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 Qualcomm Computer Vision Research

« Qualcomm Automotive Solution

 Qualcomm Snapdragon Automotive Cockpit Platform
 Qualcomm Driver Monitoring System

 Qualcomm Snapdragon Ride Platform

 Qualcomm ADAS and Autonomous Driving
 Qualcomm Automotive Development Environment

e Conclusion

QUGICO/WV\ © 2020 Qualcomm 2



Qualcomm Computer Vision Research

TY

Biometrics

User authentication
* 3D Face Authentication

 Ultrasonic Fingerprint
Authentication
» Both are certifiedby FIDO

Security-Rich,
Built in-Anti-spoof protection

Qualcomm Snapdragon is a product of Qualcomm Technologies,
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3D Vision

i

Human-centric Vision ADAS & Autonomous Driving

Multi-modal vision
- Camera + radar perception

View 3D world from 2D camera
« SLAM in extended reality (XR),
car and robot navigation

Perception of faces and bodies
» Semantic segmentation
* Face detection, recognition, etc.

3D human face reconstruction
* From a 2D image to a persona-
lized 3D face mesh with texture

Localization

Sensor fusion and road visualization
Intelligent behavior planning

From ADAS to Autonomous Driving

Driver Monitoring System
* Drowsiness and distraction

Inc. and/or its subsidiaries



Qualcomm Computer Vision Demos

Qualcomm Snapdragon is a product of Qualcomm Technologies, Inc. and/or its subsidiaries



Qualcomm® Snapdragon™ Automotive Cockpit Platform
and Qualcomm® Snapdragon Ride™ Platform

Qualcomm Snapdragon Automotive Cockpit and Qualcomm Snapdragon Ride are products of Qualcomm Technologies, Inc. and/or its subsidiaries.
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Qualcomm
Snapdragon
Automotive
Cockpit Platform
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../../DemoVideos/QDMS/qdms_ces_2020.mp4

Driver monitoring system
(DMS)

Occupant monitoring system
(OMS)

teipme | Qualcomm DMS GUI A

&

QOMS with passenger counting and baby/toddler detection

Qualcomn
Automotive
Cockpit
. . . . Platform
Driver Passenger Baby and Driver Driver Interactive
authentication cou nting toddler Safety distraction drowsiness Ul Qualcomm® Qualcomm® Qualcomm®  Qualcomm®

Kryo" CPU Adreno- GPU  Hexagon® DSP Hexagon
Qualcomm Snapdragon is a product of Qualcomm Technologies, Inc. and/or its subsidiaries Tensor

Accelerator




Qualcomm Driver Monitoring System Demo

Qualcomm Snapdragon is a product of Qualcomm Technologies, Inc. and/or its subsidiaries



Qualcomm Driver Monitoring (QDMS) System ?ﬁﬁﬁ

2D/3D camera QDMS
manager configuration

QDMS event monitor Event
(Drowsiness/Distraction) QDMS manager QDMS wrapper metadata

Face
detection

Facial Gaze and eye
expression closeness
recognition detection

3D facial =

Driver activity
o landmarks/pose .
recognition estimation recognition

QDMS engine with Snapdragon heterogenous computing (

QUCI ICOIW“ © 2020 Qualcomm




Qualcomm
Snapdragon Ride
Platform




Sensor coverage for 360°
environmental recognition

complemented by HD maps HD-Map  C-V2X Lidar
Long range Mid range
e Long range " and V2X
& rear camera 5
Rear side
CV2X : Localization camera

Y Mid range
Mid range g s camera
radar y i :

Long range
— Localization Ultrasonic
Mid range Qualcomm VEPP
% radar + Map Fusion
Front side }
camera
; o Long range Buc Qualcomm QUQICONVV\
. i N A < radar | b
Ul RIS ' . ADAS ADAS Autonomous
fadan application application driving
H £ S P essor accelerator
‘ ‘ ‘ ‘ Scalable and Thermally efficient
Traffic light Trafficsign  Pedestrian Bicycle Vehicles Lane detection 3 Quokcomn. (g W




1-2x front camera B SOC

1-2x front camera

Rear camera (viewing

Rear camera

SoC
Front radar MCU Front radar MCU Front radar MCU soC 1-2x front radar MCU
2x corner radars MCU 2x corner radars | MCU 4x corner radars MCU 4-8x corner radars = MCU
1

or surround camera 2-4x LIDARS
NCAP /L1 Level 2 Level 2+/L3 Level 4+

Both Level 2 and Level 2+ are generalized as Highway Autopilot systems but there is a broad range of KPIs, features that scale with

different levels of complexity and performance needs and thus enabling different levels of safety and convenience experience



Qualcomm Snapdragon Ride Platform Demo

Qualcomm Snapdragon is a product of Qualcomm Technologies, Inc. and/or its subsidiaries



Snapdragon Ride Autonomous Stack

High-precision localization @
GNSS,

2020

embedded

IMU, C| AN Qualcomm N Sparsg map
VEPP fusion

Multi-

v

v

Sensor
fusion

v

Radars

Robust perception stack
camera/radar centric

QUG ICO’W“ © 2020 Qualcomm

Human-like driving
planner assertiveness

Motion

v

Behavior

lannin
prediction and P o

planning

v

Lateral and longitudinal
controls DBW

Summit
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Proven Development
Enwronment

Camera Radar Behavior Intelligent  Continuous
perception  perception planning  datarecord learning

T TensorFlow Performance
Compiler Compiler monitoring
Network :
Profilers Debuggers optimizers Quantizers
PYTORCH T TensorFlow
PYTORCH Keras @xnet
Cognitive Toolkit 44 PaddlePaddle

Qualcomwn




Conclusion

Advancing visual computing by Shapdragon

« Shnapdragon Automotive Cockpit Platform - Infotainment + QDMS
« Shnapdragon Ride Platform - ADAS and autonomous driving
Advantages of Qualcomm’s automotive solution

« Telematics in 4G/5G with integrated C-V2X and HP GNSS technologies
« Car-to-Cloud Services

* Integrated computer vision by Al across automotive applications

« Scalable and thermally efficient chip design

More information go to % AWARDS 2020 WINNER
. https://www.qualcomm.com/products/automotive B p—

Automotive Tech Company
of the Year

Qualcomm
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