ARTS 9510(Automotive Radar Target Simulators)
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Euro NCAP requirements for the 76 Ghz

.
Lhecuome Stabity Control

AEB Interurban &2 Lane Support

“Additional points are awarded for cars “Euro NCAP evaluates the automatic brake
m \' equipped with a Blind Spot Monitoring function and the forward collision warning
B 6 & i system” function in three different driving scenarios”
O introduced in 2014 Updated in 2016, O | troduced in 2014

ARTS perfectly fitted
for testing.
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Automotive Technology Overview
ADAS e ‘
Advanced Driver Assistance Systems ' )—)-()ng_).oga
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ADAS Technology Overview

For short range detection,
ultrasonic sensors could be
used (e.g. parking distance).
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Automotive Radar
Fields of application

" Blind
Spot
Detection

A . I 0
Emergency Braking™* |
Adaptwe Pedestrian Detection 1
Cruise Control
Collision Avoidance, \ Rear

Collision
Warning

M Long-Range Radar

W LIDAR

[ Camera

M Short-/Medium Range Radar
M Ultrasound




Radar Measurement
Range Resolution

Sufficient range resolution Insufficient range resolution

Pulsed FMCW
Co* T Co
= AR5=
AR > E
Bandwidth
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Common Types of Radar Usage

Pulsed Radar

FMCW Radar
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FMCW Radar Measurement

Range
24 Lt
2 .
time
Radar Cross Section Angle of Arrival

ROHDE&SCHWARZ

Speed + Range

-
L

frequency

/B T<IJB2
<SS

>

time

Range Resolution

o o)



ARTS 9510 — Automotive Radar Test Simulator

» Operating at 24 and 76 GHz automotive radar
bands.*

« Up to 1000 MHz bandwidth
« 2017.4Q 4000 MHz bandwidth support

« Delay Range: 9m — 2400m
step size: 6cm

» Speed Range: Okm/h — 700km/h
step size: < 4mm/s

*) Other frequencies on request.
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ARTS 9510 — Automotive Radar Test Simulator
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ARTS 9510 — Automotive Radar Test Simulator

Velocity Simulation: signal Distance Simulation:

spectrum | y 4

Mmol 10.00 &Bm = RBW 20 iz
08 _SWT 251 ms (446 me) _VBW 20 Hz _Mode Auto FFT

Transmitted Signal
Received Signal

Ik
IS

2v _ 2r
Doppler frequency: fp = N Round Trip Delay: At = —
Co
km
Resulting speed: vE 7— Resulting range: r = 80m
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Scenario 1: same speed

Our car Both targets Target 1
Speed: 80 km/h have the same Speed: 80 km/h
speed Distance: 100 m © No Doppler
offset
A
E @ target
% [ | Possible
o location
(|
~ _.—I-I-I-I—H-.—.-.-.— >
3 Distance / Delay
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Scenario Il: two targets but different speeds

Target 2
Speed: 180 km/h Doppler negative Doppler
Distance: increasing Delay Increasing delay

Our car Target 1 -
Speed: 80 km/h Speed: 75 km/h Positive Doppler
Distance: decreasing Decreasing delay

o target 1
@ target2

[ Ppossible
location

Speed / Doppler




Radar Target Generation

Dynamic Target Generation
RADAR Frequency (GHz) Waveform File
ﬁg::: 76.500000 EMC Test ACC Function
Target1 Target2  Target3 Target4
StartSpeed 11500 4.5 .
¥ 15 60.00 10,00
Stop Speed ; .
; 140.00 45 0.00 10.00
Start
w BW 00 18000 10000
:”W 500.00 6500  90.00 250.00
Df‘g,"‘ Atten 5 5 15.0 7.3 27.0 [7]R~4 Atten



Radar Target Generation
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Radar Target Generation
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ARTS Reference Customers
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Specifications in brief

Specifications for the different models of the automotive radar test system

Type
Supplier code

ARTSS5104%
IT5-85104

ARTS5510C
IT5-9510C

Electrical data

Freguency range

75 GHz to 82 GHz

75 GHz to 82 GHz

Processing bandwidth

400 MHz

1000 MHz

ndependent simulation targets

1, more upon reguest

1,2, 3ord, more upon request

Delay range

66 mto 2.4 km

approx. 8mto 3.6 km

Delay increment

60 cm

5.6cm

Doppler range

+700 km/h (+100 kHz)

700 km/h (+100 kHz)

Doppler resolution

< 1mm/s({0.116 Hz)

< 0.2 mmy/s {for custom waveform)

RCS oynzmic range >890 dR =50 dB

T¥/R¥ isolation mono-/bi-static min. 25/50 dB min. 30/50 dB
Maximum input power 0dBm OdBm

_evel at TX/RX IF ports =20/-30dBc =20/-15dBc
Externzl reference 10 MHz 10 MHz
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ARTS — Automotive Radar Test Simulator

Customer benefits

( Minimize time-to-market
TN
L Increase product quality
T
Minimize downtimes

|
. Lower ramp-up costs
[|
. Minimize lifecycle costs

I
. Simplify maintenance

. Automating test processes

ARTS-Beriea ITS-85104
77 GHz { 24 GHz Targst Simulstor
A Mew Instrument Standard

The pictura shows the benchtop Version With MMI
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