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How it started since 2008
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From possibilities to productivities
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Making Sense



Open Hardware 
Sensor system
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Multi Gas Sensor + Embedded AI = Smart Nose

Hardware 

Assembly

Data 

Acquisition

Model 

Training

Deploy & 

Infence

Alcohol classfication using the Artificial Nose

Sensor + TinyML



Smart Nose for Real Problems
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Liquid Classification with TinyML

TDS(Total Dissolved Solids) sensor + Turbidity Sensor + Wio Terminal + Embedded AI = Smart Tongue



More TinyML
Case stud y: 



The true frontier of IoT



Making Sense
Of the Wild



Operation Igloo White
1973



Acoustic Seismic Intrusion Detector



ɊT-1154ɋ Dog Doo Transmitter
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Investment:

Å $30 million  orbit reconnaissance aircraft for signal 

transmission.

Å $20 million  command post

Å Deploying four $10 million worth of  fighter jets

Å $40 million  worth of sensors

Å Huge system and personnel maintenance costs

Results:

Å Elimination of $5000 worth of 

trucks and several combat 

units

Å Significant collateral damage 

to civilians

1 billion dollars annually
5000$ and 

A huge failed IoT piloting project:  



50 years lateré



Whatôs different today?

Å Millions of Long range communication infrastructure 

Å Millions of Cheap sensor with embedded AI

Å Millions of makers all over the world 

LoRaWAN® 

Network

Multi modal Sensing Location based 

sensing

Edge Inferencing

Distributed 

Cloud 



Coverage >10KM

Coverage <1KM

Low power long range networks

People centric infra

Thing centric infra

Meteorology

Water 

Air

Others

Location

Alarm

Temperature 

& Humidity

Cameras

Gateway Ethernet

4G/5G

WIFi

LoRaWAN

Over 1M Helium hotspots ready for long range IoT



LoRaWAN Network rapid growing (Helium & TTN) 
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private

by operators

web3 infra >1,000,000 hotspots

hijack consumers > 10,000,000 hotspots

pervasive LoRaWAN infrastructure



10 years, 10KM, 10$(not yet)







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

Build your own sensors

Or use light sensor by default



Perfect combination between TinyML and LoRaWAN



Panda Sensor: Detection and Tracking in Sichuan, China 
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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 AI 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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ǒ Ultra -low power AI chipsets

ǒ Built -in AI inference

ǒ Long Range transmission 

ǒ Up to 10 years battery life

ǒ IP66 protection 

ǒ Designed for wild deployments

SenseCAP A1101

LoRaWAN Vision AI Sensor

79$ MSRP

Train at Edge Impulse Remote sensing with APPDeploy and verify 



All in one TinyML sensor
Xiao

= Ṇ (xiԊo)

= Tiny

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



SenseCraft: No Code & No IoT
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Open Source on GitHub: https://github.com/Seeed-Studio/SenseCraft

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

-Open & Inclusive: 
supports various open 
source  hardware 
platforms

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


Perception system for real world data

Edge computing 

- Process and store data -

Long range network

- Coordinate data -

Smart Sensors

- Collect data -



Making Sense
Of the Wild
With the community



IoT2wild Contest 
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Monitoring Illegal Sand Mining

Livestock / Wildlife Counting from 

Drone with FOMO algorithm

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

Winner announced at Hackster Impact Summit on October 11, 2022

Early flash flood warn system

Black Soldier Fly Farming

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


Smart Lake - Early Detection of Algae Bloom
By, Sashrika Das & Mithun Das
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Monitoring Illegal Sand Mining

Project Description
Using data from different sensors and 
ML on the edge, this device can detect 
early sign of algae bloom and notify 
authorities or citizens.

Highlights
- Multi -model sensing
- Edge AI for inference
- Long -range, low -power monitoring
- Full stack open source

Sustainability Topic Key Info to Monitor

Prototype System Diagram

Scan to Know 
More

Keywords: Climate Crisis Prevention/Mitigation, LoRaWAN,  
Blockchain, AWS



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

Make Sense of the Wild

Monitoring Illegal Sand Mining

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

Highlights
- All - in-one, inexpensive precision farming 
solution
- Predictive analysis
- Long -range, low -power monitoring
- Full stack open source

Sustainability Topic Key Info to Monitor

Prototype
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System Diagram

Scan to Know More



IoT AI -Driven Tree Disease Identifier w/ Edge Impulse & MMS

By, Kutluhan Aktar        Keywords: Tree Disease, Edge Impulse, MMS

Make Sense of the Wild

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 
MMS.

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

Sustainability Topic Key Info to Monitor

Prototype
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System Diagram

Scan to Know More



Weather Balloon "Mining" Using Blockchain and IoT

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

Make Sense of the Wild

Monitoring Illegal Sand Mining

Project Description
Floating balloon to measure 
meteorological data 32,000 feet above 
West Africa, using a Grove sensor (air 
temperature, humidity, barometer 
vhqvru,1 Kholxpɏv OrUdZDQ qhwzrun 
was used to transfer the collected 
environmental data, after which Node -
RED (no-coding platform) was used to 
process weather observations and 
authentication checks. 

Highlights
- 25 launches of weather balloons with 
students in Africa and the USA
- Long -range, low -power monitoring
- Full stack open source

Sustainability Topic Key Info to Monitor

Prototype System Diagram

Scan to Know More



Study of Animal Movement: Equipment Design and Development

By, Laila Kazimierski et al.     

Make Sense of the Wild

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 
prqlwrulqj wkh dqlpdoɏv pryhphqw 
patterns, trajectories, nests, and natural 
environmental habitats in real - time.

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

Sustainability Topic Key Info to Monitor

Prototype
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Hardware Diagram

Keywords:  Wildlife Conservation, Biodiversity, LoRaWAN, 
Arduino IDE

Scan to Know More



MonSand: Monitoring Illegal Sand Mining

By, Raunak Singh

Make Sense of the Wild

Monitoring Illegal Sand Mining

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

Sustainability Topic Key Info to Monitor

Prototype System Diagram

Keywords: Illegal Sand Mining, Marine Conservation, 
LoRaWAN, Helium

Scan to Know More



XIAO Empowers TinyML in Academy 

Rich TinyML Projects from Community as 
Open Source TinyML Teaching Materials ...

Ready -To-Use XIAO Course: Big Power, Small Board -
Mastering Arduino and TinyML

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.


