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Biography

O “Seriously Skeptical” columnist in EE Times
O BEng (Hons) E/E Engineering from Aston University, England
O Market analyst for 25+ years

O Covered automotive electronics for 20+ years
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Definitions — DMS & ICMS

O Driver monitoring (DMS) & In-cabin monitoring (ICMS) refers to vehicle interior vision systems
O IR vision-based systems (850nm/940nm)

O Time-of-flight (ToF) systems excluded

O Steering wheel torque sensor systems excluded

O Aftermarket and smartphone-based app systems excluded
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Which Facial Parameters Are Measured?

O Head pose

O Mouth opening
O Eyelid opening
O Eye-gaze vector
O Blinks

O Pupil dilation

Source: Seeing Machines
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Assisted vs. Autonomous Driving

LO Human is liable: at all times

L1 Assisted Driving ADAS with DMS for distraction,

Wi drowsiness and impairment monitoring
L3 Automaker is liable:

L4 Autonomous Driving L3: SOME of the time ;

L5 L4: MOST of the time ; L5: ALL of the time
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Assisted vs. Autonomous Driving

100%
O Liability risk at L3 leads to L2+, L3-, L2.9
75%
O L4 somewhere after 2030, L5 ?
50%
S O Assisted driving includes AEB, LKAS, BSW etc.
0%
17 18 19 20 21 22 23 24 25 26 27

O Goal to make human drivers into safer drivers

Autonomous (L3-5) Assisted (LO-2)

Source: Semicast Research Report “ADAS & Automotive Vision-based
Driver Monitoring Systems - 2021 Edition”
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Evolution of ADAS Forward Camera Fitment Rate

O Proven safety benefits
O Mandated in Europe from 2022
O Already included in Euro NCAP tests

07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 O Fitment rate > 90% by end of the decade

ADAS Forward Camera DMS & ICMS

Source: Semicast Research Report “ADAS & Automotive Vision-based
Driver Monitoring Systems - 2021 Edition”
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Evolution of ADAS Forward Camera vs.
DMS & ICMS Fitment Rate

O Who says DMS & ICMS is obsolete ?
O DMS & ICMS awareness much lower
O Highest growth starting 2022/23 timeframe

07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 O Fitment rate > 90% by end of the decade

ADAS Forward Camera DMS & ICMS

Source: Semicast Research Report “ADAS & Automotive Vision-based
Driver Monitoring Systems - 2021 Edition”
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Evolution of ADAS Forward Camera vs.
DMS & ICMS Fitment Rate

O 40%+ difference in fitment rates 2020-2023
O DMS & ICMS starts to catch up from 2024
O Intel bought Mobileye in 2017

07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 O NCAP and safety legislation

ADAS Forward Camera DMS & ICMS

Source: Semicast Research Report “ADAS & Automotive Vision-based
Driver Monitoring Systems - 2021 Edition”
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World Health Organization Traffic-related Deaths

b A

sy e

Source: Wikipedia and WHO
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China DMS & ICMS Safety Legislation

O Driver cellphone use
O Eating
O Smoking

O Enforce seatbelt use for all occupants
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Europe DMS & ICMS Safety Legislation

O Euro NCAP testing DMS & ICMS from 2024

O Delayed from 2022 owing to Covid-19

O “Driver readiness monitoring” from 2022

O “Advanced distraction recognition” from 2024
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3.1 | Chassis & Safety - Autonomous Mobility and Safety
Further Active Safety Content Driven by Legislation (e.g. EU)

“General Safety Regulation” of the EU
(simplified view)

Product
(component only one time

Implementation
(New Vehicles 2 years after New Types)

W
= Components
Emergency Braking Advanced emergency braking for vehicles i ARS and/or MFC
Emergency Braking Advanced emergency braking for VRU m ARS and MFC
Lane Keeping Emergency lane keeping c) ] 0 MFC
Reverse Maneuvering Reversing safety - with intervention E B BB m 2'SRR
Traffic Sign Recognition Intelligent speed assistance I | i MFC
Right Tum Assist Blind spot information system (Tuming Assist CV) B B fiii SRR or SVC
Event Data Recording Event (accident) data recorder = = | I | ADCU or Infotainment HPC
] ADCU or Infotainment HPC

Driver Monitoring Drowsiness and attention detection in-cabin cam

Advanced distraction recognition in-cabin cam
|l_a 'Tm (] y'la Dressure )onitonng 1o =5 auty THFIVIS

Source: Continental Investor Presentation April 2020 (Fact Book 2019)

As confirmed by EU on March 25th 2019: - On the Parliament's side, the IMCO committee should vote on April 2, 2020. The final, formal vote is expected to take place under the new Parfiament in the autumn, after the EU elections.
- All timing proposals based on the assumption that GSR enters into force in November 2019. (Application date = +30 months | A = on application date | B = +24 months | C = +48 months). 39

Investor Presentation, April 2020 © Continental AG



Euro NCAP & Thatcham Research
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U.S. DMS & ICMS Safety Legislation

O Moving Forward Act (H.R. 2) passed House, moved on to Senate
O Includes legislation for DMS and other auto safety technology
O https://www.congress.gov/bill/116th-congress/house-bill/2/text

O SAFE Act to reduce accidents and improve automotive safety
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Leveraging ADAS Forward Camera for ICMS

O Well-known and well-proven location
O Extremely space limited
O Integrate forward and interior cameras

O Maximum power consumption about 6W
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Xilinx to Power New-Generation Subaru EyeSight
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Leveraging ADAS Forward Camera for ICMS
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Leveraging ADAS Forward Camera for ICMS
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ADAS Forward Camera Market Share Estimates

Mobileye
60%

Who Says DMS & ICMS Technology is Obsolete?

22



Leveraging ADAS Forward Camera for ICMS
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DMS & ICMS Software Suppliers

O Seeing Machines Super Cruise; Fovio DMS processor; ~6 billion kms naturalistic data

O Smart Eye Head, face and eye tracking; series-production in various BMW models
O Eyesight Technologies Demonstrated algorithms running on Mobileye Open-EyeQ

O Jungo Connectivity DMS & ICMS called CoDriver

O Xperi Established automotive vendor (DTS)

O Others : ADAM, Affectiva, Minieye, Momenta, SenseTime, 30+ suppliers in China
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