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From monolithic XML configuration to object-oriented Python scripting

• Prior to JuPedSim v1.0: XML configuration

files

• Individual scripts to generate configura-

tion files were written

• Result of 3-day architecture workshop:

Have a Python API to give flexibility and

creativity back to researchers

The OldWay

<JuPedSim project=”JPS-Project” version=”0.7”>
<header>
<seed>{{seed}}</seed>
<max_sim_time>100</max_sim_time>
<geometry>../geometry.xml</geometry>
<show_statistics>true</show_statistics>
<trajectories format=”xml-plain” fps=”8”>
<file location=”{{location}}” />

</trajectories>
</header>
...

simulation.py

import jupedsim as jps
from shapely import Polygon
area = Polygon([(0, 0), (12, 0), (12, 12), (10, 12),

(10, 2), (0, 2)])
trajectory_file = ”corner.sqlite”
simulation = jps.Simulation(

model=jps.CollisionFreeSpeedModelV1(),
geometry=area,
trajectory_writer=jps.SqliteTrajectoryWriter(

output_file=pathlib.Path(trajectory_file)),
dt=0.01)

while simulation.agent_count() > 0:
simulation.iterate()

Philosophy and Architecture

Composable and Modifiable Building Blocks

• Geometry, agents,

journeys, model and

the simulation are

independent Python

objects.

• Functionality such

as adding agents,

editing a journey,

or propagating the

simulation is callable

from Python.

• Agent parameters

and other variables

can be inspected

and changed at each

iteration step.

• The ability to manip-

ulate core objects at

any point provides

flexibility.

Three Layer Architecture

• No compromise be-

tween performance

and ease of use.

• Performance-

relevant code is

written in C++ (by

software developers).

• Researchers use the

Python API, C++ com-

plexity stays hidden.

Use Cases for the JuPedSim Python API

Reinforcement learning-based simulations

Data-driven efforts to model pedestrian behavior have emerged in recent

years. Fabian Plum from IAS7 is using reinforcement learning techniques to

train models while using JuPedSim as part of his pipeline. Similar efforts

from other groups [1]

Interactive Documentation - From Jupyter Notebook to animation

Documentation is now a primary concern and writing it is part of the release

plan. We back this up by strong automation: documentation containing

code is generated from Jupyter notebooks in GitHub actions for every pull

request. All notebooks are available for download with full code from the

documentation to allow users to start immediate experimentation.

Confluence of capability and opportunity - JuPedSimWeb App

Completion of JuPed-

Sims Python API

focused rework coin-

cided with the ongoing

AI revolution and

opened up unforeseen

opportunities for us. With minimal prior knowledge on web development,

but a well documented Python API, wemanaged to quickly build a web app

using coding agents.

Outlook: Adding Rust to the mix

For the JuPedSim

2.0 release, we

want to add floor

fields again as the

default routing al-

gorithm. Similar to

JuPedSim, we want

to provide a library

that serves as basis

for cooperation and

research projects.

Hence, we want to put effort into packaging the floor fields as a separate

specialised library. To maximize compatibility and rapid adoption by other

simulation codes, we decided to use Rust as a programming language.
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