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Our Expertise

Systems Engineering

Software Development

Electronics Design and Development
Mechanical Engineering

Firmware Engineering

Manufacturing
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Available Machines
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Automotive Solution Offerings
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ADAS-HIL System

“What's remarkable about our collaboration with
YEA and NI is the short time to market we achieved,
such that other Russnan compames are looking into
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Challenge

Establish a first-of-its kind advanced driver-assistance
systems (ADAS) test aboratory to test ADAS ECUs, radars,
cameras, and ADAS features both separately and togather
using hardware-in-the-loop (HIL) test methodologies and
enable autonomous vehicle testing from lab to roadin Russia.

Solution

Connect Ni Partner YEA Engineering’s expertise with Nis
toolohain to design, buikl, and deploy Russials first ADAS
closad-loop HIL system that allows the Central Scientific
Research Automobile and Automotive Engines Institute
(NAMI) and its suppliers and customers to test their ADAS
features in a controlled lab environment, minimizing the time

and resources they spend on real-world drive tests.
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Building an ADAS Test
Lab with an HIL Solution
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have expanded from design and test of ic and tothe
davelopment of software and full vehicles. One recent example of NAMPs automative
development capahility is AURUS, a new fleet of luxury vehicles originally created for the
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For HAM, the reduction in the time to market was remarkable because it involved the Company:

whoie process from the creation, programiming, and validation of NAMIE ADAS ECU FSUE «NAMI»
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AUTOMOTIVE . RESEAACH
YEA Enginesring’s ADAS Gloserd-Loop HL Test System combines NI oommerial of-
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instituta can test autonomous vehicles from lab to road in the future. ADAS VALTOATION
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ADAS-HIL System

ADAS Closed-Loop HIL System allows Automotive OEM
companies and their suppliers to test their ADAS Systems in a
controlled in-lab environment, thus minimizing the time and
resources spent on real-world drive tests.

ADAS-HIL Platform consists of the following components

* Hardware-in-the-loop system for ADAS ECUs

e Automotive RADAR Target Simulation System

e Camera Optical Projection System

e Automotive LiDAR Environment Simulation System
(optional)

* GLONASS/GPS Signal Simulator (optional)
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Hardware-in-the-Loop for Sensor Fusion ECU
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Connection to ECU

CAN (500 kbps to 1 Mbps) (optionally: Automotive
Ethernet, FlexRay, LIN)

Number of Channels

2 (scalable to 28)

Prebuilt Scenarios for
ADAS

ACC, AEB, LDWI/LKA, SAS
(Support for EuroNCAP scenarios)

Signals Exported to
ECU

Simulated RADAR Signals

Simulated Camera Signals (Videostream)
ESP Module Signals

EMS Signals

ABS Signals

Steering Wheel Unit Signals
Transmission Control Module Signals
Powertrain Control Module Signals

Optional
Simulated LIDAR and RADAR Signals
Camera Video Stream

Signals Imported from
ECU

Acceleration/Deceleration (m/s”2)

Steering Wheel Angle (degrees)

ADAS Instrument Cluster Warnings

Fixed Obstacle Distance (for ACC and AEB)
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Automotive Camera Test System

Camera Fixture Rack Mounted Box Monitor
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Automotive RADAR Target Simulator

System that allows to test Automotive RADARs starting
from the 1% prototype to the production units.

Parameter Value

Number of Targets 4 targets (2 Angles of Arrival)

Minimum Simulated Range 3.3m (6m in current setup)

Maximum Simulated Range >300m

Range Resolution 5cmto 12cm

Minimum Simulated Velocity 0 km/h

Maximum Simulated Velocity +500 km/h

Velocity Resolution 0.1 km/h

RCS 50 dB of range

RCS Resolution 1dB

Frequency User Configurable: 75-82 GHz
Up to 4GHz bandwidth
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ECU Test System

The ECU Test System (ECUTS) is a functional tester for end-of-line (EOL)
test of automotive ECUs built on NI’s adaptive, open technology. Our
systems R&D engineers have integrated the following core components
into this system.

* Core Rack: Safety, Display, Power
* Instrumentation

e Custom Cabling

* Mass Interconnect

* Loads and High-Power Switching
* Low-Power Switching

Standardizing on this tester can reduce capital and operational expenses
through efficiency driven by asset and architecture reuse, streamlined
global supply, and service programs. The ECUTS also reduces test time and
floor space through parallel test powered by a best-in-class test executive

Wportfolio of high quality I/0O. =




ECU Test System

»>> Faster Development

Higher, standardized starting point

@ Faster Test Time
Up to 12 Highly I/O dense DUTs in parallel

@ Improve Standardization

Same design to scale from low to high pin count
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ECU End-of-Line Test Systems based on NI ECUTS
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Automotive RADAR Target Simulator

System that allows to test Automotive RADARs starting
from the 1% prototype to the production units.

Parameter Value

Number of Targets 4 targets (2 Angles of Arrival)
Minimum Simulated Range 3.3m (6m in current setup) r
Maximum Simulated Range >300m '
Range Resolution 5cmto 12cm |
Minimum Simulated Velocity 0 km/h
Maximum Simulated Velocity +500 km/h
Velocity Resolution 0.1 km/h
RCS 50 dB of range
RCS Resolution 1dB
Frequency User Configurable: 75-82 GHz
Up to 4GHz bandwidth
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Hardware-in-the-Loop for Sensor Fusion ECU
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Connection to ECU

CAN (500 kbps to 1 Mbps) (optionally: Automotive
Ethernet, FlexRay, LIN)

Number of Channels

2 (scalable to 28)

Prebuilt Scenarios for
ADAS

ACC, AEB, LDWI/LKA, SAS
(Support for EuroNCAP scenarios)

Signals Exported to
ECU

Simulated RADAR Signals

Simulated Camera Signals (Videostream)
ESP Module Signals

EMS Signals

ABS Signals

Steering Wheel Unit Signals
Transmission Control Module Signals
Powertrain Control Module Signals

Optional
Simulated LIDAR and RADAR Signals
Camera Video Stream

Signals Imported from
ECU

Acceleration/Deceleration (m/s”2)

Steering Wheel Angle (degrees)

ADAS Instrument Cluster Warnings

Fixed Obstacle Distance (for ACC and AEB)
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Automotive RADAR End-of-Line Test System

Features:

O Obstacle Simulation (Range, Velocity, RCS, Angle)

O Scenario Simulation (BSD, RTCA, AEBS, etc.)

O Parametric Measurements (EIRP, OBW, Radiation Pattern)
O Antenna Calibration

Specifications:

©® Range Simulation: 3.5m —300m
@ Velocity Simulation: 0 km/h —+500 km/h | ‘
O RCS Simulation: 50 dB dynamic range — , —
©® Azimuth Angle Simulation: +65 deg.

O Elevation Angle Simulation: £20 deg.
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Thank you !
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