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Integration of High Fidelity Sensor Models
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Integration of High Fidelity Sensor Models
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Use Cases of High Fidelity Sensor Models

P.1.C.: Aumovio
Outline: Use case list

* Antenna Design (Aumovio)

* Investigation of Modulation Schemes (Aumovio)

* Raw-Signal-Processing (Aumovio)

» Analysis of influences of the sensor’s mounting position and environment (Aumovio)
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Use Cases of High Fidelity Sensor Models o
Radar models (Aumovio)
>-:>-
Use case: Antenna design lﬂatgm??%

« Antenna, radome and bumper are influencing the radar performance
« Shift prototyping towards virtual prototypes to reduce amount of iterations
 Artificial raw signals can be used to preselect promising prototypes
» Applicable at prototyping of
« Sensor
» design investigation of radome (influence on field of view)

» antenna (position and amount of RX and TX antenna patches - target resolution, capability to

measure angle of arrival of echo),

» frequency response of analogue stage especially amplifiers

and filters
» vehicle (installation space)

» Does the installation space itself influence the sensor’s
performance (echoes caused by metal structures in the
immediate vicinity of the sensor)

* bumper (material, design, coating)
* Loss due to thickness and structure of the bumper material
* Loss due to coatings (thickness of layers, composition of paint)
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Use Cases of High Fidelity Sensor Models /\/\/\/

Modulation

Use case: modulation and raw signal processing

To improve the performance of future sensors the modulation could be modified

» To improve resolution of range, relative velocity

» To investigate the sensor’s robustness against interfering sensors with the same or similar

modulation schemes

The raw-signal-processing needs to be adapted to the changed modulation to investigate above
use cases
High fidelity model delivers artificial raw data and allows evaluation of the new modulation
concept without any prototype being available.
The concept is evaluated prior to the re-design of an existing sensor. The evaluation is thus an
input to the HW design.
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Use Cases of High Fidelity Sensor Models Sampled RX Raw Signal JLstor
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Use case: raw signal processing

« Simulation enables earlier development of raw signal processing without having prototypes and
mules available (s. also use cases of previous slides)
« Simulation enables investigation of sensor performance

* in hazardous scenarios such as crashes

* In rarely occurring scenarios (certain combinations of circumstance which by design could
be edge cases, but have never been captured in real road testing)

* |n a wider parameter range of the scenario catalogue (more permutations of the input
parameters of the scene can be investigated, e.g. varying longitudinal and lateral distances
of multiple targets with a wide variation of relative velocities to investigate the separation
capabilities of the sensor)
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Integration of High Fidelity Sensor Models
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Use Cases of High Fidelity Sensor Models

P.I1.C.: Mathworks & Aumovio

Outline: Use case list

» Develop and evaluate object detection and recognition algorithm (Mathworks)
» Investigation of detection capabilities of the lidar (design verification of scan pattern and

analogue stage (Aumovio)

» Raw-Signal-Processing (Aumovio)
» Analysis of influences of the sensor’s mounting position and environment (Aumovio)
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Use Cases of High Fidelity Sensor Models

Use case: Develop and evaluate object detection and recognition algorithm (Mathworks)

* Develop and evaluate object detection and recognition algorithm (Mathworks)

» Investigation of detection capabilities of the lidar (design verification of scan pattern and

analogue stage (Aumovio)
» Raw-Signal-Processing (Aumovio)

» Analysis of influences of the sensor’s mounting position and environment (Aumovio)
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Use Cases of High Fidelity Sensor Models
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Use case: Investigation of detection capabilities of the lidar oan
(design verification of scan pattern and analogue stage

» Virtual system design and verification
» Investigation of system design and robustness against tolerances of lenses, covers, laser

diodes, photo diodes, amplifier characteristics (the scan pattern, the analogue stage and the
optical interface of the Lidar to the outer layer if the vehicle are investigated)

* Vehicle design and installation space verification
* Analysis of influences of the sensor’'s mounting position and environment
» any part of the vehicle impeding the sensor performance can be found by simulation, e.g.
« Shaded areas in the field of view
» Sensor covers with low transmission
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Use Cases of High Fidelity Sensor Models
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Use case: raw signal processing

« Simulation enables earlier development of raw signal processing without having prototypes and
mules available (s. also use cases of previous slides)
« Simulation enables investigation of sensor performance

* in hazardous scenarios such as crashes

* In rarely occurring scenarios (certain combinations of circumstance which by design could
be edge cases, but have never been captured in real road testing)

* |n a wider parameter range of the scenario catalogue (more permutations of the input
parameters of the scene can be investigated, e.g. varying longitudinal and lateral distances
of multiple targets with a wide variation of relative velocities to investigate the separation
capabilities of the sensor)
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Use Cases of High Fidelity Sensor Models

Why do we need the standard?

Supplying sensor models to OEMs require the compatibility of the model to the OEM’s simulation
framework

Sensor Models shall be usable in several simulation frameworks since suppliers deliver to several
OEMs

The standard shall be supported by providers of simulation frameworks

Not only the data structure shall be standardized, moreover the simulation framework needs to
provide information the model can be calibrated on. This is especially required for raytracing based
models using the raytracing as wave propagation model.

We need a standardized interface in terms of

Data structure
Data calibration
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Thank you for your attention
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