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Perception of the Environment
Today: Local Perception Sensors
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Perception of the Environment

* Local Perception
Sensors to detects
nearby vehicles

e CAM to transmit , here
| am“-information

e CPM to inform other
vehicles about self-
detected objects
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The Cooperative Awarenes Message (CPM) IMAGInE
with IMAGInNE: ,Seeing with the eyes of the others”

S

* blue car approaching the
crossing

* hidden (or unequipped) grey
car from right

* red car detects grey car with
OWnN Sensors

* red car distributes information
via V2X

* blue car receives this
information and is now aware
of the hidden grey car.
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The Cooperative Environment Model .>») IMAGInE
Mode of Operation

Button zum
Draufklicken, damit
der Mini-Film zum
Umfeldmodell
abgespielt wird
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The Cooporative Environment Model IMAGInE
Internal Architecture and Workflow
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The Cooporative Environment Model
Internal Architecture and Workflow
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The Cooporative Environment Model IMAGInE
Internal Architecture and Workflow

Environment Model

COM Module

Cooperative
Maneuver Planner
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Local Fused Object List
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Data Extraction
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receives Object List from
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The Cooporative Environment Model
Internal Architecture and Workflow

IMAGin€E
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The Cooporative Environment Model IMAGInE
Internal Architecture and Workflow
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The Cooporative Environment Model
Internal Architecture and Workflow

fuses Objects from Local and V2X
Obiject List

9 GlObal Object List \ | Cache Onboard |
ensor Measure
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The Cooporative Environment Model IMAGInE
Internal Architecture and Workflow

Environment Model COM Module Cooperative
Maneuver Planner

T T
Local Fused Object List V2X Dat
ocal Fus ject Lis ala TLoc:aI Fused Object List Globel Fused Object List T

I I
Data Extraction

Cooperative Environment Model
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Datapase Management

fuses Objects from Local and V2X IC““iq‘;i?u’:Li“ag*’l
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Prediction

incoming signals with
different actualization rates

- need for prediction to time

frame of outgoing signals
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The Cooporative Environment Model
Internal Architecture and Workflow

fuses Objects from Local and V2X
Obiject List
- Global Object List

Gating

frist step for associating
new measures to existing
tracks
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The Cooporative Environment Model
Internal Architecture and Workflow

fuses Objects from Local and V2X
Obiject List
- Global Object List

Association

further step for association
using dedicated algorithm
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The Cooporative Environment Model IMAGInE
Internal Architecture and Workflow
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The Cooporative Environment Model IMAGInE
Internal Architecture and Workflow
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The Cooporative Environment Model IMAGInE
Internal Architecture and Workflow
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The Cooporative Environment Model IMAGInE
Internal Architecture and Workflow

Environment Model COM Module Cooperative
Maneuver Planner

P rovi d eO b_] ect Lists fo r: Local Fused Object List vax Data lLocaI Fused Cbject Liit Globel Fused Object List 1
° CPM Messages Cooperative Environment Model Data Extraction

* Cooperative Maneuver Planner

Datapase Management

Local Fused ObleCt L|St Cache V2X Message

Measures

sending out only objects detected vevEvEIuEY
by Ego itself to avoid filter cascades -

i
Cache Onboard Circular Bufiers Housekeeping
Sensor Measures

Global Fused Object List

using all objects of the CEM* for
internal applications, e. g. CMP**

=]

gta Fugion

bt

Prediction

*CEM: Cooperative Environment Model
**CPM: Cooperative Maneuver Planner
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The Cooporative Environment Model

Simulative Validation
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green: Observing Vehicle (EGO)
blue: Sensorics of EGO

yellow: CAM-Objekt (V2X)

orange: CPM-Objekt (V2X)

cyan: Global Fusion (Sensors + V2X)
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The Cooporative Environment Model IMAGInE
Simulative Validation

Legend

]
L
(I
[
(I

green: Observing Vehicle (EGO)

Ill

* Simulation: ,ideal” Environment
- ,ideal” Environment Model

blue: Sensorics of EGO

yellow: CAM-Objekt (V2X)

orange: CPM-Objekt (V2X)

cyan: Global Fusion (Sensors + V2X)
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The Cooporative Environment Model

Simulative Validation

* Simulation: ,ideal” Environment
- ,ideal” Environment Model

e correct lag in V2X Positioning
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IMAGin€E
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green: Observing Vehicle (EGO)
blue: Sensorics of EGO

yellow: CAM-Objekt (V2X)

orange: CPM-Objekt (V2X)

cyan: Global Fusion (Sensors + V2X)
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The Cooporative Environment Model

Simulative Validation

* Simulation: ,ideal” Environment
- ,ideal” Environment Model

 correct lag in V2X Positioning

e Position Offset in Local Sensors
- correct Position Offset in Env. Model
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The Cooporative Environment Model IMAGInE
Simulative Validation

Legend

]
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green: Observing Vehicle (EGO)

Ill

* Simulation: ,ideal” Environment
- ,ideal” Environment Model

blue: Sensorics of EGO

yellow: CAM-Objekt (V2X)

orange: CPM-Objekt (V2X)

cyan: Global Fusion (Sensors + V2X)

 correct lag in V2X Positioning

* Position Offset in Local Sensors
—> correct Position Offset in Env. Model
large Position Offset
- incorrect Generation of extra Object
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