Adaptive Signal Control
- Is It a Good Investment?

Zong Tian, PhD, PE
zongt@unr.edu

June 2024

WESTERN



mailto:zongt@unr.edu
mailto:zongt@unr.edu

.@ University of Nevada, Reno

It comes down to these two questions:

* Do adaptive/smart/Al systems perform better?
 What is the benefit/cost ratio?
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Why Adaptive?

* Unpredictable traffic flow patterns: special events,
incidents, preemption

* Excessive side street delays with conventional systems
* Resource/staff skill for signal re-timing efforts
 Safety considerations
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How has adaptive system performance
evaluation been done?

» Before-after floating-car runs (speed, stops)
* Limited data samples, e.g., 5 runs
* Reliability of data (not independent source)

* Quality of before signal timing (conventional
system)
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Number of Stops

Corridor — Period Average # Stops Average # Stops
Direction Before After
6:00-7:20 3 3.5
XX Ave - EB
7:20-9:10 3.5 2'3
9:10-11:45 4.5 Z.5
11:45-14:45 4.5 2
14:45-18:00 4 3
18:00-19:00 5.5 2
19:00-20:30 5 2
XX Ave - WB (LR 3.5 4
7:20-9:10 4 4
1 91e-41a5 4 — 25
)
/ 11:45-14:45 11 3.5 >
~~114:45-18:00 12 25
e I
18:00-19:00 ra 3
19:00-20:30 5.5 1.5
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Introducing CSPI or Quality of Signal Timing

* Orange County, CA firstly adopted
this approach

* Score or grade based performance
measure

* Based on travel time (or speed) and
number of stops of floating-car runs

A common base for comparison of
any systems
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Corridor Synchronization Performance

Index (CSPI)

Quality
GPS File ';‘mge % Speed No. of :?rcl: %  Stop Original Cycle Spacing Adjusted| of
Name Speed Score Stops ' Stop Score Score Adij. Adj. Score Signal
(mph) Stops =
Timing
Durango-N 223 50% 60 3 26 26% 78 72 72 72 72 C-
(PM)-NB-F-
2022-03-08
17-24-16
Durango-N  28.2 63% 73 2 09 9% 99 91 91 9 91 A-
(PM)-NB-F-

2022-03-08
17-28-06
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Our Evaluation Cases and Assumptions

CV Data from March 2023 by Wejo/StreetLight
* Midday on weekdays between 10:00-15:00

* Mainline probe vehicle GPS trajectories

* No side street delay and queues

Site Characteristics
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Conventional System
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M University of Nevada, Reno Conventional System
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CSPI Results
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Corridor Synchronization Performance Index (CSPI)

Conventional vs. Adaptive

H Conventional m Adaptive
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OCTA Performance Reports

Table 1
Performance Measures AM Peak Midday Peak PM Peak
lm Enn“ mpn' m E CsPI 60.7 65.1 56.0
C5PI Level Tier Il Tier Il Tier IV
[ Average Travel Speed 23 mph 25 mph 22 mph
2 01 9 Co r rI d 0 r Green/Red Ratio 1.7 1.9 1.5
° Mumber of Stops per Mile 1.3 1.2 1.4
O p e ra tl 0 n a l % of Time during Stopping 32%
€02 Emission * 436
Performance

Baseline

PREPARED FOR m

OCTA

Center for Advanced Transportation Education and Research




M University of Nevada, Reno

for Advanced Transportaion Edscaionand R WESTERN



I e
Summary

* CSPI and G/R Ratio were used for the evaluation

e Evaluation period was midday on weekdays

* Conventional systems in Reno-Sparks

* Adaptive systems in California and one other state

Findings
* Most adaptive systems did not outperform the conventional
system

e Caution: not identical traffic and corridor characteristics
e Other benefits? e.g., safety, congestion, driver experience....
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