 

in Louisiana.  

2 
Reduce delay associated with 

incidents on arterials 

Delay associated with 

incidents 
Travel time data  

Crash 

database/RITIS 

Evaluate change in incident 

response time on highway 

segments with CCTV coverage.  

Emergency 

Management 

and Motorist 

Assistance 

Patrol (MAP) 

1 
Reduce mean incident 

clearance time per incident  
Roadway clearance duration 

Å Incident notification 

time, On-scene arrival 

time for incident, time full 

traffic operational status 

returns.  

Å Travel time data 

Crash database 

An assessment of incident 

clearance time on Louisianaôs 

roadways with MAP coverage. 

Commercial 

Vehicle 

Operations 

1 

Decrease point-to-point 

travel times on selected 

freight-significant highways 

Point-to-point travel times on 

selected freight-significant 

highways 

Travel time data RITIS An assessment of travel time of 

commercial vehicles on freight 

significant highways in 

Louisiana.  

2 

Decrease hours of delay per 

1,000 vehicle miles traveled 

on selected freight significant 

highway 

Hours of delay per vehicle 

miles on selected freight-

significant highways. 

3 

Decrease the annual average 

travel time index for selected 

freight-significant highways 

Travel time index on selected 

freight-significant highways. 

4 
Reduce commercial vehicle 

crash rate. 

Number of crashes involving 

large trucks and buses 

Number of crashes 

involving large trucks and 

buses 

Crash database 

Freeway 

Management & 

Traffic 

Management 

Centers 

1 

Increase the level of traffic  

management center (TMC) 

field hardware 
Total number of TMC 

equipment 

 

Inventory of TMC field 

hardware 

 

TMCs to assist 

Inventory of statewide TMC 

(ITS) resources and an 

evaluation of transportation 

systems monitored by TMC for 

real-time performance. 

 
2 

Increase the percent of 

regional transportation 

systems monitored by the 

TMC for real-time 

performance 

3 

Determine effects of ramp 

meters on traffic flow and 

safety at merge sections 

Number of crashes Number of crashes 

Crash 

database/Localized 

data 

Assessment of the safety 

performance of active ramp 

meters in Louisiana.  

Electronic 

Payment and 

Congestion 

Pricing 

1 
Improve average travel time 

during peak periods 

Average travel time during 

peak periods (minutes) Å Travel time data 

Å Person travel along links  
RITIS 

Evaluation of peak travel time 

on tolled Causeway Blvd.  
2 

Reduce hours of delay per 

capita  
Hours of delay (person-hours) 

Traveler 

Information  

1 
Increase the number of 

traveler information portals Å Number of 511 calls per year 

Å Number of visitors to traveler 

information website per year 

Å Number of web (e.g., Twitter, 

Facebook) followers 

Å Count of users of 511 

channels 

Å Count of traveler 

information website users 

Å Count of web followers 

(e.g., Twitter, Facebook, 

etc.)  

511 Program 

Evaluation of the current state of 

Louisianaôs traveler information 

program area.  2 
Increase the accuracy of 

traveler information posted 
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Arterial Management 

The DOTD's broad ITS objective to reduce travel time variability by delays can be achieved through 

the stateôs Arterial Management program. Specific strategies that can be deployed to reduce travel 

time reliability include the installation of closed-circuit television (CCTV) cameras on arterials and 

freeways to allow TMCs to monitor the performance of transportation systems in real-time and aid 

incident detection and response. This section evaluates the objectives to increase the percentage of 

major and minor arterials and freeways equipped and operating with CCTV cameras, and to reduce 

delays associated with incidents on Louisianaôs road network through an:  

Å Assessment of CCTV cameras coverage on significant highways in Louisiana; 

Å Evaluation of the change in incident response time on highway segments equipped with CCTV 

cameras.  

Assessment of CCTV Camera Coverage on Significant Highways in Louisiana 

Background. For cost estimation, the roadway category (interstate highway, primary municipal 

network, primary rural network, and bridge) has been determined to need full or key location 

coverage. On average, roadways with full coverage in urban areas are assumed to need one CCTV 

camera every 1.5 miles, while key locations in rural areas are assumed to need one CCTV camera 

every 5 miles [18]. 

Objectives. The objective of this section was to assess the performance of DOTD to increase the 

percentage of major and minor arterials and freeways equipped and operating with CCTV cameras 

by assessing the extent of major and minor arterials equipped and operating with CCTV cameras. 

Methodology. A coverage map was created that showed the geographic locations of all installed 

CCTV cameras in Louisianaôs highway system and was used to assess the current CCTV camera 

coverage and the need for future installations. The estimated one camera every 1.50 and 5.0 miles on 

urban and rural roadways, respectively, was used to assess the adequacy of coverage of CCTV 

cameras on significant highways in Louisiana. The crash frequencies per milepost of the interstate 

systems over the past years (2016 ï 2020) were assessed to determine the immediate and future 

CCTV camera coverage needs by identifying locations with unusually high crash frequencies or 

clusters on the interstate system. 

Discussions. The geographical locations of all 420 CCTV cameras installed in the Louisiana 

highway system are shown in the coverage map in Figure 9. The CCTV cameras are deployed mainly 

on the interstate and state highways in and around New Orleans, North Shore, Shreveport, Lake 

Charles, Baton Rouge, Monroe, Alexandria, Lafayette, and Houma; and on the LA 1 in Leeville, 

Louisiana, as shown in the coverage map. The coverage map serves as a visual monitor of the gaps in 

coverage on the highway system. 
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Figure 9. Current CCTV  camera coverage on Louisiana highway system 

 

Closer detail of the installed CCTV camera locations shown in the coverage map is shown in Figure 

C1 in Appendix C. 

Estimated Adequacy of the Current CCTV Camera Coverage 

Barring any blind spots that may necessitate extra CCTV camera needs, the recommended one 

CCTV camera every 1.5 and 5 miles (each direction) in urban and rural locations, respectively, were 

used to assess the adequacy of the current CCTV coverage on highways at these locations. The 

assessment did not include existing or desired cameras for specialty applications, such as security 

locations, rest areas, or other trouble-spot locations. The estimated adequacy of the deployed CCTV 

cameras is shown in Table 5. 

For instance, from the table, the estimate showed that routes I-210, between LA 3132 and Highway 

70 and Highway 80, and I-10 between LA 77 and LA 415 had inadequate coverage; but these are 

recommended total numbers for estimation only. The actual number required by DOTD should be 

based on design decisions, actual site conditions, and verification by the local TMCs. 
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Table 5. Estimated adequacy of current CCTV camera coverage 

 

Assessment of Immediate Future CCTV Camera Coverage Needs 

Locations with unusually high crash frequencies (greater than about 85 crashes per year, that is, one 

crash every 4.3 days) and places with apparent clusters of crashes (aggregated in 5-mile intervals, bi-

directionally) were determined to need CCTV coverage. The crashes per 5 mile-segments on each 

interstate highway system between 2016 and 2020 are shown in Figure C2 through Figure C13 in 

Appendix C. The apparent crash cluster locations and mileposts with high crash frequencies are 

shown in Table 6 from the interpretations of the figures in Appendix C. 

  

Location Route Corridor / Cross Street Direction
Urban/ 

Rural
Parish District

Length 

(miles)

Mile/ 

Device

Recommended 

# of Devices

Existing # 

of Devices
Difference Remarks

Lake Charles, LA I-10 Ruth Street to LA 397 East/West Urban Calcasieu 7 17.4 1.5 12 28 16

Lake Charles, LA I-10 LA 397 to US 165 East/West Rural Calcasieu 7 12 5 3 3 0

Fort Fourchon LA 1
LA 1 North Leeville to LA 1 @ 

Vessel Graveyard #1
North/South Urban Lafourche 2 6 1.5 4 8 4

Houma LA 182 LA3197 to LA3040/LA 24 North/South Urban 	Terrebonne 2 1.87 1.5 2 5 3

Baton Rouge Airline Highway I-10 to US-61 East/West Urban Baton Rouge/Ascension 61 27.8 1.5 19 25 6

Shreveport, LA I-210
	LA 3132 (70th St. SE) to Hwy 

79/80
North/South Urban Caddo/Bossier 4 19.6 1.5 13 10 -3 Inadequate

Shreveport, LA I-20 Bert Kouns to I-220 Off Ramp East/West Urban Caddo/Bossier 4 19.2 1.5 13 20 7

Baton Rouge I-10 I-12 JCT #5 to Bluff East/West Urban East Baton Rouge 61 10.2 1.5 7 8 1

Baton Rouge Florida St/US 190US 60 to Stevendale East/West Urban East Baton Rouge 61 6 1.5 4 8 4

Baton Rouge I-10 Bluff to US-61 East/West Rural
East Baton 

Rouge/Ascension
61 19.3 5 4 12 8

Baton Rouge I-12 I-10 to Middle Colyell East/West Urban
East Baton 

Rouge/Livingston
61 17.54 1.5 12 22 10

Baton Rouge US 61/US 190 LA 415 to I-10 East/West Urban East/West Baton Rouge 61 11.8 1.5 8 14 6

Baton Rouge I-110 LA 415 to I-10 East/West Urban East/West Baton Rouge 61 6.71 1.5 5 10 5

Baton Rouge I-10 West of LA415 to I-110 JCT East/West Urban East/West Baton Rouge 61 5.63 1.5 4 13 9

Baton Rouge I-10 I-110 JCT to I-12 JCT #5 East/West Urban East/West Baton Rouge 61 3.98 1.5 3 10 7

Grosse Tate/Baton 

Rouge
I-10 LA 77 to West of LA 415 East/West Rural

Iberville/West Baton 

Rouge
61 10 5 2 0 -2 Inadequate

Lake Charles, LA US 210 I-10 to US 90 North/South Urban Jefferson Davis 7 1.25 1.5 1 2 1

Lake Charles, LA US 165 US 165 #2 to Woodlawn Tower North/South Rural Jefferson Davis 7 8.46 5 2 2 0

Lafayette I-10 Duson, LA to I-49 #1 East/West Rural Lafayette 3 12.2 5 3 5 2

New Orleans US-90/US-90B Claiborne Ramp #1 to Avenue K East/West Urban Orleans 2 11.2 1.5 8 24 16

New Orleans I-10 West End to Franklin Ave #1 East/West Urban Orleans 2 7.2 1.5 5 13 8

New Orleans I-10/I-610
	Laplace Tower #2 to Chef 

Menteur
East/West Urban

Orleans/Jefferson/ St. 

Charles/St. John
62 32.4 1.5 22 27 5

Monroe, LA US 165 	Finks Hideaway to Richwood North/South Urban Ouachita 5 12.2 1.5 8 13 5

Monroe, LA LA-165 Business Cypress to US-80 East/West Urban Ouachita 5 4.02 1.5 3 4 1

Monroe, LA I-20 Well Road to Pecanland Mall East/West Urban Ouachita 5 9.78 1.5 8 8 0

Alexandria I-49 US 71 to US 165/71 North/South Urban Rapides 8 9.87 1.5 7 9 2

Sunshine Bridge LA 70 LA 18 #1 to LA 44 #1 East/West Urban St. James 61 8.5 1.5 6 10 4

Hammond I-55 LA 22 to I-10 North/South Rural St. John the Baptist 62 25.8 5 6 8 2

Lafayette/ 

Atchafalaya
I-10 I-49 #1 to LA 77 (Grosse Tete) East/West Urban St. Martin/Iberville 3 36.5 1.5 25 25 0

Slidell I-59 Concord Blvd to I-10 North/South Urban St. Tammany 2 4.15 1.5 3 4 1

Slidell I-12/I-10
West of I-12/I-59 to East of I-

12/I-59
East/West Urban St. Tammany 62 6.52 1.5 5 7 2

Slidell I-10 I-10 to I-59 North/South Urban St. Tammany/Orleans 62 14.2 1.5 10 12 2

Hammond I-55 US 190 Jct to LA 22 East/West Urban Tangipahoa 62 5.3 1.5 4 5 1

Hammond I-12 West of I-55 to East I-55 East/West Urban Tangipahoa 62 4.4 1.5 3 4 1

Covington I-12
West of US-190 to East of US 

190
East/West Urban Tangipahoa 62 7.31 1.5 5 7 2

Covington US 190 North of I-12 to LA 22 North/South Urban
Tangipahoa/St. 

Tammany
62 3.97 1.5 3 4 1

Houma S Hollywood Rd S Hollywood Rd to LA 24 East/West Urban Terrebonne 2 1.51 1.5 1 4 3

Houma LA 24 US 90 to LA 3087 East/West Urban Terrebonne 2 10.31 1.5 7 8 1

Port Allen LA 1
Intracoastal Canal #1 to 

Intracoastal Canal #2
North/South Urban West Baton Rouge 61 3.3 1.5 2 4 2
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Table 6. Crash cluster locations and mileposts with high crash frequencies on Louisianaôs interstate system 

Highway 

Name 
Total Mileage 

Mileposts with high crash 

frequencies and apparent clusters  
Locations  

I-10 274-miles 
20-45, 95-120, 150-185, 210-250, 

and 260-270 

Lake Charles, Lafayette, Baton Rouge, New 

Orleans, and on interstate I-10 approach to I-12 in 

Slidell, LA 

I-12 85-miles 0-30, 35-50, 55-65, and 80-85 

From the I-10 connection with I-12 in Baton Rouge 

to the LA-441 crossing, Hammond, Covington, and 

the I-12 approach to I-10 in Slidell, LA 

I-20 189-miles 0-25, 80-85, and 110-125 

From the Texas-Louisiana border to Shreveport, 

Ruston, and Monroe, LA 

I-49 247-miles 0-25, 80-85, and 195-210 

From Lafayette through Opelousas to Washington, 

LA, Alexandria, and the I-49 approach to 

Shreveport, LA 

I-55 66-miles 20-50 

Between Hammond and the LA-1048 crossing with 

I-55 

I-110 9-miles Entire interstate Baton Rouge 

I-210 12.5-miles Entire interstate Lake Charles 

I-220 18-miles 5-10 Shreveport 

I-310 11.5-miles Entire interstate New Orleans 

I-610 3-miles Entire interstate New Orleans 

The segments with apparent crash clusters, unusually high crash frequencies, and the existing CCTV 

camera coverage on the interstate highway system in Louisiana are shown in Figure C14 in the 

appendix, with closer details also shown in Figure 10. High crash cluster locations and high crash 

frequency segments with existing CCTV cameras were determined to have existing coverage, so they 

were marked accordingly. The segments with apparent crash clusters and unusually high crash 

frequencies without CCTV cameras were determined to need immediate future coverage. For 

instance, interstate highway I-210 in Lake Charles, I-49 from Lafayette through Opelousas to 

Washington, and I-310 in New Orleans need immediate or future CCTV camera deployments.  
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Figure 10. Current CCTV camera coverage and segment with high crash frequencies in Louisiana (Detailed) 

 

 

Recommendation. Segments with apparent crash clusters and unusually high crash frequencies 

without CCTV camera coverage are determined to need immediate future coverage. 

Evaluation of the Change in Incident Response Time on Interstate Highway Segments with 

Camera CCTV Coverage 

Introduction. Louisiana's Arterial Management aims to reduce delays associated with incidents on 

arterials and freeways, which can be realized with incident management. Incident management refers 

to the development and implementation of ITS to rapidly detect, verify, respond, and clear incidents 

[1]. The primary benefit of incident management includes reduced incident response and clearance 

times, improved safety, and improved resource efficiency. As a widely used incident detection and 
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verification ITS equipment, CCTV cameras can be used to identify the exact location of incidents, 

verify and confirm incidents, relay valuable information about the incident, and help formulate 

strategies with responders [27]. 

Objectives. In order to demonstrate the benefits of reduced delays associated with incidents on 

arterials and freeways with CCTV coverage on Louisiana's roadways, this study evaluated the 

incident response times on roadways with CCTV camera coverage and compared with incident 

response times on roadways of similar features without CCTV camera coverage.  

Methodology. One-mile segments with CCTV camera coverage on interstate highways in New 

Orleans, North Shore, Shreveport, Lake Charles, Baton Rouge, Monroe, and Alexandria were 

selected. Equally, one-mile segments of interstate highways with similar features but without CCTV 

coverage, in the same direction of traffic and locality, were also selected to compare corresponding 

incident response times. The impulse of the selection ensured the roadways had similar annual 

average daily traffic (AADT) and limited any biases in data collected for evaluation. This 

comparison hypothesized that the mean incident response time on roadways with CCTV coverage 

would be lower than on roadways without CCTV camera coverage, at a 5% level of significance.  

The one-mile segments with and without CCTV camera coverage on the selected interstates are 

shown in Table 7. 

Table 7. Oneïmile segment of roadways (with/without CCTV camera coverage) 

CCTV Location Roadway

/Highway 

Directi

on 

Start 

(longitude/latitude) 

End 

(longitude/latitude) 

Coverage Condition 

 
Lafayette I-10 East 30.276905, -91.963137 30.281813, -91.947319 with 

Lafayette (near Rayne) I-10 East 30.243278, -92.310045 30.248647, -92.29498 without 

Lake Charles I-10 West 30.246144, -93.163594 30.246607, -93.180798 with 

Lake Charles (near Vinton) I-10 West 30.142217, -93.667629 30.135668, -93.682576 without 

Alexandria I-49 North 31.303884, -92.447230 31.316213, -92.456244 with 

Alexandria I-49 North 31.223122, -92.466756 31.235023, -92.457703 without 

Shreveport I-20 East 32.457132, -93.841475 32.462303, -93.825277 with 

Shreveport I-20 East 32.446171, -93.974545 32.444688, -93.957351 without 

Monroe I-20 West 32.500819, -92.099711 32.496518, -92.115280 with 

Monroe I-20 West 32.482082, -91.914130 32.483949, -91.931106 without 

Baton Rouge I-10 West 30.451494, -91.313392 30.448589, -91.329703 with 

Baton Rouge I-10 West 30.441055, -91.217031 30.445734, -91.232669 without 

Baton Rouge I-12 East 30.470504, -90.859412 30.472538, -90.842672 with 

Baton Rouge I-12 East 30.474474, -90.664298 30.474632, -90.647313 without 

New Orleans I-10 West 30.174278, -90.882438 30.181544, -90.896838 with 

New Orleans I-10 West 30.122614, -90.670723 30.123965, -90.687329 without 

New Orleans I-10 East 30.078021, -90.405805 30.069276, -90.392424 with 

New Orleans I-10 East 30.122640, -90.673674 30.120997, -90.657002 without  

North Shore I-12 West 30.33812, -89.893427 30.345824, -89.907643 without 

North Shore I-12 West 30.428901, -90.082901 30.433065, -90.099189 with 

Slidell (North Shore) I-10 East 30.298056, -89.711175 30.297297, -89.694363 with 

Slidell (North Shore) I-10 East 30.318824, -89.587178 30.323596, -89.571386 without 

Data Collection 

With the incident response time (IRT) defined as the time between the first recordable awareness 

(notification) of an incident by a responsible agency and the arrival of a first responder to the 

incidence scene [28], the IRTs of every incident on the selected segments were collected for specified 
















































































































































































































