
OpenPASS Architecture Commitee Meeting
Modular driver-architecture & demands on the framework



Dipl.-Ing. Konstantin Blenz,

Dipl.-Ing. Christian Siebke

Dresden, 04.07.2019

Folie 2

Usecase and dependencies on the framework2

Modular driver-architecture1

Agenda



Dipl.-Ing. Konstantin Blenz,

Dipl.-Ing. Christian Siebke

Dresden, 04.07.2019

Folie 3

Usecase and dependencies on the framework2

Modular driver-architecture1

Agenda



Dipl.-Ing. Konstantin Blenz,

Dipl.-Ing. Christian Siebke

Dresden, 04.07.2019

Folie 4

information 

acquisition

mental

model

situation

assessment

action

deduction

action

execution

Bottom-up signal flow

Top-down feedback 

loops

Update

Input

Update

Outputre
a

c
ti

o
n

 
ti

m
e

re
a

c
ti

o
n

 
ti

m
e

re
a

c
ti

o
n

 
ti

m
e

Sensor

Algorithm

Dynamics

U
p

d
a

te

In
p

u
t

U
p

d
a

te

In
p

u
t

U
p

d
a

te

In
p

u
t

Modular driver-architecture
Overview
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Container structure

containing object information

e.g. size, dynamics
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Modular driver-architecture
Signal classes
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New signal class for variable 

container structures

necessary
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Modular driver-architecture
Signal classes

…
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Modular driver-architecture
Implementation in openPASS

AlgorithmInformationAcquisition

Algorithm_ModularDriverArchitecture_implementation

class InformationAcquisition

… .h

InformationAcquisition informationacquisition;

InformationAcquisition_Input_BU *IA_Input_BU; 

InformationAcquisition_Input_TD *IA_Input_TD; 

InformationAcquisition_Output IA_Output;

Set_Input(*Input…)

Do_Function()

InformationAcquisition_Output *Get_Output()

… .cpp

Information_Acquisition(&IA_Input_TD, &IA_Input_BU, 

IA_Output)

Informationacquisition.Set_Input(Input_TD, Input_BU)

Informationacquisition.Do_Function()

Output = Informationacquisition.Get_Output(…)

InformationAcquisition_Output *IA_Output

Update_Input(…)

Update_Output(…)

Trigger(…)

IA_Input_BU.VisualObjectsContainer = signal -> value

ContainerStructures

struct InformationAcquisition_Input_BU

{…};

…

Information_Acquisition(*Input_TD, *Input_BU, 

*&Output)
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Scenario-based traffic model

Motorway

model

VRU-interaction/

intersections
complex net-

model

Baseline-simulation of current traffic and accident events

e.g. HAD valuation

Evaluationline-simulation
e.g. Evaluation of the influence of highly

automated vehicles on traffic safety

Usecase and dependencies on the framework
Our Goals
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Bildquellen: http://getdrawings.com/vector-tag/factory; https://www.flaticon.com/free-icon/delivery-truck_259569; https://thenounproject.com  

𝐱𝟏 + ∆𝐱

1. Agent factory 

2. Kinematic calculation/

Coordinate axes

3. Program flow 

4. Infrastructure

Usecase and dependencies on the framework
What does the framework have to provide?
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Infrastructure
User playground

OpenDRIVE

Bildquellen: https://www.diejuniorkiste.de 
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Infrastructure
Current state 

Bildquellen: https://wallsheaven.de

Road 1 Road 2

Current state What we want to do

• Framework can only process a single road

• It is not possible to connect different roads as at 

intersections

• Parsing and instantiation of a complete road network

• Detecting where we are and where we can navigate to

 Extension of the World- and AgentInterface
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Infrastructure
underlying problems

Bildquellen: https://www.diejuniorkiste.de 

?

Vehicle can only locate on the first road in roads-

container.

Solution:  Selection of the current road via 

AgentAdapter

Expand parsing of OpenDRIVE 

(Intersections)

Expand instantiation and access 

on instantiated objects

Expand infrastructure:

• Create a new class Intersection

• Expand existing Lane/Road classes 
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Suggestions for Improvement
Spawn point 

Current state:

Spawn point is given by global coordinates (x,y).

If Spawn point is not located on a road 

spawned cars will be deleted

Y

X

(x,y)

Suggestions :

define spawn point by chosen

roadID/laneID and road coordinate s, t

It is much more fail-safe 

when more than 

one spawn is used

in road networks. 

(roadlID=1, s =5m, t=0m)

5m
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Suggestions for Improvement
Kinematic calculation AgentAdapter

GetVelocityLongitudinal is missing !

Example methods with unclear or incomplete behavior
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Suggestions for Improvement
Kinematic calculation AgentAdapter

• Naming of VelocityX and VelocityY is confusing: 

Sounds like it refers to global coordinates, but refers to Agent-coordinates

• Doubt whether the calculation of VelocityX is correct for each quadrants of the coordinate system.

𝑥𝑔𝑙𝑜𝑏𝑎𝑙

𝑦𝑔𝑙𝑜𝑏𝑎𝑙

„current test road“

III

III IV

Wish from the user's point of view:

1. Implement the TODOs

2. Verification of all kinematic calculation for 

all quadrants

3. Reconsider naming
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VERY nice to have…
Visualization of the output 

OpenDRIVE

Bildquellen: https://www.v-kon.media/produkte_verkehrssimulation.php 

E.g. Covise
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Thank you for your attention!


