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Patterson Keynote — My Takeaways

Domain-specific architectures (DSAs) are the way forward
Domain-specific languages are key to exploiting DSAs
Importance of the software stack

Raising the hardware/software interface enables processor
innovation

Less is more: It’s harder to come up with simple solutions,
but they accelerate progress

Take the time for a quantitative approach
e Good benchmarks are essential

The market is impatient!

edge ai +vision
ALLIANCE © 2020 Edge Al and Vision Alliance
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Bill Pearson — Intel: Complex Choices vist I

- - embedded
Edge Al has a wide range of requirements i/lgplddn

* 43% of Al tasks will occur on ‘ summit

edge devices (vs. cloud) in 2023

POWER

é,i} Q ALGORITHMS —m_

HARDWARE
INFERENCE CPU

e 15X growthln devices with Edge ssecases g DEV TOOLS ‘-I sorTwaRe o

Al capabilities by 2023 e O m &
SCALE
Q
* Diverse edge Al applications with BENCHMARKS GPU
d |Ve rse req u | reme ntS . Many great frameworks, unique use cases, no one size fits all
intel. e

e ...no one-size-fits-all solution

Source:
Bill Pearson,
Intel

* Appropriate benchmarks are key

 DevCloud for the Edge provides a quick start

+ n
ANCE © 2020 Edge Al and Vision Alliance 4
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Pulin Desai — Cadence: Heterogeneity VISt T

ambedded

Processing Flow for Inference in the Embedded System VISt 1l

* Inference ¥ application!

. . . Sensing
L Real edge AI appllcatlons typlcally The Outside Pro:;ersesing » |nference » Prolz::.:‘.lng
. . . World
combine inference with pre-
processing (e.g., filtering) and PSS e aomiersenmen > Ao
pOSt-prOCESSIng (e'g" traCklng) Vision Applications: Mix of Vision and Al gll%?:ﬁ
* Important implications for tools,
Face Detection Pyramid =0
p rocesso rS, a n d S kl I I S 9 Vision Operation Al Operation )
g ) )
HDR Dgt(; c;r::m Isi‘zﬁzcg.esai, Cadence
\ Al Operation Vision Operation Y,
e I
\ Al Operation Vision Operation Y,

« All use cases still have mix of vision and Al operations

_ i * Need for both vision and Al processing in the camera pipeline
cadence 1 s g s

+ n
ANCE © 2020 Edge Al and Vision Alliance
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Steve Teig — Perceive: &fbedded

: -8 : VISI N
High Efficiency Edge Processing summit

° Edge processor preferred due to COSt, Accuracy through Capacity and Performance
latency, power, security and privacy

* High accuracy on demanding tasks

Top-1 accuracy (%)
- o

requires large DNNs...

 ..which require high performance N ‘ ”’
ercelve
streams everything to the cloud

25
Biancoetal., 2018
g Source:
u Steve Teig, Perceive
' A!\)

Significant costs to user & provider
' S ©)

* Encrypt your networks to protect your [P | ot consumer camers/doorel

Cloud Latency Power

)

Security Privacy

Perceive =

+ n
ANCE © 2020 Edge Al and Vision Alliance 6
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Ning Bi = Qualcomm: VIS A

Research and Applications summit

2020,

pmhpddpd

Qualcomm Computer Vision Research vist

 Qualcomm is investing in fundamental

research in visual Al ‘“ .

User authentication View 3D world from 2D camera | Perception of faces and bodies | Multi-modal vision

- Camera + radar pemeitiun .

« Localization

« Sensor fusion and road visualization
« Intelligent behavior planning

« From ADAS to Autonomous Driving

= SLAM in extended reality (XR), « Semantic segmentation
car and robot navigation « Face detection, recognition, etc.

= 3D Face Authentication

* Visual Al use cases in automotive are

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

Driver Monitoring System
- Drowsiness and distraction

multiplying — including monitoring e

= Both are certified by FIDO

Security-Rich,
Built in Anti-spoof protection

driver and passengers for safety .

smbedded
summit

2D/3D camera QDMS QDMS
manager configuration display
Source:

Ning Bi, Qualcomm

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

Face
detection

3D facial Facial Gaze and eye
e Face
landmarks/pose mecognition expression closeness
estimation 9 recognition detection

Driver activity
recognition

QDMS engine with Snapdragon heterogenous computing (
QUG'CON\N\ ©2020 Qualcomm 10

© 2020 Edge Al and Vision Alliance
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Ning Bi-= Qualcomm: S
Research and Applications summit

on Research VISI- N

* Qualcommiis _ Yl

7Y o

L] L) L 3
re S e a rC h I n V I 4 Human-centric Vision ADAS & Autonomous Driving

Perception of faces and bodies | Multi-modal vision
« Semantic segmentation - Camera + radar peroeptiun P
« Face detection, recognition, etc.

* Visual Al use ¢

« Localization

« Sensor fusion and road visualization
« Intelligent behavior planning

+ From ADAS to Autonomous Driving

L] L] s
m Driver Monitoring System
u I p y I n g + Drowsiness and distraction

driver and pa v .

smbedded
VISI N
summit

Source:
Ning Bi, Qualcomm

QDMS engine with pdragon heterogenous coi ting (

Qualcomm

© 2020 Edge Al and Vision Alliance
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Today’s Schedule VISI- N

summit

10:30 am-1.00 pm PT
Product Presentations

and Q&A Sessions

© 2020 Edge Al and Vision Alliance
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Conference Tracks visi N

- TECHNICAL INsiGHTS
Can You See What | See? The Practical DNN Quantization
Power of Deep Learning Techniques and Tools

Scott Thibault, PhD Raghuraman Krishnamoorthi
i StreamlLogdic Facebook
@ 9:30 AM - 10:00 AM PDT @' 9:30 AM - 10:00 AM PDT
(DATA) (A.PPLIEATIUNS) (DEEP‘ NEURAL NE‘I"HGRKS) (DEEP MEURAL NE'I"HDRKS)
 ENABLING TECHNOLOGIES BUSINESS INSIGHTS

— EBMeuNeTEGHMOLOGES

I;Iachlng-Learnm_lg-Baied Can You Patent Your Al-Based
erception on a Tiny, Low- Invention?
Power FPGA
Thomas Lebens, Esq.
Hoon Choi Fitch, Even, Tabin & Flannery, LLP
LATTICE SEMICONDUCTOR
@ 1:30 PM - 2:00 PM PDT
(£ 10:30 AM - 11:00 AM PDT HLATTICE
‘ (Pmczssnns) (m.ﬁnnrmus) © 2020 Edge Al and Vision Alliance




Exhibit Hours

STAFFED EXHIBIT BOOTH HOURS

SPECIAL ASIA BOOTH HOURS

ay, Sept 15
6:00 pm —

(Wednesday, Sept 16,
9:00 — 11:00 am China Standard Time)

Thursday, Sept 17
10:30 am —1:00 pm PT

SPECIAL EUROPE BOOTH HOURS
ay, Sept 17
7:00 am — m PT

(4:00 —6:00 pm Central Europea

© 2020 Edge Al and Vision Alliance
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Exhibitors VISI N
summit

Osloolux AMDZ1 NUGW  AVNET cidence CEVA

Chi S& - ¥ I S edge ai + vision 4
Media” C codeplay I'l)eep"te U ALLIANCE Eta Compute Eyedaptic®  cial matter Labs
ovifslcon  HAILO ‘5G: O '
tech nOlOgy Empowering Intelligence I D S - Q Imaglnqtlon lMMERV|SI ’/M§

W nopho MV ™MYTHIC

e LANEYES  LAON PEOPLE  :zpl ATTICE

intel

@ qu Perceive >§ SAMSUNG SDS SLAM@RE SONY. SYNOPSYS [ Teleidoscope

ooooooooooooo

AAAAAAAAAAAA

Psiicon VS 5% rener V\IISEID?'INURES sailient & XILINX. XPERI

+ n
ANCE © 2020 Edge Al and Vision Alliance 12



Finding Exhibitors

embedded

visi=n
summit

-]

Qalgolux

Algolux
L e vewser RETTH

B
BDTi
BDTI
o, QU
C

cadence ]

Cadence Design Systems

Home

brainchip™

Brainchip

CEVA

aaw

Arrow Electronics

Chips (-]
Media

Chips&Media, Inc.

yleyle]

embedded
at n

summit

Sponsors Exhibitors Conversations Summit Rewards Upgrade Support Account @

Q. search - 30

terms must match
AVE.

¥ Live Chat

Avnet fea ' Description

- » Name

' Markets Served

~ Products or Services Provided
Software and Algorithms
ICs and SoCs Development Tools

Cameras Silicon 1P

Design and Manufacturing Services
Processor Boards & Modules
Image and Video Data

Camera Modules Sensors

o co‘ Standards Market Research
Strategic Consultancy
Mergers and Acquisitions Advisory
Codepla

Lenses Open Source

Illumination Memory

© 2020 Edge Al and Vision Alliance

13
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Connect with Exhibitors

summit

Talk in real-time with exhibitors during staffed exhibit booth hours!

BDTI

&~  WANT TO MEET G REQUEST INFO

) (I
ENTER LIVE CHAT

BDTI is a specialized pro
and deep learning. We focus on helping companies create and use technology Development
through:

» Processor evaluation and selection

o Algorithm selection and design

« Software optimization Discussion Q

Chat with us live here in our booth:

» Tuesday, September 15, 10:30 am - 1:00 pm Pacific .
. . Jeremy Giddings 11 hours ago  ***
* Wednesday, September 16, 9:00 am - 11:00 am, CST (for Asian attendees)

© 2020 Edge Al and Vision Alliance 14



Best Best Best Automotive

p X1 Brocessor Developer Tool Solution

N PPid Y\ i

£ Talda' w DevCloud "" Horizon
@ nVIDIA iHike ‘ for the ﬂ‘; Robotics

‘f Jetson Nano Edge Journey 2

VISION
mygg | CONGRATULATIONS 2020 WINNERS!

Best Al Software Best Camera
or Algorithm or Sensor
.4..%/ &
kmorpho niJation

Semantic Filtering Dynamic Vision Platform
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2020 Workshops and Seminar VISI N

summit

Wednesday, Sept 16 | 9:00 am — 12:00 pm PT and Friday, Sept 18 | 9:00 am — 12:00 pm PT

Beyond 2020—Vision SoCs for the Edge rcresenren ey SYNOPSYS
Friday, Sept 18 | 9:00 am —1:30 pm PT Monday, Sept 21 | 9:00 am —1:30 pm PT
Using the Intel Distribution of the Edge Al for Retail
OpenVINO Toolkit for Deploying rresenreosy Nk
Accelerated Deep Learning
Applications Wednesday, Sept 23 | 9:00 am - 1:30 pm PT
eseensy INtel Edge Al for Industrial

|
PRESENTED BY |nte|®

See the Agenda page and click Register Now to add these sessions for $S25 each.

+ n
ANCE © 2020 Edge Al and Vision Alliance 16
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Week Two Schedule-at-a-Glance VISI N
summit

Tuesday Wednesday Thursday
September 23 September 24

Monday
September 21 September 22

10:30 am-1:00 pm PT 10:30 am-1:00 pm PT
Product Presentations
and
Q&A Sessions

Product Presentations
and
Q&A Sessions

© 2020 Edge Al and Vision Alliance
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Daily Remarks with Jeff Bier VISI N
summit
On September 22 (TUES.) and 9:00 AM PDT
September 24 (Thurs.) at 9:00 am PT, | will:
Daily Remarks with Jeff Bier
* Recap Summit highlights from the past day or two o T ton tance
® 9:00 AM - 9:30 AM PDT
* Preview what’s coming up next

e Share data and insights, including:
e Results from the Edge Al and Vision Alliance’s Computer Vision Developer Survey
* Observations on key technology and industry challenges
* “Lighthouse” applications

* Market research highlights

+ n
ANCE © 2020 Edge Al and Vision Alliance 18
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. o B > x emhedded
Use of Neural Networks in Vision Applications VISI N
summit
100%
90% 81%
80%
70% 59%
60% 51% A
50% 38% ey gl to
40% o s
0 ]‘ ’ ‘
20% TN
20%
10%
0% bit.ly/
2016 2017 2018 2019 DeveIoperSurvev
mYes, extensively mYes, in a minor role WhitePaper2020

Source: Edge Al and Vision Alliance, Computer Vision Developer Survey, Oct. 2019

+ n
ANCE © 2020 Edge Al and Vision Alliance


http://bit.ly/DeveloperSurveyWhitePaper2020

Most Challenging Areas of Computer Vision

Product Development

2020

embedded

VISI N
Summit

Algorithm implementation/optimization

Algorithm design

Dataset curation

Dataset annotation

Hardware design

*|dentifying the right hardware platform for deployment I 30%
Dataset sourcing I 0%

Product testing/validation I 26%

Software integration

I 34%
I 32%

—— 24% 4%

e 540 B 1%
I 53% W 2%

4 10%
4 7%

I 31% P 2%

4 %
¥ 2%

Ranked as one of top three

*Answer Option Added in 2019

Other m 2% 1%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
_________ o A+ i, Source: Edge Al and Vision Alliance, Computer Vision Developer Survey, Nov. 2019
e A |.gL IANCE © 2020 Edge Al and Vision Alliance



Most Challenging Areas of Computer Vision

Product Development

2020

embedded

VISI N
Summit

Algorithm implementation/optimization

Algorithm design

e 540 B 1%
I 53% W 2%

Dataset curation

I 34%

4 10%

Dataset annotation

I 32%

4 7%

Hardware design

*|dentifying the right hardware platform for deployment I 30%

I 31% P 2%

I 9%

Dataset sourcing

4 %

Product testing/validation I 26%

Software integration

¥ 2%

—— 24% 4%

Ranked as one of top three

*Answer Option Added in 2019

60% 70% 80% 90% 100%

Other m 2% 1%
0% 10% 20% 30% 40% 50%
_________ o A+ i, Source: Edge Al and Vision Alliance, Computer Vision Developer Survey, Nov. 2019
e A |.gL IANCE © 2020 Edge Al and Vision Alliance



Using Non-Neural Network Algorithms to Perform z020

Computer-Vision Functions VISt T

Don't know, 2%
No, 4% ° ¥ 2%

Not yet, but
¥ 2% planning to do so,
7%

4 4% Yes, in a minor

Yes, extensively,
role, 24%

63%

. . Source: Edge Al and Vision Alliance, Computer Vision Developer Survey, Nov. 2019
ANCE © 2020 Edge Al and Vision Alliance
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Check for-Meeting Invitations and Messages i
- 8 Number on bell icon
® » means new invitations,

prs

messages or notifications

Conversations Summit Rewards Support Accoun

Maotifications

MNew

&

Kim Vaupen (Edge Al and Vision Alliance) requested a
meeting on Tue, Sep 15, 8:45 PM PDT - 9:00 PM PDT

moa TREW SEMnmos
d 1EWY a0 UlNA s

© 2020 Edge Al and Vision Alliance 24
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Thanks to Our Sponsors! VISI N
| ngmlt

PREMIER GOLD

LAON PEOPLE
NAN\\OW  /AVNET —

SYNOPSYS
.B[)TI cadence’

. SPECIAL EVENT
dl—?)e rcelve = LATTICE

Qualcomn  @siticon | | & apees M2




Living Room EC Porch

ehicles

events

Source: TechCrunch

All even!

75 events.

Source: xfinity.com

cal

© 2020 Edge Al and Vision Alliance

Source: deere.com

Rl s
SEsesse

Source: iphoness.com

Source: Skydio

26
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Edge Al and Vision Alliance Members VISI N

R == o ol APPLIED B 4
8tree @A\MOTIVE Woalgolux = aecro K Alied Vision p. AMDZL1  *kAnyConnect @mﬁ?ﬁfﬁi” arm Au-Zone

BASLER’ @E Baumer 1 BITEFURY "Eé?pfn'ﬁs ¢ Blink Al brainchip* cadence Cam|o EHE% CEWA

i { % H B = . .. . r L]
Moths  dcoimoy  Qcodeplay’  cheemiomc 7| Dieeplte Voo Sme®  Bein®  $FLIR O] movson

GML @ GRAPHCORE 4 gyrfalcon HAILO Egg;ggs i D S E :E: iENSO q:||mc:g|ncmon

.
FRAMOS a.i_.‘: FUTUREWEI
e Technalogies

GrAl Matter Labs SEB technology Empowering Intelligence
“vation inseego  intel [JHN  Pukudanm voicon: miatice @ LG @MagikEye 4 Matworks
. Jon Peddie Research MATRIX
. EC
LETEY Menbor QiMcrocwe  [X3] mindtech E oo JMIVEE myTHIC Nacsemi Mrecne NOLQ

&p NovumNy (@ OmrMAsion. @ @ OPTOMOTIVE ~ PATHPARTNER  Darceive C,Q%ie,-a f Platformai ~ °ROPHESEE
NVIDIA — - Bl Sy

Qualcomw S W FR RENESAS 6 MI"") S==50AND ) seenthsense  SLAME@RE "l {J.\ :_:.:. Strayos

rom r@alnetworks ROBOSENSING life.augmented STRADVISION

B smvics  STOPSYS tekrique. Tty 7riore  Stryolabs @siicon  videantis Y T ViU RES

icon to Softw passionforvideo

Whirlgool S<aitient & XILINX. oXIMEQ 4oL

+ n
ANCE © 2020 Edge Al and Vision Alliance 27



Connect with Summit Attendees

yleyle]

embedded

WANT TO MEET LIST

!

P00 9
|

People Sponsors Exhibitors

——— 0

| ——

PODODW™

Summit Rewards

. —y Hoe >

Q  search

Upgrade Support Account gp

terms must match

* First name 1

» Last name o

> Title i

- : _

* Ribbons

» Markets Served

~ Products or Services Sought

Camera Modules Cameras

Design and Manufacturing Services
Development Tools ICs and SoCs
Illumination

Image and Video Data (e.g. for Training)

Lenses Market Research

Build your
Want to Meet List,

Propose a Meeting, or
Send a Message!

&%~  WANT TO MEET

Processor Boards & Modules

Sensors Silicon IP

SCHEDULE MEETING

Software & Algorithms Standards

Venture Capital & Investment Banking

SEND MESSAGE

© 2020 Edge Al and Vision Alliance 28



