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Why TSAMS? 

How do we sustainably increase capacity? 
1. Cannot build our way out of congestion 
2. Congested corridors house majority of delay 
3. In PA, Municipalities own signals 
4. If PennDOT takes ownership of signals… 
5. Step 1: Know what infrastructure is out there. 

 



Why TSAMS? 

How many traffic signals 
exist in Pennsylvania? 

Nobody knows 
exactly! 

Act 89 of 2013 created new requirements for 
PennDOT to fund and resolve issues with traffic 

signal operations and maintenance ($1B in assets) 



Project Scope 

• What? - Traffic Control Device Types 
• Traffic control signals (red, yellow, green) 
• Dynamic Lane Use Control Signs 

• Where? – Signalized Intersections 
• At least one approach is a state highway 
• All of PA (– City of Philadelphia) 

• When? – NTP August 2015 (11 months to complete) 
• How Many? - 8,641 Signalized Intersections in Scope   

• Added 619 intersections 
• Removed 637 intersections 
• Net 8,623 intersections 

 
 



Timeline 

Completed 
(Aug-2015) 

Planned 
Completion 

(July-2016) 

Planned 
Completion 

(Late 2016) 

Planned 
Completion 

(2017+) 

STAGE 1 
STAGE 2 

STAGE 3 
STAGE 4 

99%  
100%  

0%  
0%  

Available to Central 
Office Users 

Basic Functionality 

 

Available to all Users 
Basic GIS  

Responsive 
Maintenance 

Inspection 
Projects 

Enhanced GIS 
Preventative 
Maintenance 

System requirements yet 
to be established. 

 
ITS Devices (???) 



TSAMS Database Structure 
Traffic Control System 

Signal Device Non Signal (NS) Device 

Linked Signal Structures 
Signal Housing 

Signal Indication 
Strain Pole Conn 

Signal Component 
Sig Highway Permit 

Permit Rev History 
Sig Status History 
Sig County Muni 

Sig Street Location 
Signal Contact 

Device Flash Time Linked Non Signal 

Signal Sign 
Signal Controller 

NS Signal Hwy Permit 

NS County Muni 

Regional Contact 

NS Street Location 
NS Status History 

“Master” Tables 
• Approved Products 
• Manufacturers 
• Suppliers 
• Sign Master List 



TSAMS Database Structure 

19.9M Data for 510 fields 



Data Collection Techniques 

Mobile LiDAR 
• Capture 3D location 

(point cloud) of 
exposed signal 
components 

• Extract visible signal 
asset attributes with 
dimensions 

• Capture 360-degree 
spherical images 

• Lady Bug Images 
 

Stakeholder 
Data Acquisition 
• PennDOT Central 

Office 
• PennDOT Districts 
• Municipal Signal 

Owners 
• Planning 

Organizations 
• Maintenance 

Contractors 
• Vendors 

Field Inspection 
• Capture elements 

unable to be 
collected by other 
methods (inside 
controller cabinets) 

• Custom iPad 
application (created 
by Baker) 

• Validate information 
collected by LiDAR 



Mobile LiDAR 

• Geospatial information 
• 3D Point Cloud 

• Visual information 
• Spherical photography 

• Purpose of using LiDAR 
• Improved precision 
• Accelerated collection 
• Eliminate traffic impacts 
• Technician Safety 

• Data Fields 
• Structures 
• Signs 
• Signal Heads & Indications 
• Controller Cabinet (dimensions) 



Mobile LiDAR Point Cloud 



Mobile LiDAR Spherical Imagery 

 



Mobile LiDAR Feature Extraction 

 



Stakeholder PennDOT Outreach 

Permit files 
• All electronic files  
• Scan relevant paper documents 
• Over 87,000 documents 

statewide 
Sustainability 
• Districts requested to send 

new or revised permits 

Relevant Paper Documents Include: 
Agreements 
Permits  
Design Documents and Drawings 
Studies/analysis 
Signal databases or GIS 
Key municipal correspondence/activities 



Stakeholder PennDOT Outreach 
• TSAMS constructed to be connected with PennDOT’s 

Electronic Document Management System (EDMS) 
• Nine document type “tags” to be assigned to all 

documents uploaded 
 
 
 
 

1. Agreements 6. Photographs 

2. Correspondence-Activities 7. Product Approvals 

3. Design Documents-Drawings 8. Studies 

4. Financials 9. Traffic Analysis 

5. Permits 

Document Types 



Stakeholder Municipal Outreach 

Initial outreach (Feb ‘16) 
• 1260 Municipalities that own 

signals 
• Letter from Deputy Secretary 
• Project Brochure 
• Municipal Contact 

Form 
• Identify contact person for 

each stakeholder 
• Follow-up with phone call 
• Schedule field visits with 

municipalities 



Field Inspection 
• Primarily focus on controller cabinet equipment 

• Signal Components (controller, conflict monitor, 
detection, battery backup, etc.) 

• Custom iPad application to facilitate accurate 
data entry in field 

• Verify LiDAR collected information  



Field Inspection 
Collected 

Added 

No Signal Found 

Includes all traffic signals on state 
highways outside Philadelphia (8,623) 



How to Access TSAMS 

www.dot.state.pa.us/signals 



TSAMS Login Screen 



QA/QC and Data Sustainability 

• Information from District entered into 
the database as base information for 
the field visit 

• Any modifications to the signals from 
NTP until TSAMS goes live must be 
provided via electronic files (email), 
which will then be edited in the 
database  

• Revised signal permit/coordination plans 
• New agreements 
• Any other known changes 

• Data transferred to TSAMS on Friday, 
July 8th, 2016 

 
 



TSAMS Benefits 

Consistency Statewide (Policy) 
Uniform Data Collection 
One-Stop-Shop for Data & Documents 
Free for all Stakeholders 
Better Budgeting & Planning 
Cost Analysis Driven Decisions  
Component/Equipment Service Life 
Data Mining & Metrics 
Canned & Ad-hoc Reporting  
Approved Products Listing  
Product Manufacturer Information 

With the implementation 
of  TSAMS and  the data 
available, we foresee  
the following benefits. 



Key Takeaways 

• Communication is key between data collection teams 
and database/application developers (IT programmers 
meet engineers) 

• Municipal coordination and data collection 
• 2,500 municipalities of which 1,260 own traffic signals 

• Schedule requirements 
• Ideal process: 

Documentation  Proof of Concept  Production 
• Documentation and proof of concept ran parallel with 

production due to hard deadline.  

• Flexible change management 
• Selection of database is important. 
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Key Takeaways 



Lock Signal 
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