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> Enhanced ADAS functions rely on sensor fusion

» Sensor fusion algorithms have a high demand of matrix and vector operations

» Keeping the time budget within a hard real-time system is challenging with big matrix operations
» Algorithm developer like to work HW independent
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The next AURIX™ generation provides breakthrough performance (iﬁﬁneon
with SIMD vector DSP for vector operations

PPU is a complete compute cluster
flexible configurable for many use cases

Scalar core includes double precision floating
point unit

Core
Scalar Core

SIMD Core VLIW architecture for parallel processing with

a mixture of concurrent scalar and SIMD
emory instruction issues

Core local memory enables fast vector . :
data processing y System Components Can be programmed using model based design
DMA, Cluster approaches and code generation

Memory

The new SIMD vector DSP co-processor Parallel Processing Unit (PPU) in the new generation AURIX™
offers a breakthrough performance for

» Vector / Matrix operation acceleration & data processing

> Deep Learning Algorithm

» High speed control implementations
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Develop Automated Driving Applications (iﬁﬁneon
with MATLAB® and Simulink®

Automated Driving Systems

Environment Vehicles Algorithms

Sensors Detection Localization Tracking & Fusion
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Develop Automated Driving Applications
with MATLAB® and Simulink®

(infineon

Automated Driving Systems

Environment

Vehicles

Sensors

-

Development Platform
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Synthesize scenarios to test algorithms and systems &—/

Scenes Cuboid Unreal Engine® from Epic Games®

———t

Testing Controls, sensor fusion, planning Controls, sensor fusion, planning, perception
Sensing Probabilistic vision (detection list) Monocular camera (image, labels, depth)
Probabilistic lane (detection list) Fisheye camera (image)
Probabilistic RADAR (detection list) Probabilistic RADAR (detection list)
LIDAR (point cloud) LIDAR (point cloud)
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Graphically author scenarios with Driving Scenario Designer

Design scenes
>  Roads, Lane markings
» Pre-built scenes (Euro NCAP)

Import roads
> OpenDRIVE, HERE HD Live Map

Add actors
» Size, Radar cross-section (RCS)
» Trajectories

Model sensors

» Vision object detections
» Vision lane detections

» Radar detections

» Lidar point cloud

Export scenarios
» MATLAB code
»  Simulink model
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Generate stimulus and model sensors (IMU, GPS)

Scenario definition
(road, actors, waypoints)

Sensor modeling
(IMU, GPS)

Trajectory calculation
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Develop Automated Driving Applications (iﬁneon
with MATLAB® and Simulink®

Automated Driving Systems

| Algorithms

Tracking & Fusion
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Design and verify the fusion algorithm
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Design and verify the fusion algorithm

Visualization
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Optimal utilization of PPU requires data type selection following
step-wise approach for best implementation

(infineon

Algorithm
design

Verification
loops

Motivation

.. using double
precision numbers

Simulation Simulation
fails

.. all single precision

Conversation to reduce
memory footprint and enable
utilization of SIMD unit
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Deeper look into the model L/
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Optimal utilization of PPU requires data type selection following (in’fifneon
step-wise approach for best implementation

Algorithm
design

Verification
loops

Motivation

.. using double .. execute position update

. .. all single precision and correction in double
precision numbers o
precision
Simulation Simulation Simulation
fails & target
execution
Conversation to reduce Reduced number of double
memory footprint and enable precision calculation in the
utilization of SIMD unit scalar part of the algorithm
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Develop Automated Driving Applications (in’ﬁneon
with MATLAB® and Simulink® |

Automated Driving Systems
| Algorithms

Tracking & Fusion

R, T O
’ P N

g

o c
= o
go
o @
= T
2 0
<O

@\ Infineon

AURIX™
3rd generation

, ‘ TC4xx
L

Development Platform

Embedded Solutions Conference 2021 Copyright © Infineon Technologies AG 2021. All rights reserved.



Dedicated tool flow enables implementation from model-level to @
target device code
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Definition
__vcem
/* CSC definition comment generated by default =/
const DATATYPE DATANAME[DIMENSION] [= {...}];

System Components
DMA,, Cluster
Memory
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There are different options for deploying the code on a target

» Code is packed into a manual generated framework
» It can be deployed to several platforms

Manual Code FrameWork

PPU only simulator :
Virtual prototype
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Real silicon
as soon as available



Executi(_)n timing improves significantly _in new AURIX™ (iﬁneon
generation; especially when implementing on PPU
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» Frequency scaling » Utilizing the SIMD
» Double precision capabilities

floating point support
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> Next AURIX™ generation will bring a huge step forward in the vector processing
domain

Summary

> Model based software development support of the PPU will start in the summer
using block replacement based code replacement libraries

> Already first version of model based code generation support package will bring
a significant enhancement in performance

» In the future we will focus on further improvements especially with respect to the
whole SoC integration
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