2027 Deploy an Autonomous Valet

oam bpddpd Parking Solution with Cameras
Using Al

sSuUum m |t James Kim & Peter Lee

VIRTUAL | MAY 25-28 Nextchip & VADAS

Enextchip



Nextchip & Vadas Overview

[Enextchip



embedded

summit

Nextchip

Developing Vision Processor for 24 Years Parking Solution Technology Expert

Proven Reliability Experience in Automotive Market for 10 years
: Mass Production more than 27 car models Owns All IP for Autonomous Valet Parking
Global Sales Network Solution

Automotive Certifications Record Proven History
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Technologies Development History
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Nextchip ADAS SoC

I nextchip

FROM IMAGE PROCESSOR
TO ADAS PROCESSOR

Using experience and established ecosystem in_automotive market,

have expanded market to sensing(ADAS)

© 2021 Nextchip Co., Ltd

IMAGE
SIGNAL
PROCESSING

em hedded

ADAS SoC

w/smart function

* Customer Friendly Tool
* Tuning Capabilities
» Application Bonding
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® Edge Processor
Processing Capability in sensor domain

» Limited Power consumption Allocated to Camera Module * Rear AEB
Front AEB

Need to Consider the Camera Module Size

DMS(Driver Monitoring System)
BSD(Blind Spot Detection)

APACHE4

Triple core ARM Cortex R5F
& CEVA XM4 586, . ' .

E-mirror

APACHE5 T e08! ®
Quad core ARM Cortex A53 .
& Aiware(NPU) '

Enextchip
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® Central Processor (Purpose FIT IN Processor)
High enough computing power for being central processor

» Right for Domain Controller

« Autonomous Valet Parking

APACHEG6

ARM Cortex-A8 Quad Core 64 bi’:g .
GPU(>85GFLOPS), NPU(STOPS) Embedded N
VSLAM Accelerator Embedded ..
4~6CH ISP Core . :

Enextchip
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.‘ Why AVP? embedded

FL nextchip Design Expertise in Application-Bonded Processor

4 )

ili TSR C System Reports 2019-2020
Marketability amera System Reports

| Illll * Expected Volume 38,770K units by 2035.
* The Market Revenue of APA(Automated Parking Assist) & AVP(Autonomous Valet Parking will reach $6,991m by 2035.

~~~~~~

VW - Autonomous Parking Ford - Automated Valet Parking Nissan - Propilot Hyundai — AVPS, Automated Valet

\ Parking System /

Enextchip
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What Should Be Considered for AVP Solution
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depending on the parking environment and driving distance

AVP Basic Long Distance (<approx.900m

Short Distance(<15m)

[ The required technologies will evolve

More complex functionality is needed

Enextchip
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AVP in Plane Ground AVP Plane and Multistory

WU . Deep Learning
: Detection(PD, VD, PSD, Sign, ...)
: Segmentation (Drivable road, Corner, Curb, ...)
* Sensor Fusion (Camera + USS or Radar)
: Multi sensor fusion in near field
: Multi channel High Resolution image processing(ISP)
: SVM with On-road Calibration

 VSLAM

: Localization (to find the Ego vehicles location)

» Applied to Single SoC for feasibility
» Main features: PD, VD, PSD (Parking Slot Detection) + SVM : Mapping (to avoid island trap in a parking space)

Enextchip
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VSLAM

AVP AIT IN PROCESSOR

I\ nextchip
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Solution of Nextchip
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4| APACHEG6 Concept ﬁ s

WELL PREPARED 4~6 CAMERA CH
S/W from VADAS IN SINGLE PRODUCT

D Q Possess Four Major IPs 4~6 CH

enable full-stack solution High Resolution

VSLAM

Finds the Ego Vehicle's Location
Only by Camera sensors

heJ ©

& 2

FUSION Functional
SENSOR DATA Safety

Interface for ASIL Compliant

USS, Lidar and Radar Right for
processed data Domain Controller

Enextchip
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APACHEG Block Diagram

ARM Cortex A8 Quad-Core ISP (Min.4CH)

Video Codec(H.265)

Peripherals : CAN FD/LIN/I2C/UART/SPI/QSPI/PWM/GPIO/PCle 2nd Gen

Enextchip
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Conclusion

Functional Safety VSLAM

More than 4 CH = SVM(Surround View
Video Encoder P Monitor)

GPU Data Fusion
CNN Processing Block Dewarp

Enextchip

© 2021 Nextchip Co., Ltd




N 2021
Resources N vnlkgalddcﬁ
| summit

* VW Parking Image

https://www.volkswagenag.com/en/news/2018/04/autonomous parking ready for series vehicles so
on.html

* Nissan Parking Image

https://www.nissan-global.com/EN/TECHNOLOGY/OVERVIEW/pprp.html

* Ford Parking Image

https://techcrunch.com/2020/08/26/ford-bosch-and-bedrock-announce-an-automated-valet-
parking-garage-in-detroit/

* Hyundai Parking Image

https://www.hyundai.co.kr/TechInnovation/Autonomous/Avp.hub

Enextchip
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« AVP Plane Video
https://vimeo.com/467567660/58964e4613

« AVP Animation Video
https://youtu.be/JiXW4IXLqu4

* Nextchip Homepage(Introduction)
http://www.nextchip.com/eng/nextchip/nextchip.asp

 VADAS Homepage(Introduction)

http://vadas.co.kr/company/mission/

Enextchip
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