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Data Model and Architecture for using Bus Probe Data toward
Revising Bus Time Tables
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Abstract: Toward revising bus time tables, we have collected bus probe data since 2019 and analyzed them
to estimate bus travel time or delay time. In this paper, we discuss data model and architecture for using

bus probe data so as to revise bus time tables.
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I— K% Algorithm 1 12"

1 Input:

2 var Probes : [{Time: time,
NearestBusStopName :str},
NearestBusStopDistance : float]

3 var Diagram : Map(ServiceId : int,{
BusStopNames : [str] , StopTimes[
timel})

4 var MaxGapTime : int

5 var MaxDist : float

6 Output:

7 CandidateScores : [{ServiceId : int,
Score : float,StartTime: time,
EndTime: time}]

8 Definition:

9 var candidates : Map(Serviceld :int,{
BusStopName : str,Time :timel})

10 for probe : {time,str,float} in Probes:

11 if probe.NearestBusStopDistance >

MaxDist
12 continue
13 for service : {int, [str], [timel} in
Diagram:
14 for stoptime : time in service.
StopTImes

15 if abs(probe.Time - stoptime)

< MaxGapTime

16 candidates [serviceld] .

append (probe.
NearestBusStopName,
probe.Time)

17 var candidateScores : [{ServiceId : int,
Score : float,StartTime: time,
EndTime: timel}]

18 for serviceld : int ,busStopSequence :
[{BusStopName : str, Time : timel}]
in candidates

19 var score : float = LCS(Diagram[

serviceld] ,BusStopNames) .length /
Diagram[servicelId] .BusStopNames.
length

20 candidateScores.append (serviceld,

21 score,

22 busStopSequence.first.Time,

23 busStopSequence.last.Time)

24 return candidateScores
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1 with candidateroutes as (SELECT di.
runnumber,dl.stopnumber as start,d2.
stopnumber as end FROM diagram as di

2 INNER JOIN diagram as d2
ON d1.runnumber = d2.runnumber

4 where dil.stopname = $1 and d2.stopname = $2

and dl.stopnumber < d2.stopnumber)

5 , routelist as (select sl.date,sl.busname,sl
.runnumber,sl.runtime as starttime, s2.
runtime as endtime from stoptime as sl ,
stoptime as s2, candidateroutes where

sl.date = s2.date and

sl.busname = s2.busname and

sl.runnumber = s2.runnumber and

© 0 I O

sl.runnumber = candidateroutes.runnumber and

10 sl.stopnumber = candidateroutes.start and
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11 s2.stopnumber = candidateroutes.end)

12 select * from routelist,probe where

13 probe.busname = routelist.busname and

14 probe.date = routelist.date and

15 probe.runtime between routelist.starttime and

routelist.endtime;

Algorithm 2
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