Making sense
of the wild

Eric Pan
CEO

studio



seeed studio

OO ek s s o
y s
|

g 26 \o—, < &
; - A ON
5 2N VS - SX-
® A o 3 a2 S W 5
=G r- s \ a4 < =
A e \
SERATE . ’
- ) &
L }‘ 1"
A ~ A
*‘
\
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Open Hardware
Sensor system
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Sensor + TinyML

Multi Gas Sensor + Embedded Al = Smart Nose

Make: §

MACHINE
LEARNING

Swear Bear... Trash Sorter... Easy Al Trainers
Teach your project to think for itself

MOTORIZED

SELF

1 SOLVING

" RUBIK'S
CUBE

BENJAMIN CABE'S “NOSE” KNOWS!
Build this smell-identifying Al sniffer ——

2 3 PROJECTS!

- Raspberry Pi Meteor Camera
« Digital String Art Portraits

- Animated LED Skirt

= Arduino Borealis Lights

SKILL
BUILDERS

- Digital Mobile Radio
«Hack a Knitting Machine

makezine.com | makercampus.com | makerfaire.com VOLUME 77



TinyML Model for Classifying Hazardous Volatile Organic Compounds Using

S m art N O S e fo r Real P r O b I e m S Low-Power Embedded Edge Sensors: Perfecting Factory 5.0 Using Edge Al
Publisher: 1EEE

IMohzammed Zubair Mohammed Shamim @ All Authors
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Liquid Classification with TinyML

TDS(Total Dissolved Solids) sensor + Turbidity

Sensor + Wio Terminal + Embedded Al = Smart Tongue

'



More TinyML

® Seeed Studio Wio Terminal A

® Seeed Studio Grove-Vision Al Module - O e Case stud vy:

® Seeed Studio XIAO ESP32S3 : - N

@® Seeed Studio XIAO ESP32S3 Sense *

® Seeed Studio XIAO NRF52840 Sense .

® Seeced Studio SenseCAP Al101 - LoRaWAN® Vision Al Sensor

® Seeed Studio SenseCAP K1100 — The Sensor Prototype Kit .
with LoRa® and Al

seeed studio



The true frontier of IoT

Grove system
TinyML ready

Air Temp&Humidity: 4.80 °C
Air Humidity: 14.38 %RH
Light Intensity: 5230.0 Lux
Barometric : 61390.0 Pa
Wind Speed: 12.5 m/s
Wind Direction: 20° (N)
Rain: 1.6 mm/hour

PM2.5: 3.0 ug/im3

PM10: 5.0 pg/m3

B :caution wildfire

Air Temp&Humidity: 24.80 °C
Air Humidity: 34.38 %RH
Light Intensity: 3230.0 Lux
Barometric : 101390.0 Pa
Wind Speed: 1.1 m/s

Wind Direction: 30° (N) Ligk -

Rain: 0.6 mm/hour { pera o~
PM2.5: 12.0 pg/m3 LS ;::m ale B
PM10: 17.0 pg/m3 b
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Acoustic Seismic Intrusion Detector
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A huge failed 10T piloting project:

Investment: Results:
1 billion dollars annually 5000%$ and
A $30 million orbit reconnaissance aircraft for signal A Elimination of $5000 worth of
transmission. trucks and several combat
A $20 million command post units
A Deploying four $10 million worth of fighter jets A Significant collateral damage
A $40 million worth of sensors to civilians
A Huge system and personnel maintenance costs
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What 6s different today?

A Millions of Long range communication infrastructure
A Millions of Cheap sensor with embedded Al
A Millions of makers all over the world
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Distributed

LoRaWAN® - . )

oRa Multi modal Sensing Location based Edge Inferencing cioug
ou

Network sensing

Early Detection
of Harmful
Algae Bloom




| Low power long range networks Thing centric infra

Coverage >10KM

People centric infra

Cameras
Coverage <1KM
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LoRaWAN Network rapid growing (Helium & TTN)

Welcome to
Helium Explorer

1,534,446

10T (Coming Soon)

951,473 _—
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pervasive LoRaWAN infrastructure

hijack consumers > 10,000,000 hotspots

private

1

web3 infra >1,000,000 hotspots

by operators

THE THINGS

NETWORK

HELIUM



SenseCAP S210x Sensors 10 years, 10KM, 10$(not yet)

SenseCAP S210x series’ sensors offer long-distance data acquisition via
LoRaWAN®. With IP66 enclosure rating, the sensors can operate in extremely
low and high temperature zones (-40°C to +85°C). Their built-in, 19AH high
capacity battery, S210x series can operate in harsh, outdoor environments
up to 10 years with a range of up to 10km. To add, the built-in Bluetooth
made them easy to be configured and deployed, that together reduces field
deployment costs. Moreover, users can get data in just a few steps, and with
open Cloud API, they are easy to be integrated.



SenseCAP S2100 LoRaWAN® DTU EEX

LoRaWAN Data Logger

N

SKU 114992872
Overview

SenseCAP 52100 Data Logger can connect to Modbus-RTU RS485/Analog Input/GPIO sensors and
transmit data from sensors to the LoRaWAN® network. It is specifically optimized for OTA with built-
in Bluetooth, which enables quick setup and update. It can be battery-powered or connected to a 12V
external power supply. With the help of S2110 sensor builder, S2100 Data Logger is able to connect to
Seeed Studio's wide range of Grove Sensors, which will make it the ideal solution for developing, fast
prototyping, and small deployment for DIY Industrial level LoORaWAN® Sensors.

Physical World Expanding to 400+ Grove Sensors

1

Agriculture

S2110 Sensor Builder

% Increased to 100+ Industrial Sensor Probes
- -—

' p N B
Industrial Control

@ e e TE—— './
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Water Air More...




SenseCAP S2110 Sensor Builder SenseCAP S2100
Data Logger

Se .M.l@




Build your own sensors
Or use light sensor by default

https://github.com/Seeed-Studio/Seeed_Arduino_S2110

@ Modbus Register Table

Grove Sensor Name

Grove - CO2 & Temperature & Humidity Sensor

(SCD41)

Grove - Light Sensor v1.2
Grove - Flame Sensor

Grove - Oxygen Sensor (MIX8410)

Grove - Sunlight sensor (S11151)

Grove Temperature and Barometer Sensor
(BMP280)

Grove - Temperature Humidity Pressure Gas
Sensor(BMEG80)

Grove - Gas Sensor V2(Multichannel)

Grove - UV Sensor
Grove - Turbidity Sensor Meter V1.0
Grove - TDS Sensor

Grove - Ultrasonic Ranger

Register Name

Temperature
Humidity
coz2

Light

Flame

Oxygen

Lignt Intensity
Visible Light
uv

Barometric
Temperature

Atmospheric
Pressure

Height
Temperature

Atmospheric
Pressure

Humidity

Air Quality(VOC)
NO02

C2H50H

VoC

co

UV Intensity
Turbidity

DS

Distance

Register
Address
(Hexadecimal)

0x0004
0x0006
0x0008
0x000A
0x000C
0x000E
0x0010
0x0012
0x0014

0x0016

0x0018

0x001A

0x001C
0x001E

0x0020
0x0022
0x0024
0x0026
0x0028
0x002A
0x002C
0x002E
0x0030

0x0032

04

06

22

24

26
28

30

32

34

36

38

42

46

50

Register
Address
(Decimal)



Perfect combination between

Camera
& 2.5mW@IFPS
Ultra-Low Power
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TinyML and LoRaWAN

LoRaWAN Device with Al (‘I’)

32B i i ]9.5mw,
Data Frames LoRaWAN Packet I

200KB
Raw Image
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S OTA Download
- Multiple Al Models

Uplink
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19Ah Battery
Lasts 2-3 Years

Low Maintenance

\

» Uplink
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No-Code Al Model Training with = EDGE




Panda Sensor: Detection and Tracking in Sichuan, China

It is a vision-based tracking system deployed in "Laohegou Nature Reserve", so as to monitor wild pandas in Sichuan Province, China. Through combining Computer Vision Al and
LoRaWAN technology, the system alerts when it detects and tracks pandas in the wild to help the conservation of the beloved creatures.

Wild panda monitoring has been traditionally done manually by rangers, which was difficult, time-consuming, and inefficient. Through this digitalized system, the rangers can monitor
illegal activities (such as poaching and invasion), that can help protect animals from various risks in wildlife habitats. The application of real-time monitoring and intelligent identification
technology can not only reduce human interference to the conservation areas, but also shorten the distance between pandas and the outside world.
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SenseCAP A1101

LoRaWAN Vision Al Sensor O Ulra -low power Al chipsets

| o
O  Built -in Al inference
0 Long Range transmission
O Up to 10 years battery life
O IP66 protection

N o«
N O Designed for wild deployments

Ceaect io SenseCAP < e @ | ¢ s @

confguticn e 0% s Onkea 100%. S
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i
i

ririii

Train at Edge Impulse Deploy and verify Remote sensing with APP




Allin one TinyML sensor

Seeed Studio XIAO ESP32S3 Sense

Ultra - small ESP32- S3 development board with OV2640 camera
HIGH -PERFORMANCE

240MHz Xtensa 32-bit LX7 dual -core processor
MEMORY

8MB PSRAM + 8MB FLASH

MULTI -FUNCTIONAL

Microphone/SD card slot/Detachable OV2640
WIRELESS

2.4GHz WiFi and BLE 5

TINYML -SUPPORTED

Image Processing/Speech Recognition

FRONT — Tl ny

(cpior | so ]
(cPoz | A ]
(cpioz | A2 ]
cpios | A3 |
[cPios | soa ] a4
cpios | scL ] As |

seeed studio
Model:XIAO-ESP32-S3
FCC ID:Z4T-XIAOESP3253
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SenseCraft: No Code & No loT

[ [
Sense Process Uplink
Built in & Add on Data Handling & Network Connectivity

Machine Learning

o Open Source on GitHub: https://github.com/Seeed-Studio/SenseCraft

-Tech4All: no node
needed to overcome
barrier to build AloT
projects;

-Open & Inclusive:
supports various open
source hardware
platforms


https://github.com/Seeed-Studio/SenseCraft

| Perception system for real world data

il ﬂ .' | g

Smart Sensors Long range network Edge computing

- Collect data - - Coordinate data - - Process and store data -
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loT2wild Contest

-4 Impact
B Summit

seeedstudio @ hacksterio

Winner Announcement:

1oT Into the Wild Contest for
Sustainable Planet 2022

October 11th, 2022
14:15P.M.-14:30P.M.
Pacific Standard Time

REGISTER NOW

T0 CHECK PLASTIC.
BOTTLE DUNPED
10 THE LAKE

wfll = Harmful
4 Algal Bloom
Prediction and
Monitoring

Website: https://www.hackster.io/contests/iotinthewild

Winner announced at Hackster Impact Summit on October 11, 2022

GATE KEEPER

AnIOT BASED ELEPHANT DETECTION SYSTEM

Early Detection
of Harmful
Algae Bloom

® s
Livestock / Wildlife Counting from j§

......... [ J = .
Bes .\ @beium ' Drope with FOMO algorithm



https://www.hackster.io/contests/iotinthewild

Smart Lake - Early Detection of Algae Bloom

Keywords: Climate Crisis Prevention/Mitigation, LoORaWAN,

By, Sashrika Das & Mithun Das Blockchain, AWS

Project Description Sustainability Topic Key Info to Monitor

ML on the edge, this device can detect
early sign of algae bloom and notify
authorities or citizens.

Using data from different sensors and

Sunlight

eral

Highlights
- Multi -model sensing

U
(S

- Edge Al for inference
- Long -range, low -power monitoring
- Full stack open source

Prototype System Diagram

< & N E

E u E AWS 18T Core R;ﬁ:‘ng AWS Lambda WS AbpSyn:
LoRaWAN :

: ¥ B
@ helum YRl 3 oo

Smart Lake Device

E Scan to Know
< More



AgroLoRa

By, EdOliver & Victor Altamirano Keywords: Precision Farming, LoRaWAN, Helium, AWS

Project Description Sustainability Topic Key Info to Monitor
Automated irrigation and crop health
monitoring device for local and urban
farming, developed on the basis of
SenseCAP K1100 Kit, while performing e
predictive agriculture analytics via Helium
network.

Highlights S
- All-in-one, inexpensive precision farming Prototype System Diagram
solution -

- Predictive analysis

- Long -range, low -power monitoring
- Full stack open source

Scan to Know More




loT Al -Driven Tree Disease ldentifier w/ Edge Impulse & MMS

By, Kutluhan Aktar Keywords: Tree Disease, Edge Impulse, MMS
Key Info to Monitor

Project Description

Tree disease identifier using SenseCAP
K1100 Kit, Wio Terminal, and Grove sensors
(CO2, temperature, humidity sensors) to
collect data from trees infected with

different types of plant diseases, and then
uses Edge Impulse to train the object
detection model with machine learning,

and finally, receives the detection results

and early warning notifications through A o4 .
MMS. Prototype System Diagram

Highlights

- Web application in PHP to save the
transferred detection results (images)
- Long -range, low -power monitoring
- Full stack open source

EI- EI (=

¥ o & -
” EEEE EE

E| Scan to Know More g




Weather Balloon "Mining" Using Blockchain and IoT

By, Nicolas Lopez Keywords: Climate Crisis Prevention, LoORaWAN, TTN, Node -RED

EIFOJG_C'[ Dbeslfription Sustainability Topic Key Info to Monitor
oating balloon to measure N ATUR AL DISASTERS

meteorological data 32,000 feet above — P X 1 3}%‘&
was used to transfer the collected O m
environmental data, after which Node ‘ N

West Africa, using a Grove sensor (air
RED (no-coding platform) was used to =Ry Sy 77

temperature, humidity, barometer
vhgqgvru, 1l Khol xpyv

hailstorm flood sand storm sinkhole

process weather observations and i

authentication checks. Prototype System Diagram

Highlights

- 25 launches of weather balloons with
students in Africa and the USA

- Long -range, low -power monitoring
- Full etarl nnan source

Scan to Know More




Study of Animal Movement: Equipment Design and Development

Keywords: Wildlife Conservation, Biodiversity, LoORaWAN,
Arduino IDE

Sustainability Topic Key Info to Monitor

By, Laila Kazimierski et al.

Project Description

Wildlife movement and behavior
tracking device for endangered species
to research about their biology, using
Wio Terminal, Grove - Long Range
868MHz, and Arduino IDE. Used for
field monitoring in mapping out and
prgl wrul qj wkh dqgl pdoy
patterns, trajectories, nests, and natural
environmental habitats in real -time.

Prototype
Highlights
- Latest status quo of the wildlife and
their natural habitats
- Long -range, low -power monitoring
- Full stack open source

D

Scan to Know More




MonSand: Monitoring lllegal Sand Mining

Keywords: lllegal Sand Mining, Marine Conservation,

By, Raunak Singh

Project Description

A device that detects illegal sand
mining activities in the oceans and river
banks, by using Wio Terminal,
SenseCAP K1100 Kit, Grove Lora E5,
after which the collected data is sent to
Helium Console, and then the
monitoring outcome analysis will be
directly shown on Google Sheets to
send SNS to relevant authorities, either
government agencies or NGOs.

Highlights

- Embedded system to map out illegal
sand mining sites

- Long -range, low -power monitoring
- Full stack open source

D0

Scan to Know More

LoRaWAN, Helium

Sustainability Topic

Key Info to Monitor

-




XIAO Empowers TinyML in Academy

Ready - To-Use XIAO Course: Big Power, Small Board - Rich TinyML Projects from Community as
Mastering Arduino and TinyML Open Source TinyML Teaching Materials ...

This course uses a project -based approach and hands -on
practice to teach students how to create projects with Seeed
Studio XIAO, from simple LED lighting to TinyML projects.
Community -made project cases are also included to inspire
students to explore the technological possibilities of XIAO.



