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Daniel Riedelbauch,

Principal Solutions Marketing Manager,
ADAS & AD Validation, NI



! NI’s Capabilities for ADAS / AD Test .

A cohesive toolchain that combines the best-in-class components neededto test ADAS/AD software.
Modular and can be changed out to match a customers existing tools/workflows

Software V&V Sensor Test

Replay and
Hardware in the
Loop

Sensor Logging

@ SEAGATE monoDrive monoDrive

is now 1"l is now 1l

Optical target simulator

emitted light

Lidar sensor
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How to Leverage the Value of Data In the

Whole Development Process

9 Field Test
Perception Dataset System Debugging
4 Construction Tap Recording
NEW ITERATION ON ROAD
Regulation Test

REAL SENSOR/ECU RAW DATA

REAL DATA

@ Closeloop Test Big Data Management

: -0
Hardware in Loop mono Drive Data Event Data
HIL < is now il Cleaning Searching Slicing

SIMULATION

Software in Loop
SIL

9 Open Loop Test /Training

\_ ALGORITHM ITERATION/FAULT REPRODUCTION Software Stack VALUED DATA
Data Injection

Hardware Sensor
Interface Injection
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SOFTWARE PLATFORM
VPI

Internally owned software and firmware R Va_LGO

Modular and Scalable Plugin Framework
> 80+ plugins VVS TIAT

Common environment used for:
> In-Vehicle Recording, HIL, industrial

SIMULATION HIL SOFTWARE

£ powersoft Scroon Recorder Pro - This 15 a tnal version
: " ;. ~

VALEO RESERVED N——— May 2022 | 10


http://drive.google.com/file/d/1yoV-cuZXW_IajV8R13H0W_hLdccydZ-K/view

SOFTWARE PLATFORM

High level of expertise;

ARCHITECT DEVELOPER ARCHITECT DEVELOPER

P g \4

\4

Certified as a LabVIEW center of excellence

= LabVIEW

Center of Excellence

VALEO RESERVED N——— May 2022 | T
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HARDWARE PLATFORM

VALEO RESERVED

v’ Robust and Reliable

v Scalable -
» vl
.F’/;" '

v Reusable Hardware

P
- [ ymea. 4N X m's.:::_
\ (LTS fi | | ! i

T

v High Throughput

v HW Triggering and Sync

J4lA © © ©0 © O © O O/%® O & & ©o o © & o

v Short Development Time

May 2022 | 13



HARDWARE PLATFORM

7 FlexRIO custom camera adapter

modules developed

20+ different camera variants

FPD-LINK

GMSL g

FlexRIO

Adapter FlexRIO

PXl System
Module Module 4

VALEO RESERVED N——— May 2022 | 14
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Valeo & NI
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VALEO & NI

PXle-1486
Multilayer Partnership Tl - FPD-LINK
Mutual R&D Collaboration
CAB sessions/ Valeo Requirements PXle-1487
GMSL 1/2

Earlier Access Program

VALEO RESERVED N——— May 2022 | 16
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CAMERA TEST INTERFACE

Valeo
Camera

PXle 148X PXle 1092

SERDES Module FPGA Module PXI
& Xilinx Ultrascale+ FPGA Chassis &
amera PC
l csl- GMSL FPD / \ (Application)
Lz - _Wr\ csl2 | n Timestamp B
M SER L >[_..— ] P=° = b>[ s I Decodng | Processing |  Anass Adtomatio
e 12C l (—] DMA Transfer :
+| 12C Master T Data Storage

e

12C Controller

\_ x8 ) e

User Interface

VALEO RESERVED N——— May 2022 | 18



CAMERA TEST INTERFACE

Camera bringup, DV / PV, hardware test, EMC

test, IQ testing, lens alignment (production),
EOL testing (production).

Camera Test

Up to 8 camerasin parallel (use case of up to 24
camerasin DV/PV)

Frame analysis (pixel level & MIPI protocol level)

(1]

Full backchannel access for link monitoring

Controllable externally via TestSTAND, TCP/IP

and Vi-server * % NI TestStand
LabVIEW

VALEO CONFIDENTIAL 19



IN-VEHICLE RECORDING

VALEO RESERVED

PXle 148X

=
r

PXle 1092

Domain Controller

[Soc

ISP

A

DES

-

#D Linkliv

SERDES Module
Camera (4in-4out)
- / \
l GMSL2 ’\ CcslI-2
m| | SER [ > w_ 3 DES [®

SO S
L

L

i~

RAW

CSI-

r{¥

SER

x4/

e

FlexRIO FPGA Module
Xilinx Ultrascale+ FPGA

MIPI : Timestamping
Decoding Analysis
Checking
""""""""" / DMA Transfer
Backch, Synchronisation
Protocol

(Application)

Plugin Framework
Data Storage

Data and Hardware
Checking

User Interface

20
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RECORDING SOFTWARE

Image Control from ECU

No interference with ECU comms and camera
data

On the fly check for Camera Sync and Frame
drop

Live error reporting

GPU accelerated debayering and display

VALEO CONFIDENTIAL N————

RECORDING SOFTWARE

21



HIL

. =
‘\;’

ECU

[SOC

ISP

CSI-2

DES

VALEO RESERVED

/

N J

Backch, Image
Simulation | Authentication

\F
% \
- - \
Phd \
Vs 4
Camera Adapter FlexRIO FPGA Module PC
- Module x8\ Xilinx Ultrascale+ FPGA (Application
CSl-2 s ~/ HIL Config /
Frame Timin DMA Transfer i
< RAW SER <]JRAW | Enlc\:/lCIJZilng Emﬁgddeng s Tr:]gge_ring. ] OISR IEn
n chronisation
=t \ \ < e - Plugin HIL
2C Framework

User Interface

Backchannel Auth.

May 2022 |
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HIL

Synchronisation with ECU Sync Mechanism HIL SOFTWARE

Main

Voleo  Ford Video Playback

Simulated I12C Slaves (Camera EEPROM)

Embedded Line Emulation

Precise camera frame timing

RAW / YUV Rendering

VALEO CONFIDENTIAL



05

Benefits &
Improvements
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Benefits & Improvements with PXle-1486 and 1487

Industrial Grade HW available off the Shelf from NI

Commonsolution for all cameras

DV Setup increased from 4 cameras up to 24 cameras

Global support

VALEO RESERVED N——— May 2022 | 25



ADAS AD Solutions

-
D)D) — T —
Record N
......... ,
SENSORS PRE-PROCESS
ROAD DATA
)
-
— =
< | Replay -’
ADAS ECU
«— | HIL
ADAS ECU et WORLD

SIMULATION




Data Record System AD

NI's solution for ADAS and AD data logging

FUTURE PROOF SYSTEMS
Customization & Flexibility

REDUCE TOTAL COST OF DATA
Edge Computing

SYSTEM INTEGRATION & EVOLUTION
Certified Partner — Konrad Technologies

M Ae e ees cee e MORE THAN JUST A LOGGER
Ly = - Single Unified Toolchain

INCREASE DATA QUALITY
I/O, Throughput, Timing & Sync

== =08 e
BR+ER-BR=-08

- 8-

MINIMIZE SYSTEM COMPLEXITY
Get close to One Single System

.
I§7 428 w1

VW
(@
{




Becky Linton,

Senior Systems Engineer, Engineering
Team Lead, Konrad Technologies
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Plug-Ins for Data Record AD

IO Plugins




MAXIM INTEGRATED GMSL2

TEXAS INSTRUMENTS

FPD-LINK III

FPGA Automotive Camera Modules

Utilizing FPGA-based Compression IP

6 Total Hardware Variants — 3 each for GMSL2 and FPD-Link Ill
8 outputs — HIL, Lab-Based Replay, ECU Test

8 inputs — In-Vehicle Data Logging, Camera Test

4 inputs and 4 outputs — In-Vehicle Data Logging

User Programmable FPGA enables inline compression
Lossless compression that provides ~50% (typ.) reduction in file sizes
Low CPU overhead and no external compute nodes for data reduction

Compression on the module or on a separate FPGA using
peer-to-peer communication

Compression ratio (*)
(depending on input data) 0.5 0,125

Compression speed >600 Full HD (1920x1080) images per second per core
P P (12-bit Bayer RGGCy CSI-2 packed images)

Memory Consumption 1.5MB resident

1.8 GBY/s per core (or 0.56 Cores per GB/s) if incoming

CPU Consumption data is 16bpp @ 200MHz: 0.25 Cores




Graphical User Interface Developments

o
g
that user-specific data will be stored.

See About dialog for details. e ‘ Prelabel TOOl kgmggd

konran




Graphical User Interface Developments

Vehicle

Brand Messerschmitt

Type

Category

License Plate

Vehicle ID

Test Mission

Konrad_demo_20210414 Chassis ID

Steering Wheel Side L eft Hand Drive

Vehicle Region Germany

Suspension System  Steel-Spring

Rear Axle Steering No

Tire Type All Season-Tire

Headlamp Type LED

Windshield Type Green Glass

konraol
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Graphical User Interface Developments

Street/Traffic

Road Dry Wet Maneuver

LSRR

-
A Leaves ﬁ Snow/icecompl. | Snowyice partly

‘
L

Traffic light Crossing ‘rossing traffic ligh Sign bridge Under bridge Over bridge Tunnel [E] Roundabout

otz | it | 0 | v e )[4 @) R

Constr. [B] Constr. [E] Alley Concr. barrier [8] Concr. barrier [E] Zone 30 [B] Zone 30 [E] Car Truck & Trailer Motorcycle

ANl RIPEEEE] © 2 JON

Hard shoulder (8]  Hard shoulder [E] Restr. zone [B] Restr, zone [E] Railroad crossing. Toll station Lane widening Lane merge i Special vehicle Wheelchair

MNP P mMSIry EPak

Windingroad (8]  Winding road [E] Spiral Street Topology Street paint. Roadwork object Tram rails Pedestrian

— ¢ ARC L . — b
) ) Cie \
ol 9 I.‘\ = x

Traffic Situation

History konran

-«technologies -«
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Graphical User Interface Developments

@A Main

Vv Settings
£ Logger Configuration
17 Network Settings
X7 RAID Configuration
05 Users

Vv Static Tagging
Predefined Drives
Driver
Vehicle
Sensors

v Dynamic Tagging
Street/Traffic
Weather/Light
History

v Streaming
Cameras
LIDAR

RADAR

konraol

nI'Com ---technologies: -«
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Graphical User Interface Developments

v Settings
Qg Logger Configuration
QF  Network Settings
Qg RAID Configuration
Q: Users

v Static Tagging
Predefined Crives
Driver
Vehicle
Sensors

v Dynamic Tagging
Street/Traffic
Weather/Light
History

v Streaming
Cameras
LIDAR

RADAR

ni.com

Material

Traffic light Crossin srossing traffic ligh

= | o
U U

Constr. [B] Constr. [E] Alley

N3l

Hard shoulder [B] Hard shoulder [E] One way

'
'
I

I

Winding road [B] Winding road [E] Spiral

EA
/

4

Sign bridge

Under bridge

Restr. zone [B]

-

Street Topology

., ABC

Restr. zone [E]

Street paint.

Non paved

Over bridge

[ gai=> |

" .

Concr, barrier [B]

) |
“

Railroad crossing.

X

Roadwork object

Breaking wave City [B]

Tunnel [B] Tunnel [E]

Concr. barrier [E] Zone 30 [B]

ZONE

Toll station Lane widening

S

Tram rails

Roundabout

Zone 30 [E]

Lane merge

Traffic Traffic jam [B]

A

Traffic jam [E]

/i

Parking

Truck & Trailer Motorcycle

B

Special vehicle

WV b
\'/

Pedestrian Stroller Animal

o A (&)

Wheelchair

konran
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Nicholas Keel,

Chief Offering Manger,
ADAS & AD Validation, NI
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NI SystemLink for Fleet Management Architecture

Standards-Based Scalable Extensible Secure
Developed with industry-leading From a single one to 100s of Config-based dashboards, plug-in HTTPS / TLS data encryption;
open-source technologies nodes and 1000s of data sources applications, and open APIs authentication & access control
ADAS Record fleet SystemLink Web UIE? 3" party Integration

123 iww = 1 =B
MM‘!‘M;\M e =| v g8 W | External Web
O : : — ~ | /= L= +# | Dashboards
https
SystemLink Sysiismelik Externally accessible
. . Applications !
Applications e mmmmms | SystemLink Apps
] 1 ] |
Extensible
APIs
External Engineering
""""""""""""""" Data Copy
R\\\\\\ SystemlLink
Client Central Server / Database

ni.com
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The ADAS & AD Data Life Cycle Challenge

Edge Cloud Lab
| |
DATA RECORD LOCAL STORAGE INGEST DATA LAKE ANALYZE REPLAY/HIL
= B 8B E ol
VAl IR S B8 E T
WENEIEN 55,88
O_O _|0|:|
6 GB/s 170 TB 35 PB 1,700 PB
Per Day/Vehicle Per Year/Vehicle Per Year/Fleet

- $9— @ @ 92—

STREAM SHIP OR PRE

TO DISK UPLOAD PROCESS ACCESS USE

ni.com

$6.4M

in cloud storage &
access costs per
vehicle per year

$318M

in cloud storage &
access costs for a 50-
vehicle fleet per year

Up to

1 Month



nl
Edge Data Reduction — Intelligent Data Capture

NI provides customersdata reduction in-vehicle, enabling orders of magnitude
reduction in data volume without losing unique or interesting data.

Radar
Camera 9® X

@ Inspect
sensordata _

Lidar R} Reduction Triggered recording

Algorithm
Capture
vehicle data Only record relevant data
ADASECU
" RAID Storage

ni.com
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Data Reduction Dimensions

KPI Driven Attribute Driven Scenario Driven
Reduction Reduction Reduction
“Keep data when a KPI “Keep data only during rain on “Keep data when a cut-in occurs”
crosses a threshold” a two-/ane road with a blue car”
Keep?

Overtake

Swerve V

Overwrite Keep Aggressive Moderate

Keep

Overwrite

Braking Force

»
>

Time

ni.com
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End Point to Edge to Cloud Dataflow

Data Annotation
Workflow
o Cloud
R Backup Copy
/’ Geo Replication
U4
1 \
]
U
,I / Return Media
, .
((( ))> e Seagate Ingest / On Prem Private Managed Cloud
- Integrity Station ) 7 Warm Storage
() =77 “Hot Spot” >
- o oe _ o HDDs (STX)
“ﬁ@mﬁ%ﬁ%‘%ﬁ Data Mgmt & Orchestration
Storage AlArRS

Backup / DR
Upto 100%

Seagate Lyve Mobile
Hardware & Data
Transfer Service

CPU Compute

MI/Al Ops

L ossless

Compressed
Data

GPU Compute

Data Annotation

] Data ingestion
Data Integrity Check & Statistical Model

Statistical Campaign Metadata extraction
Compute CV Training
1.1PB of Storage MVAI Operations

SEAGATE
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ni.com

What Is Driving Customers Towards the Service Model?

Fleet of 50 vehicles transferring up to 64TB of data
from each car to the data center daily for 12 months

CAPEX

Total up front cost =
+ substantial operational cost $3.4M to 4M

+ not including cost of uploading to
cloud and data logistics

I, OPEX
(Competitive Product)
64TB Storage: $50K per unit x 50 92TB Mobile Array: $4K per unit / month
Copy Station: $10K per unit x 50 Rackmount Receiver: Included
Storage Warranty: $5K per unit x 50 Car Mount: Included
Copy Station $3K x 50 Updates: Included
Warranty:
Replacements: Included
Total up front cost = $0

Total for 12 Months =

$2,145,000- 2.4M

Simplifies Device Management

Enables faster refresh
of IT equipment/devices

Procurement efficiencies
and reduced IT staff workload

A simple, predictable cost model

D

SEAGATE



M Global Data Transfer and Data Logistics Services

Full lifecycle management from product provisioning and fulfillment, in-subscription
device and software upgrades, secure asset return and data erasure.

Centralized Dashboard Project Ordering Subscription Management

rrrrrrrrrrr

--------

FULL ACCESS ) }
& CONTROL ; g -' o

DEVICE & USER
MANAGEMENT

ASSET SCALABILITY
& RETURN

ni.com

SEAGATE




BENEFITS

B

DATA CENTER One Single Platform
R for Record, Replay
& Closed-Loop HIL

DUT (ADAS SENSORS AND ECUS)




BENEFITS

DATA CENTER One Single Platform
OR CLOUD
for Record, Replay
aws AT E Microsoft ﬁettpackard :
DAALEMC 5 @ AAzure Enterprise & Closed_ Loop H I L




Data Record AD — Your Solution for
ADAS and AD Record Applications

konvad + A1+ &

---technologies- - SEAGATE

&

Bl oo <Oje

® @ @ ® ®© ®© ® ® O
PXIe-1095DC

BENEFITS

Unified Toolchain

Customization and Flexibility

System Specifications

Data Quality and Time to Data

Data Processing and Reduction

Vast ADAS and AD Ecosystem
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RESOURCES

Jaguar Land Rover & NI
ADAS Data Logging

Seagate, IBM, NVIDIA & NI
Managing Mass Data for ADAS/AD

Seagate & NI
Solution Brief

Data Record System AD
ni.com

Contact Us



https://www.seagate.com/solutions/partners/national-instruments/
https://gateway.on24.com/wcc/eh/2429687/lp/2821525/jaguar-land-rover-increases-safety-on-the-roads-through-adas-datalogging
https://www.ni.com/en-us/contact-us.html
https://www.ni.com/en-us/innovations/automotive/advanced-driver-assistance-systems/adas-datalogger.html
https://learn.seagate.com/web-lyve-mobile-av-ni-ibm-nvidia-solutions-brief

4ONNO 1 dONdldddX

AV 4NdRY,

\ ADAS REPLAY AND HIL DEMO
SCENARIO-BASED TEST DEMO

N
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NINE
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