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Introduction

" |ncrease in walking trips nationally

= Walking «<—— healthy, livable communities
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National Walking Trends

Source: Data from Pucher et al.,(2011)
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Background
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" Limited signal control strategies for pedestrians

= Typically focused on safety
Leading Ped

= Little on efficiency
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Motivation

= Delays affect pedestrians
disproportionately

PEDESTRIANS

" ] . ) BICYCLES
= “Everyone is a pedestrian
PUBLICTRANSIT

4 )

How do we translate “pedestrian
first” policies into specific
operational strategies at
intersections? Source: City of Portiand, TSP
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Objectives

= Assess the efficiency impacts of various control
strategies on all users

" Free

= Actuated Coordinated
= Veh Ext Timer Sensitivity Analysis

= Coordinated
= Algorithm

= Develop and implement a pedestrian priority
algorithm based on

= Vehicle volumes
















Signal Timing 101: Actuated Coordlnated
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Signal Timing 101: Actuated Coordlnated
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Actuated Coordinated Operation
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Free

e AKA: Non-coordinated
e First come first serve

Image Source: http://phys.org/news/2012-09-length-yellow-caution-traffic-accidents.html
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Algorithm Development

= Pedestrian Priority Operational Plan (PPOP)

= Veh volume < threshold (user defined) for a given time
period :

. Algorithm Enabled
= Two scenarios analyzed
= Actuated-coordinated

" Free

= ASC/3 logic processor used for implementation

= |nputs
= \Veh volume (detectors)
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ASC/3 Logic Processor

Menu  Configuration |Eu:untruller| Euordinatinnl F'reemptl Time Basel Detec:h:ursl
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Simulation Development
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Simulation Results

= Scenarios
= Coordinated-Base
= Actuated-Coordinated using algorithm

C%) Portland State

p—ry

* Free using algorithm

" Free

= Metrics

= User delay (veh, ped)
= Travel time

= Vehicle Extension Sensitivity Analysis
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Extension Timer Value Sensitivity Analysis

Vehicle Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg.
Extension Overall Veh Ped Ped TT TT TT TT
Timer Delay Delay Delay Delay (s) (s) (s) (s)
(s) (s) (s) 2/6(s) 4/8(s) (EB) (WB) (NB)  (SB)
0 104.89*

0.5 104.89*

1.0 104.86*

1.5 104.13*

2.0 103.50*

2.5 102.92*

3.0 101.98

3.5 (Base) 101.08

*Statistically significant at 95% confidence level. For all scenarios, ped call every 4t cycle on P4/8.




Scenario

Coordinated
(Base)
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Comparison of Scenarios

Avg. Avg. JA\V/-8
TT TT TT
(s) (WB) (s) (NB) (s) (SB)

Avg.
Ped
Delay
4/8 (s)

Avg.
TT
(s) (EB)

Avg.
Ped
Delay
2/6 (s)

100.71 90.61 94.79  90.77

Actuated -
Coordinated

10198 9099 9481 91.28

Free with
Algorithm

102.25 99.93* 87.69* 84.39*

Free

104.25* 107.62* 77.73* 74.50*

*Statistically significant at 95% confidence level. For all scenarios, ped call every 4t cycle on P4/8.
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Key Takeaways

" Free operation most effective method to reduce delay
= 5-14% reduction in average vehicle delays
= 8 -33% reduction in average minor street pedestrian delays

= Modifying extension timer of actuated-coordinated
phase can:

= Reduce minor street ped delay (1.3% - 9.1%) with minimal
impact on overall vehicle dela
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Conclusions

" |ncorporated pedestrian efficiency considerations into
signal timing strategies

= Developed pedestrian priority algorithm using ASC/3
SITL sighal controller

= Results show that algorithm can be effective in
reducing
= Qverall delay
= Ped delay

Nobody likes to wait.




Next Steps

" Field Deployments

= ASC/3 controllers
= Mesa, AZ
= Flagstaff, AZ

= Type 2070 controllers
= Portland, OR
= Compare efficiency impacts with
other pedestrian strategies

" Ped Priority Algorithm using
pedestrian delay
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Thank you!
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Threshold Determination

= Exploring Pedestrian Responsive Signal Timing
Strategies in Urban Areas

COORDINATED
Short Cycle Lengths
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Platoon Dispersion Modeling

= Robertson’s Model:

g; = i time interval
a = platoon dispersion factor
B = travel time factor

T = average travel time between upstream signal to
downstream signal

F = smoothing factor
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Platoon Dispersion Modeling

Robertson’s platoon dispersion diagram for locations 10 sec and 20 sec away from
the point of origin of the platoon assuming a.[3 value of 0.17.

a. Platoon at 20 sec (Case 2)

7 b.time taken to serve
first 10 vehicles

% Plat Remaining
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