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> B & 7 VIAataGlance

Artificial
Intelligence

Embedded Systems Extended I/O

Computer Vision
Embedded

Motherboards System on Modules

Edge Computing

CPUs, GPUs, Chipsets Peripheral ICs, Codecs, SoCs,




> Edge Al for Transportation

Passenger Info Display Ticketing and Metering
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> Technology helps the autonomous
driving system sense road conditions

However, numerous hurdles must still be overcome...

Road Safety is Everything
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Road Safety

US motor vehicle
deaths per VMT, deaths per capita, total deaths, VMT, and population

s

B Deaths per billion VMT
Deaths per million people
Total deaths

I VMT (10s of billions)

| Population (millions)

Deaths per

///\/ billion VMT

1935 1945 1955 1975 1985 1995 2005

> What has been done isn’t enough for

In 2016, nearly 37k people
were killed in road traffic
accident in US.
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Data Source: NHTSA Crash Stats
Chart: Dennis Bratland
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> Insufficient Progress is Being Made

illions)

million deaths each year

leading cause of deaths for
people of all ages

Number of deaths (m

Year
B Number of deaths

cause of deaths for children and
young adults 5-29 years of age

times higher death rates in
low-income countries than
In high-income countries

Year

OOOE

Number of vehicles Rate of death

Data Source: WHO Global Status Report on Road Safety 2018



chchchchch

> Edge Al Addresses The Needs of Safety

Driver Monitoring System Design

360°

0

Surround View Monitoring System

Applying Sensor Fusion

3 Q e

Implementation and Application
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> Driver Monitoring System

) )
I§ Driver Behavior Analyzing I§ Camera-based Driver Monitoring
> Fatigue: yawning, eyes closed, nodding... [> Driver Face: eye gaze, face pose,...
> Distraction: talking, texting, drinking, [> Driver Posture: visual elements such as
smoking, etc. driver’s head and hands.
\ y \ y

CO: Safe Driving C1: Text Right

C5: Adjusting Radio C6: Drinking C7: Reaching Behind C8: Hair or Makeup C9: Talking to Passenger




Deep CNN classification of
distracted driver behavior :
smoking, drinking, yawning...

Face and other key parts ) )
detection and extraction Distraction




> Developing and Implementing DMS

-using Qualcomm platform as an example

O SNPE* SDK
Off-line on VIA DNN O Model T(?ols
Li Workstati @) » oyl » O « Conversion
Inux Workstation Compression (d|c fi|e)
Quantization
Pre-trained VIA optimized Converted VIA DMS
VIA DMS model DMS model SNPE Model

DMS Application

VIA DMS SDK
Runtime on VIA

Embedded Platform

Adreno™ 530
GPU f
Hexagon™ 68

DSP

—

* SNPE: Qualcomm® Snapdragon Neural Processing Engine

SNPE

SNPE
B Runtime librar
(.dlc file) y




AU

ADAS will be deployed as
standard and mandatory

features, not only for
premium models.

4

Parking Guidance

4 A

Every car deserves a decent
Surround View System-—
well-functioning,
easy-to-use and affordable

& )

Real-time Remote Monitoring

e = £

Surveillance Video
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» SVM System Architecture

Snapshot of

up to Calibration

I 8 camera frames Calibration Factor Generation for
I I Geometric Transformation and Stitching
I | (3602 Surround View Calibration Tool)
[

[
I l Generated geometric and |l elllelfelile]g
[ (N, [ S Trﬁching parameters Run-time
[ I Dynamic Calibration
| A2

[
' |
| Synchronized
| up tfo 8 camera I Edge System

UCTIES ) Geometric Transformation and

N == Stitching Parameters (LUT)

B2

Luminous/Color
Correction Parameters

Real-time up to
8 camera
frames input Surround View Image

Integration (Per frame)

Blending Parameters (LUT)
B3




> Multi-Camera Video Synchronization
- resolves vehicle size and at-speed stitching issues

Trigger sync command synoaTira

to camera ISP 6 Images
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fisheye
cameras ﬂ ‘
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Trigger sync command
to camera ISP

FOV190
fisheye
cameras

% \ ﬁ
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Synchronizing 6 cameras
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> Multi-Camera Video Synchronization
- buffer design in driver (8 cameras)

Encoder 1 Encoder2 Encoder 8

P

CMOS Sensor
|

Stitch Buffer Buffer Buffer
\4
Serializer ‘

surround l—
View Player
3x3 Buffer Queue
GMSL GMSL
Service 1 Service 2

| |
Buffer 1 | Buffer 2 |

|
|
|
|
|
|
|
|
|
v

Deserializer

|
v

ADAS ECU

SerDes (GMSL, FPD Link, ...)

Buffer 1 Buffer 2 Buffer N Buffer 1 Buffer 2 Buffer N

GMSL 1 Interleave Frames Queue GMSL 2 Interleave Frames Queue
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» SVM Camera Calibration Flow

The purpose of offline calibration is to obtain the
geometric transformation, stitching and blending

parameters. A lookup table will be generated for
runtime stitching operation.

De-Fish Transform Perspective

Capture Images Calibration View to Top View

Stitch Combine Combine Side View and
e Scene Image Ground View ( Top view )

Generate Vertex/ Mapping on the
Index data 3D Model
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> Mapping 2D Images Onto the 3D Model

r

\

@ ; Mapping Side plane

2D image area

3D surround view scene with
front camera image Ground plane
2D front camera image maps to 3D model -

ground plane and side plane

J
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> SVM Runtime Operation Flow

Front Cam Right Cam Rear Cam Left Cam
Video Video Video Video

Dynamic Calibration
(if needed)

Luminous and Color Stitch
Correction

De-fish Generate Side View

Transform Perspective View

Combine the Scene Image i
to Top View i C g Surround View Image

Generated

. Operation is done by using the Lookup Table (LUT) generated in the calibration phase
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> Sensor Fusion Operation Flow

Camera Radar

Environment condition could

ImpGCf the preCISIO".‘ of vision Camera image detected Radar detected object
based ADAS Se"OUSlY object distances input distances input

Camera geometry correction

Radar distance
Perspective correction project to

window

5 A
s
- ARRA

5 e

4 Environment prediction }

Data matching

[ U U |
By integrating with different range of Final distance calculation with factors
Radar, LIDAR, ultrasound and other
sensors ADAS function can be Fusion distance project to <
L] {3 o i d
accomplished more efficiently. it

\_ v

Final objects extraction Calculate driver reaction time




SVM
-

ADAS Applications

GStreamer | FFmpeg Media Service

Operating Systems

Camera Driver
(Android, Linux, RTOS*)

CPU

CSI#0(4)  CSI#1(3)  CSI#2(1-2)
SoC Platform SVM FCW, LDW DMS

(Qualcomm®, NXP®, VIA) PAS, MOD PD, SLD DVR

DVR BSD, DVR



> The Al-Enabled Hardware Plafforms

(4 Y f Y f Y

Drive Recorder License Plate Recognition ADAS | DMS | NVR | SVM

2.3GHz Quad Core Kryo + Adreno 530

* Auto-grade edition coming soon



N/K

we connect

VIA Mobile360 Specs Comparison

=38t (LDWS) ZEEMN ZEEPUN ZEEMN
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3D/ FE BN (SVM/PAS)

B XA MEZE{UN (BSD)

FiTJER (DOW)
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Digital Video Recorder (DVR)

Driver Monitoring System (DMS)

Arm Cortex A72 x4 + Cortex A53 x4
Dual 1080p front/driver cameras
G-sensor + Gyroscope

Wi-Fi/BT

LTE

CAN Bus

GPS

8-32V DC input

Vehicle Data Logger
Digital Video Recorder
Driver Monitoring System

* ADAS (FCW, LDW, PD, SLD, ...




> Application: Delivery Robots
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Thank You

Vincent Tan

E-mail : VinceniTan@via.com.iw



