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What We Know About the Future

The quality challenge is growing,
but timelines and budgets are not
increasing proportionally

Engineers must continue to
innovate and harness the latest
technologies to remain competitive
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Automotive Trends are Challenging Test Organizations

TRENDS
Evolving Vehicle Uncertain Regulatory  Software Focused Deep Learning
Architectures Environment Development Algorithms

TESTING IMPACTS

@
Increasing Changing Unrealistic More
Complexity Requirements Schedules Simulation
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Customization is a Requirement for Test System Development

Which of the following levels of product and service do
C L O S E D you require for your test and measurement solutions?

259

Vendor provides a

* Fixed functionality programming API,
customizable hardware, and
support services so that | can
» Customer pays tailor the end instrument to
meet my requirements

4 (o

Vendor works with me to tailor
the solution to my requirements

* “VVendor knows best”

* Closed ecosystem
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Approaches to Test and Measurement

CLOSED PLATFORM

* “Vendor knows best” e “Customer knows best”

* Fixed functionality » Customizable solution
* Closed ecosystem * Open, vibrant ecosystem

» Customer pays » Customer designs
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Hardware in the Loop
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NI HIL Systems

Turnkey HIL
Simulator

\) In-House
@\, HIL System
Built on Commercial Off the Shelf NI Platforms

D 3

PXI and RIO Switch Load ATE Core Configurations

Signal Conditioning

& NATIONAL | Alliance
INSTRUMENTS | . .
HIL Specialt

VeriStand Technology Partners
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A Standard for Software Defined Test

Automotive Buses

Body

o 0¥ o & & O & O O O

Real-Time or Windows Test (HIL) Software
» Real-time OS
= Mathematical Modeling

= Scenario Simulation Non-traditional Automotive
(ADAS, Connected Car, Infotainment)

EV Powertrain
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Building a HIL System on COTS Components

NI Requirements Gateway

Requirements Traceability

Test Case Management NI TestStand, P

NI DIAdem

Data Management

1/0 and Model
Interface, and
Real-Time Engine

Network .. Camera

Signal Conditioning

NI VeriStand

NI PXI

Fault Insertion

NI SLSC or Loa

Load Boa

Signal Breakout and Mass Interconnect i.e. MAC Panel or Virginia Panel
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NI HIL Platform - Layers of Functionality

Reuse what you want

Integration with Requirements and Continuous Integration

Test Script Automation and Data Management

o FMVI
g - HIL Engine and Ul

NI VeriStand Realtime Multicore Processing
Model Integration

Software

Hardware GPS, Radar, Automotive Buses, Mixed 1/0, FPGA, RF, HV...
Automotive Signal Conditioning,

Camera, ...
NI SLSC or custom sign Sensor and Load Emulation,
Fault Insertion

ECU Connectivity and Real Loads
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VeriStand’s Open Interfaces Enables Flexible HIL Systems

SYSTEM CONFIGURATION & USER INTERFACE MANAGER

Hardware Calibration * Macro Record/Playback Ul Tools
RT Stimulus Profile Editor = Alarm Configuration

Data Log File Viewer = Channel Faulting Ul Objects
System Health Monitor

» Model Parameter Manager

RT VERISTAND ENGINE

Hardware I/O = Calc Ch Processing Custom RT Tasks
Channel Forcing » RT Stimulus Generation
Model Execution " AIarm/ProcepIure Exec
Parameter Updates = Custom Devices
. 3rd party Hardware
I/O Drivers and FPGA 1/O
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Platform Based HIL Design

Real Actuator

Signal
Conditioning
\_/ Real/Sim Switch And Loads
> Mass Interconnect

Breakout Box

| M
@222%22%2%3228 Fault
"*_1::

Sense Lines
J. . @) l /  Cable \
Harness ./:
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Platform Based HIL Design

Real Actuator
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Platform Based HIL Design

PXI Measurement
and Computing

Sy

Standard PXI to
Bank Cables

SLSC
Real Actuator

@% ] Standard D-Sub
= U Cable Breakout Cables
‘ \. Harness/
>

' ;33832228 232838383 33838338 33838338 38382228: 3
<" | 33832328 33388338 33338832 38332238 332232823

EC U L] 1 . ‘88883338 33388488 38889328 32822328 22233823

Standard Interface
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Integration HIL Test System Using XIL API

Emmm———  ASAMXIL
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- dSPACE

|

DDS, Reflective Memory,
and |IEEE 1588
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Volvo Cars Use Case:
Integration of vehicle motion controllers in the Volvo driving simulator
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Our Open HIL Platform Solution

Python Test Framework

(ASAM Xl L) EtherCAT
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Business & technology Impact

Using the open HIL platform solution enabled us to:

« Use multiple vendors - Right vendor for the right job

 Built a flexible and modular HIL platform - Prepared for future needs
 Integrate 3 party Hardware and SW - Flexibility

Last but not least: ﬁ

° Ease Of Setting Up the WhOle System enabled WORLD CAR AWARDS

us to deliver in time, at the right cost and P o= N m
world class quality with a limited amount of jf — g ——— —
resources o= SP)
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Thank you for your Attention!
Visit us Hall 1 Stand 11

daniel.clapham@ni.com
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