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Key Mobility Innovation Areas

Multi-mode Trip Planner

Combine all statewide 
transportation resources

Single App to plan, 
book and pay for a trip

Door to door trip plans

Smart Train & Bus

Resilient communications
- Multi-carriers

Integrate all systems 
onboard

Expanded functionality 
for operations and WiFi

for Passengers

Video Analytics

Make use of vast 
camera networks at 

stations and on vehicles

Real-time edge 
processing onboard

Cloud portal for vendor 
analytics

Micropositioning/AVs

Indoor IoT positioning for 
garages, yards, and 

stations

10cm accuracy real-time 
locations

Many new cell phone 
applications



• The future of transit is multimodal and on-
demand

• A shift away from personally-owned vehicles
• One-stop shop to plan, book, and pay
• ATIS Replacement
• State legislation for a statewide trip planner

Assistant Administrator of FTA, Vincent Valdes said:

“Regional Transit agencies    
should become the multi-modal 
mobility managers for the region.”

Multi-mode Trip Planner/Common Payment System
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Existing NJ Mobility Options
U S E R  G R O U P S

Wheelchair 
Customers

GTFS-/GTFS-RT

Ridesource
Providers

App

Real-time 
trip requests

Ambulatory 
Customers

General 
Public

ADA 
AccessLink
(Trapeze)

MDT
Fleet 

Management

Scheduled 
trip requests

Daily Schedule

40+ Community 
Service Partners

Scheduled 
trip requests

TOO MANY OPTIONS FROM 
POINT A TO POINT B



Final State-wide Multi-mode System 
U S E R  G R O U P S

Fixed Route 
Services

Community Service Providers

AccessLink Vehicles

Paratransit

Private Microtransit Providers

Wheelchair 
Customers

Ambulatory 
Customers

General 
Public

Ridesource Providers
Fleet Management

Statewide Trip 
Planner

ACCESS 
CHOICES 

FOR EVERY 
USER

OnDemand
Business Rules

API

API

API

https://www.state.nj.us/transportation/commuter/rideshare/tma.shtm



Vehicle 
health 

monitoring

Existing 
Displays & 
PA

Consistent customer 
messaging

Smart Train/Lt Rail
Technology

Nielsen's Law of Internet Bandwidth –
Users' bandwidth grows by 50% per year

WiFi
Onboard 
sensors

New 
Equipment

Business 
Use Cases

Private network 
over public cell 

providers 
(NJTRANSIT contributed 

towers and access at 
garages & terminals, 

5G support)

Improve 
cellular coverage

Smart
Lighting

Video Graphics 
Processing Unit

Asset/yard 
management

Real-time 
video 

processing

Track 
worker 

protection

Existing 
Video 

Recorder
Existing 

Bombardier 
equipment

Micropositioning

PTC Backup 
communications Cellular Suite Smart 

Train WiFi Router

Passenger WiFi Improved 
reliability w/ 

redundant cellular 
carriers

L E G E N D

Conductor Mobile 
Validation Device (MVD) 
Communications



Smart Bus Technology

J1939 to 
Wi-Fi 

Adapter

UWB 
Micropositioning

Cellular Suite 
SmartBus WiFi Router

Existing 
Apollo DVR & 

Cameras Existing
DigiRouter WR54 
– Clever Interface

Private network 
over public cell providers 
(NJTRANSIT contributed 

towers and access at 
garages & terminals, 

5G support)

Smart
Lighting

Video Graphics 
Processing Unit

Improve 
cellular coverage

Improved 
reliability w/ 

redundant cellular 
carriers

Asset/garage 
management

Precision 
docking

Bus health 
monitoring

Real-time 
video 

processing

Worker 
protection

Passenger WiFi

New 
Equipment

Business 
Use Cases

L E G E N D



Video Analytics/ Machine Vision
General
• Passenger count
• Social distancing/Mask Compliance
• Standup and sitdown
• Incident Alert
• Empty Cars
Security
• Access Control – Restricted Areas, Bridges / 

Tunnels, Rail Tracks / Crossings, Others
• People – Intrusion, Suspicious Activity, 

Loitering, Afterhours Activity
• Efficiency - Absence of Security, Absence of 

Staff
• Facilities – Removed Objects, Abandoned 

Objects, Camera Tampering, Vandalism
• Summary – Video Synopsis, Video Wall, Others
• Search – Object Detection, Perpetrator 

Detection, Gun Detection, Others
Health & Safety
• Hazards - Trip, Fall, Slip Events, Fire, Smoke 

Events

Operations & Planning
• Pedestrian Flows – to identify choke points in 

passageways and stairwells and plan for capital 
improvements or space clearing needs to prevent 
overcrowding

• Parking Management – Car, Bike, Available Spaces, 
Occupancy rates, License Plates, Wrong / Illegal / No 
parking

• Enforcements – Fare Evasion, Realtime Law 
Enforcements & Notifications, Asset Surveying

• Incident Management – Situational Awareness, 
Compliance & Notifications

Customer Intelligence & Communications
• Real time Crowding Data – Gather data and transmit to 

app and web site
Passenger revenue generation
• Demographic – Age, Gender, Single, Family, Student / 

Professional, Visually / Physically Challenged
• Behavioral – Dwell Time, Directional of gaze, Emotions, 

Activities
• Location & Time – People Count / Density, Type

Initial Analytics



Video Analytics/ Machine Vision

Rail Business 
Challenges

External Rail vehicle use cases
• Engineer trackworker/trespasser 

warning alerts
• Stopped vehicle, location/track 

verification – Location inside 
NY Penn

• Tunnel inspection
• Rail vehicle/track/catenary defect 

detection
• Passenger counts at station 

approach
• Railroad crossing
• Camera quality monitoring
• Drone inspection cameras

Inside Rail vehicle use cases
• Match consist to TMAC trainID
• NDT counting onboard & at station

o Count boardings and alighting at 
each station or occupancy between 
stations

• Conductor MVD driven police alerts
• Engineer attention monitoring
• Ticketing queues
• Camera quality monitoring
• Remote augmented reality applications



Video Analytics/ Machine Vision

Bus Business 
Challenges

Onboard Bus use cases
• Expand functionality on existing hardware
• Provide location information inside garages and PABT
• Backup/validation of automatic passenger counting
• Driver warning alerts or training alert logs

o Forward collision warning
o Left turn assist warnings
o Pedestrian warnings

• Bus Automation
• Road defect detection
• Traffic conditions along routes
• Stop passenger queues
• Camera quality monitoring



Initial POC – Video Storage & 
Analytics Development Portal 

Police
90 Days

Insurance
Forever

Meadowlands Garage 
and MMC Wifi

NJ Transit 
Garage Servers

Existing Onboard 
Video Recorder

Using via Apollo  API

Cloud Storage

Secure VPN 
Access

Other Providers

Cloud portal for vendor analytics

Identification
• Authorized
• Unauthorized
• Temporary Access granted

Behavior Analysis
• Anomaly Detection(Live Tracking)
• Prohibited Area

• Onboard sensor connections 
for health monitoring

• Trigger Events from 
conductor MVD’S

• Pre Process Video analytics 
before sending alerts

5 locomotives –
10 buses

Bus & Train 
10-30 Days
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Video Storage

U S E R  G R O U P S
( T I M E F R A M E )



IoT Micropositioning Revolution with Ultrawideband (UWB)

High precision location accuracy 
(10cm) and security for IoT 

solutions is critical

UWB Provides...

Higher accuracy in tunnels, urban 
canyons, and indoor facilities, which can 
confound GPS signals and other sensors 

A proven solution to support 
location accuracy

Samsung Galaxy Note 20 Ultra

Apple iPhone 11

Apple iPhone 12s

Rumored: Google Pixel 6

UWB adoption is expanding!

Consumer Smart Devices 
Featuring UWB:



Wayne, Hilton, Greenville, Hamilton & Newton Garages
Fleet Management Systems

Facility Energy Management Systems

Digital Dispatch information
and Vehicle Awareness

Digital Logistics & Maintenance tech
For equipment & storage.

Automated parking/positioning

Smart Lighting

Wireless Charging Pads

Automated 
Charging 
Controls

UWB Micropositioning

Bus Garage Management w/Micropositioning



Microlocation Applications

Time & Attendance Systems
• Duty Manager - Rail
• Teledriver – Bus Ops
• Kronos – HQ/Bus 

Maintenance

Trackworker 
Protection

Police Officer 
Emergency 

Locate
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Bus Single Sign-on
• Farebox
• Headsign/AVL
• Radio

Bus Micropositioning
• Electric charging
• Garage Management
• Precision docking
• Pedestrian detection

Rail Micropositioning
• Consist/Yard 

Management
• Passenger 

tracking/payment
• Communication 

based train control

Secure Access Control

Asset 
Management

Accessible 
Wayfinding



Automated 
Vehicles



Dedicated Automated Guideways

Lightweight narrow 
roadway type guideways

Tesla in Hawthorne, CA 
Boring Tunnel

Jacksonville, FL Skyway 
Replacement

Tesla in Las Vegas, NV 
Boring Tunnel



Meadowlands/ 
Secaucus Transitway

Secaucus 
Junction

Meadowlands Sports Complex/ 
American Dream Plaza

Grove St, 
Newark

Montclair

Grove St, 
Jersey City



Princeton 
Dinky 
Alternatives 
Study



Need 
Interagency

CAV Regional 
Planning

MTA CAV 1 Line 
Conversion

Meadowlands/ 
Secaucus Transitway

NJ Turnpike CAV 
Lane Connector

Port Newark

Secaucus
Junction

Newark 
Penn

Newark 
Airport

Newark AirTrain 
Replacement

PATH 
Extension

LaGuardia 
Connection

Automated Vehicle 
Regional Planning
– Princeton Dinky
– Meadowlands/Secaucus 

Transitway
– Bus Garage 

Modernization
– XBL PANYNJ Project
– Newark Airport Airtrain

Replacement
– LaGuardia Airport 

Connector

XBL Lincoln 
Tunnel


