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Libsumo

• A C++ library that provides TraCI API functionality 

• Alternative to TraCI for simulation control 

• Optimized for performance 

• Supported Languages: 

• C++: Native support 

• Python, Java, Matlab



Libsumo vs Traci

Traci Libsumo

Client-server architecture Direct function calls

Moderate Performance
More efficient coupling with SUMO (no 

communication overhead) ➡ Better 
performance

GUI No GUI 

Multiple simulation instances 
(parallelization via multiprocessing)

Single simulation instance  
(parallelization via multiprocessing)



Libsumo Demo

pip install libsumo
• Installation
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• Run 
python Libsumo/traffic_control.py



Libsumo Demo

pip install libsumo
• Installation 

 

• Run 

• Results 

python Libsumo/traffic_control.py



Route Generation Tools

Network Demand
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Route Trip Flow

A plan for the journey Actual journey of a vehicle,  
a route is taken during a trip

A stream of vehicles that 
follow a route

A route defines a 
sequence of edges

Info on a trip could include  
1. What route to take  
2. What is arrival time  
3. Intermediate stops

E.g., rate at which vehicles 
are injected into the sim in 

a route

Route Generation Tools



Route Generation Tools

• Route 

• Trip 

• Flow 
<trip id="0" depart="0.00" from="edge_start" to="edge_end"/>

<flow id="f0" begin="0" end="3600" from="edge_start" to="edge_end" vehsPerHour="300"/>

<route id="route0" edges="edge_start middle1 middle2 edge_end"/> 



Route Generation Tools

• DuaRouter 

• Dynamically assigns routes during the simulation, allowing for real-time 
adjustments 

• Uses Dijkstra's shortest path algorithm for route computation 

• Considers edge weights (like travel time or distance) 

• JTRouter 

• Precomputes routes based on static input data (flows and turning ratios) 
before the simulation 

• Based on junction turning ratios or traffic volumes (input) 

• Ideal for well-defined traffic demand such as replicating specific traffic studies
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Route Generation Tools Example

• DuaRouter call 

• Trips file specifies the demand (who and when) 

• Additional files with vehicle types



Traffic Assignment Zones (TAZ)

• High fidelity vs Low fidelity 
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Traffic Assignment Zones (TAZ)

• High fidelity vs Low fidelity 

• TAZ: Areas that represent origins and destinations for traffic 

• Key Components: 

• Source (where trips begin) 

• Sink (where trips end) 

• Weight (probability of trips between zones) 

• Allows macro-level traffic modeling



TAZ Demo



TAZ Demo



Pedestrian Simulation Demo

Pedestrian walkway

Results



Please start playing around with the code


