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1. Introduction: GTFS-Feed

 General Transit Feed Specification

 Zip-file containing csv text files

 7 required files, 6 optional files

 Entries contain references to other files
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Example: stop_times.txt
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GTFS Structure
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Problem of overlapping feeds

 Different agencies have different GTFS-feeds

 May cover the same area

 Overlapping possible

 Problems when merging overlapping feeds 
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Example: Two overlapping Feeds
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Example: Two overlapping Feeds
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Example: Two overlapping Feeds
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Example: Two overlapping Feeds
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Example: Two overlapping Feeds
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2. Different Kinds of Trips:
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2.A Equivalent Trips
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2.A Equivalent Trips
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2.B Included Trips
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2.B Included Trips
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2.C Partially Included Trips
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2.C Partially Included Trips
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2.D No overlap
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2.D No overlap
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3.1 Data Structures

 Specific objects for each file

 Trip objects contain dictionaries with other 

objects

 Comparisons of trips between calendars and 

stop_data tuples
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3.1 Data Structures
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Stop Data Tuples

 Containing datetime object and stop object

 Used to compare the course of two trips
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3.2 Comparisons between trips

 Seperate comparisons between stop data 

and calendars
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3.3 Optimization
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3.3 Optimization: 2D-Grid structure

 https://freegeographytools.com/2009/google-earth-coordinate-system-grids
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3.3 Optimization: 2D-Grid structure
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3.3 Optimization 2D-Grid structure
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3.3 Optimization: 2D-Grid structure
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Flowchart
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4. Evaluation

 Evaluation using a ground truth

 No „real“ ground truth possible

 Creation of a „fake“ ground truth

 Splitting and merging of an existing feed

 Possibility to add „random“ noise to trips
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4. Evaluating 
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4. Results
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Table 1: Evaluation of sample-feed.zip with grid 

optimization



4. Results

 Running time for sample-feed.zip:

- With grid optimization: 38.86914 ms

- Without grid optimization: 47.87111 ms
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4. Results
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Table 2: Evaluation of chilliwack_premerged.zip 

with grid optimization



4. Results

 Running time for sample-feed.zip:

- With grid optimization: 16633.26 ms

- Without grid optimization: 77048.06 ms
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Thank you
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Questions?



Backup Slides

 Different Comparison Modes:

- Mode 0: only equivalent trips

- Mode 1: only equivalent + included trips

- Mode 2: only equivalent + partially included trips

- Mode 3: every kind of trip
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Backup Slides

 Different Noise Levels:

- Level 0: No noise at all

- Level 1: Small amount of noise

- Level 2: Large amount of noise
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Backup Slides

 Noise creation:

- Change names of stop objects

- Change coordinates of stop objects

- Change arrival_time and departure_time of stop

time objects

- Change of trip_id
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Backup Slides

 Noise Level 1: 

- 30% chance of noise

- stop_name will be mixed up

- arrival_time and departure_time will be changed

(max 2 min. difference)
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Backup Slides

 Example Noise Level 1:
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Backup Slides

 Noise Level 2:

- 80% chance of noise

- Difference in arrival_time and departure_time of

up to 10 min

- Changes to trip_id

- Changes to stop coordinates
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Backup Slides

 Example Noise Level 2:
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Backup Slides
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Backup Slides
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Backup Slide

Compare Stop Data:

 Calculate distance between stops using

haversine formula

 Calculate difference of arrival time

 StopData tuples are equal if:

- Distance between stops < 5m

- Difference in arrival time < 3min
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Backup Slides

 Comparisons between Stop Data Tuples
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Backup Slides
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Backup Slides

Comparison Example:

 StopData1: BaselHBF

- arrival_time1 = 8:45:00

- stop_lat1 = 47.559601

- stop_lon1 = 7.588576

 StopData2: Basel

- arrival_time2 = 8:46:25

- stop_lat2 = 47.559611

- stop_lon2 = 7.588576
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Backup Slides

Comparison Example:

 abs(daytime(8,45,0) – daytime(8,46,25))

= 1,25 min < 3 min

 haversine(

(stop_lat1,stop_lon1),(stop_lat2,stop_lon2)

= 1.112 m < 5 m
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Backup Slides
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Backup Slides
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Table 3: Merging of ch_fv.zip and 

db_fv_premerged.zip



Backup Slides
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Backup Slides
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Table 4: Merging of commox_valley_feed.zip and 

fraser_valley_feed.zip


