Institute Of Transportation Engineers (ITE)
Western District Conference

O
D 6,

O
A

ated Varc®

ighal Synchronization and Safety Adaptive:
Enhancing Traffic Safety on PCH

July 1, 2026




SAFETY ADAPTIVE SIGNAL SYSTEM: @

Enhancing Traffic Safety on PCH

Team Introduction

Sri Chakravarthy Seth Searle Matt Stewart
Kimley-Horn Kimley-Horn Kimley-Horn
Project Manager Systems Engineer Project Engineer



SAFETY ADAPTIVE SIGNAL SYSTEM: @
~Enhancing Traffic Safety on PCH
=




The Reali

Malibu




Safety on PCH
SR-1/PCH from John Tyler Dr to Topanga Canyon Blvd
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PROJECT OVERVIEW

Approximately 8 miles with 13 signalized intersections
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SIGNAL SYSTEM IMPROVEMENT PROJECT FEATURES:

=
ﬂ Adaptive/Responsive Signal System B Automated Speed Enforcement Camera
=

ms< Closed Circuit Television Camera (CCTV) System A Refreshed Roadway Striping

-@- Emergency Vehicle Preemption
=== Fiber/Wireless Signal Interconnect ‘g" Vehicle Loop Detection . Upgraded controller cabinets and battery back-up system 6 ADA Curb Ramps and Truncated Domes ’ Upgraded Signal Poles

Implementing Agency: # Design Consultant: Kimley») Horn Contractor: GMZ Engineering, Inc.
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LEGEND
- Controller Cabinet with Battery
Back-ups
- CCTV Camera
- Fiber Optic Interconnect
- Adaptive Signal System

- Connected Vehicles

- Vehicle/Bicycle Detection

- Departing Loop Detection

- Countdown Pedestrian Head

- Emergency Vehicle Pre-emption
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THE CITY OF MALIBU — SAFETY ASSESSMENT

PCH 2015-2023 Speed-Related Collisions by Type PCH 2015-2023 Speed-Related Collisions by Cause
44
PCH Speed-Related Collisions by Year 60
Year Number of Collisions <0 [ 21
2015 100 L
2016 103 40
2017 89 30
2018 62 I
2019 57 20
2020 43 I
10
2021 50 I
2022 50 0
2023* 42 2015 2016 2017 2018 2019 2020 2021 2022 2023*
Total 596 M Fatal W Injury (Severe) 424
B Injury (Other/Visible) M Injury (Complaint of Pain) . .
= No Injury/Property Damage Only Head-On u Sideswipe ® Rear End
m Broadside = Hit Object # Overturned
= Vehicle/Pedestrian m Other = Not Stated

Source: SWITRS
*2023 data is provisional
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KTLA
FOUR PEPPERDINE STUDENTS KILLED IN VIOLENT CRASH DEVELOPING
- 22-YEAR-OLD DRIVER ARRESTED, ACCUSED OF SPEEDING NEWS

FDRNETIMES 24 minutes ktla.com 14 SB -- AGUA DULCE TO THE 5: 67 mph - 15 minu 77° 11:02A
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SAFETY ADAPTIVE APPROACH

What factors contribute to an unsafe corridor?

1. Driver behavior:

1. Distracted drivers

2. Impaired drivers

2. Corridor characteristics:
1. Conditions that facilitate excessive speeding — wide roadways, high speed limits, light traffic, sparsely spaced intersections, good signal timing

2. Visibility — most pedestrian fatalities occur at night

3. Proximity to high-volume pedestrian areas (e.g. schools, malls, venues, etc.)
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SAFETY ADAPTIVE APPROACH

How much does excessive speeding contribute to an unsafe corridor?

(Source: Portland.gov - Top Contributing Factors to Traffic Deaths).
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https://www.portland.gov/transportation/vision-zero/top-contributing-factors-traffic-safety#:~:text=Speed.%20Speed%20was%20reported%20to%20play%20a,28%%20of%20crashes%20involve%20the%20driver's%20speed
https://www.portland.gov/transportation/vision-zero/top-contributing-factors-traffic-safety#:~:text=Speed.%20Speed%20was%20reported%20to%20play%20a,28%%20of%20crashes%20involve%20the%20driver's%20speed
https://www.portland.gov/transportation/vision-zero/top-contributing-factors-traffic-safety#:~:text=Speed.%20Speed%20was%20reported%20to%20play%20a,28%%20of%20crashes%20involve%20the%20driver's%20speed
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SAFETY ADAPTIVE APPROACH

What is “Safety Adaptive”?

Technology designed to take real-time vehicle speeds as an input and, when unsafe driving conditions (i.e.
motorists speeding) are detected, adjust the signal timings to stop motorists at more red lights until the unsafe

condition is no longer detected.

This allows you to effectively have a “dynamic speed bump” on major roadways that only activates when you need
it.
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Kadence Detector Requirements

% Phase Utilization Detector % Flow Profile Detector M Phase Call Detector
/I Measure traffic saturation in each lane A (pick one option) 4 Not used in Kadence calculations
to determine optimal cycle lengths, Me:asure queue lengths and but necessary for ensuring vehicle
phase green durations, and phase sequences arrivals on green to calls/extensions are placed for each
determine optimal offsets phase. May cover multiple lanes.

Kadence supports all
detection technologies
for phase utilization and
flow profile detectors,
including loops, video,
radar, hybrid, and more.

Flow Profile Detector, Option 1 ~
Registers vehicles as they approach the signal

Flow Profile Detector, Option 2
Registers vehicles after they have driven through the
pedestrian crosswalk and have entered the intersection

Flow Profile Detector, Option 3
Registers vehicles after they have
driven through the intersection
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Kadence Detector Requirements

% Phase Utilization Detector % Flow Profile Detector M Phase Call Detector
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Flow Profile Detector, Option 2
Registers vehicles after they have driven through the
pedestrian crosswalk and have entered the intersection

Flow Profile Detector, Option 3
Registers vehicles after they have
driven through the intersection
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Kadence Detector Requirements

% Phase Utilization Detector % Flow Profile Detector M Phase Call Detector
/I Measure traffic saturation in each lane A (pick one option) 4 Not used in Kadence calculations

to determine optimal cycle lengths, Measure queue lengths and but necessary for ensuring vehicle
phase green durations, and phase sequences  arrivals on green to calls/extensions are placed for each
determine optimal offsets phase. May cover multiple lanes.

Kadence supports all
detection technologies
for phase utilization and
flow profile detectors,
including loops, video,

Flow Profile Detector, Option 1 I :
radar, hybrid, and more.

Registers vehicles as they approach the signal
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Flow Profile Detector, Option 2
Registers vehicles after they have driven through the
pedestrian crosswalk and have entered the intersection

Flow Profile Detector, Option 3
Registers vehicles after they have
driven through the intersection
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Kadence Safety Adaptive Process Flow
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\ Process Steps
@ D4 traffic signal controller sends second-by-
second detector and phasing info + minute-by-
minute binned vehicle speeds from speed trap
loops to Kadence. Iteris Vector Camera sends
minute-by-minute binned vehicle speeds to
Kadence.
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Kadence Algorithms and GUIs
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| from field devices and the safety adaptive

| algorithm processes data to determine

| appropriate timing and safety optimizations.

|

I @ Kadence safety adaptive algorithm generates

| timing plan optimizations designed to either
improve traffic flow or, if unsafe speeding is
detected, increase the occurrence of red lights.
These optimizations are typically generated every
3 cycles (e.g. ~4-6 minutes).
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Speed Trap Iteris

Field Devices

@ Kadence sends the new optimized timing to the
traffic signal controller and initiates a central
command to make the controller run this plan.

@ The process repeats starting again at step 1.

Traffic Signals
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Prepared by:

Kimley»Horn

Aug 2025
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Kadence Safety Adaptive Network Diagram
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PCH SAFETY - WHAT’S NEXT?
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AUTOMATED SPEED ENFORECEMENT CAMERAS

Legend

@ Camera Locations
[ Malibu City Limits
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LAS FLORES INTERSECTION SAFETY IMPROVEMENTS

CiTY OF MALIBU RAW
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THANK YOU,
QUESTIONS?
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