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Abstract 

Long-duration pedestrian and bicycle counts, which represent a variety of community 

contexts and facility types, are broadly understood to be a prerequisite to unlocking a 

wealth of analytic possibilities for better understanding active transportation demand, 

tracking Complete Streets policy implementation, and evaluating safety impacts. This 

study, which advanced preliminary feasibility research completed in LTRC 16-4SA, 

initiated the collection of permanent counts in four Louisiana communities; piloted and 

refined protocols for planning, installing, and validating permanent counters, and 

classifying factor groups; and advanced development of methods for applying count data 

to solve active transportation planning and safety problems for Louisiana roadways. In 

addition, this study advanced the extent and coordination of local and regional 

multimodal data collection in support of statewide Complete Streets policy 

implementation and performance measurement as directed by the legislature in Senate 

Concurrent Resolution 110 (2009) and RS: 48:22.1 (2014). 
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Implementation Statement 

The proposed research represents the first phase of implementation of the findings 

described and actions recommended in LTRC 16-4SA as well as the resultant data, 

related products, and resources are directly applicable for implementation by DOTD. In 

addition, the study advances the investigation of preliminary research pertaining to data 

management and use, resulting in practice-ready applications for state, local, and regional 

entities seeking to implement and evaluate performance in the context of Complete 

Streets policy and design.  

In addition to use by DOTD, these findings are of immediate use to Metropolitan 

Planning Organizations (MPOs) and local government entities throughout Louisiana and 

beyond. This research has resulted in practical guidance for siting, installing, validating, 

and maintaining permanent counters. It has also resulted in simple, accessible templates 

for data management and analysis as well as outreach materials for the continued 

development of pedestrian and bicycle count practice in the state (both permanent and 

short-duration counts). Principal Investigator (PI) outreach to local partners interested in 

continuing to advance and expand multimodal data collection has resulted in the 

identification of potential resources for ongoing data collection and integration of 

monitoring assets into planning and evaluation processes.  

The data collected in the course of this study are immediately available for additional 

analysis in response to questions about temporal variation in non-motorized activity, the 

effects of COVID-19 and subsequent disruptions on walking and bicycling, and as 

benchmarks against which to compare and calibrate new data sources pertaining to active 

transportation demand in Louisiana.   
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Introduction 

Measuring progress toward Complete Streets policy implementation, as well as 

measuring the performance of individual projects in terms of safety outcomes, requires 

understanding patterns of and changes in active transportation demand so as to (a) 

evaluate safety outcomes relative to rates of exposure; (b) identify appropriate, context-

sensitive Complete Streets infrastructure interventions; and (c) understand overall 

statewide and location-specific transportation trends that will impact long-range planning 

and investment [1]. 

Continuous, long-term count data is increasingly recognized as a key foundation for 

each of these types of analysis.  The current lack of such data in Louisiana and the ways 

that this barrier hinders holistic assessment of non-motorized travel demand, vulnerable 

road user exposure and safety, and Complete Streets policy evaluation was recognized in 

LTRC Project 16-4SA Pedestrians and Bicyclists Count: Developing a Statewide 

Multimodal Count Program [2]. This ñPhase 1ò research also concluded that the 

incremental development of systematic active transportation monitoring that is in 

coordination with existing traffic monitoring activities, and is in cooperation with local 

and regional agencies interested in or already engaged in data collection and analysis, is 

feasible and scalable (geographically and fiscally) using a combination of traditional and 

emerging technologies. Moreover, significant expansion of long-duration count data 

availability is critical to all efforts to holistically evaluate safety impacts at the project 

level and is an area where state leadership and investment will have the greatest impact, 

given that existing data sources and available proxy or surrogate measures of analysis 

contain important gaps that continuous count data can address.  

This study builds on the research foundation of 16-4SA through the planning and 

implementation of permanent count locations in four communities, which are at a 

variety of locations representing different contexts and facility types in order to collect a 

minimum of one year of bicycle and/or pedestrian count data. The counts collected 

provide preliminary/baseline data for extrapolation of short-duration counts, trend 

analysis, calibration for future research, and use of secondary data sources. In addition, 

these pilot count stations provided an opportunity to put into practice recommended 

planning, installation, and validation practices as well as to develop preliminary quality 

assurance and quality control (QA/QC) protocols and templates for data analysis and 
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reporting. This research also emphasized ongoing outreach and coordination with local 

and regional stakeholder partners to facilitate sustainable, long-term expansion of count 

data availability (including a ñbackboneò of continuous counts supplemented by short-

duration automated and video-based counts as well as supplemental data sources) and 

positions Louisiana for success as we move toward a data-driven, Safe Systems 

approach to the transportation network and new infrastructure investments.  
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Literature Review 

The first phase of this research [2] detailed a comprehensive review of the current state of 

the practice and related literature. Significant federal guidance has been published 

pertaining to developing multimodal count programs, and the U.S. Federal Highway 

Administration (FHWA) has clearly asserted support for walking and bicycling as part of 

an efficient and equitable transportation system [3, 4]. However, few states have yet to 

implement comprehensive statewide programs, and a lack of clear consensus around 

minimum data requirements, methods, and applications exists. The need for more and 

higher quality pedestrian and bicycle volume data, similar to that available for decades 

for motor vehicles, has been well-documented by transportation planners and researchers 

[5, 6, 7, 8]. The state of the practice remains in flux in part due to rapid technological 

advances in this emerging field. 

This phase of the research builds upon the findings and recommendations from the 

preceding research, which indicates a clearly-defined need for the implementation of a 

robust initial set of permanent count stations, whether on-street, off-street path, or trail 

facilities, as a typical first step in moving from short-duration, project-oriented data 

collection to systematic multimodal monitoring [9, 10, 11]. This literature review 

focuses on key updates to the field including new work supporting exposure analysis 

and comparable efforts to initiate, advance, and/or evaluate statewide and/or department 

of transportation (DOT)-led count programs and research advancing the state of the field 

for incorporating multimodal data into safety analysis, equity initiatives, and planning 

practice. 

Statewide Pedestrian and Bicycle Monitoring Program Growth 

As 16-4SA concluded, there is no ñone size fits allò approach to pedestrian and bicycle 

monitoring. Local and/or agency needs, intended data uses, and resource constraints 

must all be considered in the design of a count program. Tradeoffs exist between 

accuracy and cost, and no single technology can be expected to meet all of an agencyôs 

needs. Thus far, no state (or region) has fully implemented a bicycle and pedestrian 

monitoring program of the scope described in the FHWAôs Traffic Monitoring Guide 

[4]; however, most DOTs engaged in statewide monitoring (e.g., Colorado, Vermont, 
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Minnesota, North Carolina, Texas, and Virginia) are tending to follow its guidance 

(modified to meet local needs and resource constraints).  This guidance is largely 

modeled on motorized vehicle monitoring, including the development of a set of 

permanent automated monitoring sites from which context-specific adjustment factors 

for a larger, rotating array of short-term monitoring sites can be developed.  

States with well-developed count programs tend to use multiple methods: automated and 

manual; permanent and short term; various vendors and technologies that evolve over 

time; and secondary supplemental data streams, including survey data, GPS data (e.g., 

Strava, Streetlight), etc. to aid interpretation and application of count data [2]. Minnesota 

and Washington were identified as early leaders in count program development and have 

recently published widely practical and strategic guidance related to their count 

programs and/or the use of count data [12, 13]. 

North Carolina, another national leader in non-motorized data collection, recently 

completed a comprehensive evaluation of their Non-Motorized Volume Data Program 

(NC NMVDP) with an aim of identifying next steps for program implementation [14]. 

North Carolina DOT (NCDOT) has maintained a partnership with the Institute for 

Transportation Research and Education for several years to manage their count program, 

which aims to estimate annual average daily traffic (AADT) for active modes, support 

Complete Streets, and improve local and regional planning.  This study included 

interviews with agencies, technology vendors, and private contractors; assessed the 

performance of the 72 count sensors currently in use statewide; and developed cost and 

benefit analyses for alternative count program options based on the efficacy, logistical 

considerations, and overall value of various alternatives including emerging video-based 

technologies. The researchers concluded that, while the performance and value of 

NCDOTôs existing suite of counters is acceptable, emerging technology is likely to 

augment data collection and make it faster and easier to integrate into planning and share 

across partners.  

In parallel with Louisianaôs current research effort, Virginia DOT (VDOT) has been 

planning and implementing a similar pilot non-motorized count program. The first phase 

of this study scanned current practice, summarized extant non-motorized data collection 

programs, and synthesized guidance [15]. The findings of this research largely mirrored 

those summarized in 16-4SA. A second phase of VDOTôs research focused on 

implementation of initial recommendations, including both a suite of permanent counters 
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and development of a loanable inventory of portable counters for collecting short-

duration counts [16, 17]. This effort focused on identifying technical recommendations 

for planning, siting, installing, maintaining, and using automated bicycle and pedestrian 

counts and concluded that:  

Å Further expansion of the permanent count network is needed to develop reliable 

annualized volume estimates from short-duration sites; 

Å Permanent counters should be considered for installation where feasible as part of 
new road construction or rehabilitation projects for efficiency;  

Å Safety is an issue for the use of portable on-street counters; 

Å Local partnerships are key and additional options are needed for establishing formal 

and informal agreements with partners to collect and use counts; and  

Å A statewide purchasing contract specifying specific products/vendors would help 
expedite procurement and improve consistency of data outputs.  

Similarly, Tennessee DOT (TDOT) recently completed a preliminary analysis of best 

practices for non-motorized count collection, ultimately recommending five ñGoalsò for 

TDOT to support data collection. These included: (1) establishing standardized protocols; 

(2) implementing a process for centralized database development and maintenance; (3) 

developing analytical methods and processes for reporting performance measures; (4) 

sharing data with stakeholders; and (5) building multimodal monitoring capacity within 

TDOT and statewide [18]. Michigan DOT also recently commissioned a Nonmotorized 

Data Collection and Monitoring Program Guide and Implementation Plan [19] to 

establish a coordinated approach to data collection and analysis and identify roles and 

responsibilities for state and local stakeholders. 

Finally, Texas has also taken steps to advance coordinated statewide pedestrian and 

bicycle counts. Previous research documented methodological considerations and 

developed a suite of pilot permanent count stations, including a plan for data collection 

and guidance for data use and distribution, as well as a preliminary demand estimation 

model based on household travel surveys and roadway and traffic characteristics [20]. As 

data collection has advanced, further research has focused on achieving consistency in 

count processes and the development of a consolidated count database. This effort 

included the installation of permanent and portable counters in Austin and Houston, an 
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evaluation of crowdsourced secondary data sources (finding that these represented a 

small and biased share of all bike and pedestrian trips relative to counts), and the 

development of a portal for public access to count data [21].  

Pedestrian and Bicycle Count Data Management and Use 

As discussed in 16-4SA, non-motorized traffic is inherently more variable than 

motorized traffic, and thus more data is generally required to conduct inferential 

statistical analyses of count and/or crash data. Permanent or long-term count locations 

are invaluable for understanding how short-duration counts fit into overall annual trends 

for a given jurisdiction, climate, and/or built environment context [1, 22, 23, 9]. Reliably 

adjusting short-duration data generally requires a minimum of one full year of clean data 

from one or (ideally more) comparable sites; multiple years of data will allow continual 

refinement of adjustment factors as well as a critical barometer of overall trends [24].  

All automated count equipment has inherent error. Adjusting for this error and validating 

data requires well-defined protocols and standards established by the managing agency 

and routine maintenance [25]. Methods of cleaning, processing, and applying continue 

to evolve as more cities and states develop more robust inventories of count locations 

and additional years of data for testing, analysis, and modeling. Researchers with the 

Institute for Transportation Research and Education (ITRE) (which has managed North 

Carolinaôs count program) conducted an evaluation of data quality and issues associated 

with widespread continuous and short-duration data collection, identifying key priorities 

for data processing and QA/QC protocols developed in response to the findings to 

improve data quality [26].  

Research to better define the scale of data collection needed to develop accurate 

pedestrian and bicycle volume estimates has continued to advance as well. Nordback et 

al. [27], using continuous count data from 102 sites in six cities, found that four or more 

counters per factor group for bicyclists, and five or more counters per factor group for 

pedestrians, improve the reliability of annual average daily non-motorized traffic 

(AADNT) estimates derived from short-duration (7-day) counts. Griswold et al. [28] 

compared two approaches to factor group development, one based on land use 

classification and the other based on actual counts, finding that both approaches 

produced comparable results that exceeded the accuracy of averaging all available count 
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data into a single expansion factor approach. Conversely, Roll and Proulx [29] took an 

alternative approach to estimating bicycle traffic without use of any permanent count 

data at all, finding that seasonal adjustment regressions models incorporating weather 

variables could be used to achieve reliable predictions of average annual daily bicycle 

traffic (AADBT) based on short-duration counts. However, this method requires 

consistent availability of short-term count data over multiple years, thus is suitable 

primarily for jurisdictions that have already integrated short-duration bicycle counts in 

routine traffic monitoring (but lack a network of existing permanent counters).  

The use of surrogate demand inputs such as mobile trip records, particularly as a means 

to supplement direct data collection, continues to emerge as a key theme in this field. 

While outside the scope of this effort, researchers generally identify such data as a 

valuable complement to counts, and vice versa, with direct count data serving as a key 

calibration tool for the use and interpretation of third-party data sources [30].  The 

National Association of City Transportation Officials (NACTO) has provided recent 

guidance on managing mobility data (particularly that involving GPS/mobile data) with 

a focus on data standards and formats to optimize portability and transparency as well as 

addressing privacy and security concerns [31]. The principles of developing transparent 

processes and establishing clear protocols for data sharing, use, and storage are likewise 

applicable to direct counts.  

Using of count data (including modeling network-level demand), assessing road user 

exposure, and/or benchmarking progress toward safety or other goals remains an 

emerging research area with limited conclusive results or nationally applied directives to 

guide jurisdictions. Research pertaining to non-motorized road users remains largely 

siloed from traditional motor vehicle traffic monitoring research and practice with motor 

vehicle count program guidance continuing to avoid significant discussion of non-

motorized modes [32]. Turner et al.ôs ñGuide for Scalable Risk Assessment Methods for 

Pedestrians and Bicyclistsò [33] represents a significant synthesis of the state of the 

practice in this field, providing a sequential guide to assessing crash exposureðone of 

the most commonly cited needs for count dataðat different scales (facility level to area-

wide). This study provides various estimation methods, emphasizing the necessity of 

direct counts for most robust demand estimation models particularly in areas where 

extensive, recent household travel surveys have not been conducted. This research also 

developed an interactive Areawide Non-Motorized Exposure Tool to assist in 

calculations and model development at the state and MPO levels. Several studies have 
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examined methods for modeling pedestrian and bicycle safety, typically emphasizing 

proxy risk factors that must be considered (sociodemographic and/or build-environment 

related) in lieu of or in addition to direct counts [34, 35, 36, 37]. Increasingly, 

socioeconomic and/or racial equity is considered as a key critical lens for framing such 

analyses and for interpreting results [36].  

Notably, significant gaps in the current state of the research in this field have been 

identified. The AASHTO Council on Active Transportation (CAT) has developed a 

Research Roadmap [38] that highlights several areas of research needs pertaining to 

pedestrian and bicycle data, including the following:  

Å Applying and integrating active transportation data into planning and operations; 

Å Assessing accuracy of new bicyclist and pedestrian counting technologies; 

Å Improving consistency of active transportation data practices; 

Å Developing methods to estimate pedestrian and bicycle travel from limited counts; 

Å Measuring changes in bicycle ridership and effects of bicycle network development; 

Å Incorporating active transportation into travel demand modeling; 

Å Incorporating active transportation modes into transportation impact studies; and 

Å Addressing barriers to integrating active transportation throughout planning and 

engineering practice. 

Several major studies addressing one or more of these topics are currently underway 

and/or pending, such as NCHRP 07-31, ñState DOT Usage of Bicycle and Pedestrian 

Data: Practices, Sources, Needs, and Gaps,ò which is anticipated to begin in 2022. 
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Objective 

The purpose of this study was to begin to implement key recommendations, address 

remaining gaps in data availability, and address the state of the practice identified in 

LTRC project 16-4SA ñPedestrians and Bicyclists Count: Developing a Statewide 

Multimodal Count Programò in order to provide DOTD with a practical foundation for an 

efficient, cost-effective bicycle and pedestrian count program and continue to inform 

collection and use of multimodal count data.  

Specifically, the objectives of the study included:  

1. To install permanent counters at a set of pilot locations and collect one year of 

pedestrian and bicycle data representative of a variety of usage patterns and/or facility 

types. 

2. To develop roadway factor groups for Louisiana communities and preliminary 

expansion factors for adjusting short-duration multimodal counts. 

3. To identify, support, and inform opportunities for coordinated local and MPO-led data 

collection. 
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Scope 

To build upon previous LTRC research, advance implementation of statewide multimodal 

data collection, and implement the application of resultant datasets, this study included 

the following research tasks aimed at building the foundation for implementing a 

statewide pedestrian and bicycle count program: 

Å Update and expand the literature review and count technology/vendor database from 

16-4SA, focusing on new research and current best practices in development of 

regionally specific and context-sensitive adjustment factors for non-motorized count 

data and exposure calculation methodology.  

Å Identify preliminary factor groups representative of Louisiana roadways and identify 

potential count locations assessed to be representative of a variety of those factor 

groups in each of four case study areas (FHWA focus cities of New Orleans and 

Baton Rouge, and the smaller communities of Mandeville and Ruston), and conduct 

short-duration test counts to assess suitability and verify anticipated traffic patterns 

and to finalize permanent count installation locations. 

Å Refine factor groups, finalize long-term count locations and installation details, and 

conduct a pilot study involving collection of one year of continuous pedestrian and 

bicycle count data at locations representing different usage patterns and/or facility 

types in each pilot community using automated, permanent count equipment (infrared 

sensors, inductive loops, and/or mixed-method sensor equipment). This task includes 

calibration and validation of data over the course of one year or more, periodic 

maintenance, and refinement of protocols for data validation and quality assurance, 

e.g., defining draft criteria and establishing data management protocols and reporting 

standards for use by DOTD. 

Å Support DOTD in advancing coordinated statewide multimodal data collection 
beyond the preliminary long-duration counts directly supported through this research, 

including local and regional agencies, non-profits, and other state agencies through 

the following activities: 

ð Reviewing agency policies and funding criteria to ensure that opportunities for 

supporting local and MPO-led data collection are clearly identified and that such 

activities are encouraged to move forward; 
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ð Developing and disseminating resources summarizing active transportation 

monitoring best practices (including but not limited to ñPedestrian and Bicycle 

Count Data Collection and Use: A Guide for Louisiana)ò to promote coordinated 

data collection approaches and facilitate effective data sharing; 

ð Identifying training and resource needs to develop capacity and expertise among 

traffic monitoring staff and any outside contractors employed in pedestrian and 

bicycle counting methods and unique considerations for these modes; and 

ð Recommending protocols for DOTD staff to implement data collection, 

management, and storage after completion of the project, including projected 

resource needs and departmental and/or external stakeholder costs.  

Å Refine and apply methodology for developing roadway factor groups and expansion 

factors for adjusting short-term multimodal counts across the roadway network and 

continue refinement of exposure and safety analysis framework and approach, 

including establishing baseline data for pilot regions.  

Å Provide evidence-based recommendations for the continued development of a cost-

effective, efficient bicycle and pedestrian count program including guidelines for 

ongoing maintenance of the permanent count locations and the corresponding datasets 

and preliminary adjustment factors developed, and provide recommendations in 

support of continued Complete Streets policy implementation. 
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Methodology 

Approach 

This applied research builds on previously identified recommendations and best 

practices [2], adapted to meet the needs and context of Louisiana communities and 

stakeholders. The study represents pilot implementation of practices established both in 

Louisiana (i.e., previous counts collected in New Orleans) and elsewhere and seeks to 

identify opportunities for and barriers to sustainable, ongoing expansion of systematic 

multimodal data collection for planning and evaluation statewide through five semi-

sequential tasks.  

1. Updating Bicycle and Pedestrian Research Methods  

A research foundation for this work was previously completed. However, this is an 

emergent field in which new research and results are being continually published. To 

ensure alignment with current best practice, the research team conducted an annual scan 

of new literature pertaining to non-motorized counts with a focus on new research 

(2018-2021). This review emphasized the practical aspects of count program 

implementation and application, including the development of regionally specific and 

context-sensitive adjustment factors for non-motorized count data and exposure 

calculation methodology. In addition, this review included an annual scan for updates to 

the technology/vendor database initially developed under 16-4SA (Appendix A) and a 

review of documentation pertaining to potential and outcomes from use of new 

technologies (e.g., LTRC Project 19-1SA).  

2. Identifying Preliminary Factor Groups and Conduct Short-Term 

Verification Counts 

In this task, the team identified preliminary, rough factor groups representative of 

Louisiana roadways and identified a list of potential count locations assessed to be 

reasonably representative of a variety of those factor groups in each of the two urban case 
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study areas (FHWA focus cities of New Orleans and Baton Rouge) as well as in a variety 

of small town or city contexts for consideration as a more rural case study site.  

Generally, test sites were identified based on the extent to which a given potential 

location addressed one of two applicable siting strategies [1] emphasized for the purposes 

of this study (given the research objectives established). These siting strategies included: 

Å Representative Locationsðlocations where one can reasonably expect to see 

ñtypicalò patterns for a given area, context, facility type (not necessarily the highest 

volumes); and 

Å Targeted Locationsðlocations that have specific planning relevance such as network 

pinch points, crash locations, or key ñbackboneò facilities in network. Particularly 

important in areas with limited pedestrian/bicycle activity where representative 

locations are unlikely to yield user volumes that permit robust analysis. 

Factor groups can be comprised of varying levels of complexity. At the most basic level, 

these may be derived from Area Type and Travel Pattern alone (Table 1): 

Table 1. Typical basic factor groups for pedestrian and bicycle count data analysis 

Area Type Travel Pattern Anticipated Basic Factor Group 

Urban 

Rural 

University 

Work Commute 

Recreation 

Utilitarian 

Mixed 

Urban Commute 

Urban Recreation 

Urban Utilitarian 

Urban Mixed 

Rural Commute 

Rural Utilitarian 

Rural Recreation 

Rural Mixed 

University Mixed 

For the purpose of this study, however, a slightly more complex range of factors was 

developed including primary land use, roadway classification, and pedestrian or bicycle 

facility type (Table 2).  
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Table 2. Proposed initial factor range for LTRC  19-3SA permanent count pilot  installation 

Area Type Anticipated Travel 

Pattern 

Primary Land Use Roadway 

classification 

Bike/Ped Facility Type 

Urban  Commute CBD Arterial Shared Use Trail (off-

street) 

Suburban Recreational 

(weekend) 

Non-CBD 

Commercial/Retail 

Collector On-Street Cycle 

Track/Protected Bikeway 

Rural Mid-Day peak 

(weekday) 

Residential Local On-Street Bike Lane 

 
Utilitarian/Mixed University n/a (Shared-

Use Trail) 

Sidewalk 

 
  Recreation Area 

 
n/a (Shoulder/Mixed Lane) 

From this ñmenuò of factors, a wide range of potential factor groups and sub-groups may 

be derived (however, some combinations are improbable and may be reasonably 

excluded). The following list of likely suggested factor groups (independent of roadway 

and facility type) for which potential count sites were considered: 

Å Urban CommuteðCBD 

Å Urban CommuteðNon-CBD Commercial  

Å Urban CommuteðResidential 

Å Urban Mid-Day PeakðCBD 

Å Urban Utilitarian/MixedðNon-CBD Commercial 

Å Urban Utilitarian/MixedðResidential 

Å Urban Utilitarian/MixedðUniversity 

Å Suburban Mid-Day PeakðNon-CBD Commercial 

Å Suburban RecreationalðResidential 

Å Suburban RecreationalðRecreation Area 
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Å Suburban Utilitarian/MixedðNon-CBD Commercial 

Å Rural Utilitarian/MixedðNon-CBD Commercial 

Å Rural Utilitarian/MixedðUniversity 

Next, from this list, roadway and active transportation facility factors were considered as 

a filter for identifying potential count locations. The presence of appropriate facilities on 

which to count, where moderate to high pedestrian and/or bicycle activity is anticipated, 

was a prerequisite for consideration for this study and to some degree dictated which 

preliminary factor groups were included in this initial data collection effort.  

Irrespective of site context and anticipated factor group, logistical considerations 

underpinning site selection included the following: 

Å Feasible location to secure temporary count equipment (i.e., fixed post/object in 

correct position in relation to expected path of bike/ped travel) 

Å Need to identify locations where people will generally walk or bicycle single file (to 

reduce occlusion errors) 

Å Avoids locations where people congregate or idle 

Å Sites where users are constrained to the area being measured (e.g., on a bridge, most 
bicyclists may use the sidewalk, but if bicycling on the roadway is permitted some 

may be missed) 

Å On straight, smooth, level sections of roadway or trail (not on a curve or steep grade) 

Å Away from potential sources of interference (e.g., water, direct sunlight for infrared 

sensors, utility lines for inductive loop detectors) 

Å Appropriateness/feasibility of counting bicyclists and pedestrians at same location 

Å Moderate or high anticipated bike/ped volume preferred (100-1000 people per day, 

except in rural locations) 

Å Location should NOT be expected to undergo construction/reconfiguration in near-

medium term future (unless counter can be incorporated into planned improvements 

without major data/physical disruption) 

In consultation with the Project Review Committee, the research team developed a list 

of proposed count locations and conducted short-duration test counts using LTRC and 



 

ð  29  ð 

 

 

the University of New Orleansô (UNO) existing inventory of infrared and/or pneumatic 

tube counters, as well as manual counts in limited circumstances, to assess suitability 

and verify anticipated traffic patterns and to finalize permanent count installation 

locations. Counts were collected for a minimum of seven days in accordance with the 

Pedestrian and Bicycle Count Data and Use: A Guide for Louisiana [39].  The following 

general framework was utilized to assess the extent to which a given test site aligned 

with assumptions and/or made an appropriate candidate for long-term count collection.  

Å Are people using this facility/corridor for walking and/or bicycling? 

Å How many bicyclists, pedestrians, and/or total users per day (weekdays vs. 

weekends)? 

Å Ratio of bikes to pedestrians, where applicable (using manual validations) 

Å Directionality: ratio of ñinò to ñoutò (where applicable) and implications for pattern 

analysis (e.g., disparities reflecting commute patterns) 

Å Usage by hour (weekdays, weekends) 

Å Overall pattern: 

ð Commute (distinct AM/PM weekday peaks) 

ð Recreational (high weekend usage, less pronounced peaks) 

ð Utilitarian/Mixed (consistent usage across days, time of day, may have moderate 

peaks) 

ð Insufficient information/limited use 

ð Other (anything distinctive such as spikes in use on a particular time/day, 

anything that might suggest an unusual event) 

Å Overall suitability as a count location: What factor group does this location represent, 
and are there major limitations/considerations with proceeding with this location as a 

permanent count site?  

Assumed travel patterns were assessed for accuracy during the first phase of 

data collection, using a widely applied methodology for assessing factor group 

usage pattern based on ratios of weekend to weekday volume and morning to 

mid-day volume, [40, 13], wherein:  
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¶ Weekend Ratio = Peak hour weekend traffic/Peak hour weekday traffic where: 

peak hour is the greatest hourly traffic volume counted during that day; 

 

¶ Morning Ratio = Average of weekday hourly traffic from 7 amς9 am/Average 

of weekday hourly traffic from 11 amς1 pm 

Using parameters set by researchers in other North American cities, the following 

thresholds were used to categorize test countsðas well as previously collected short- 

and long-term automated count dataðinto one of three rough activity pattern groups 

[13]: commute, mixed or multipurpose, and non-commute or noon activity (Table 3). 

Table 3. Preliminary travel pattern classification based on weekend and morning ratios 

Travel Pattern Weekend Ratio Morning Ratio  

Commute < 1 > 1.5 

Mixed or Multipurpose < 1  < 1.5 

1.0 ï 1.8  > 1.5 

Non-Commute or Noon 

Activity  

1.0 ï 1.8  < 1.5 

> 1.8 Any 

Results of this classification exercise were used to narrow and define the final 

list of permanent count locations (Task 3).  
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3. Long-Duration Count Data Collection Initiation 

Following analysis of the short-duration count results, the team sorted proposed count 

locations by preliminary factor group. In collaboration with the PRC, the team finalized 

long-term count locations and installation details to conduct a pilot study involving 

collection of one year (or more where feasible) of continuous pedestrian and bicycle 

count data representing different usage patterns and/or facility types in each of two 

FHWA focus cities regions (New Orleans and Baton Rouge) and two smaller 

communities (Mandeville and Ruston) using automated, permanent count equipment. 

For this purpose, three types of commonly utilized and well-developed technologies for 

automated long-duration counting of pedestrians and bicycles were used, including 

infrared counters for data collection on sidewalks, inductive loops for on-street bicycle 

facilities, and combination infrared/inductive loop sensor configurations for mixed 

auto/bicycle counts on shared-use trails. The research team selected EcoCounter as the 

equipment vendor due to accessibility of data and compatibility with existing and 

previous count locations, remote data retrieval functionality, and robust performance 

record of the companyôs products.  

Final site selection was determined based on the following factors:  

Å Feasibility (alignment of site location and configuration with available count 

equipment/technology specifications) 

Å Activity (sufficient observed or anticipated pedestrian and/or bicycle activity to 

facilitate pattern analysis and data validation) 

Å Usefulness (utility of the location as a key network benchmark, representative 

example of like locations or facilities, and/or specific stakeholder interest in data 

outputs) 

Planning for installation, calibration, and validation of the long-duration count stations 

included the following basic tasks:  

1. Define specific proposed installation locations and collect field data to facilitate 

equipment configuration (in partnership with equipment vendor); 

2. Secure permits/permissions for installations from all relevant authorities for each 

installation location; 
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3. Procure equipment (including sole-source vendor authorization); 

4. Contract with vendor for installation (required for inductive loop sensors, optional for 

infrared-only and/or pneumatic tube sensors); 

5. Install units according to vendor specifications and conduct initial synthetic 

calibration testing; adjust sensor settings as needed; 

6. Conduct manual validation counts (minimum 8 hours per site) and evaluate results; 

develop site-specific correction factors for systemic sensor- or context-linked errors; 

7. Perform periodic (i.e., monthly) site maintenance checks to ensure uninterrupted 

counter operation; 

8. Periodically (i.e., monthly) download and visually inspect all data to identify overall 

trends, potential concerns, etc.; 

9. Once sufficient data has been collected (minimum 3 months), conduct preliminary 

visual analysis of results, apply ñflagsò for highlighting incongruous data and, if 

necessary, apply mathematical rules for data QA/QC to identify and if needed, 

remove potentially erroneous data; 

10. Once sufficient data has been collected (minimum 12 months), conduct full, detailed 

review of data (e.g., by month, day of week, hour of day, etc.) and develop site-

specific adjustment factors for short-duration count extrapolation and/or missing data 

imputation; and 

11. Compile and report data for all sites in standardized format, including count station 

metadata in tabular and spatial format. 

4. Coordinated Statewide Data Collection Support 

Inter-jurisdictional outreach and partnerships are needed to sustain successful non-

motorized traffic monitoring. Most infrastructure interventions, project evaluations, 

safety studies, etc. will be conducted on local streets. State engagement in existing data 

collection efforts and development of guidance for future local/regional data collection 

can ensure compatible datasets and collaboration and efficient use of resources. To this 

end, the research team supported DOTD in advancing coordinated statewide multimodal 

data collection beyond the preliminary long-duration counts directly supported through 
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this research, including local and regional agencies, non-profits, and other state agencies, 

through the following activities: 

Å Reviewing agency policies and funding criteria to ensure that opportunities for 
supporting local and MPO-led data collection are clearly identified and that such 

activities are encouraged to move forward 

Å Developing and disseminating resources summarizing active transportation 
monitoring best practices (including but not limited to Pedestrian and Bicycle Count 

Data Collection and Use: A Guide for Louisiana) to promote coordinated data 

collection approaches and facilitate effective data sharing. This included development 

and delivery of several presentations tailored to specific local or regional audiences 

(including parish planning and engineering staff, MPO Technical Advisory 

Committee Members, and local advocates) 

Å Identifying training and resource needs to develop capacity and expertise among 
traffic monitoring staff and outside contractors employed in pedestrian and bicycle 

counting methods and unique considerations for these modes (including development 

and implementation of a full-day workshop for planning and engineering consultants 

engaged in project-level data collection) 

Å Developing recommendations for DOTD staff to support coordination of ongoing 

data collection, management, and storage after completion of the project, including 

resource needs for ongoing maintenance, strategies for sustainable count program 

growth, and guidance on data application and use. 

5. Data Application Methodology Development 

Concurrent with Task 3 data collection, the research team continued to refine 

methodology for developing roadway factor groups and expansion factors for adjusting 

short-term multimodal counts across the roadway network and to research potential 

opportunities to incorporate resultant data into exposure and safety analytic frameworks 

and approaches used in Louisiana, including establishing baseline data for the pilot 

regions. This task included the following primary activities:  
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Å Calculation of areawide (parish, MPO, and state level) exposure rates using 

methodology and tools outlined in the ñGuide for Scalable Risk Assessment Methods 

for Pedestrians and Bicyclistsò [33] 

Å Analysis of count data to determine hourly, daily, monthly, and seasonal trends, 

relationship of activity volumes to weather conditions, reassessment of factor group 

classifications, and development of summary tables and charts to aid in interpretation 

of count data for individual sites and the permanent counter network overall 

Å Development of expansion factors for each site (for which 12 months or more of data 
is available) by which to extrapolate short-duration counts and summary analysis of 

like-patterned factor groups 

Å Development of recommendations in support of sustainable, ongoing multimodal 

count data collection and coordination at local, regional, and state levels, reflecting 

stakeholder input and the role of enhanced data availability and application in 

continued Complete Streets policy implementation.  
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Discussion of Results 

1. Bicycle and Pedestrian Research Methods Update 

Robust ongoing research and dialogue around multimodal data collection and use has 

occurred over the last few years. The research team reviewed approximately two dozen 

relevant new reports, articles, and/or manuscripts pertaining to non-motorized count data 

collection and use. As previously described (literature review), this state-of-the-practice 

research emphasized new guidance on data usage for risk/exposure analysis, data 

management, and modeling applications.  Based on the growing list of states (Appendix 

B) that have researched and/or initiated new data collection efforts and expansion at the 

local and regional levels in the scope of these activities; the types of technology 

deployed; and the end-user applications of the resulting datasets, short- and long-

duration multimodal data is increasingly assumed to be within the necessary scope of 

work for state and local DOTs.  Program growth at all levels of government tends to be 

incremental. States with established count programs (e.g., Minnesota, North Carolina) 

continue to lead the way in developing new partnerships and research applications. 

States with emergent programs (e.g., Virginia, Texas, Michigan) have completed key 

planning activities to guide, standardize, and pilot implementation of counts.  

COVID-19 

The impact of COVID-19 on active transportation patterns, planning, and data collection 

efforts was a key area of research that the team necessarily monitored during this study. 

Many jurisdictions paused or deferred planned short-duration counts during the early 

months of the COVID-19 pandemic based on significant changes in mobility patterns 

documented and observed [41]. How the pandemic has impacted walking and bicycling 

activity has varied over time and geographically [42]. However, jurisdictions with 

permanent counters installed have had a distinct advantage in quantifying the degree and 

character of these impacts and have been able to use the data to support rapid-build 

temporary facilities to promote socially-distant physical activity [43]. Definitions of 

what constitutes a return to ñnormalò conditions vary widely by geography and context, 

including variable application and enforcement of policies intended to mitigate virus 

spread. Where possible, practitioners recommend comparing current data to past results 
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to understand both the impacts of disruption (in terms of magnitude as well as divergent 

patterns) and points of inflection where ñroutineò data collection may be presumed to 

resume [44, 45].  

Surrogate Data Sources 

In parallel with direct counts, the use of mobile phone data in planning applications has 

rapidly grown; however, practitioners caution that it must be used in conjunction with 

direct counts in order to validate the data and calibrate both the magnitude and character 

of inherent error in extrapolating from biased sample data [15, 46]. This includes data 

from specific apps in which individuals track their own activity (such as Strava Metro, 

which is now being offered at no cost to local governments) as well as data from 

companies that aggregate geolocated data points from a variety of apps which are 

collected passively and reflect all types of movements (such as Streetlight, that offers 

algorithm-derived, modally classified trip data at the network level). While these options 

offer valuable context and many applications in planning, their cost, data limitations, and 

relative opacity of process for data calibration purposes means that at this point, they do 

not provide an adequate substitute for direct counts. Rather, such surrogate data sources 

complement counts and allow for development of better network-wide demand 

estimates.  

Technology and Equipment 

Meanwhile, minimal substantial change has occurred in the range of vendors and/or 

specific equipment technologies currently on the market to support pedestrian and 

bicycle data collection although several vendors and/or products previously identified 

have subsequently left the market (Appendix A). The use of artificial intelligence to 

derive counts from video has continued to expand with vendors offering both camera 

technology and video processing services. So far, these are being deployed primarily at 

the research level, with some municipal authorities engaging in pilot programs but 

limited in use among state agencies. LTRCôs Evaluation of Counting Device for 

Pedestrians and Bicyclists [47] evaluated two products currently on the market that aim 

to provide modally-classified counts at locations in New Orleans and Baton Rouge 

where traditional count technology is impractical. The results of this study (as compared 

to manually reviewed video data) were unsatisfactory in terms of accuracy, and 
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continued use of the specific products tested was not recommended [47]. While these 

products continue to show promise for versatile, short-duration count solutions in 

locations where mechanical options are not feasible, they remain disproportionately 

expensive on a cost-per-data-hour basis, and in some cases, the researchers found they 

perform poorly under heavy traffic conditions and adverse weather conditions. In 

addition, technical and logistical challenges associated with installing the devices, and 

difficulty diagnosing apparent data errors, may discourage their widespread adoption.  

SCRAM 

Finally, a key piece of new guidance published during the study period includes the 

FHWAôs Guide for Scalable Risk Assessment Methods for Pedestrians and Bicyclists 

(SCRAM) [33], which provides a standardized model for statewide and MPO-level 

exposure estimates based on American Community Survey (ACS) and National 

Household Travel Survey (NHTS) factors (see Section 5 for model application for 

Louisiana and its metropolitan areas).   

This guide reinforces the primacy of direct counts for both facility-specific analysis and 

network-level modeling using continuous count data to adjust short-duration counts 

across the network through an eight-step process for selecting and determining an 

appropriate measure of risk (Figure 1). This process begins with determining the use of 

the risk measure (e.g., measure progress toward aggregate safety targets, network 

screenings, project prioritization, countermeasure evaluation, or site evaluation). Next, 

the geographic scale (either facility-specific or areawide) must be established along with 

the preferred definition of risk. Three general definitions of risk are provided: 

1. Observed crash rate (crashes divided by a selected measure of exposure): a commonly 

used metric that may result in inaccurate results in areas with low crash frequency 

and/or low exposure.  

Examples: crashes per 100,000 people; crashes per 1000 bicycle 

commuters, crashes per million vehicle miles traveled (VMT) 

2. Expected crashes (based on statistical models in which exposure may be one of 

several inputs): a more useful approach for areas with low crash frequency, but 

requiring advanced statistical techniques. 



 

ð  38  ð 

 

 

Example: Safer Streets Priority Finder, which combines past crash 

outcomes with a built-in statistical model for predicting future risk-based 

proxy variables for exposure 

3. Additional risk indicators (observed crashes plus other factors such as facility type, 

vehicle speed/volume, land use, exposure, etc.): a useful approach for systemic safety 

analysis, but lacking a numeric crash rate value as an output. 

Examples: traffic control devices, speed limits, points-of-interest (POIs), 

roadway or intersection geometric characteristics 

Figure 1. SCRAM eight-step risk measure selection process [33] 

 

The fourth step involves selecting the preferred measure of exposure (i.e., distance, time, 

volume, trips, or population). Population (including specific sub-populations) is an 

efficient metric for areawide analysis. Given an absence of travel survey data for 
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Louisiana communities, volume/count-based exposure measures for points or segments 

are the most feasible exposure metric for facility-specific evaluation although bike share 

system data and route choice data (e.g., Strava) can also be used as inputs.  

The next step involves deriving the analytic method to derive the data required for the 

selected exposure metric, whether site counts; model-based (direct demand, regional 

travel demand, trip generation, flow, discrete choice, geographic information system 

(GIS)-based, simulation based, etc.); or travel surveys. A balance must be drawn between 

direct counts and modeled outputs. It is not feasible to collect counts network-wide, 

necessitating the use of demand estimation models to fill in gaps. Direct demand models 

draw from volume data at sample locations with representative land use, urban form, 

facility type, etc., and can use regression analysis to extrapolate the resulting data but 

may miss important variables that impact travel volumes and patterns. Traditional 

regional travel demand models typically lack sufficient spatial detail for pedestrian and 

bicycle activity analysis, and/or are resource intensive to develop and update. Turner et 

al. summarized a variety of innovative models and methods but ultimately focused on 

direct demand models as the most versatile option in many contexts [33].  

At their most basic, counts used as exposure measures make no assumptions about 

distance or time traveled. To develop effective direct demand models, count data at a 

representative sample of locations with a range of facility types and land uses is needed. 

Baseline continuous count data from which to develop adjustment factors is a key 

prerequisite.  Long-duration counts may in turn be used to extrapolate short-duration 

counts (using adjustment factors) to achieve a sufficiently diverse sample. The resulting 

AADT for a segment may be multiplied by segment length to calculate pedestrian or 

bicycle miles traveled (PMT or BMP.) Volume/count data can be based on direct counts 

or demand estimation models, with segment-level volume data used to estimate 

intersection volume where needed multiplied by motor vehicle volume to derive a more 

comprehensive measure of exposure, and/or aggregated counts on parallel segments that 

make up a corridor to develop an overall corridor volume. Calculating pedestrian and 

bicycle volume over a corridor, however, can be challenging because of the granular 

nature of distinct segments, requiring numerous counts to accurately define.  

The key limitation of a direct demand model, moreover, is that it is specific to the area for 

which it was developed and therefore may not be transferred for use in another location. 

Turner et al. summarized a suite of models built from input datasets ranging from 34 to 
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647 count locations. In Louisiana, only New Orleans currently has an inventory of (short-

duration, mostly manual) count locations within this range.  Thus, development of direct 

demand models for Louisiana jurisdictions is largely beyond current feasibility. However, 

the data derived from this study provides an important first step for future model 

development.  

Final steps in the guide include compilation of other data sources (such as recommended 

roadway inventory for systemic safety analysis, Table 4) and calculation of final risk 

values, wherein: Risk = expected or measured crashes (by kind and severity)/Exposure. 

Table 4. FHWA systemic safety approach potential risk factors  

Variable Roadway and 

Intersection Features 

Traffic Volume 

Features 

Other 

Features 

Number of lanes x     

Lane width x     

Shoulder surface width/type x     

Median width/type x     

Horizontal curvature, delineation, or advance 

warning 
x     

Horizontal curve and tangent speed differential x     

Roadside or edge hazard rating (potentially 

including sideslope design) 
x     

Driveway density x     

Presence of shoulder or centerline rumble strips x     

Presence of lighting x     

Presence of on-street parking x     

Intersection skew angle x     

Intersection traffic control device x     

Number of signal heads versus number of lanes x     

Presence of backplates x     

Presence of advanced warning signs x     
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Variable Roadway and 

Intersection Features 

Traffic Volume 

Features 

Other 

Features 

Intersection located in/near horizontal curve x     

Presence of left-turn or right-turn lanes x     

Left-turn phasing x     

Allowance of right-turn-on-red x     

Overhead versus pedestal mounted signal heads x     

Average daily traffic volumes   x   

Average daily entering vehicles   x   

Posted speed limit or operating speed     x 

Presence of nearby railroad crossing     x 

Presence of automated enforcement     x 

Adjacent land use type, such as schools, 

commercial, or alcohol-sales establishments 
    x 

Location and presence of bus stops     x 

Source: https://safety.fhwa.dot.gov/systemic/pdf/FHWA_SystemicApproach_PotentialRiskFactors.pdf 

Currently, there is no single commonly accepted metric for pedestrian or bicyclist 

exposure. FHWA requires reporting of raw numbers of fatalities and serious injuries, as 

well as rates by population. Analysis of crash rate by commute mode share data is the 

only other nationally available metric. The SCRAM provides additional guidance for use 

or examples of exposure variables in project selection processes, both to estimate the cost 

of crashes [48] and to develop overall priority scores for a range of projects [49].  

The guide also highlights the importance of local and regional travel survey data as a key 

input providing valuable data into non-commute trip behaviors, travel time and distance, 

and trip origins and destinations. This represents a current gap in Louisianaôs ability to 

holistically evaluate active transportation demand, which may be partially (though not 

fully) addressed through use of surrogate data sources, which collectively (as discussed 

above) can provide insight into existing and latent active transportation demand.  

Finally, Turner et al. discuss the imperative for assessing and accounting for exposure in 

evaluation of countermeasure effectiveness. Facilities that improve conditions for 

walking and bicycling tend to attract more users, which typically increases exposure. 

https://safety.fhwa.dot.gov/systemic/pdf/FHWA_SystemicApproach_PotentialRiskFactors.pdf
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Given the low overall numbers of crashes that are likely to result on any given segment, 

empirical Bayesian methods are recommended to compare outcomes before and after 

installation. The authors note that results are improved in comparing a batch of sites with 

similar interventions to a control group without, rather than simply evaluating outcomes 

on one site before and after, and/or to assess observed conflicts among road users rather 

than (or in addition to) crash rates alone [33]. 

2.  Preliminary Factor Group Identification and Short-Term Count 

Verification 

An initial set of nearly 50 potential count locations was identified in partnership with the 

PRC (Appendix C) representing a variety of contexts and facility types in Southeast 

Louisiana. This list was evaluated to identify the area type, primary land use, roadway 

classification, existing bicycle and/or pedestrian facility, anticipated travel pattern, 

anticipated travel volume, facility jurisdiction, and overall suitability for conducting 

short-duration test counts (including existence of previous count data, if available). Short-

duration test counts using infrared, pneumatic tube, and/or manual counts were then 

conducted to assess suitability and verify anticipated traffic patterns to finalize permanent 

count installation locations. In all, counts were collected at 19 installation points covering 

13 sites between June 2019 and March 2020 (Table 5).  

Table 5. Short-duration test count locations, 2019-2020 

Count 

Location 

Name 

Count 

Location 

Cross 

Street 

Facility 

Type 

City  Sensor Type User Type Data Begin 

Date 

Data End 

Date 

Westbank 

MRT 

Eliza St Shared-

Use Trail 

New 

Orleans 

EcoPyro Mixed 

Bike/Ped 

6/11/2019 6/25/2019 

Newton 

Street  

Teche St Shared 

lane (on-

street) 

New 

Orleans 

EcoTUBES Bicycles 6/11/2019 6/25/2019 

Wisner Trail Desaix St Shared-

Use Trail 

New 

Orleans 

EcoTUBES Bicycles 6/28/2019 7/15/2019 

Wisner Trail Desaix St Shared-

Use Trail 

New 

Orleans 

EcoPyro Mixed 

Bike/Ped 

6/28/2019 7/15/2019 
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Count 

Location 

Name 

Count 

Location 

Cross 

Street 

Facility 

Type 

City  Sensor Type User Type Data Begin 

Date 

Data End 

Date 

Capital 

Heights Ave 

Moore St 2-way 

bike lane 

Baton 

Rouge 

EcoTUBES Bicycles 7/16/2019 8/1/2019 

Downtown 

Greenway 

Napoleon 

St 

Shared-

Use Trail 

Baton 

Rouge 

EcoTUBES Bicycles 7/16/2019 8/1/2019 

Downtown 

Greenway 

Napoleon 

St 

Shared-

Use Trail 

Baton 

Rouge 

EcoPyro Mixed 

Bike/Ped 

7/16/2019 8/1/2019 

Mississippi 

River Trail 

South 

Blvd 

Shared-

Use Trail 

Baton 

Rouge 

EcoTUBES Bicycles 7/16/2019 8/1/2019 

Mississippi 

River Trail 

South 

Blvd 

Shared-

Use Trail 

Baton 

Rouge 

EcoPyro Mixed 

Bike/Ped 

7/16/2019 8/1/2019 

BREC I-110 

Trails - 

Scotlandville 

Jones St Shared-

Use Trail 

Baton 

Rouge 

EcoTUBES Bicycles 8/1/2019 8/20/2019 

BREC I-110 

Trails - 

Scotlandville 

Jones St Shared-

Use Trail 

Baton 

Rouge 

EcoPyro Mixed 

Bike/Ped 

8/1/2019 8/20/2019 

BREC I-110 

Trails - 

Airline 

Terrace 

70th St Shared-

Use Trail 

Baton 

Rouge 

EcoTUBES Bicycles 8/1/2019 8/20/2019 

BREC I-110 

Trails - 

Airline 

Terrace 

70th St Shared-

Use Trail 

Baton 

Rouge 

EcoPyro Mixed 

Bike/Ped 

8/1/2019 8/20/2019 

E Thomas St 

(Hwy 190)  

N Cate St 

(North) 

Sidewalks Hammond EcoPyro Pedestrians 9/6/2019 9/24/2019 

E Thomas St 

(Hwy 190)  

N Cate St 

(South) 

Sidewalks Hammond EcoPyro Pedestrians 9/6/2019 9/24/2019 

Dalrymple 

Dr 

March St Shared-

Use Trail 

Baton 

Rouge 

EcoPyro Mixed 

Bike/Ped 

11/15/2019 12/8/2019 

Gardere Ln Old 

Hermitage 

Pkwy 

Sidewalk Baton 

Rouge 

EcoPyro Mixed 

Bike/Ped 

11/15/2019 12/8/2019 

Nicholson Dr E Boyd St Shared-

Use Trail 

Baton 

Rouge 

EcoPyro Mixed 

Bike/Ped 

2/13/2020 3/18/2020 

Pilot count locations for New Orleans and Baton Rouge were principally made based on 

the availability of existing dedicated bicycle and/or pedestrian facilities representing key 
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network links and/or corridors of particular stakeholder interest. For the selection of a 

rural or small-town pilot counter locations, the following criteria were applied:  

Å Population of less than 50,000 

Å Target locations: one shared-use trail and one pedestrian-oriented ñmain streetò area 

Å Demonstrated evidence of bicycle/pedestrian activity (per any of the methods 

described below) 

Å An active walking/bicycling community and/or local plans and policies supporting 
active transportation  

Challenges encountered during the collection of short-duration pilot counts at these 

locations included needing to provide additional field team support for safety during 

installations on mixed-traffic facilities; delays due to inclement weather and materials 

failure (i.e., relatively fresh asphalt unable to hold road nails securing tubes due to 

softening in extreme heat); and damage to one sensor due to vandalism (which left the 

sensor functional, but more vulnerable to theft).  

For each location, two hours of manual observation were conducted to verify sensor 

accuracy and assess contextual factors that may impact site selection. For all sites 

assessed, data was charted and analyzed by day of week, travel direction, hour of day 

(weekend vs. weekday), and a preliminary travel pattern was calculated using the 

Morning and Weekend Ratio method [13]. These data were summarized and presented to 

gain insight into active demand at the location and suitability for permanent counter 

installation including assessment of overall volumes across related sites, days of the 

week, a period of time, or daily travel patterns that relate to the nature of facility use 

(Appendix C). In most cases, observed user patterns approximately matched anticipated 

results based on local knowledge and initial observation.  At some locations, total daily 

user volumes were found to fall short of expectations, eliminating them from 

consideration for permanent counter installation. Full short-duration test count results are 

available in Appendix C.   

In addition, count data for locations where data had previously been collected (within the 

last 5 years) in New Orleans, Baton Rouge, and Mandeville was reviewed to identify 

travel patterns and characteristics that may represent an appropriate location for a 

continuous counter. This data collected by UNO Transportation Institute and the New 
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Orleans Regional Planning Commission through the Pedestrian Bicycle Resource 

Initiative [50] and from the first phase of Pedestrians and Bicyclists Count [2] served as 

an additional important source of context for identifying suitable permanent count 

locations and estimating anticipated activity volumes and patterns, particularly for 

locations where automated counts had previously been collected. This included the 

review of findings from 71 manual count locations and 14 automated count locations in 

Orleans Parish, Jefferson Parish, St. Tammany Parish, and Baton Rouge, including the 

calculation of preliminary factor groups for the latter category. From this review, several 

locations where new or additional continuous count activities were assessed to be feasible 

and potentially valuable.  

In Baton Rouge, data provided by Capital Region Planning Commission (CRPC) 

summarizing the findings of automated (tube) counts collected by CRPC from 2015-2017 

and manual counts collected by Bike Baton Rouge were also reviewed to aid in the 

identification of suitable Baton Rouge count locations and to establish an indicator of 

overall relative volume anticipated in the region. Among automated short-duration count 

sites, the highest daily average volumes were observed at locations along the Mississippi 

River Levee Trail, on East Lakeshore Drive, and on the trail surrounding Milford 

Wampold Memorial Park. Manual counts collected by Bike Baton Rouge in September 

2017 consisted of 2-hour counts on weekday evenings from 5-7 p.m., and 1- to 2-hour 

counts collected on a Saturday at noon. A few sites also included a 2-hour Monday 10 

a.m.-12 p.m. count.  These ñsnapshotò counts, which included both intersection counts 

and óscreenlineô (i.e., mid-block) counts, were collected simultaneously at all locations 

and thus useful in evaluating relative activity levels across a variety of locations of 

interest to the bicycle advocacy community in Baton Rouge.  Again, the highest observed 

totals were found on trails surrounding recreational areas. In addition, a relatively high 

volume of bicyclists was observed on Capital Heights Avenue.   

The locations and summary 2019 averages by day of week of four TrafX infrared 

counters installed by BREC in 2018 on the Perkins Road Park/Pennington Trail were 

reviewed, highlighting robust use of this facility. These counts have not been manually 

validated to verify sensor accuracy or contextual factors (e.g., possible overcounts due to 

sensor placement or user behavior), and hourly data breakdowns were not available so 

data from these sensors are not included in the analytic results below. However, analysis 

of daily and long-term usage patterns on this recreational facility may be integrated into 

local active transportation monitoring as Baton Rougeôs network of trails and on-street 
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facilities continues to grow. Key characteristics and/or summary statistics for all short-

duration counts collected or reviewed (as calculated using data available through June 

2019) are provided in Appendix C. 

Finally, the results of an LTRC study [47] evaluating a third-party automated image-

processing count device were considered with an emphasis on assessing the potential 

suitability of the pilot count locations where the devices were installed; and, for which 

video footage was manually reviewed to assess device performance, providing average 

daily pedestrian and bicycle totals for each study period for further monitoring activity.  

These count locations were selected in part due to the known challenge of collecting 

count data at locations with unconstrained pedestrian pathways and/or lack of dedicated 

bicycle infrastructure, and thus were excluded from eligibility for installation of 

permanent mechanical counters at that time. 

In addition to previously collected counts, surrogate data sources were reviewed to assess 

relative demand and suitability, particular for rural areas where no direct counts were 

available, including:  

Å ACS Mode of Transportation to Work data  

Å Strava data visualizations provided by DOTD showing relative activity levels among 
app users statewide 

Å Local pedestrian and/or bicycle plans, particularly proposed facility maps and 
demand analyses (e.g., documents associated with Moving New Orleans Bikes [51]  

and the Baton Rouge Pedestrian and Bicycle Master Plan [52]) 

The primary goal of the test counts, and review of previously collected data and plan 

documents, was to assess overall suitability as a count location by determining:  

Å What preliminary factor group or anticipated set of conditions and activity patterns 

does this location represent (to the extent that such data is available);  

Å What is the expected relative total non-motorized user volume; and  

Å Whether there are major limitations/considerations with proceeding with this location 

as a permanent count site.  

The findings of the test counts contributed to the development of a smaller list of 

potentially feasible permanent installation locations that meet study goals and represent a 
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mix of contexts where enough pedestrians and/or bicyclists may reasonably be expected 

to travel.  

Given the scope of the study, technical limitations of the equipment, and limited state of 

development of active transportation networks within the subject communities, it was not 

possible to identify feasible count locations representing every potential combination of 

key factors. Not all sites selected for advancement to consideration as permanent count 

locations met the recommended guideline of a minimum of 100 users per day [13], 

particularly in more rural or suburban areas.  In addition, budgetary and logistical 

constraints render the national guidance recommending 3-5 permanent count locations 

per factor group or more [13, 4, 27] generally infeasible (and out of scope) for this pilot 

implementation effort. 

In addition, final site selection confronted three fundamental challenges, which are likely 

to be common in any Louisiana community where multimodal traffic monitoring is 

planned:  

1. It is difficult to effectively capture activity where no dedicated (or poorly designed or 

maintained) bicycle and pedestrian facilities exist, even if non-motorized activity is 

evident. This may be compounded by prevalent road design features that prohibit the 

use of tubes (e.g., angled parking) and/or high roadway average daily traffic (ADT). 

Observation of test count locations during this task revealed high rates of sidewalk 

bicycling as well as frequent incidence of pedestrians in roadway, even where some 

dedicated bicycle or pedestrian infrastructure exists. 

2. The current period of rapid planned expansion of bikeway networks and changes in 

the range and design of facility types being implemented in the two major subject 

communities (New Orleans, which was in the process of implementing 75 miles of 

new or upgraded low-stress bikeways during the study period, and Baton Rouge, 

which was in the early stages of implementing a recently adopted Pedestrian and 

Bicycle Master Plan [52]). In New Orleans, several existing conventional bike lanes 

were identified as targets for upgrade to physically protected lanes (typically 

involving reconfiguration of the lane alignment), further complicating permanent 

counter site selection). 

3. Pedestrian and bicycle activity volumes in rural areas is particularly difficult to assess 

given either direct counts or surrogate measures. Test counts, when collected over 

short periods (days or weeks), may yield inconsistent results that miss or over-
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represent irregular events (e.g., recreational groups that use a facility periodically). In 

these areas, local stakeholder insight may be the most important guiding factor in 

identifying appropriate monitoring locations. 

3. Long-Duration Count Data Collection Initiation 

Following the analysis of the short-duration count results, the team drafted an initial 

suite of specific locations identified by the research team and PRC in October 2019 as 

suitable targets for long-duration count data collection. Additional research was 

recommended for a second list of locations, which were ultimately finalized in June 

2020 following delays related to COVID-19. A final additional site (Government Street) 

was added in March 2021 after determination that the projectôs construction schedule 

and the research teamôs extended data collection timeline would coincide sufficiently to 

include this high-priority location in the scope. Meanwhile, the research team 

coordinated the purchase and installation of four additional counters in New Orleans and 

Ruston, which were supported through research initiatives external to this project using 

compatible methods, equipment, and validation procedures. The data from these units 

would be used to simultaneously support multiple projects and expand the total number 

of data hours available to support this study. The final list of permanent count locations 

and their pre-installation anticipated factor group variables are listed in Table 6.  

Table 6. Final permanent count station locations 

Count Location City  Community 

Type/ 

Context 

Primary 

Surrounding 

Land use 

Facility 

Type 

Anticipated 

Relative  

Volume 

Previously 

Observed 

Activity Pattern 

(if known) 

Norman Francis 

Pkwy Trail 

New 

Orleans 

Urban Mixed-Use  Shared-Use 

Trail 

High Multipurpose 

Esplanade 

Avenue 

New 

Orleans 

Urban Residential Bike Lanes High Multipurpose 

Wisner Trail New 

Orleans 

Urban Recreation Area Shared-Use 

Trail 

Moderate Multipurpose 

Dalrymple Drive 

Trail 

Baton 

Rouge 

Urban Recreation 

Area/Residential 

Shared-Use 

Trail 

High Recreational 

River Road MRT Baton 

Rouge 

Urban Recreation 

Area/CBD 

Shared-Use 

Trail 

High Multipurpose 
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Count Location City  Community 

Type/ 

Context 

Primary 

Surrounding 

Land use 

Facility 

Type 

Anticipated 

Relative  

Volume 

Previously 

Observed 

Activity Pattern 

(if known) 

Rock Island 

Greenway Phase 

1 

Ruston Suburban/ 

Small Town 

Residential Shared-Use 

Trail (soft 

surface) 

Moderate Recreational 

Capital Heights Baton 

Rouge 

Urban Residential Bike Lanes Moderate Multipurpose 

Gardere Lane Baton 

Rouge 

Suburban Mixed-Use Sidewalk Moderate Multipurpose 

Nicholson Drive Baton 

Rouge 

Suburban/ 

University 

University Shared-Use 

Trail 

Moderate Multipurpose 

Tammany Trace Mandevi

lle 

Suburban Residential Shared-Use 

Trail 

Moderate Recreational 

Mandeville 

Lakefront Path 

Mandevi

lle 

Suburban/ 

Small Town 

Non-CBD 

Commercial 

Shared-Use 

Trail 

Moderate n/a 

Government St Baton 

Rouge 

Urban Non-CBD 

Commercial 

Bike Lanes Low Multipurpose 

Lafitte 

Greenway* 

New 

Orleans 

Urban Mixed-Use Shared-Use 

Trail 

High Multipurpose/ 

Commute 

Behrman Park* New 

Orleans 

Urban Recreational Shared-Use 

Trail 

Moderate n/a 

Baronne St* New 

Orleans 

Urban CBD Protected 

Bike Lane 

(one way) 

Moderate Commute 

Algiers MRT* New 

Orleans 

Urban Mixed-

Use/Recreational 

Shared-Use 

Trail 

High Multipurpose 

Rock Island 

Greenway Phase 

2* 

Ruston Suburban/ 

Small Town 

Mixed-Use Shared-Use 

Trail 

Low n/a 

*Denotes count location supported through partnership with external funder 

Planning and Permitting 

For each location, specific proposed installation sites were defined, diagrammed, and 

shared with the equipment vendor to develop equipment configurations suitable for the 

context. Field visits to each location were conducted to collect measurements on 

proposed facilities, and photograph and mark proposed installation locations (Appendix 

D). Once installation plans were complete and detailed quotes obtained for equipment, 

the installation plan was submitted to the PRC for approval (October 2019). Next, two 
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tasks were simultaneously undertaken: procuring the equipment and securing 

authorization for installation from relevant stakeholders at each location.  

The approval process for securing a purchase order for the initial batch of equipment 

resulted in approximately six weeks of delay. Other researchers have likewise found that 

delays relating to government procurement regulations can be a barrier to count program 

implementation and suggest that development of a statewide contract for equipment 

purchase could be a useful tool for streamlining the bid/procurement process, 

negotiating group pricing, and/or ensuring compatible data streams across different 

jurisdictions [16]. In addition, equipment delivery was delayed due to long lead times 

from the manufacturer (estimated 4-6 weeks) as well as a customs paperwork issue that 

resulted in the order being returned from the UPS processing facility in New Orleans to 

Germany. Equipment was ultimately delivered in January 2020.  

Meanwhile, permissions for installation were required for each count location. The 

process of securing approval resulted in delays ranging from less than one month 

(locally-owned facilities requiring only email confirmation of authorization to proceed) 

to 16 months. In the case of the Baton Rouge Mississippi River Trail counter, formal 

Letters of No Objection were required from the U.S. Army Corps of Engineers 

(USACE) and the Coastal Protection and Restoration Authority (CPRA) in order to 

secure a final permit from East Baton Rouge Parish to complete the installation.  A 

summary of involved stakeholders and approval documentation is provided in Appendix 

D. For the first batch of counters, outreach to secure approvals began in December 2019, 

with a request accompanied by a packet of diagrams outlining the locations and extent of 

the installation (Appendix D).  Permission to install the Wisner, Esplanade, and Norman 

Francis Parkway counters was granted by email from New Orleans Department of 

Public Works. Secondary stakeholders (i.e., the Department of Parks and Parkways) 

were informed of the planned installation and given the opportunity to raise any 

questions or concerns. On Esplanade Avenue, this included stipulations and guidance 

pertaining to avoiding harm to tree roots, plantings, and the historic curb stones in place 

at the installation location. During a field visit to finalize installation plans, the team was 

approached by local community stakeholders responsible for maintenance of the 

adjacent pocket park, who provided further direction about mitigating potential impacts. 

The Lafitte Greenway counter required approval from the New Orleans Recreation 

Department also granted by email just prior to the planned installation date in March 

2020.  
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In Baton Rouge, early communications (beginning January 15, 2020) centered on 

determining conclusively the relevant jurisdiction of each proposed count site. Dialogue 

with BREC and East Baton Rouge Parish continued until a final determination of 

BRECôs ownership of the relevant portion of the Dalrymple Drive Trail on March 9, 

2020. It was determined that a memorandum of understanding (MOU) with detailed 

installation diagrams would need to be developed to proceed. The process of executing 

the MOU was delayed due to COVID-19 related staffing and capacity issues and was 

ultimately executed on August 15, 2020 (Appendix D).  

Originally, two permanent counters were planned for installation on Mississippi River 

Levee Trail sections, one in New Orleans and one in Baton Rouge. Outreach to relevant 

authorities began immediately to initiate the process as formal permitting requirements 

were anticipated. In New Orleans, the research team reached out to the Southeast 

Louisiana Flood Protection Authority - West (Algiers Levee District) in December 2019.  

A permit request was drafted and submitted on February 7, 2020. However, this was 

rejected due to inability to issue a Letter of No Objection for a term of longer than one 

year. At this point, a mobile counter was temporarily installed near the proposed count 

location as an interim measure while discussion with local partners to resolve 

installation concerns continued. Ultimately, however, the challenges identified with 

permanent installation at this location were determined to exceed the teamôs capacity to 

address, and a new site with similar equipment configuration needs in a nearby 

neighborhood (Behrman Park Trail) was selected as an alternate location.  

Meanwhile, in Baton Rouge, an initial meeting to identify the process and stakeholders 

involved in levee trail installation began in January 2020, with a follow up meeting with 

CPRA in February 2020. After this meeting, the research team submitted a draft permit 

request on February 6, 2020. CPRA provided feedback and requested revisions, and the 

request was resubmitted February 7, 2020. This request was forwarded to USACE, who 

returned it requesting additional information. As an interim measure, a portable count 

unit was similarly installed at a location near the proposed count site in anticipation of a 

prolonged approval process. A revised and expanded permit request was resubmitted to 

CPRA on April 23, 2020, with the proposed installation location adjusted to eliminate 

the need to disturb earth on the crown of the levee structure (Appendix D). This request 

was approved by CPRA and submitted to USACE on July 10, 2020. USACEôs 

permitting process experienced delays (attributed to staff turnover). Ultimately, a Letter 

of No Objection was issued by the New Orleans District Corps of Engineers on March 
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29, 2021. The City of Baton Rouge Department of Public Works - Engineering Division 

provided a final installation permit on June 30, 2021 (Appendix D). 

In Ruston, local partners agreed to complete the installation of their first count station in-

house. This unit, ordered and shipped separately, was similarly delayed and was 

delivered in March 2020. Due to staff furloughs and other impacts of COVID-19, 

installation was delayed until August 2020.  

The second batch of count locations, approved in April 2020, was delivered in June 

2020. Discussion around installation and approvals for units on Gardere Lane, Capital 

Heights, and Nicholson Drive began well in advance in March 2020; however, parties 

involved were uncertain about whose authority was required to proceed and whether a 

formal MOU would be required. Stakeholder meetings were called in June and July to 

address the issue. The research team provided a draft MOU modeled after the agreement 

executed with BREC in September 2020; however, final approval via informal email 

confirmation from East Baton Rouge Parish was not granted until February 19, 2021.  

In St. Tammany Parish, approval for installation was relatively straightforward and the 

units were installed as quickly as possible in August 2020.  

Finally, the Government Street counter, added to the scope in late 2020, was approved 

under the authority of DOTD (though in the process of transfer to local ownership). In 

addition to standard installation diagrams, DOTD required a traffic plan, which resulted 

in increased contractor installation costs (Appendix D). Approval of the installation 

request and traffic plan took approximately one month, though installation was delayed 

due to weather and vendor scheduling issues.  

Overall, increased familiarity with the purpose and use of pedestrian and bicycle count 

equipment (e.g., in New Orleans and St. Tammany Parish, where similar equipment had 

previously been utilized) appears to lead to faster and more streamlined approval 

processes. Conversely, relying on local government support for installation (e.g., 

Ruston); installation in locations governed by more than one authority or where informal 

stakeholders assert authority (e.g., Esplanade Avenue); and installation in 

environmentally sensitive locations (such as on or adjacent to a levee structure) tends to 

lead to longer implementation/installation lags. Levee trails represent an important 

facility type in Louisiana, and interest in collecting data about their use is likely to 
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continue in locations where they exist. Establishing expedited approvals processes for 

integrating data collection into future expansion, construction, and/or maintenance 

projects is recommended to reduce the friction associated with securing permits for work 

impacting flood protection structures.  

Installation and Validation 

While theoretically some EcoCounter permanent count solutions can be installed with 

very little technical expertise and only hand tools, the installation of inductive loop 

sensors, which requires the cutting of existing pavement or asphalt and basic familiarity 

with electrical engineering, necessitated identification of contractor support. The 

research team solicited bids from several contractors. However, only one vendor 

responded affirmatively with the expertise and capacity to complete the installation. 

Following university contracting and procurement protocol, Jack Harper Electrical LLC 

was engaged to complete the installation of all units in New Orleans, Baton Rouge, and 

Mandeville. Ruston handled installation of their permanent count equipment in-house.  

The contractor handled utilities marking and conducted a final site visit in advance of 

each installation to confirm dig and sensor locations. All units were installed in 

accordance with vendor specifications and installation guides, provided along with 

equipment. Final installation dates for all counters utilized in this project (including 

those whose purchase and/or installation was externally funded) are listed in Table 7.  

Following installation of each unit, an initial synthetic calibration test was conducted to 

confirm successful sensor installation and activation. This consisted of repeated passes of 

the research team and/or contractors on foot and on bicycle through the sensor zone at 

different speeds and distances, in each direction, to confirm that the units were correctly 

counting and classifying facility users. At some locations, sensor settings were adjusted 

(via mobile app) from default settings to improve reliability until at least 10 passes of 

each mode, in each direction, were correctly counted.  

Table 7. Final permanent count station list and installation dates 

Site # Site Name Facility Type City  Equipment Modes Install Date 

3 Norman Francis 

Parkway Trail 

Shared-Use 

Trail 

New Orleans EcoMulti  Peds, 

Bikes 

3/3/2020 



 

ð  54  ð 

 

 

Site # Site Name Facility Type City  Equipment Modes Install Date 

6 Algiers MRT Shared-Use 

Trail 

New Orleans EcoPyro All  3/16/2020 

12 Lafitte Greenway Shared-Use 

Trail 

New Orleans EcoMulti  Peds, 

Bikes 

3/7/2020 

20 Baronne St Bike 

Lane 

Protected Bike 

lane 

New Orleans EcoTubes Bicycles 9/28/2017 

25 Wisner Trail Shared-Use 

Trail 

New Orleans EcoMulti  Peds, 

Bikes 

3/4/2020 

39 Esplanade Ave 

Bike Lanes 

Bike Lanes New Orleans EcoZelt Bikes 3/13/2020 

40 Behrman Park 

Trail 

Shared-Use 

Trail 

New Orleans EcoMulti  Peds, 

Bikes 

11/6/2020 

41 Tammany Trace Shared-Use 

Trail 

Mandeville EcoMulti  Peds, 

Bikes 

8/26/2020 

42 Mandeville 

Lakefront Path 

Shared-Use 

Trail 

Mandeville EcoPyro All  8/27/2020 

48 Rock Island 

Greenway - 

Phase 1 

Shared-Use 

Trail 

(unpaved) 

Ruston EcoMulti  Peds, 

Bikes 

8/24/2021 

49 Rock Island 

Greenway - 

Phase 2 

Shared-Use 

Trail 

Ruston EcoPyro All  3/17/2021 

44 Dalrymple Drive 

Trail 

Shared-Use 

Trail 

Baton Rouge EcoMulti  Peds, 

Bikes 

3/11/2021 

45 Nicholson Drive 

Trail 

Shared-Use 

Trail 

Baton Rouge EcoMulti  Peds, 

Bikes 

3/10/2021 

46 Capital Heights 

Bike Lanes 

Bike Lanes Baton Rouge EcoZelt Bicycles 3/11/2021 

47 Gardere Lane 

Sidewalk 

Sidewalk Baton Rouge EcoPyro All  3/10/2021 

43 Baton Rouge 

MRT (Casino) 

Shared-Use 

Trail 

Baton Rouge EcoPyro All  2/13/2020 

56 Baton Rouge 

MRT (Water 

Campus) 

Shared-Use 

Trail 

Baton Rouge EcoMulti  Peds, 

Bikes 

7/19/2021 

57 Government St 

Bike Lanes 

Bike Lanes Baton Rouge EcoZelt Bicycles 7/18/2021 
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After installation, the research team performed manual validation counts, in two-hour 

increments for a minimum of eight total hours per site1, to confirm sensor function more 

comprehensively. The intent of the validation counts was to identify systemic as well as 

contextual issues which impact total counts reported as well as to develop-site specific 

correction factors to address such errors.  

Overall, net sensor accuracy for total active users based on manual validation was found 

to be within +/- 10% at all count locations, providing relatively high overall confidence in 

the data (Table 8, Figure 2). However, issues with several key types of common errors 

were observed:  

Å Occlusion: A common error wherein both pedestrians and bicyclists traveling in pairs 

or groups are counted as single users, resulting in an under count. This is most 

common on shared-use trails with higher volumes and more recreational users, such 

as the Tammany Trace, Lafitte Greenway, and Mississippi River Trail in Baton 

Rouge. 

Å Modal or directional misclassification: In some locations, a percentage of bicyclists 

are missed by the inductive loop sensor but logged by the infrared sensor, resulting in 

an under count of the share of users who are bicyclists. This was identified as a 

significant issue on the Wisner Trail, where inbound bicyclists were observed to 

frequently travel down the centerline of the two-way trail between the inductive 

loops, resulting in approximately 9% of total bicyclists misclassified as pedestrians. 

In addition, while directional accuracy was generally observed to be high, several 

infrared sensors appear to systemically overreport users as ñINò when in fact they 

were traveling ñOUT.ò This tendency was also observed during previous studies 

involving automated infrared counts, and no clear explanation for why this occurs has 

been identified. In most cases, user directionality (especially on trails or sidewalks) is 

of relatively limited interest, so such errors donôt represent a major limitation in 

equipment use.  

                                                 

 
1 Excluding one externally-funded location in Ruston for which only four validation hours had been 

collected at the time of this analysis 
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Å Users outside of sensor zone: Net accuracy of the total recorded counts for the 

corridor (including any users who bypass the sensor zone) is generally lower. In a few 

locations (e.g., Baronne St., Tammany Trace, and Norman Francis Parkway), parallel 

sidewalks, roadways, or alternative/shared lanes capture a substantial share of overall 

pedestrian and bicycle traffic.  Although this does not represent a problem with the 

overall operation of the counters and their use in measuring facility use, it is 

important to understand who is not being counted and why within a given corridor. 

Å Obstructions: Although no instances of significant sensor obstruction were identified 

during the validation count periods, this is identified as a potential cause of bad data, 

resulting in either extreme overcounts for the period of obstruction (e.g., a one hour 

spike in activity due to individuals loitering in the vicinity of the counter) or under 

count (e.g. unusual or prolonged zero counts due to an obstruction of the sensor itself 

such as a vehicle parked over inductive loops, forcing bicyclists to bypass the sensor).   

Å False positives: Of all accuracy issues noted, false positive counts represent the most 

challenging to identify and resolve. During initial validation counts at some locations 

(the results of which were discarded after resolution), issues with electrical 

interference resulting in false positive infrared counts were identified. This was 

resolved by wrapping the infrared sensor unit in aluminum foil per manufacturer 

recommendation, which generally eliminated the observed occurrence of false counts. 

In other instances, no clear explanation for occasional false or double counts could be 

determined. In nearly all locations during validation count trials, the number of false 

positive passes recorded was less than the number of users missed due to occlusion, 

resulting in net accuracy within acceptable thresholds. The only exceptions identified 

include Nicholson Drive, where false positive pedestrian counts resulted in a 3.6% net 

overcount and Capital Heights, where two double counts and zero occlusion errors 

were observed. In both cases (as in some other locations), low overall user volumes 

during observation periods impact the degree to which errors affect average accuracy 

calculations. Additional observation is recommended to improve data reliability. 

The effect of these observed errors is that accuracy of the sensors, when disaggregated by 

mode and direction, is generally lower, with a tendency to under count bicyclists and 

variably over and under count pedestrians due to a combination of occlusion and 

misclassification errors (Figure 3 and Figure 4). 
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Table 8. Validation count summary resultsðNet sensor accuracy and contextual error rate 

Site # Site Name Number 

of 

Validati

on 

Hours 

Number of 

Total 

Users 

Observed 

(in sensor 

field) 

Net % Accuracy of sensor  Context errors: % observed 

outside sensor range 

Bikes Peds All  Bikes Peds All  

3 Norman 

Francis 

Parkway Trail 

11 858 92.9% 94.7% 93.8% 8.6% 15.3% 12.1% 

6 Algiers MRT 12 785     98.2%     0.5% 

12 Lafitte 

Greenway 

13 1496 95.5% 91.7% 94.2% 5.5% 6.5% 5.9% 

20 Baronne 11 96 96.9%     22.0%     

25 Wisner 12 744 90.4% 113.8% 99.1% 1.6% 0.4% 0.7% 

39 Esplanade 

Ave 

12 923 92.6%     2.9%     

40 Behrman Park 

Trail 

11 95 73.9% 102.8% 95.8% 0.0% 2.7% 2.1% 

42 Tammany 

Trace 

10 336 94.9% 97.2% 95.8% 16.7% 10.8% 14.3% 

42 Mandeville 

Lakefront 

10 1058     98.9%     3.4% 

43 BR MRT - 

Casino 

2 35     100.0%     2.8% 

44 Dalrymple 

Drive Trail 

9 

(bike); 

6 (ped) 

285 98.6% 97.3% 97.9% 10.3% 2.7% 6.6% 

45 Nicholson 

Trail 

10 56 95.0% 108.3% 103.6% 4.8% 2.7% 3.4% 

46 Capital 

Heights 

9 98 101.0%     0.0%     

47 Gardere 8 77     94.8%     23.8% 

48 RIG - 1 8 148 100.0% 96.5% 96.6% 0.0% 0.0% 0.0% 

49 RIG - 2 4 21     100.0%     12.5% 
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Site # Site Name Number 

of 

Validati

on 

Hours 

Number of 

Total 

Users 

Observed 

(in sensor 

field) 

Net % Accuracy of sensor  Context errors: % observed 

outside sensor range 

Bikes Peds All  Bikes Peds All  

56 BR MRT - 

Water Campus 

8 184 97.5% 92.3% 94.6% 7.0% 1.9% 4.2% 

57 Government 

St 

8 31 100.0%     8.8%     

Figure 2. Validation count net accuracy by hour of dataðall counters 
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Figure 3. Validation count net accuracy by direction and modeðInfrared sensors 

 

Figure 4. Validation count net accuracy by direction and modeðInductive loop sensors 
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Maintenance and Monitoring 

Subsequently to initial validation counts at each location that were generally collected 

within 1-2 months of installation (with additional one-hour tests conducted following 

battery replacement or other major maintenance activities), the research team performed 

periodic site maintenance checks (bi-monthly for counters in New Orleans, quarterly for 

counters in Baton Rouge and Mandeville, and semi-annually for counters in Ruston due 

to travel distances involved). The purpose of these maintenance checks (see Appendix D) 

was to conduct a brief (e.g., 15 minute) sensor operation validation, visually inspect 

equipment for damage, insect activity, vegetative overgrowth, graffiti, etc., and address 

any issues observed.  

On an approximately quarterly basis, preliminary visual analyses of the data (in tabular 

format and through production of simple charts) were conducted to calculate preliminary 

average daily user volume figures and identify rough thresholds for flagging and 

investigating incongruous data. This included reviewing any observed count volume 

spikes to check whether they corresponded to special events in the area (e.g., holidays, 

sporting events, social activities) as well as checking whether recorded periods of low 

activity or zero-counts corresponded to unusual weather events. For New Orleansô 

counters, the months immediately following counter installation were characterized by 

unusually high volumes on nearly all facilities observed, excluding Baronne Street which 

experienced a sharp decline in activity due to impacts of COVID-19. Thus, preliminary 

analysis of this data was assumed to not be representative of typical conditions and was 

analyzed principally to (a) better understand the impacts of pandemic travel and social 

restrictions on active transportation use and (b) to determine a point at which patterns and 

magnitude of pedestrian and bicycle activity returned to more ñtypicalò conditions, based 

on limited pre-pandemic data available at select locations. Ultimately July 1, 2020, was 

identified as a functional starting point for analysis. All summary trends reported 

subsequently use this as the analysis starting point unless otherwise indicated. However, 

it is important to note that as of this reporting date, restrictions and disruptions related to 

COVID-19 persist, which may impact summary results. Annual reviews of the data and 

updates to key benchmarks are recommended to better understand long-term shifts.  

Several notable negative events occurred during the study period impacting data 

completeness and/or quality. Three count locations received severe damage due to 

vandalism (Gardere Lane) or presumed automobile collisions (Lafitte Greenway, 
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Dalrymple Drive) which permanently disrupted collection of infrared sensor data. Periods 

of data loss resulting from issues with batteries impacted several sites. In some cases, 

dead batteries were preceded by a period of erratic sensor activity, compounding these 

data losses. In a few cases, sensors stopped collecting and/or transmitting data entirely for 

unexplained reasons unrelated to battery life. In some cases, these issues were identified 

quickly and addressed. In other cases, issues went unnoticed for longer periods or were 

identified but not resolved due to lack of replacement equipment available and/or lack of 

a clear diagnosis of the cause of the error. In all such cases, any presumed or suspected 

erroneous data has been excluded from analysis below.  

After at least 12 months of data were collected for each site, the data were downloaded 

for full, detailed review to identify and remove errors; summarize key site statistics; chart 

data patterns by month, day of week, hour of day, etc.; and develop site-specific 

adjustment factors for short-duration count extrapolation and/or (if needed) missing data 

imputation. The results of this review are summarized below in Section 5: Data 

Application Methodology Development. 

Finally, hourly and daily data were compiled in a standardized format including basic 

count station metadata and usage notes, in tabular and spatial format (Appendix E). The 

data formatting presented is intended to be accessible to any count manager or analyst 

(i.e., no special software required) and to allow compatibility with most types of count 

equipment technology, provided it is disaggregated to at least the hourly level. 

Classification by mode and direction of travel are recommended but optional.  

4.  Coordinated Statewide Data Collection Support 

Inter-jurisdictional outreach and partnerships are needed to sustain successful non-

motorized traffic monitoring because most infrastructure interventions, project 

evaluations, safety studies, etc. are conducted on locally owned roads.  State engagement 

in existing data collection efforts and development of guidance for future local/regional 

data collection can ensure compatible datasets, collaboration, and efficient use of 

resources. To this end, the research team has used this research effort to support DOTD 

in advancing coordinated statewide multimodal data collection through outreach to and 

partnership with local and regional agencies, non-profits, and other state agencies.   
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Funding and Policy 

First, this included a review of agency policies and federal funding guidelines to identify 

opportunities for supporting local and MPO-led data collection. The Federal Highway 

Administration explicitly permits the purchase of counting equipment and/or expenses 

associated with data collection and monitoring for pedestrians and/or bicyclists through 

at least 10 federal funding programs widely used by states, MPOs, local governments, 

and transit agencies to improve or expand infrastructure, including Federal Transit 

Administration (FTA) Capital Funds, the Highway Safety Improvement Program, the 

National Highway Performance Program, Surface Transportation Block Grants, the 

Transportation Alternatives Set-Aside, Recreational Trails Program, Safe Routes to 

School programs, Statewide Planning and Research/Metropolitan Planning Funds, and 

the Federal Lands and Tribal Transportation programs (Table 9).  

Although these programs may be expected to evolve with the passage of the 

Infrastructure Investment and Jobs Act (IIJA), the inclusion of active transportation 

monitoring as a supported activity under a variety of federal programs is not expected to 

change. Thus, government agencies at all levels have opportunities to access funds, 

either through formula allocations or competitive grant programs, that can support 

pedestrian and bicycle count program development.  

Table 9. Pedestrian and bicycle funding opportunitiesðU.S. Department of Transportation transit, 

highway, and safety funds 

Funding Program Counting 

equipment 

Data collection and 

monitoring for 

pedestrians and 

bicyclists 

BUILD 
  

INFRA 
  

TIFIA Loans 
  

FTA Capital Funds Yes Yes 

Associated Transit Improvement Yes Yes 

CMAQ 
  

HSIP Yes Yes 

National Highway Performance Program Yes Yes 
















































































































































































































































































































































































































































































































































































