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Why?

 MATSIm captures large-scale passenger behaviour and
multimodal interactions.

» Railway operations involve fine-grained dynamic constraints:
« Signalling and Interlocking
* Platform and route constraints
 Train headways
 Delay propagation

» Operational effects can influence:
« Journey times
* Reliability
» Passenger mode choices
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BRaVE ..

.....

* Birmingham Railway Virtual
Environment E—
* Simulation of a railway network. % —
* 1including train movements, signal
interlocking, signaller and driver behaviour.
* Core simulator connects to other systems.
* Radio Network simulator, Power network simulator, Passenger simulator,
External control systems, Post processing analysis.
e Editors

* Track, rolling stock, signalling, timetable
* Editors / Importers.
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Why?

MATSim Capability BRaVE Capability

Agent travel demand Train movement dynamics
Route and mode choice Signalling and Interlocking
Departure time choice Dispatching and conflict resolution
Multimodal trip construction Infrastructure & capacity constraints
Passenger behaviour Delay propagation and reliability
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What??

1. MATSIm initiates rail leg

2. Passenger is transferred to BRaVE

3. BRaVE determines feasible train/service

4. Train operates under microscopic constraints
5. Passenger arrives at destination

6. Passenger returns to MATSIm

7. MATSIm evaluates the resulting journey




How?

BRaVE
MobSimEngine
AN |
MatSIM RailEngine Dispatcher Other
| [ Components
Time tick=———————>
Socket —Rail Leq Stat———>| Socket MatSimDispatcher
€—Rail Leg End——
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How?

* Time synchronisation

« MATSIim time ticks are intercepted, blocked and used as clock for
BRaVE.

* Rail-Leg interception
» On start of Rail Leg, legs are passed to BRaVE.

 BRaVE handles platform selection, boarding, alighting at destination and
returns Rail Leg to MATSim for completion.
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MATSIim/BRaVE Sequence

MatSim BRaVE
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CLD 2 West Midlands Passengers Rail and
Road

« Capacity

« Can infrastructure absorb rail demand?
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Stop Pause Step fonvard Ply Fast o Play fast Next eration

* Where do bottlenecks emerge?

* Investment

* How do changes affect passenger
behaviour

« What are the implications for mode shift and
emissions

 Reliability
» How does rail performance affect mode
choices?

* How does rall disruption propagate to
passengers?
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File View Transit MATSim viewer ] X %r File Edit View Tools Options Debug Help
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Traffic Timetable Train runs Train types Vehicles Infrastructure Stations Routes Balises Interlocking Junctions Maps Model

Train Train type Route Speed (kmh) Distance (km) Dispatch status Driver status Energy (kWh)

MatSim BRaVE
* Y e
: Sl Fassafgepcount Bus/Tram | Passenger count at platform
k Car
e 2025-06-
® Agenton Leg 7 U:xanh: Passenger count on train

« Agent Driving
Agent in Activity

Time = 08:03:13
Iteration = 1 Teleport (or BRaVE leg)

Status = RUNNING *
409538.36,278794.20: x0.007 (From source to desti natlon)
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Next steps

* Generalise the message interface

* Move from simulator-specific messages to a generic, extensible
message format.

* Move towards a federation architecture.
» Use Portico/HLA as the federation layer.

 Federate additional simulators

 MATSIim for passenger behaviour and mode choice.
« BRaVE for railway operations.

 SUMO, Airport model, Port model.

ERIOT @ University
SEWATT [jeis
&/ UNIVERSITY

FW UNIVERSITYOF g ynpvERSITYOF AR
%m% BIRMINGHAM &% CAMBRIDGE W Durham

University

ﬁ A Engineering and
Crversty ° puing Physical Scienceﬁ
/ UNIVERSITY OF LEEDS Researc h Counci 1



