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INSIDE VEHICLE
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OUTSIDE VEHICLE
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SAE LEVEL OF AUTOMATION (LOA)
PROPOSED BY THE SOCIETY OF AUTOMOBILE ENGINEERS (SAE) 

No Automation

(Only contolled by
driver. Assistance for
Emergency brake / 

blind spot warning etc..)

Driver Assistance

(Vehicle provide
steering OR brake / 

acceleration support to
driver e.g. lane

centering)

Partial Automation

(Vehicle provide 
steering AND brake / 

acceleration support to 
driver e.g. adaptive 

cruise control and level 
1 feature)

Conditional
Automation 

(Automation in specific
condition. E.g. traffic

jam chauffeur)

High Automation

(Automation in specific 
condition. E.g. no 

steering or pedals may 
be installed)

Full Automation

(Same as level 4 but 
can drive in all 

conditions)
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NEW INTEREST TOPICS WITHIN ISO AUTOMOTIVE WORKING GROUP

Introduction on EMC Test Trends

ADAS

To study the ADAS 

functionality during 

immunity

To study C2X 

functionality during 

EMC testing 

To study the 

functionality tests 

under EMC testing 

environments

C2X

Human machine 

interface to provide 

assistance in 

driving

Communication 

from vehicle-to-

everything

ISO 26262 

addresses 

functional safety 

requirements for 

electrical & 

electronic systems

To consider 

requirements 

specifically for 

testing in 

automotive EMC 

Automotive EMC 
Environment

Specific conditions 

required for 

automotive EMC 

testing

EMC & ISO 
26262

Consideration of 

newer EMC test 

methods.

Vehicle EMS

Alternative 

vehicular test 

methods, e.g. 

Intentional EMI, 

Magnetic Field & 

Reverberating 

Chamber

To consider future 

virtual testing for 

safety assessment

Virtual testing for 

safety analysis

Virtual Testing
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RISING UP TO THE CHALLENGE

Introduction on EMC Test Trends
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E-call

EME

RDS

AdviseC-V2X

COMPANY RESTRICTED



WHAT IS 
ELECTRO-MAGNETIC ENVIRONMENT (EME) TESTING
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EME Effects test is putting the DUT/SUT under the sum of 

- EMC tests which directly tests for safety and reliability of electrical & electronic devices; 

- Radio coexistence which evaluates performance and functionality in the presence of 

known radio and wireless communication signals;

- Scenarios that introduce diverse operational environments;

in order to know the Worst-case Effects and evaluate the Safety Integrity of the DUT/SUT 

by advance analysis methods.

WHAT IS EME EFFECTS TEST ?
Electro-Magnetic Environment (EME) is evolution of EMC
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VEHICLE ARCHITECTURE WITH DOMAIN CONTROLLERS 
R&S Automotive at a Glance

Infotainment controller

Body domain controller

Powertrain controller

Long range radar

4G / 5G

Stereo camera

Connectivity domain controller

ı Cellular V2X

ı Broadcast radio

ı Wi-Fi, Bluetooth, GNSS

ı Car access

OEM-Back-end

ı Traffic information

ı Parking information

Digital map server 

e.g. HERE

Further digital services

e.g. from TIER1

Radar

rear corner

ADAS domain controllerLidar Radar

front corner

Side radar
Gateway

ECU Production Testing

Radar

Ethernet

EMC

Connectivity

Rohde & Schwarz

Automotive Solutions

Automotive Ethernet

Infotainment
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MULTIPLE SIGNAL ON SIMILAR FREQUENCY BAND
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NASA STUDIES 
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NEWS

Against a bright spring sky, the car’s 
sensors system failed to distinguish a 
large white 18-wheel truck and trailer 
crossing the highway, Tesla said. The 
car attempted to drive full speed 
under the trailer, “with the bottom of 
the trailer impacting the windshield of 
the Model S”, Tesla said.- 2016 
https://www.theguardian.com/technology/2016/jun/30/tesla-autopilot-

death-self-driving-car-elon-musk

Because the car couldn't recognize 
Herzberg as a pedestrian or a person —
instead alternating between 
classifications of "vehicle, bicycle, and an 
other" — it couldn't correctly predict her 
path and concluded that it needed to 
brake just 1.3 seconds before it struck 
her as she wheeled her bicycle across 
the street a little before 10 p.m. - 2018
https://www.nbcnews.com/tech/tech-news/self-driving-uber-car-hit-killed-

woman-did-not-recognize-n1079281

The NTSB said:
The Tesla driver had not taken control of 
the car because he had been distracted 
by a smartphone video game
The Tesla's collision avoidance system 
was "not designed to detect the crash 
[barrier]"
Tesla's Autopilot system did not "provide 
an effective means of monitoring the 
driver's engagement – 2020 
https://www.bbc.com/news/technology-51645566

From September 2016 to March 2018, Uber's test vehicles were involved in 37 crashes while driving autonomously, but only two were 
the result of a car's failure to identify a roadway hazard. https://www.nbcnews.com/tech/tech-news/self-driving-uber-car-hit-killed-woman-did-not-recognize-n1079281
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FIXED MODULATION FOR CONVENTIONAL EMS

Amplitude Modulation 

(A.M.)

Pulse Modulation 

(P.M.)

Frequency Modulation 

(F.M.)
Quadrature Phase Shift 

Keying (Q.P.S.K)
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THE IMPORTANCE OF EME EFFECTS AND TESTING
What are  the differences ?

• Operate according to 

requirements (Fix environment)

• Frequency domain

• Research and design work

• According to test methods

• Operational environmental 

conditions (no definition!)

• Analysis of EM interference

• Time and frequency domain

• In various condition with 

critical limits variesStandard EMC Test

System Level EME
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CONVENTIONAL EMS SIGNAL VS EME SIGNAL

Amplitude Modulation 

(A.M.)

Example of EME Signal
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- Military test method vs Pulse radar interferences

- EME test covers and focuses multi-domains of interference signals, 

which is closer to real-world environment during wartime

- It is Reliability, Adaptability and Safety Tests
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CONVENTIONAL EMS SIGNAL VS EME SIGNAL
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► Different Electronic Equipment require compliance to different Standards
EMC STANDARDS

Commercial Equipment:
l ISM Equipment

l Consumer Electronics 
Equipment

l IT / Household Equipment

l Lighting Equipment

Military Equipment:
l Aircraft Equipment

l Ship & Submarine 
Equipment

l Land Based Equipment

Automotive Equipment:
l Control Equipment

l Infotainment Equipment

l Communication 

Equipment

Applicable Standards:
l CISPR 11 - 35

l IEC61000-X-X series

l Product Specific 
Standards

Applicable Standards:
l Mil-Std 461

l Mil-Std 464C

l GJB151A/152A-97

Applicable Standards:
l CISPR 12, 25

l ISO11451, ISO11452

l Product Specific 
Standards
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TEST STANDARD DOCUMENTS
Electromagnetic Environment (EME) Effects Testing for System Level
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INCREASED INTERNATIONAL ATTENTION GIVEN TO 
COMPLEX EME

Abstract from Radio Frequency Wireless Technology in Medical Devices “Guidance for Industry 

and Food and Drug Administration Staff”, U.S Department of Health and Human Services (FDA), 14 

August 2013
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RELEVANT TEST STANDARD DOCUMENTS
Electromagnetic Environment (EME) Effects Testing for System Level
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EME SYSTEM STRUCTURE
Automotive
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Data Communications

(WiMax, etc) 
Mobile Radio

(GSM, 

UMTS,

CDMA 2000,

WCDMA, etc)

Collision 

Avoidance
Diagnostic System

(Bluetooth, ZigBee)

Tire Pressure 

Monitoring System (ISM)

Remote Keyless 

Entry (ISM)

Radio / TV

(DAB,  VHF, DAV-B, UHF)

Wireless Radio 

Reception (Bluetooth)

Navigation (GPS)

EME SIGNAL COLLECTION AND RECORDING ON ROAD
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IQW
EME
Test

Software
FSV / 

FSW

TS-EMF

EME signals recording1

• System parameters and equipment

setup configuration are automatically

recorded in every EME profile

recording

• Preview of EME signals in the lab are

also available with the setup below
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EME SIGNAL COLLECTION AND RECORDING ON ROAD
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TESTING EME IN CHAMBER
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Telecom

GNSS

Broadcast

V2I

I2V Wireless I2V Wireless

Radar
V2V

Nature
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EMULATE COMPLEX EME SIGNALS
Enable the Road Electromagnetic Environment Testing

Scenario events triggered

- Radio coexistence which evaluates performance and functionality in the 

presence of known radio and wireless communication signals;

- Scenarios that introduce diverse operational environments
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EMULATE COMPLEX EME SIGNALS
Enable the Military Electromagnetic Environment Testing

▶ Emulating different Electromagnetic Environment 

▶ Evaluating Military System Level effects under EM interferences

▶ Simulating different Operational Scenarios  
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Automotive
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Capture and store

Field

record

Lab

replay

Digital I/Q data

FSW
SMW

RF Spectrum RF Spectrum

IQW

BRING REAL-WORLD EME TO LAB
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E.M.E FEATURES
Recommended Specification

AMPLIFIER SPECIFICATION

Subjected to waveform characteristics 

and field strength levelling method

FREQUENCY AND BANDWIDTH

Carrier Frequency < 6 Ghz

Baseband BW 160Mhz

ARB BW 160 Mhz

Analysis BW 40 MHz 

VALIDATION

TA-EME are designed according to CSAE 

recommended method and requirements

FIDELITY & FIELDSTRENGTH

Subjected to recording and system 

calibration

Max-Pk field-strength may limited 

existing EMC system  
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TAS-EME SOFTWARE FEATURES
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专为EMC领导者而打造的未来测试
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EUT Monitoring Concept

EMC
Test 

System

Monitoring 
Devices

IEEE 488.2

RS232C

Digital I/O

Analog Signal

Customized 
interface

EMS System Controller

EMC32

IEEE / TCP/IP

EUT

User-developed

application Wifi, BT
Digital

GSM, WCDMA, 

LTE, etc.Video

Analog CAN / LIN

Audio
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VISIT EME SOLUTION 
Collaborating and sharing ideas
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DISCUSSION
Automotive
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