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Tour of Trace
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1. Background

2. Components of Trace: Origin, Destination, Transfer, and Path Inference

3. Sample Day

4. Rail Examples and Uses

5. Bus Examples and Uses

6. Trace Dashboard

7. Future Enhancements



What is the Trace Model?
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Why Are We Here? What We Don’t Know:
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Existing data sources don’t give us a deep, robust understanding of how our 
passengers move through the system, and the conditions they experience.

How 
many on-

board?
How 

many 
waiting?

Train too full 
to board?

Platform crowded?

Where do 
customers get 

off the bus?

How many 
customers at this 
stop use passes?

When customers get 
off the bus, where 

do they go?



Introducing the Trace Model
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We now have very detailed data on passenger movements for bus and rail

▪ Data service with nightly updates
▪ Vendor is Korbato

▪ We can query via SQL statements



The Trace Model
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▪ Origin Inference
• Generally, the origin is known for rail trips

• For bus trips, match the fare transaction to the vehicle location data to find the stop

▪ Destination Inference
• Generally known for rail trips

• For bus, use the next tap on the SmarTrip card to identify the likely alighting location, subject to constraints

▪ Transfer Inference
• Use spatial, temporal, and logical conditions to identify when two trips are linked

▪ Path Inference
• For rail trips, identify all possible trains and paths the person could have taken given 

the tap in and tap out time and location

• Determine probability of each train/path based on the walk and transfer times each 
would have required

• Enables probabilistic calculation of train loads and platform occupancy



Uses for Trace Data

Washington Metropolitan Area Transit Authority Page 7



Rail Use Example: Link Loads
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Trace Model Data:

Link Volumes:

PPC Statistics:



Other Uses for Rail
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- DATA on the Customer Experience
○ How crowded is a platform at peak times?
○ Vertical circulation - how utilized is an escalator?  Are we violating our standards?
○ How many passengers experienced crowding conditions over X?

- Behind-the-Gates Transfer Volumes: what is causing platform crowding at a transfer station -
entries and exits at that station, or within-station transfers?

- Route Choice: Are Yellow Line riders switching back to Blue since July?

- Train-Level Ridership

- Cleaned Train Movement Data: train runs

- Platform for Future Research: trains too full to board, dwell time analysis, linking delays to 
incidents, predicting crowding in real-time, effects of offloads, denied boardings, etc....



Bus Use Example: O-D Matrix
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Route 16A East, 8 - 9 a.m. on April 13, 2016



Bus Use Example: O-D Matrix
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Route 70 South, 8 - 9 a.m. on April 13, 2016



Other Uses for Metrobus
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- Directional transfer data: when people transfer between the S2 and the H2, which way are 
they traveling on each route?

- Boardings by stop and fare instrument: where are people using UPass? Which stops do 
people with disabilities use most? Where do people pay in cash?

- Transfers on passes: pass transfers are not included in our current transfer counts

- Follow people over time: how do the same passengers use a local and a MetroExtra route 
over time, and at which stops? Do they ride more or less after a corridor is restructured?

- Bus OD: more accurate and granular than existing estimation and survey methods, including 
data by trip or hour, not just time period

- Full system OD: what are the ultimate destinations of people boarding at a specific stop? 
When people transfer from bus to rail at Fort Totten, are they transferring to Red or Green?



Visualizing Trace Data
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Trace Dashboard: Bus Trips to Union Station
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Trace Dashboard: All Journeys to Union Station
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What’s Next?
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What’s Next?
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▪ Develop additional tools and visualizations to make the data more 
accessible

▪ Start using Trace data
• Bus service planning

o Example: If we moved the terminal of a route from one station to another, how would 
passengers’ trips be affected?

• Rail service planning and monitoring
o Example: monitor platform crowding during disruptions due to track work

▪ Eventually, expand to include data from regional partners


