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INTERSECTIONS Accessible Pedestrian Signal (APS) Deployment

Bicycle Detection & Confirmation

Adaptive Traffic Signal System with 
Automated Traffic Performance Measures

Dynamic Speed Management

Install video detection cameras capable of 
differentiating between vehicles and bicycles 
at all intersections and approaches

To Traffic 
Operations 
Center

Operations
Center
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5 [Mobility]: 
Modernize the traffic signal system (detection and 
control) to achieve efficiency gains, reduce signal-
related delay and enhance mobility for all modes on 
the corridor

Eight intersections along the corridor are equipped with video detection systems 
capable of detecting bicycles. The deployed systems focus on the main street 
(Fremont Boulevard) approaches.   
(Directional camera systems: Iteris Vantage Next 
Single-camera systems: Aldis Gridsmart, Miovision TrafficLink) 
Intersections with existing video detection would modified to include additional 
camera(s) as necessary to complete bicycle detection for all approaches. Single-
camera systems are likely to have better performance in smaller intersections. 
Large intersections should be equipped with directional cameras.  At every 
intersection with bike detection, include a confirmation light indicating when the 
controller has received the call.

Safety

Innovation

Sustainability

MAP

Tier 1 Tier 2

Mobility

Tier 1:
Complete detection at eight intersections with existing Iteris Vantage Systems:

• Tamayo St
• Nicolet Ave
• Gibraltar Dr

• Paseo Padre Pkwy
• Darwin Dr
• Ferry Ln
• Decoto Rd
• Thornton Ave
• Peralta Blvd

• Mowry Ave
• Capitol Ave
• Beacon Ave
• Walnut Ave

• Alder Ave
• Central Ave
• Eggers Dr

• Bidwell Dr
• Stevenson Blvd
• Mission View Dr
• Delaware Dr
• Auto Mall Pkwy
• Ice House Terrace

• Sundale Dr
• Grimmer Blvd
• Eugene St
• Chapel Wy

• Country Dr
• Old Warm Springs Blvd

• S. Grimmer Blvd
• Industrial Dr
• I-880 NB Offramp
• I-880 SB Offramp
• Cushing Pkwy

• Washington Blvd / Bay St
• Irvington Ave
• Carol Ave
• Blacow Rd

Install detection at intersections in roadway segments with highest 
concentration of bicycle collisions: 

Tier 2:
Ultimate, bicycle detection should be available at all signalized intersections. 
The remaining signals should be upgraded:

1: AI Video Analysis
Utilize detection cameras for AI processing

5: Speed Monitoring and Feedback
Utilize detection cameras for speed monitoring

9: B2I Application
Priority/advanced detection

22: Adaptive Signals
Additional green time with bicycle presense

29: Software Dashboard
Monitor bicycle volume data

Tier 1 Tier 1 & 2

Traffic
Signal

Cabinet

Replace existing 
Pedestrian Push 
Buttons (PPBs) with 
APS units at all 
activated crossings

Install APS 
controllers
in traffic signal 
cabinets

Traffic
Signal

Cabinet

Traffic
Signal
Cabinet

Dynamic
Sign

Dynamic speed 
limits displayed on 
roadside signage

Implement dynamic (advisory) recommended 
travel speeds based on potential variables:

Vulnerable user activity 
(e.g., children, seniors)
Scheduled events 
(e.g., school bell times)
Level of Traffic Stress for bicycles
Collisions
Corridor congestion

Vehicle

School
Traffic
Signal
Cabinet
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1 [Safety / Vision Zero]: 
Provide incentives for safer auto speeds, provide the 
City with enhanced tools to monitor and address 
specific speed-related issues on the corridor 

2 [Safety / Vision Zero]: 
Enhance controlled and uncontrolled pedestrian 
crossings with safety-focused technologies, while 
considering low-cost traditional enhancements as 
well.

Implement dynamic (advisory) speed limits based several potential variables.  
These can include vulnerable user activity, scheduled events (such as time 
of day and school bell times), level of traffic stress for bicycles, collisions, or 
harmonization in response to congestion on the corridor.  Speed limits would 
be displayed via dynamic roadside signage and could also be sent via connected 
vehicle applications. 

1: AI Video Analysis
AI monitoring and response

5: Speed Monitoring and Feedback
If utilizing real-time measurements

6: Adaptive Speed Response
Signals should adapt to dynamic speed limit

9: B2I Application
Adjust during high pedestrian activity

10: V2I Pilot
To enable V2I messaging of dynamic speeds

20: Speed/Travel Time/Origin-Destination Monitoring
Monitoring for deployment criteria

22: Adaptive Signals
REQUIRED: Signal timing offsets should correspond

Safety

Innovation

Sustainability

Mobility

Tier 1:
The highest priority location for this application is along the stretch of Fremont 
Boulevard from Decoto Road to Mowry Avenue, where there is the highest 
density of schools and a history of pedestrian collisions. 

Tier 2:
Remaining portions of the corridor, if the AI option is implemented.

Schedule-based 
implementation

Schedule-based 
implementation

AI-based  
implementation

AI-based  
implementation
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Tier 1 Tier 2

Scheduling Monitoring

Traffic
Operations
Center

APS communicate when 
to cross the street using 
audible tones, speech 
messages, and vibrations 
for visually impaired 
pedestrians 

Upgrade traffic signal system’s 
hardware and software, and add 
detection at many locations to 
increase travel efficiency and 
reduce signal-related delays

Confirmation light indicating 
when a bike is detected

Example of 
dynamic speed 
limit signs over a 
freeway

Traffic
Operations

Center City adjusts 
performance 

objectives

These become 
targets for 

Adaptive System

Adaptive System 
monitors results

Adaptive System 
adjusts signal 

timing parametersSystem compares 

results to objectives

System provides results

to TOC for staff to monitor

Tier 1 (or high priority locations) shown above.



INNOVATION & 
SUSTAINABILITY

FREMONT BOULEVARD SMART & SAFE CORRIDOR
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Modernized Data Communications Network Adaptive Street Lighting

Arterial Management / Decision Support Software Automated Video Analysis

Provide custom software allowing City to proactively target engineering solutions based on demand and 
speed by leveraging data made available by other concepts

Motion
Sensing

Network
Access in

Cabinet

Install lighting control modules 
atop existing City streetlights

Lighting adaptable to ambient 
light, motion, weather, etc.

View status and allow for 
control of lighting from 
Traffic Operations Center

Wireless communication
between modules

Ethernet

Vehicle Speeds

RECOMMENDATIONS TO STAFF

Vehicle Volumes

Traffic Calming

Signal Timing

Coordination Offsets

Leading Pedestrian
Intervals

AUTOMATED RESPONSES

Adaptive Signal
Adjustments

Dynamic Speed Limits

Bicycle Volumes

Pedestrian Volumes

Other Inputs

Decision
Support Software

Vehicle Detection
Cameras

Pedestrian
Detection
CamerasCCTV

Cameras

Traffic
Signal
Cabinet

AI Platform

Traffic
Operations

Center

Utilize an artificial 
intelligence platform to 
process video throughout 
the corridor to analyze 
traffic patterns and report 
safety and operational 
metrics 

Traffic
Signal
Cabinet

Traffic
Operations
Center

Wireless
Connections

Fiber Optic
BackboneCopper

Interconnect

Connected
Corridors
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10 [Data Communications]:  
If possible, take advantage of license agreements 
with wireless carriers

Provide a fiber-optic backbone that connects all traffic signals on the corridor; 
use existing copper network for redundancy; explore use of Caltrans fiber optic 
cable on I-880; explore wireless options for expansion  

Safety

Innovation

Sustainability

Mobility

• Paseo Padre Pkwy
• Darwin Dr
• Ferry Ln
• Decoto Rd
• Tamayo St
• Nicolet Ave
• Gibraltar Dr
• Alder Ave
• Thornton Ave
• Peralta Blvd

• Central Ave
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• Country Dr
• Capitol Ave
• Beacon Ave
• Walnut Ave
• Sundale Dr
• Bidwell Dr
• Mission View Dr
• Eugene St

• Chapel Wy
• Carol Ave
• Delaware Dr
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• S. Grimmer Blvd
• Old Warm Springs Blvd
• Industrial D
•  I-880 NB Offramp
• I-880 SB Offramp
• Cushing Pkwy
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Tier 1 Tier 2

Fiber optic backbone connects all 
traffic signals along the corridor

Tier 1 (or high priority locations) shown above.



SAFETY FREMONT BOULEVARD SMART & SAFE CORRIDOR

Paseo Padre Pkwy

Darwin Dr

Ferry Ln

Decoto Rd

Tamayo St

Nicolet Ave

Gibraltar Dr

Alder Ave

Norris Rd

Beacon Ave

Margery Dr

Irvington Ave

Doane St

Thornton Ave

Mattos Dr

Walnut Ave

Grimmer Blvd

Carol Ave

Auto Mall Pkwy

Bonde Wy

Eggers Dr

Sundale Dr

Clough Ave

Blacow Rd

Ice House Ter

Peralta Blvd

County Dr

Bidwell Dr

Eugene St

Michael Ave

S. Grimmer Blvd

I-880 NB Offramp

Parish Ave

Mowry Ave

Stevenson Blvd

Chapel Wy

Delaware Dr

Old Warm Springs Blvd

I-880 SB Offramp

Central Ave

Capitol Ave

Mission View Dr

Washington Blvd/Bay St

Crestwood St

Industrial Dr

Cushing Pkwy

INTERSECTIONS

Fr
em

on
t B

lv
d

Fr
em

on
t B

lv
d

Passive Pedestrian Detection at Traffic Signals

Speed Monitoring and Feedback

Supplemental Crosswalk Lighting

Leading Pedestrian Intervals

V2I Radio

Speed Monitoring
Video/Radar
License Plate Reader

Speed
feedback

sign

Speed warning
messages

Speed data sent and 
monitored at Traffic 
Operations Center

Video and/or radar 
sensors monitor 
vehicle speeds

Motorists notified of 
excessive speed using 
dynamic signage and 
messaging

When vehicle green phase begins, 
the pedestrian is more visible in the 
crosswalk and can reduce right-turn 
vehicle to pedestrian conflicts

Pedestrians advance into 
crosswalk prior to the 
vehicle green

Pedestrian phase
begins before associated

vehicle phase

Possible “No Right 
Turn on Red”

Increased pedestrian visibility to 
approaching driver

Install additional intersection safety 
lighting at uncontrolled crossings with 
a history of nighttime collisions

New fixtures equipped with 
dimming modules and pedestrian 
detection systems

Adaptive brightening based on 
pedestrian occupancy in the 
crosswalk

Traffic
Operations

Center

Camera (typ.)

Transition vehicle signals
to red upon detection of
pedestrian in crosswalk

Sensors installed on 
poles for crosswalks

Call or extend pedestrian
phase upon detection of 
pedestrian in crosswalk

Traffic
Signal
Cabinet

Advanced
Analytics

Ped Signal (typ.)

Example of dynamic 
roadside signage

Tier 1 (or high priority locations) shown above.


