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Elements of TSPP Requests

Detect Respond







Presence
Loop, Zone, Button

Dual Stage
Check In, Check Out

Traditional TSPP Detection
Intrusive



Optical
Visible, Infrared

RF
900 MHz, 2.4 GHz

“GPS”

Traditional TSPP Detection
Non-Intrusive



I want priority

I want 
preemption

I want priority

Location? 
Speed? 

Heading? ETA? 
Emergency? 
Passengers? 

Schedule? 
Door Open?



Zone-Based Detection



Object Detection



Vision-Based Bus Detection



Types of V2X

DSRC, C-V2XPC5

Edge
C-V2XUu

Internet
IP, 4G, 5G

Network V2X
Public & Private Infrastructure

Direct V2X
5.9 Safety Band



I am a bus
Busytown Transit

Vehicle #123
12 Passengers
Door Closed

2 Minutes Late
1 mi to the north

I am a fire truck
Busytown VFD
Vehicle #456

Lights On
Siren On

500 ft to the west

I am a snowplow
Busytown DPW
Vehicle #987

Plow Down
Spreading Salt

3/4 mi to the east

I’ll do preemption 
for the fire truck 

then preemption 
for the snowplow 
if its blade is still 

down then 
priority for the 

bus since it’s late



Don’t call us,
we’ll call you

You have been 
granted 

preemption

You are second in 
line for preemption 
behind the firetruck

I’ll do preemption 
for the fire truck 

then preemption 
for the snowplow 
if its blade is still 

down then 
priority for the 

bus since it’s late



Traditional TSPP

• Widely deployed
• Proven
• Familiar
• Distributed architecture

• Requires infrastructure 
equipment

• May require on-board 
equipment

• Proprietary
• May only be line of sight
• May not support vehicle 

metadata



Vision-Based TSPP

• No on-board equipment
• Quick to implement if 

detection equipment 
already deployed for other 
uses

• Distributed architecture

• Requires infrastructure 
equipment

• Not conditional
• Not selective
• Performance may be 

affected by inclement 
weather



V2X - Direct

• Vehicle metadata
• Two-way messaging
• Open & non-proprietary
• Distributed architecture
• All vehicles eventually 

equipped
• Other apps besides TSPP

• Requires on-board & 
infrastructure equipment

• Technological risk
• Cost



V2X - Network

• Vehicle metadata
• Two-way messaging
• No on-board or 

infrastructure equipment
• Historical data
• Inter-intersection 

messaging

• Integration with CAD/AVL
• Proprietary
• Latency
• Accuracy
• Single point of failure



V2X - Direct/Network Hybrid

• Vehicle metadata
• Two-way messaging
• Historical data
• Inter-intersection 

messaging
• Distributed architecture

• Integration with CAD/AVL
• Proprietary
• Latency
• Accuracy
• Complexity



Messages ≠ Application!

Messages: SAE J2735
• SPAT
• MAP
• SRM

• Signal Request Message
• Vehicle to Infrastructure

• SSM
• Signal Status Message
• Infrastructure to Vehicle

Application: SAE J2745/B
• How SPAT, MAP, SRM, & SSM 

are used to make TSPP 
“work”



A word about
RR preemption…
• Disconnect between “RR side” 

and “traffic side”
• No access to real-time train 

position data



TSP & EVP

In a Connected World
Craig Hinners, PE

Senior Technical Sales Engineer


	TSP & EVP�In a Connected World
	Elements of TSPP Requests
	Slide Number 3
	Slide Number 4
	Traditional TSPP Detection�Intrusive
	Traditional TSPP Detection�Non-Intrusive
	Slide Number 7
	Zone-Based Detection
	Object Detection
	Vision-Based Bus Detection
	Types of V2X
	Slide Number 13
	Slide Number 14
	Traditional TSPP
	Vision-Based TSPP
	V2X - Direct
	V2X - Network
	V2X - Direct/Network Hybrid
	Messages ≠ Application!
	A word about�RR preemption…
	TSP & EVP�In a Connected World

