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ODbjective

Document current state of the practice for
pedestrian volume data collection and
estimation methods
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Outline

e |dentifying count applications

e |dentifying count locations and durations

e |dentifying counting methods

e Ensuring data quality

o |dentifying the need for supplemental data
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Resources
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Potential Applications

 Monitoring facility usage

e Conducting before—after studies
* Monitoring travel patterns

o Safety analysis

 Project prioritization

e Multimodal model development
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Selecting Count Durations

e Count durations
e Continuous counts

o Short-duration counts
e Two-hour counts
* One week
 One month

* \When to count?
« Counting at times with higher activity levels
e Good weather
» Several short counts during different time periods
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Selecting Count Locations (1)

 Types of locations
» Representative locations
» Target locations
» Control locations
 Random locations

e Desired location characteristics
» |Located in different geographic parts of the community
« Surrounded by different land uses
» Located on different facility types
» Reflective of the community’s socioeconomic characteristics

o “Limiting count sites to locations that are convenient, have the highest
pedestrian or bicycle volumes, or are expected to have the greatest
/ncree}sgs in walking and bicycling does not produce a representative
sample
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Selecting Count Locations (2)

e NCDOT criteria

o Gather potential site locations

e Conduct a site visit

e Select continuous count sites

» Select short-duration count sites
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Counting Methods (1)

e Screenline or intersection count? X
. 'k A i Intersection
e Short-term or continuous count? % 4 count
e Site constraints? &6
__A_|A_ Screenline
P [V count
5o R

Source: NCHRP 797
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Counting Methods (2)

Type Description | Typical Advantages Disadvantages | Ease of Cost
Usage Installation
Most appropriate | Useful for obtaining | «  Can be accurate with * High labor-cost Requires data collector | High
for short-duration | supplemental data training * Applicable for training
counts such as age, e Can capture directional short-term counts
gender mobility counts and user only
characteristics » Data cannot be
*  Minimal equipment verified
costs
Manual Field
Counts
Accurate for Useful for obtaining | «  High accuracy * High labor cost * Requires video * High

Manual Video
Counts

collecting
nonmotorized
counts

supplemental data
such as age,
gender, compliance

e Can capture directional
counts and user
characteristics

*  Fewer personnel
required

» Data can be verified

camera setup
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Counting Methods (3)

Type Description | Typical Advantages Disadvantages | Ease of Cost
Usage Installation
Most appropriate | Useful for realtime * Portable * High cost Requires video camera | High set-up cost but
for continuous counts whenusers | « Data can be reviewed * May not produce setup low hourly cost
counts are spatially and verified directional counts
separated  (ood for crowded
_ areas
Automated Video
Counts
Count objects Commonlyusedon | « Portable * Undercountingdue | « Requires a site * Low equipment

Active Infrared

that break an
infrared beam

shared-use paths
with a bicycle only
counting
technology

* Easy installation
* Can be used for long
term counts

to occlusion

«  Cannot distinguish
bicycles from
pedestrians

» Directional counts
not possible

where the emitter
and receiver can
be installed facing
each other

cost and low hourly
cost
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Counting Methods (4)

Type Description | Typical Advantages Disadvantages | Ease of Cost
Usage Installation
Detect warm Useful for e Portable * Undercounting due | Requires proper Low equipment cost

bodies and pedestrian only » Can be used for long to occlusion installation training and | and low hourly cost
cannot environments or in term counts »  Cannot distinguish | permit
distinguish combination with * Not affected by wet or bicycles from
bicyclists from bicycle counting foggy weather pedestrians
pedestrians technology » Directional counts
Passive Infrared not possible
Installed Primarily used on * Low maintenance cost | ¢  High cost Requires pavement Low equipment but high

Pressure Pad

underground and
detects user
passing directly
over the sensor

unpaved trails or
where infrared
counter cannot be
used

* Low power
consumption

* Can be installed on
sidewalks

* May not be able to
differentiate groups
of pedestrians

e Requires users to
pass directly over
the sensor

*  Not suitable for
locations with
severe winters

cutting if installed in
sidewalks

installation costs
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Quality Control - Eqguipment

 Test equipment and ensure it meets accuracy standards before
field placement

 Calibrate equipment routinely

o Validate equipment performance periodically to ensure intended
performance

o Conduct routine quality assurance tests,

 Analyze and deliver data quickly so that data quality errors
caught by users familiar with data patterns can be addressed

quickly,

* Implement a feedback process for quick response to data quality
concerns



Quality Control - Data
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Supplemental Data

e Sampling counts

e Land use

e Sociodemographic factors

 Travel behavior data

e Transit data

e Infrastructure data

» Pedestrian crash and pedestrian—vehicle conflict data
* Motorized traffic and bicycle volume data

e Transportation model output




Sampling Counts

GPS Data Collection
(Source: Strava)

Bluetooth Equipment Pushbutton Actuations

(Source: Malinovskiy et al. 2012) Source: Kittelson &
Associates, Inc.
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Land Use

Land Use Definitions
Source: Griswold et al., 2018

Expansion Factor Accuracy using 2-h counts
Source: Griswold et al., 2018
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Transportation Model Output

Pedestrian Destination Choice Models

Source: Clifton et al., 2015 Predicted HB) Walk-Trip Productions in Portland-area PAZ’s
Source: Clifton et al., 2015
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Pedestrian Volume Estimation

Factors Influencing Pedestrian Volumes
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Error Correction

e Land use adjustments
» Seasonal and weather adjustments
o Systematic count error adjustments

Sensor Technology Adjustment Factor

Thermal imaging camera 0.974*
Passive infrared 1.106*
Radio beam 1.125

Source: NCHRP Web-Only Document 229 (3).
Notes: *Factor is based on a single sensor at one site: use caution when applying.
**Correction tactor is based on a weighted average of results trom three products trom ditterent vendors, which had
product-specitic adjustments ot 1.016, 1.157, and 1.369.
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Estimating Annual Volumes

e From continuous
counts

» Average yearly counts

 From short-duration
counts

« Create factors (hourly,
daily, monthly, day-of-
year)

» Apply factors to
expand short-duration
count to annual
average estimate
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Discussion

e \What else should we include?
* \What have we missed?
e |s the material useful?
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