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Presentation Overview

• About SFMTA & Muni

• A Brief History of Timetables

….from communicating with operators to communicating 
with customers

• How tech systems recognize the end of the trip and 
why managers and planners should care

• SFMTA’s revised approach to technology systems 
for schedules changes 

• Tips for reconciliation and working with databases



Part 1:

About SFMTA & Muni



SFMTA & the Municipal Railway

• Seventh largest transit system in 
North America, by ridership 
– 750,000 daily riders

– 25% of all daily trips in SF by transit

• Service Area:  
49 square miles

• Service Area Population:
800,000 residents



Muni Transit Planning and Scheduling

• 85+ regular routes, plus 
ongoing supplemental 
service, reroutes, and stop 
changes for special events 
and construction

• 5 modes of transit (CC, SR, 
LR, MC, TC)

• 7 Divisions, 11 Yards

• Planning, Logistics, and 
Information for Customers 
and Operations 



Beliefs: Organizational responsibilities 
around transit communications

Transit Planning and Communications (TPC): 

Responsible for drafting and implementing 
communications re: transit service and changes

Scheduling:

Largely operational, responsible for planning 
detailed logistics to communicate for operations. 



Reality: Planning, Scheduling, Communications 
all have a role in communications

Key ways customers get transit information:
1. Transit agency website - TPC

2. Wayfinding & shelter signage - TPC

3. Local news – TPC

4. Google trip planners - Scheduling

5. Real time apps – Scheduling

6. Operator paddles – Scheduling

7. Vehicle head signs and announcements - Scheduling



Part 2:

A Brief History 
of Timetables

….from communicating with operators 
to communicating with customers



• Paper-based

• Materials drafted by hand 

• Fully authored & formatted by staff

Early Transit Information



• Database Driven

• Largely 1 way: Schedule system 

mined to populate other systems 

• IT supported: IT Department does magic, 
reformatting data to fit requirements of 
other systems

• Results = Different, customized dataset 
and process for each system

• This works, but limits planner and 
scheduler ownership over the mediums & 
creates limitations for connected systems

First Generation Transit Information 
Systems (1970’s – 2000’s)

Examples
Vehicle Predictors

Automatic Passenger Counting

Google Maps/GTFS

Homegrown Schedule Viewers

Paddles, Rotations, and Run/Bid Report

Data Warehouses & Reporting

Passenger Feedback Systems

Safety Tracking

Scheduling 

Software

Predictions

APC

Google





• Database Driven

• Digital systems are interconnected rather than independent

• SFMTA must standardize data and move away from data customization 
for each system

• Transit planners and schedulers are having a more an active role in data 
development to better meet the needs of customers and operations

• We had to convince our managers to prioritize cleaning up the data. 
Data cleanup is time consuming.

Where we are today:
21st Century Information Systems



Muni 2.0: Implementations and 
Upgrades of Major Transit IT Systems

• Recent accomplishments:
– Launch of OrbCAD CAD/AVL on bus fleet & 

cable car

– Major Upgrades to ATCS

– Procurement of smart buses and trains

• In progress:
– Upgrading Customer Information Systems: 

including prediction services, subway 
platform signage, and shelter signage

– Digital Fareboxes, new transfers

– Schedule-based subway routing

– Updated public predictions and schedules 
for non-scheduled service changes and 
medium-scale special events & 
construction



Part 2:

How tech systems 
recognize the end of the 
trip and why managers 

and planners should care



• Examples:

- APCs = Passengers per trip

- AVL = Arrival Times -> Historic run times per 
trip

- Revenue per trip

- Head sign auto-configuration by trip

We all care about data “by trip”



What is the run time? 
More Time = More buses

Histogram: Run Time Per Trip 

by Line/Direction/Hour
Mode = 40 

Median = 43 

Mean = 44

90th pctl = 49

95th pctl = 53 

37      40        43       46         run time (min)



How tech systems recognize the end of the trip 
and why managers and planners should care

• Schedule geocodes affect run times

– L-Taraval Terminal – Same last & first stop



• Schedule geocodes affect run times

– Actual run time = 40 minutes 

40

How tech systems recognize the end of the trip 
and why managers and planners should care



• Schedule geocodes affect run times

– frequently, # vehicles in layover = 3

How tech systems recognize the end of the trip 
and why managers and planners should care



• Schedule geocodes affect run times

– IT System logged run time = 52 min (40 + 6 + 6)

40

+6

+6

How tech systems recognize the end of the trip 
and why managers and planners should care



• Schedule geocodes affect run times

– IT System logged run time = 52 min (40 + 6 + 6)

40

+6

+6

How tech systems recognize the end of the trip 
and why managers and planners should care



Run Time By Trip With Geocode 
Improvement

Before

After

Mode = 40 

Median = 43 

Mean = 44

90th pctl = 49

95th pctl = 53 

Mode = 40 

Median = 41 

Mean = 43

90th pctl = 49

95th pctl = 49 



1. Each system has it’s own requirements and 
optimal location

2. Today, a single geocode locations needs to 
balance the needs of all systems. 

3. Schedulers sometime need to be referees. 

4. Terminal geocodes affect automated 
headsign changes, APC trip ends, run time 
and more

Closing thoughts on terminal 
geocodes



Part 2:

SFMTA’s revised approach 
to technology systems for 

schedules changes



Make a list: 

Communication Systems Affected by Schedule Changes 
(Service Additions, Reductions, and Changes)

Track for each system:
1. List the owner for each system

2. The number of days of advanced notice each system requires for a schedule 
update

For each planning project, actively determine 
which systems will be updated. This is especially 
valuable for service changes with little notice.

It’s not just “Nextbus” Anymore:
Realizing how many systems you have



1. Scheduling software

2. Real Time Prediction System

3. APCs

4. Dispatch system, Pat, 7

5. Payroll system, Alex, 7 

6. CAD/AVL system, Leslie, 21

7. Google Trip Planner, Jesse, 9

8. 511, Carter, 9

9. Website GTFS

10. Agency Website

11. Fareboxes

12. Data warehouse

13. Safety tracking software

14. Digital Voice/Announcement 

System

15. New LRV systems

16. Customer feedback router

17. Spatial Data Store

18. Schedule Viewer

19. OPS custom reports

20. Yard Map

21. Operator website

22. Audio prediction buttons

23. Subway Audio 

Announcements

24. And more…

Muni’s “Communication Systems Affected 
by Schedule Changes” List



IT System

Trapeze FX Yes No Not Sure

Trapeze OPS Yes No Not Sure

Service Changes loaded to Data 

Warehouse? Yes No Not Sure

Service changes loaded to NextBus? Yes No Not Sure

Service changes loaded to Google Maps? Yes No Not Sure

Service changes loaded to Schedule 

Viewer? Yes No Not Sure

SFMTA.com GTFS (developers, Apple 

Maps, MS Maps) Yes No Not Sure

Service Changes loaded to 511? GTFS+ Yes No Not Sure

Service Changes loaded to Automatic 

Passenger Counter (UTA)? Yes No Not Sure

Service Changes loaded to Automatic 

Passenger Counter (Radio)? Yes No Not Sure

Service Changes loaded to DVAS/AVA 

(Onboard Digital Information System - 

headsign, internal signs, voice 

announcements, door announcements) Yes No Not Sure

Do we need this to work for Twin Peaks?

It’s not just “Nextbus” Anymore:
Using the list during planning



Make a list: 
Types of changes for which your agency might change service.

Track for each type of change:
1. Min/max duration of change

2. When and how notice is usually given

3. Use a matrix to predetermine whether each of the systems 
should be updated for each type of change

Use this matrix to help make decisions about 
when to schedule service changes of different 
types. 

It’s not just Nextbus Anymore:
Planning for service change types



It’s not just Nextbus Anymore:
Identify what service change types



It’s not just Nextbus Anymore:
Sample of Muni’s Matrix



Chapter 3:

Reconciliation 
and 

Checking your work



Get ahead of errors in data uploads: 
verifying changes using Github.com



Get ahead of errors in data uploads: 
verifying changes using Github.com



Chapter 4:

Working faster with 
data and reporting



Increase your knowledge of databases

My favorite books:



Key Take-Aways

1. Today’s Transit Technology Systems are highly 
integrated & require collaboration to get the 
most value of your investment

2. Much of the automatic data collection used by 
schedulers and service planning are influenced 
by small decisions in the schedule data. 
Planner, schedulers, and managers all need to 
contribute to improvements. 

3. Learn to use github.com for 
checking/reconciliation



Muni uses these systems:

– Trapeze FX, Blockbuster, OPS/Comm

– OrbStar CAD/AVL

– Nextbus Real Time Predictions

– Google Trip Planning

– Thales ATCS

– UTA APC’s

In case you want to talk specifics…

Leslie.Bienenfeld@sfmta.com

415-701-5661


