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Qualcomnm
Al research

Advancing Al
research to make
efficient Al ubiquitous

Power efficiency Personalization Efficient learning

Model design, Continuous learning, Robust learning
compression, quantization, contextual, always-on, through minimal data,
algorithms, efficient privacy-preserved, unsupervised learning,
hardware, software tool distributed learning on-device learning

A platform to scale Al
across the industry

Qualcomm Al Research is an initiative of Qualcomm Technologies, Inc.
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Accelerate Your Edge Compute
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AHEAD OF WHAT'S POSSIBLE™
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Witness potential made possible at analog.com.
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—- EDGE IMPULSE

The Leading Development
Platform for Edge ML




Decarbonization | . pigitalization

Driving decarbonization and digitalization. Together.

Infineon serving all target markets as -
Leader in Power Systems and loT (I"fineon

www.infineon.com
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NEUROMORPHIC
INTELLIGENCE FOR THE
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Renesas is enabling the next generation of Al-powered solutions
that will revolutionize every industry sector.
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STMicroelectronics provides extensive
solutions to make tiny
Machine Learning easy

o

www.st.com/al



synaptics

GEUSIEERING

5 = A R
AV iV 2 * af A i s
i d F



Silver Strategic Partners

/l]Z[F‘ % brainchip GREENWAVES ’” #Grouety Loc.

ARDUINO TECHNOLOGIES

Q"/ Himax

(@ imagimob Nota Al "M

i POLYN ( Xeexd Schneider et <
TeEnonY » LElectric xs>e°|1siM|_ SILICON LABS STDK




Join Growing tinyML Communities:

16.2k members in
49 Groups in 41 Countries

tinyML - Enabling ultra-low Power ML at the Edge
https://www.meetup.com/tinyML-Enabling-ultra-low-Power-ML-at-the-Edge/

4k members

&
12.7k followers

OftsEn

The tinyML Community
https://www.linkedin.com/groups/13694488/
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Subscribe to
tinyML YouTube Channel

for updates and notifications
(including this video)
www.youtube.com/tinyML

£ YouTube

gL tymL 10.2k subscribers, 623 videos with 368k views

4.33K subscribers

HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT O\

36:41
On Device Learning On Device Learning - Oon Device Learning On Device Learning On Device Learning On Device Learning
Forum - Professors... Manuel Roveri: Is on-...  Forum - Warren Gros... Forum - Yiran Chen:... Forum - Hiroku... Forum - Song Han: O...

106 views * 4 days ago 138 views * 4 days ago 54 views « 4 days ago 47 views - 4 days ago 132 views * 4 days ago 137 views « 4 days ago

=

Q :
Join the tinyML t \ o u

Challenge!

tinyML Smart Weather  tinyML Talks tinyML Talks tinyML Talks tinyML Smart Weather  tinyML Trailblazers
Station Challenge -... Singapore:... Shenzhen: Data... Singapore:... Station with Syntiant..  August with Vijay...
122 views * 4 days ago 262 views * 511 views * 229 views * 265 views * 286 views *
2 weeks ago 3 weeks ago 3 weeks ago 3 weeks ago 1 month ago
i Nourat oo Y

B | B2

tinyML Auto ML tinyML Auto ML tinyML Talks Germany:  tinyML Trailblazers tinyML Auto ML tinyML Auto ML
Tutorial with SensiML Tutorial with Qeexo Neural network... with Yoram Zylberberg  Tutorial with Nota Al Tutorial with Neuton
351 views * 462 views * 374 views * 133 views * 287 views * 336 views *
1 month ago 2 months ago 2 months ago 2 months ago 2 months ago 2 months ago

Compe-setong ol i oo IR

L R

tinyML Challenge tinyML Talks South tinyML Talks: The new  tinyML Talks tinyML Auto ML Forum  tinyML Auto ML Forum
2022: Smart weather...  Africa - What is... Neuromorphic Analo... Shenzhen: S EXM... - Paneldiscussion -Demos
378 views * 214 views * 448 views * 159 views * 190 views * 545views
2 months ago 2 months ago 2 months ago 2 months ago

2 months ago 2 months ago



http://www.youtube.com/tinyML

Call for Presentations and Posters — Deadline August 7
https://www.tinyml.org/event/asia-2023/
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2023 Edge Al Technology
Report

The guide to understanding the state of the art in hardware & software in Edge Al.
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Martin Peacock

Dr Martin Peacock is an industrial bioelectrochemist with
over twenty years of biosensor experience, having had
Industrial roles from Abbott Diabetes to GSK, and solving
technical challenges from continuous glucose monitoring to
RNA analysis. In recent years Martin has set-up biosensor
focused companies across the globe from Silicon Valley
California to Oslo Norway.
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ABSTRACT

One of the last frontiers of the Internet-of-Things and TinyML is collecting
and interpreting chemical, biochemical and biological data. There are
multitudes of solutions for knowing the condition of a system through the
capture of temperature, humidity, position, images etc, but knowing the
chemical and biological condition of a system is still the most unexplored
domain.

In this talk ZP discusses biosensors for a smart bio-edge including sensors
for. viruses, nitrate, purines, oxidative status, capsaicin, and purines;

applications covered in this talk includes Clean Water, Food Quality and
Health.
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Call to action

All the easy stuff is done, time for biology
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Today

® Quick introduction to ZP and myself
® Why does ZP exist
— loT, TinyML and the technology/application gaps

® Wearables — Embedded and Transdermal

® |VD (Lab on a chip, Rapid Diagnostic Testing, PoCD, Spot testing)

® Applications:
— Food Quality , Clean Water and Health
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» Martin Peacock
» First degree chemistry
» Second degree electrochemistry
» Industrial roles:
» GSK - Medicinal Chemist
" Blecirochemist “Jge ) Swansea
» Companies founded in the last Yl /\X
4-years: Prifysgol
» Zimmer and Peacock Ltd Abertawe
» Zimmer and Peacock AS
» Zimmer and Peacock Inc
» Ceelab
» Aliksir




Brief Introduction to ZP
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ZP - Commercial

* Launched-2014

* [SO13485 — Development and
manufacturing of biosensor and
IVDs

* Contract developers and
manufacturers of electrochemical
biosensors

* Norway and UK
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ZP AS occupies
new building




United Kingdom

- 'K’ @@\ Swansea
A2 University
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Prifysgol
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Miniaturization Connectivity Cloud Data
computing/API Sciences/Al/TinyML

Smart phones
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Haematology and
analytes in blood
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Tiny total sensing system from ZP: Glucose and.
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E’f Warning

Electrochemical Sensors are often

In intimate contact with the sample
and contain biological material

For every
application there is
an accompanying

TinyML model
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Implanted
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~« Electroanalytical techniques
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Voltammetry

P

Electronics for biosensors
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Continuous Measurements

‘AL > TALKS
webcast

 |n-vivo Embedded
e Ex-vivo Wearable

* |n-situ soil
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7"' Telometry unit with sensors ZP
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Batteries
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Implantable tag
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CGM data from sensor implanted in a non-human subject :
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wglucose Sensor — Generation One
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¢ Microneedle development ZP
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CE: Ag/AgCl

Insulation

RE: Ag/AgC! WE: Functionalized Au

MEMs fabrication _ _
Inject molding Other sensor fabrications
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m& ... Some statistics on nitrate

* 1.2 % of global CO, production is from nitrate
production

1.0 % of global energy production goes into
nitrate

e 67 % of nitrates are wasted

* Local pollution: blue baby syndrome,
eutrophication, acidification of soil
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Nitrate Sensor Mesh Starter Kit — WiFl - LoraWAN ZP
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Field Installation
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Case study one




S Background

webcast

Scan: 1
HJJ\N\/\‘/CHS .

HO

Current

OCHs,

rofessor Richard Capsaicin
Compton - Oxford = :

Valtage [ mV

<o (P . wesks NANOMAYA G
B RSClotinn n :m @cansanoiics
[The Analyst BARG, Creveunare con
€ Congoo jrdia eNews wsnre "EWE e
(] [r——
/lw) Cogn

#* innovations report

Dailyindia.com et

r“mm Frrwisn xmnoc_._m
PR i _PEPPERWORLD

2ESORE] o~ ] D ([ St ZDemscnaicsn

W@Piine
Pl [nvi«'mds e

e AR %




“Measuring the hotness of chillies
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Analytical Testing Panel Testing Guessing FoodSense
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Validation of shopping list

HPLC method
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Nitrate
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All the easy stuff is done, time for biology
, blochemistry and chemistry
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This multimedia file is copyright © 2023 by tinyML
Foundation. All rights reserved. It may not be duplicated
or distributed in any form without prior written approval.

tinyML® is a registered trademark of the tinyML
Foundation.

www.tinyml.org
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This presentation in this publication was presented as a tinyML® Talks webcast. The content reflects the
opinion of the author(s) and their respective companies. The inclusion of presentations in this publication does
not constitute an endorsement by tinyML Foundation or the sponsors.

There is no copyright protection claimed by this publication. However, each presentation is the work of the
authors and their respective companies and may contain copyrighted material. As such, it is strongly
encouraged that any use reflect proper acknowledgement to the appropriate source. Any questions regarding
the use of any materials presented should be directed to the author(s) or their companies.

tinyML is a registered trademark of the tinyML Foundation.

www.tinyml.org




	Slide 1:    “Biosensing at the edge of the Cloud”
	Slide 2
	Slide 3: Executive Strategic Partners
	Slide 4
	Slide 5
	Slide 6: Platinum Strategic Partners
	Slide 7
	Slide 8: Gold Strategic Partners
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Reminders
	Slide 24: Martin Peacock
	Slide 25: Today 
	Slide 26: Call to action
	Slide 27: Today
	Slide 28: Quick resume
	Slide 29: Brief Introduction to ZP
	Slide 30: ZP - Commercial
	Slide 31: ZP Team 
	Slide 32: Norway
	Slide 33: United Kingdom
	Slide 34: Why are we here?
	Slide 35: Why ZP?
	Slide 36
	Slide 37: What makes what we do possible
	Slide 38: Trends in biosensing Miniaturization
	Slide 39: Applications
	Slide 40: Electrochemical biosensors
	Slide 41: Warning
	Slide 42: Low cost to manufacture and scalable
	Slide 43: Configurations
	Slide 44: Electroanalytical techniques
	Slide 45: Voltammetry
	Slide 46: Continuous Measurements
	Slide 47: Telometry unit with sensors
	Slide 48
	Slide 49
	Slide 50: Implantable tag
	Slide 51: Glucose Sensor – Generation One
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57: Microneedle development
	Slide 58
	Slide 59
	Slide 60: Some statistics on nitrate
	Slide 61: The Problem
	Slide 62: Progression of the ZP nitrate sensor
	Slide 63: Products:
	Slide 64: Soil Nitrate Sensor Mesh Starter Kit – WiFI - LoraWAN
	Slide 65: Field Installation
	Slide 66: Data
	Slide 67: Case study one
	Slide 68: Background
	Slide 69: Measuring the hotness of chillies
	Slide 70: FoodSense
	Slide 71: Validation of shopping list
	Slide 72: Iterations 
	Slide 73
	Slide 74: SenseItAll – Discrete Measurement 
	Slide 75: TAS
	Slide 76: Nitrate
	Slide 77: Call to action
	Slide 78: Thank you
	Slide 79: Copyright Notice
	Slide 80: Copyright Notice

