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Bakgrund

« Den tagtrafik som faktiskt genomfors skiljer sig pa
manga satt fran den arliga tagplanen
— Nya taglagen pa grund av nya transportbehov
— Tag som kors utanfor sina planerade taglagen

« Planerare och tagklarerare hittar manuellt mojliga
satt att andra i tidtabellen och hantera oplanerade
situationer

— Skulle kunna ha nytta av datorprogram som tar fram
(forslag pa) nya och forandrade taglagen
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Syfte

* En demonstrator for modifiering av tidtabeller:
— Inlaggning av nya taglagen och forandring av befintliga
— Framst inriktad pa sena modifieringar
— Exempelstracka: Malmo—Hallsberg

e Tre delar:

— Vidareutveckling av forskningsplattformen M2 (RISE)

— Utveckling av tidtabellsmodifieraren Timo (Linkopings
universitet)

— Sammankoppling: utbyte av data mellan M2 och Timo
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M2

Forskningsplattform
Tidtabellsoptimerare
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Forskningsplattformen M2:
Anvdndargranssnitt

Eile File

h A h A
N New| Open Run Create PDF Export to railML N New Open Run Create PDF Export to railML
-l P B [ -l P B [

Create new timetable problem v @

Timetable period

|16

Geographical area
[Skymossen-—Miélby

First day of the problem
2015 Dec 13

Last day of the problem
2015 Dec 13

Problem type
(® Optimization problem
(U Modification problem

Cancel




Forskningsplattformen M2:

Datakalla

T —

railmI

1 <?xml version="1.0" encoding="UTF-8"?>
2 <ratlnl xnlns “htt s:/ /www. ratlnl. urg/schemas/zals" xnlns:de="http://purl.org/dc/elements/1.1/"
schemas /2018 ../schema/railML.xsd" versio

3 <metadata>
4 <organizationalUnits />

5 </metadata>

6 <infrastructure id="infra_this_problen"s

7 <operationControlPoints>

8 <ocp code="TNS" id="ocp_TNS" name="TRAN_AO_S" fr:lineType="multipleTrack">
9 <propEquipment>

10 <summary fr:trackCapacity="4" />

11 <trackRef ref="stationtrack_TNS_

12 <trackRef ref="stationtrack_TNS_:

13 <trackRef ref="stationtrack_TNS_2" /

14 <trackRef ref="stationtrack_TNS_11_M" />

15 </propEquipment>

16 <prop0peratlonal friconcurrentEntry="false" />

17 <fr:trainSeparation previous="TNS_O_TNS1" time="240" type="subsequent” />
18 rainseparation previous="TNS_O_TNS1" time="240" type="overtaking" />
19 :trainSeparation previous="TNSI_O_TNS" time="240" type="subsequent’ />
20 rainseparation previous="TNS1_O_TNS" time="240" type="overtaking" />
21 rainseparation previous="SHN_O_TNS" time="240" type="subsequent” />
22 :trainseparation previous="SMN_O_TNS" time="240" type="overtaking" />
23 rainseparation previous="TNS_O_SMN" time="240" type="subsequent” />
24 rainseparation previous="TNS_O_SMN" time="240" type="overtaking” />
25 <fr:trainseparation time="0" type="meeting" />

26

27 SMN" id="ocp_SMN" name="SOMMEN" fr:lineType="multipleTrack">

28 <propEquipment>

29 <summary fr:trackCapacity="4" />

30 <trackRef ref="stationtrack_SMN_1" />

31 <trackRef ref="stationtrack_SMN_2" />

32 <trackRef ref="stationtrack_SMN_3" />

33 <trackRef ref="stationtrack_SMN_BVST" />

34 </propEquipment>

35 <propoperational friconcurrentEntry="false" />

36 <fr:trainseparation previous="SMN_O_TNS" time="240" type="subsequent” />
37 <fr:trainseparation i overtaking” />
38 <fr:trainseparation subsequent” />
39 <fr:trainseparation "overtaking” />
40 <fr:trainseparation ubsequent” />
a1 <fr:trainSeparation vertaking” />
42 <fr:trainSeparation subsequent” />
43 <fr:trainSeparation previou vertaking” />
44 <fr:trainSeparation time="0" type="meeting"

45 </ocp>

46 <ocp code="TNS1" id="ocp_TNS1" name="F_OE_RBIG_AO_NGSP_AO_RET" fr:lineType="multipleTrack">
a7 <propEquipment>

a8 <sunmary fritrackCapacity="1" />
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Forskningsplattformen M2:
Indata med onskade egenskaper

GMP
VIM
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Timo
Ti
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Timos funktion

 Modifierar tidtabell

* Returnerar modifierad tidtabell till M2 for
visualisering, tillsammans med KPI:er

e Anrop fran M2 med indata
— Konfliktfri tidtabell i RailML-format
— Tag som ska laggas till eller andras
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Fyra olika scenarier ar implementerade

* a) Ny onskad avgangstid for ett tag
* b) Ny 6nskad ankomsttid for ett tag
* ¢) Andrad gangtid for ett tag

* d) Infora ett nytt tag i tidtabellen

For samtliga scenarier kan Timo:

* lasa den indata som behovs for respektive scenario
(kommer fran M2)

* returnera utdata till M2 (som darefter visualiseras i M2)
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Kommunikation M2-Timo

Timo utvecklas som ett separat program, men kors med fordel direkt
fran M2. Om Timo installeras pa samma dator som kor M2 kan Timo

startas fran anvandargranssnittet i M2, och resultaten fran Timo ritas
upp i M2.

"Tidtabell” + scenariospecifika parametrar

Konvertering

till, och fran,
RailML

Forandringar, och tillagg till, “Tidtabellen”
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Main
Creates:

Remove trains New train path

Creates: Creates:
For each train in the Evaluated for each

*» Timetable without list of removed trains * New train path ’& J iteration:

removed trains * Timetable with the . .
« List of removed e Ty el Best train path is kept

trains ”Random order”

* Trains

* Lines
* Stations

* Timetable

When all trains are
inserted: a new complete
timetable exists.

Timetable
evaluator
) ' Creates:
KJ * Obejctive function

value
* Asetof KPIs

Evaluated for each iteration:
Best timetable and
corresponding KPIs are kept
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Urtagning och insattning: Tidsfonster

¥ Stracka ™,
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Insattning av tag
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® Change departure time
~O Change arrival time
" (U Change runtime template
(U Add train

[ Cancel ] [Qlfn]
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Train to modify
[524(286) 20161012 =)

Day of departure from the first station

12016 Oct 12 7 [B

Time of departure from the first station

" o6 &« [ 30 [+ oo [&)
Objective function

@® Maximin bottleneck robustness
(U Total deviation from planned departure time
() Total change in runtime

Time window for arrival (minutes)

Operators of other trains that may be modified
] cFL
Jen
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() MTRN

(] RRAB

() RUSH
s

(] skane
(] Tkae
O™

() TAGaAB

(] VASTTRAF
(] o-TAc

(] OTRAF

Time window for selection of other trains that may be modified and for departure (minutes)

20

Time window for modification of other trains (minutes)

30 |5

(Lcancel )i [ged
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T Remove trains New train path

Creates: Creates: Creates:

For each train in the x| Evaluated for each
* Trains *» Timetable without list of removed trains * New train path ’& J iteration:
* Lines removed trains * Timetable with the . .
+ Stations o [T oy e Best train path is kept

- trains
* Timetable

When all trains are
inserted: a new complete
timetable exists.

Timetable

evaluator
Creates:

* Obejctive function
value
* Aset of KPIs

corresponding KPIs are ke

Forbattringspotential! Timo fungerar ... Men kan goras “smartare”!
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Sammanfattning och utblick

- Har skett/sker nu: Modul for modifieringar av
tidtabeller i sena skeden
— Fortsatt utveckling av Timo behovs/onskas...

« Kommer att ske: SOS (LiU)

— Anvanda Timo for storre omplaneringar av exempelvis
kritiska banarbeten.

] kommande arbeten... (RISE-LiU)

— ...vill vi aven studera i vilka situationer i den operativa
planeringen som ett verktyg som M2-Timo kan vara till
nytta, samt utveckla M2-Timo i den riktningen.
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