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Key Trends and Challenges in Practical
Visual Al and Computer Vision

Jeff Bier, Edge Al and Vision Alliance / BDTI
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Deep Learning

Big Data

Cheap, Energy- Efficient
Hardware

Cloud Compute

Capital, Talent

edgea|+V|5|on ALLIANCE

s that perceive + understand

* Algorithms that work
* Ability to address diverse applications

* Ability to train deep neural networks

* Widespread deployment

Alunuoddo

* Simplifies development, deployment and scaling

* Fuel innovation, development, deployment and
scaling

© 2020 Edge Al and Vision Alliance
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Use of Neural Networks in Vision Applications VISI- N
summit
100%
90% 81%
80%
70% 59%
60% 51% A
50% 38% ey gl to
4 0 % ol et
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20% RN
20%
10%
0% bit.ly/
2016 2017 2018 2019 DeveloperSurvey
mYes, extensively mYes, in a minor role WhitePaper2020
Source: Edge Al and Vision Alliance, Computer Vision Developer Survey, Oct. 2019
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iRobot 10
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Blue River Technology

ultrasoundtechnicalschools.com
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Processors:Used for Medical Vision Applications embedded

. VISI N
(Excluding CPUs) o
NVIDIA - GPU 41% nc
ARM - GPU .
Qualcomm —

Intel - Movidius T 1% +6
AMD e 4% +10
ARM - Vision/ML Co-processor e —— 2% +6
Xilinx e ?0% nc
Intel - FPGA IS 18% nc
Analog Devices aEEaSSSmmm—————————— /7% +12
Ambarella mesesssssssssssss————— 1 /% +7
NVIDIA - Tegra SoC IS 16% -8
Intel - Other E———————— 13% +2
NXP meeesssssssssssssss 12% -1
ST Microelectronics e 10% nc

Lattice e 10% +6 Source: Edge Al and Vision Alliance,

CEVA meeesssssssss 10% nc Computer Vision Developer Survey, Oct. 2019

Edge dl+VvIsion ALLIANCE" © 2020 Edge Al and Vision Alliance
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Image: iconspng.com Image: aliexpress.com
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Building Blocks VISI N
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Frameworks Simulators
Processor Modules -
Libraries
Processors Sensors
ISPs Optics Refer.ence Compilers
Designs
Memory Light Sources L
Camera Modules & Networks
Tools-as-a-Service Training Data & Labeling
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Challenge: Many Technology Choices
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VISIZUUZN Best Developer Tool
PRODUCT  (inteD e
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HOW IT WORKS

Video Streams [ Images
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4 Server
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Queue
FPGA GPU VPU
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Video/Image
Output
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Most Challenging Areas of Computer Vision SAabedded

Product Development summit

Algorithm implementation/optimization NN 54% " 1%
Algorithm design I 53% W 2%
Dataset curation EEE———— 34% A 10%

Dataset annotation I 32% ‘.‘ 7%
Hardware design IEE———————— 31% 2%
*Identifying the right hardware platform for deployment I 30%
Dataset sourcing IEEEE——— 29% 4 6%
Product testing/validation IEEEE——— 26% W 2% Ranked as one of top three

Software integration I . 24% Y 4% *Answer Option Added in 2019

Other W 2% 1%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Source: Edge Al and Vision Alliance, Computer Vision Developer Survey, Nov. 2019
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Visual Al and Privacy

g Homeland Security is walking back its plans to use facial
o
o - - L] L] - L] -
: recognition on US citizens traveling internationally
Aaron Holmes
Dec 6, 2019, 11:43 AM
« The Department of Homeland Security will not require traveling US citizens to participate in a facial recognition screening, the
agency announced Wednesday.
« The announcement reverses a DHS proposal last week that would have mandated that all US citizens have their faces scanned
when traveling internationally.
= » Facial recognition scanning is already a requirement for non-citizens who travel in the US.
2 The Department of Homeland Security is changing course on a policy introduced last week that would have required all US citizens
@ traveling internationally to have their faces scanned and added to a biometric database.
§
e,
> ( ))) DORSEY POTENTIAL IMPACTS OF PRIVACY REGULATION AND LITIGATION ON VISION TECHNOLOGY
3 always ahead
5 10
>

Bob Cattanach, Dorsey & Whitney
ALLIANCE © 2020 Edge Al and Vision Alliance 23
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Design for Privacy vist

John Velasco

Coolblue.nl

Parametric.ch
© 2020 Edge Al and Vision Alliance 24
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Trained Deep Neural Network

Image: freeCodeCamp.org
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Typical Composite Real-World Algorithm e

Estimating % of People Wearing Masks summit

| | Person ID
r . — >
! Tracking ! v
: Pose algOI'ithm Estimated :

|nput i keypoints (keypoti:ts) Head box | I o | .
| RIS _ mage binary classifier People counting

frames : : heuristic ' Face Face module
| _ ‘bounding lassificati
= R * bores score (0.100] % of People
BN\ ) o / Wearing Masks
| | Face classifier
Head detector
(mask / no
mask)

-
’

., & > tryo-labs

Classified: 29 / 98 -
With Mask: 8 f27%] &

Source: Tryolabs
(diagram modified)

© 2020 Edge Al and Vision Alliance 28
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Commercially Licensed Algorithms VISI N
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Detail
Preservation
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Semantic Segmentation Filter

Image: Morpho
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Components-to Solutions VISI- N
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Frameworks Simulators
Processor Modules -
Libraries
Processors Sensors
ISPs Optics Refer.ence Compilers
Designs
Memory Light Sources il
Camera Modules & Networks
Tools-as-a-Service Training Data & Labeling

S5 | edge ai +vision ALLIANCE
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VISIUN Solution
. PRUDUCT ﬁ“ﬁ Horizon
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: | edge ai +vision ALLIANCE"

Tool Chain

JOURNEY

Matrix 360°
Perception

H\\L|Data
Collection Too\s

Mapping
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Image: Skydio via highways.today

Image: appleinsider.com Image: pcc.disam.etsii.upm.es
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Use of 3D Perception in Products |
summit

100%
90%
80% 70%

70%
55%
60% 51%

50%
40%
30%
20%
10%

0%

2017 2018 2019

mYes, currently using ®Yes, planning to use

Source: Edge Al and Vision Alliance, Computer Vision Developer Survey, Nov. 2019
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Sensor Innovation VISI N
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Image: techspot.com
Image: imveurope.com
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Event-Based Image Sensors VISI N
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PRODUCT A%Ua'tion

OFTHEYEAR ~ Dynamic Vision Platform
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e edge al _+ VISION ALLIANCE © 2020 Edge Al and Vision Alliance 37
et Inspiring + empowering innovators to design systems that perceive + understand



. YL
__._____.i-_.._..--‘-_-_i.- . l-‘i.‘_‘h‘
h.”..____:._- -_-‘-“-_-t_.
wiag a4 8 sanddPOINN
e n @ 8 B0 'TRER Y]]
wWid g b 8 8 @ -h-.-“..‘
....--_-s-a_‘tb-_‘..‘_
.”_....._______-_- " -_-_-‘1‘_‘.
.-.-‘-n--‘.“‘

SR B R .‘11
.__+__.--.-_-..‘_‘“_

e g,

Applications and Opportunities

R -rc-_.;_
..-.._...- . -";
ﬁ..---...ﬂr’
ITEEREE R .#-_5

T EE RN R R
+.---4-a.‘_.';
wrrrrr s enay W
:._________._-_.--_-.-..-.‘F
N N TN LIl 1)
R NN YL
._..o..----.-‘i
_._...._.___.._-_-_-:’.

"ivias gy g

Inspiring + empowering innovators to design systems that perceive + understand

edge ai +Vision ALLIANCE’




Source: Seegrid

Source: Restoration Robotics Source: Blue River Technology Source: Knightscope
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Applications: Smart Spaces

Source: Compology
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Image by Digital Globe and Orbital Insight © 2018. . > B N ko | 2 L=

Source: Orbital Insight Source: Identified Technologies Source: Amazon Source: Hortdaily.com
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€pternative

Source: Opternative Source: HeartFlow
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SETS 1/4

i)

Source: VirtuSense Source: Sight Diagnostics Source: Reflexion Health
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The Edge Al'and Vision Alliance vlkflddpr(\1

summit
The Edge Al and Vision Alliance is a partnership e
of 100+ leading technology and systems companies el e
"an g "
| I ElEs

We inspire and empower product developers to create “u
better products using computer vision and edge Al L

* For free educational resources, visit

e
www.edge-ai-vision.com and sign up for A
our newsletter

We help companies find their best opportunities in this burgeoning industry

* For membership info, contact us: info@edge-ai-vision.com

R i + Visi .
e i edge al _ _VISIOI’] ALLIANCE © 2020 Edge Al and Vision Alliance
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Take-Aways VISI- N
summit

Computer vision/visual Al deployment at the edge is accelerating rapidly

* Fueled by deep learning and rapid improvements in processors, sensors, tools, platforms

There are numerous huge opportunities to improve lives and industries, and build businesses

* At the solution, platform and component levels

There are many serious challenges:
* Data
* Overwhelming range of choice in components
e Assembling robust solutions—not just trained DNNs
* Avoiding reinventing the wheel
* We are entering a golden era of practical computer vision

* Take advantage of it! Go out and make something!

e edge a|_+_VIS|0n ALLIANCE © 2020 Edge Al and Vision Alliance 46
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Inspiring + empowering ini to design systemns that perceive + understand
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Email me for:

e Questions

* |Information about how your company can become a Member of the Edge Al and
Vision Alliance

Jeff Bier www.Edge-Ai-Vision.com
Founder, Edge Al and Vision Alliance bier@edge-ai-vision.com
Chairman, Embedded Vision Summit +1 925-954-1411
President, BDTI

Walnut Creek, CA 94596 U.S.A.
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