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Overview of the Prediction and Planning Method

Integration in fub_roscar System

Use Cases and Interfaces
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Multi-Modal Probabilistic Trajectory Predictions

Discrete Decisions
-> Homotopy Classes

Continous Decisions
-> Variations inside
Homotopy Classes

Spatial Temporal

Lane ChangeTurn    

Pass Yield
Prefered Safety

Margins

Prefered Acceleration & 
Decelaration

Prefered
Velocity

Scenario Prediction

Structure of Scenario Prediction
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Homotopy Classes for Trajectory Prediction

Lane Bound Maneuvers (Lawful) Trash
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Multi-Modal Prediction with Gaussian Uncertainity
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Constraints and Parameters for Trajectory Rollout

Map Based Motion 
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Interaction Based
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Drive Style (IDM 
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Obstacle 2
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Interaction Awareness between Maneuvers

𝐼 =
(𝑀2– 1) ∙ 𝑁 ∙ (𝑁 − 1)

2
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Accumulated Collision Probability Collision Probability Density

pcritical

tcriticalTtoR

Collission Probability between 2 Maneuvers over Time
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Interaction Based Motion Prediction

Detect Risk in previous
Trajectory Rollout

Critical

Situation Assessment 
(Merge, Crossing, ..)

Priority

Collect Interaction 
Parameters for Rollout

Avoid Risk during
Trajectory Rollout 

Relevant

Resubmit for next
Rollout
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obstaclesWithAccel

fub_riot_prediction

fub_riot_converter

obstacles

scenarioPrediction

fub_riot_tracker

planned_path

predicted_obstacles

ROS Nodes and Topics for Scenario Prediction
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ScenarioPrediction
- frameCnt

ObstaclePrediction
- obstacle

1..n

ManeuverPrediction
- maneuverId
- maneuverClass
- maneuverProbability
- …

TrajectoryStep
- mapTrajPoint
- roadTrajPoint
- covariance
- collisionProbability
- egoPlanCollProb

1..n

1..n

Structure of Scenario Prediction Message
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Example Output from Risk Calculation
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Scenario Prediction: Hypothesis about the Plans of the Others

-> Trajectory Planning Based on Same Method as Prediction

Differences Prediction Planning

Spatial Decisions Multi-Modal Mainly given by Route

Temporal Decisions Uncertainty about
Pass/Yield

Pass/Yield is Decision of
the Planner

Continous Decisions High Variance of
Predicted Trajectory

Low Variance of Planned
Trajector

Decision Persistence Correction on Every 
Iteration Possible

Correction Dangerous
after Start of Realisation 

Smoothness Incidential Important

Traffic Rule Compliance Mostly Mandatory

From Prediction to Planning
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Obstacle 2
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Ego

Prediction Based Planning

𝐼 =
(𝑀2– 1) ∙ 𝑁 ∙ (𝑁 −1)

2
+ M ∙ (N – 1)
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obstaclesWithAccel

fub_riot_prediction

scenarioPrediction

fub_riot_tracker

planned_path

ROS Nodes and Topics for Planning

lane_route

GlobalPlanner

fub_controller_mig
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obstaclesWithAccel

fub_riot_prediction

scenarioPrediction

fub_riot_simulator

planned_path

ROS Nodes and Topics for Simulation

lane_routes

fub_controller_mig

fub_simulator_cpp_
simulatorIO

odom

accel
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Highway Oval Track Scenario

All Vehicles Share the Same Route
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Intersection Scenario

11 Different Routes Assigned Randomly to Vehciles
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Thank You for Your Attention


