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- Gartner ăÕ­ÜäñÂóé 10 ÿØÅāÚāæãöÿÕ¬ÚØöćÉñâöÝæÖ¬îÜö 2017 îîÂâóÿâøćîÂæóÈÿÕøîÚ 
ÖùæóÅâ 2016 
- Gartner ÿæĆÈÿìĆÚÂóäÿÜæöćãÚĀÜæÈÃîÈāæÂØöćÂČóæòÈìæ¬îìæîâ āæÂÿëâøîÚÕõÉõØòæ ÂòÛ 
āæÂØöćĀØ­ÉäõÈ (Physical World) ÿÃ­óÕ­èãÂòÚ
-äñÛÛāÅäÈÃ¬óã (Mesh) ØöćÿËøćîâāãÈ ÅÚ îùÜÂäÔ° ÿÚøĈîìó ĀæñÛäõÂóäÖ¬óÈąÿÃ­óÕ­èãÂòÚ
ÚöĈÉñ×úÂÿäöãÂè¬óIntelligent digital mesh



Gartner ăÕ­ĀÛ¬È 10ÿØÅāÚāæãöÿÕ¬ÚîîÂÿÜĆÚëóâÂæù¬â

1.  IntelligentÅøîÂóäÿÃ­óâóÃîÈèõØãóéóëÖä°Ã­îâúæ (Data Science) 
ÂČóæòÈØČóĂì­ÂóäßòÓÚóāÜäĀÂäâãùÅĂìâ¬Â­óèëú¬äñÛÛ Artificial Intelligence 
(AI) Āæñ Advanced Machine Learning

2. DigitalÅøî ÂóäÝëâÝëóÚäñìè¬óÈāæÂÕõÉõØòæÂòÛāæÂØöćĀØ­ÉäõÈ ÿßøćîÉñëä­óÈ
ëáóßĀèÕæ­îâØóÈÕõÉõØòæØöćÚ¬óÕ÷ÈÕúÕĀæñĂìÎ¬Ã÷ĈÚ 

3. MeshÅøî ÂóäĂË­ÜäñāãËÚ°ÉóÂÂóäÿËøćîâāãÈÂòÚäñìè¬óÈÝú­ÅÚ ÙùäÂõÉîùÜÂäÔ° 
ÿÚøĈîìó ĀæñÛäõÂóäÖ¬óÈąÿßøćîÉñĂÕ­Ăì­ÿÂõÕÝææòßÙ°ĂÚØóÈÙùäÂõÉ



AI ĀæñMachine Learning Ì÷ćÈÜäñÂîÛÕ­èãÿØÅāÚāæãöĀæñÿØÅÚõÅÖ¬óÈÉČóÚèÚâóÂ
ÿË¬ÚDeep learning, neural networks ĀæñNatural-language 

processing

ØČóĂì­ Smart Machine âöÅèóâÿÜĆÚintelligent Ì÷ćÈ AI Āæñ Machine 
Learning ăâ¬ĂË¬ĀÅ¬ØČóĂì­ Smart Machine ÿÃ­óĂÉìæòÂÂóäÃîÈëáóßĀèÕæ­îâĀÖ¬
ãòÈëóâóä×ØöćÉñÿäöãÚäú­ëõćÈÖ¬óÈąÕ­èãÖòèÿîÈăÕ­

ÿË¬Ú ÂóäĂË­ÿØÅāÚāæãöÖõÕÖóâëóãÖó (eye-gazing) ĂÚì­óÈä­óÚ ØČóĂì­èõÿÅäóñì°
ßåÖõÂääâÂóäÌøĈîÃîÈÝú­ÛäõāáÅăÕ­

1. Artificial Intelligence and Advanced Machine Learning



Intelligent Apps
ÂóäÜäñãùÂÖ°ĂË­ AIĀæñ Machine Learning ÿßøćîëä­óÈ Application Ăìâ¬ą
ÿË¬Úvirtual personal assistants (VPAs)

2. Intelligent Apps



Intelligent Things 
îùÜÂäÔ°ĀæñëõćÈÃîÈÖ¬óÈąÉñâöÂóäÜäñãùÂÖ°ĂË­AI Āæñ Machine Learning 
ØČóĂì­îùÜÂäÔ°ëóâóä×âößåÖõÂääâØöćāÖ­ÖîÛÂòÛëáóßĀèÕæ­îâĀæñÝú­ÅÚăÕ­ 

Intelligent Things ÉñĀÛ¬ÈîîÂÿÜĆÚëóâÂæù¬âĂìÎ¬Åøî ìù¬ÚãÚÖ°, āÕäÚ Āæñ
ãóÚßóìÚñîõëäñ (Autonomous vehicles) Ì÷ćÈĂÚîÚóÅÖIntelligent 
Things ÉñÿÜĆÚĀÛÛ Collaboration ØöćÉñÿìĆÚîùÜÂäÔ°ÿìæ¬óÚöĈØČóÈóÚä¬èâÂòÚ

3. Intelligent Things



Virtual reality 
ÿÜĆÚÂóäÉČóæîÈ
ëáóßĀèÕæ­îâÉäõÈÿÃ­óăÜĂì­
ÿëâøîÚÉäõÈ

4. Virtual Reality and Augmented Reality



Augmented Reality
ÿÜĆÚÿØÅāÚāæãöĂìâ¬ ØöćÝëóÚÿîóāæÂ
Āì¬ÈÅèóâÿÜĆÚÉäõÈ (Real) ÿÃ­óÂòÛ
āæÂÿëâøîÚ (Virtual)

4. Virtual Reality and Augmented Reality



Digital Twin Åøî replication ÃîÈëõÚÅ­ó Øöćîãú¬ĂÚäúÜÃ­îâúæÿëâøîÚ (Virtual 
Asset) āÕãÃ­îâúæÉóÂ Sensor ØöćÖõÕîãú¬ÂòÛÝæõÖáòÔØ°Øöćë¬ÈÃ­îâúæÂæòÛâó ÿßøćîĂì­Ýú­
ÿËöãèËóÎÕ­óÚÖ¬óÈą ÿÃ­óĂÉë×óÚñÃîÈÝæõÖáòÔØ° ëóâóä×ÖîÛëÚîÈÖ¬îÂóäÿÜæöćãÚĀÜæÈ 
ÂóäÜäòÛÜäùÈÂóäØČóÈóÚ ĀæñÿßõćâÅùÔÅ¬óÃîÈÝæõÖáòÔØ°

5. Digital Twins



Blockchains

Åøî ÑóÚÃ­îâúæĀÛÛÂäñÉóã ØöćÂäñÉóãÃ­îâúæĂì­ÂòÛØùÂą node ØöćÿËøćîâÖ¬îîãú¬ÂòÛ
ÿÅäøîÃ¬óã āÕãâöæòÂêÔñßõÿéêÅøî Ã­îâúæØöćÂäñÉóãăÜĀÖ¬æñ node ÉñÿìâøîÚÂòÚ
ÖæîÕÿèæó Āæñăâ¬ëóâóä×ĀÂ­ăÃÿÜæöćãÚĀÜæÈăÕ­îöÂ

Â¬îÚØöćÃ­îâúæĂÕą Éñ×úÂÛòÚØ÷ÂÿßõćâæÈĂÚ Blockchain Ã­îâúæÚòĈÚą ÉñÖ­îÈ×úÂ
ÖäèÉëîÛĀæñãøÚãòÚāÕã node îøćÚą ÉóÂÚòĈÚ ÿâøćîÛòÚØ÷ÂÃ­îâúæØöćÿßõćâÚòĈÚąæÈĂÚ 
Blockchain Āæ­è Éñăâ¬ëóâóä×ĀÂ­ăÃìäøîæÛăÕ­îöÂ ØČóĂì­ÖõÕÖóâæČóÕòÛÃîÈÃ­îâúæ
ã­îÚìæòÈăÕ­ØòĈÈìâÕ Â¬îĂì­ÿÂõÕÅèóâāÜä¬ÈĂëÃîÈÃ­îâúæ

- ëòÎÎóÖ¬óÈą ÿË¬Ú ÜäñÂòÚ-Ã­îâúæÙùäÂääâØóÈÂóäÿÈõÚ
- Ã­îâúæëùÃáóß -Ã­îâúæÝæÂóäāìèÖ 

6. Blockchainsand Distributed Ledgers



Blockchains

6. Blockchainsand Distributed Ledgers



Conversational Systems
äñÛÛÖõÕÖ¬îÂòÛÝú­ĂË­ĀÛÛÂóäëÚØÚó (Conversational UI) ÉñØČóĂì­ÅÚĀæñ
îùÜÂäÔ°āÖ­ÖîÛÂòÛÕ­èãÂóäßúÕìäøîÂóäÿÃöãÚÕ­èãáóêóØòćèąăÜ  ÿË¬Ú Stop! ìäøî 
What time is it? 
äñÛÛ Conversational UI ÉñÿÜĆÚë¬èÚÖõÕÖ¬îÂòÛÝú­ĂË­ìæòÂĂÚìæóãąîùÜÂäÔ°ĂÚ
îÚóÅÖ ÿË¬Ú ĂÚäñÛÛ IoT

7. Conversational Systems



Mesh App and Service Architecture
Intelligent digital mesh ÉñØČóĂì­ÿÂõÕÂóäÿÜæöćãÚĀÜæÈë×óÜòÖÂääâĀæñÿÅäøćîÈâøîØöćÉñĂË­ĂÚ
ÂóäîîÂĀÛÛĀæñßòÓÚóāÌæúËòćÚÖ¬óÈą

Mesh App ĀæñService Architecture (MASA) ÿÜĆÚë×óÜòÖãÂääâĀÛÛāÌæúËòćÚìæóã
Ë¬îÈØóÈØöćÉñëÚòÛëÚùÚ
-Ýú­ĂË­ÉČóÚèÚâóÂØöćâöÛØÛóØ (Role) ØöćìæóÂìæóã
-îóÉâöîùÜÂäÔ°Ö¬óÈąâóÖõÕÖ¬îÂòÚÝ¬óÚÿÅäøîÃ¬óãÉČóÚèÚâóÂ 
-ë×óÜòÖãÂääâÚöĈÉñâöÿÌîä°èõëÖ¬óÈąØòĈÈØöćÿÜĆÚMini Services Āæñ Micro  service 
Āæñ APIs Ö¬óÈąØöćìÚ¬èãÈóÚÖ¬óÈąßòÓÚóÃ÷ĈÚâó

8. Mesh App and Service Architecture



Digital Technology Platforms
Åøî ÂóäÂČóìÚÕäúÜĀÛÛÂóäØČóÈóÚä¬èâÂòÚĂÚÂóäØöćÉñëä­óÈ Apps Āæñ Services āÕãÉñ
ÜäñÂîÛÕ­èãĀßæÖàîä°â 5 ë¬èÚÅøîInformation system platform,Customer 

experience platform,Analytics and intelligence platform,IoT
platform ĀæñBusiness ecosystem platform îÈÅ°ÂäÖ¬óÈąÉñèóÈĀÝÚĀæñßòÓÚó
ĀßæÖàîä°âÿìæ¬óÚöĈÿßøćîäîÈäòÛÂòÛÅèóâØ­óØóãÃîÈÙùäÂõÉÕõÉõØòæ

9. Digital Technology Platforms



Adaptive Security Architecture
áòãÅùÂÅóâăÌÿÜîä°ìäøî h́acker industryέ ÂĆâöÂóäßòÓÚóăÜîã¬óÈâóÂĀæñâöÂóäĂË­ÿÅäøćîÈâøîØöćÌ­
ÛÌ­îÚĀæñÿØÅÚõÅØöćÿÂ¬ÈÃ÷ĈÚ āÕãÿÊßóñÅèóâÜæîÕáòãØöćîóÉÿÂõÕÉóÂÂóäĂË­äñÛÛ IoTÕòÈÚòĈÚØöâÕ­óÚ
ÅèóâÜæîÕáòãăîØöÉČóÿÜĆÚÉñÖ­îÈØČóÈóÚä¬èâÂòÛØöâ Application, Solution Āæñ 
Enterprise Architect ÿßøćîëä­óÈäñÛÛÅèóâÜæîÕáòã

10. Adaptive Security Architecture



1. ĂÚË¬èÈÜö 2020-2025 ØöćÿäóÉñÿìĆÚäñÛÛØöćÖõÕÖ¬îÂòÛÝú­ĂË­ØòĈÈßÚòÂÈóÚìäøîæúÂÅ­óÿÜæöćãÚăÜ
āÕãâöÂóäÚČóäñÛÛÖ¬óÈąÿË¬Úconversational systems, AR /VR ÿÃ­óâó

2. Åèäé÷ÂêóĀæñìóāîÂóëĂÚÂóäÚČóäñÛÛăîØöĂìâ¬ąØöćâöÂóäĂË­AI Āæñ machine 
learning ÿË¬ÚäñÛÛvirtual personal assistants ìäøî ìù¬ÚãÚÖ° ÿÃ­óâóĂË­ĂÚ
îÈÅ°Âä

3. ßòÓÚóäñÛÛÚČóä¬îÈØöćĂË­AR/VR ìäøîÂóäßòÓÚó Digital Twin ëČóìäòÛîùÜÂäÔ° 
IoTìäøîÂóäĂË­blockchainsĀæñ distributed ledgers ĂÚË¬èÈëóâÜöÃ­óÈìÚ­ó

4. ÅèäÉñÖ­îÈèóÈĀÝÚÕ­óÚMASA ĀæñDigital Technology Platforms 
äèâ×÷ÈÂóäÅČóÚ÷È×÷ÈäñÛÛÅèóâÜæîÕáòãØöćÉñÿÜæöćãÚĀÜæÈîã¬óÈâóÂĂÚîÚóÅÖ

Conclusion





1. What is Internet of Things

ÚõãóâÃîÈ Internet of Things ØöćÿÝãĀßä¬ĂÚÿîÂëóäÃîÈ IEEE ÿâøćî 27 May 2015

(IEEE_IoT_Towards_Definition_Internet_of_Things_Revisi
on1_27MAY15.pdf)

άAn IoTis a network that connects uniquely identifiable 
άThingsέ to the Internet. The άThingsέ  have 
sensing/actuation and potential programmability 
capabilities. Through the exploitation of  unique 
identification and sensing information about the άThingέ 
can be collected and the state  of the ΨThingΩ can be 
changed from anywhere, anytime, by anything.ά



What is Internet of Things

Internet of Things features
ïInterconnection of Things

ïConnection of Things to the Internet

ïUniquely Identifiable Things

ïUbiquity 

ïSensing/Actuation capability

ïEmbedded intelligence

ïInteroperable Communication Capability

ïSelf configurability

ïProgrammability



ÿØÅāÚāæãöÂóäÿËøćîâÖ¬îÃîÈëääßëõćÈ  

Å Internet of Things ìäøî IoTÅøî ëáóßĀèÕæ­îâîòÚÜäñÂîÛÕ­èãëääßëõćÈØöćëóâóä×ëøćîëóäĀæñ
ÿËøćîâÖ¬îÂòÚăÕ­Ý¬óÚāßäāØÅîæÂóäëøćîëóäØòĈÈĀÛÛĂË­ëóãĀæñăä­ëóã  āÕãëääßëõćÈÖ¬óÈą âöèõÙöÂóääñÛùÖòèÖÚ
ăÕ­ äòÛäú­ÛäõÛØÃîÈëáóßĀèÕæ­îâăÕ­ ĀæñâöÜÐõëòâßòÚÙāÖ­ÖîÛĀæñØČóÈóÚäèâÂòÚăÕ­  

Å IoTÉñÿÜæöćãÚäúÜĀÛÛĀæñÂäñÛèÚÂóäÝæõÖĂÚáóÅîùÖëóìÂääâăÜëú¬ãùÅĂìâ¬ ìäøîØöćÿäöãÂè¬ó Industry 
4.0 ØöćÉñîóéòãÂóäÿËøćîâÖ¬îëøćîëóäĀæñØČóÈóÚä¬èâÂòÚäñìèóÈÿÅäøćîÈÉòÂä âÚùêã° ĀæñÃ­îâúæ ÿßøćîÿßõćâ
îČóÚóÉĂÚÂóäÖòÕëõÚĂÉØöćäèÕÿäĆèĀæñâöÅèóâ×úÂÖ­îÈĀâ¬ÚãČóëúÈ 

ÅāÕãÿØÅāÚāæãöØöćØČóĂì­  IoTÿÂõÕÃ÷ĈÚăÕ­ÉäõÈĀæñëä­óÈÝæÂäñØÛĂÚèÈÂè­óÈăÕ­ ĀÛ¬ÈîîÂÿÜĆÚëóâÂæù¬âăÕ­ĀÂ¬  
1) ÿØÅāÚāæãöØöćË¬èãĂì­ëääßëõćÈäòÛäú­Ã­îâúæĂÚÛäõÛØØöćÿÂöćãèÃ­îÈ ÿË¬Ú ÿÌĆÚÿÌîä°  
2) ÿØÅāÚāæãöØöćË¬èãĂì­ëääßëõćÈâöÅèóâëóâóä×ĂÚÂóäëøćîëóä ÿË¬Ú äñÛÛëâîÈÂæÞòÈÖòè äèâ×÷ÈÂóäëøćîëóä
ĀÛÛăä­ëóãØöćĂË­ßæòÈÈóÚÖČćó îóØõ  Zigbee, 6LowPAN, Low-power Bluetooth 
3) ÿØÅāÚāæãöØöćË¬èãĂì­ëääßëõćÈÜäñâèæÝæÃ­îâúæ ĂÚÛäõÛØÃîÈÖÚ ÿË¬Ú ÿØÅāÚāæãöÂóäÜäñâèæÝæĀÛÛ
ÅæóèÕ° ĀæñÿØÅāÚāæãöÂóäèõÿÅäóñì°Ã­îâúæÃÚóÕĂìÎ¬ ìäøî Big Data Analytics 

Øöćâó : ĀÝÚßòÓÚóÕõÉõØòæ ÂäñØäèÈÕõÉõØòæ



The IoT: Different Services, Technologies, Meanings for Everyone   [1]

Source: http://www.mouser.com/applications/iot-reality/?cm_mmc=PressRelease-PR-_-Mouser-_-IoT_Site_Update-_-2015-07-01

http://www.mouser.com/applications/iot-reality/?cm_mmc=PressRelease-PR-_-Mouser-_-IoT_Site_Update-_-2015-07-01


IoTLayer Architecture

Øöćâó   ITU-T  Y.2060



Å The device layer lie devices (sensors, actuators, RFID devices) and 
gateways used to collect the sensor readings for further processing 

Å The network layer provides the necessary transport and networking 
capabilities for routing the IoTdata to processing places. 

Å The support layer is a middleware layer that serves to hide the 
complexity of the lower layers to the application layer and provide 
specific and generic services such as storage in different forms 
(database management systems and/or cloud computing systems) 
and many other services such as translation.

Å The application layer contains IoTapplications.

IoTLayer Architecture



The Internet of Things Protocol stack ςfrom sensors to 
businessvalue



ÅConnectivity layer:What kind of physical connectors you 

can find. RS-232, RS-485, ModBus, USB (as a connector type, 
not the communication protocol), SPI, ODB2 (in Cars)

ÅLink Protocol:How do those device actually send the data. 

Ethernet 802.3, Wifi 802.11a/b/g/n, BlueTooth, BLE, Dash 7, 
ZigBee, RFid, GSM, 6LoWPAN, 802.14.5e.

ÅTransport:IPv4 , IPv6 and also added 6LoWPAN andRPL 
despite the fact that they are both based on Ipv6. 

The Internet of Things Protocol stack ςfrom 
sensors to businessvalue



ÅSession / Communication:This section is an interesting 
bunch with a lot of new protocols that have been build for 
super high volumes and large networks of things. The most 
famous right now is MQTT,also find CoAP(kind of a REST 
Based protocol but much more efficient than its HTTP 
counterpart), DDS, XMPPand AMQPthat are all well suited 
for IoTand will map different use cases.

ÅData Aggregation / Processing:This is where it gets 
really interesting. When device send data, lots of data, you 
need an end point to do something with it. Be it processing it 
in real time (with Storm), but at minimum getting the data 
and sending it somewhere else at very large scale, which 
Kafkais a great example of. Other solution exists like 
RapidMQ, Scribe, Plume, Luxun.

The Internet of Things Protocol stack ςfrom 
sensors to businessvalue



ÅData Storage / Retrieval:The realm of Big Data backend 
and NoSQLsolutions. Hadoop, HBase, MongoDBand 
Cassandradominate the field.

ÅBusiness Model:This layer is trying to capture the fact 

that business value and business processes always rely on an 
underlying business model.  Open or Closed, Integrated or 
platform, direct sales or indirect, cloud based or on-premise 
(or private cloud), on-demand pricing, etc.

The Internet of Things Protocol stack ςfrom 
sensors to businessvalue



IoT Product



IoT Product

Smart candle



IoT Product

Smart Things



IoT Product



IoT Product

Smart garden



IoT Product



IoTSmart-X Application



IoT Use case : Smart City

-Smart Parking
-Structural health
-Noise Urban Maps
-Smartphone Detection
-Electromagnetic Field Levels
-Traffic Congestion
-Smart Lighting
-Waste Management
-Smart Roads
-Smart Meters



IoT Use case : Smart Environment

- Forest Fire Detection
- Air Pollution
- Snow Level Monitoring
- Landslide Prevention
- Earthquake Early Detection



IoT Use case : Smart water

- Potable water monitoring
- Chemical leakage detection

in rivers
- Pollution levels in the sea
- Water Leakages
- River Floods



IoT Use case : Smart Health

-Fall Detection
-Medical Fridges
-Vital signs monitoring 
-Patients Surveillance
-Ultraviolet Radiation

IoT & Data Analytic  Č Pattern Č Alert



IoT Use case : Smart Health



IoT Use case : Smart Health



IoT Use case : Smart Farming



IoT Use case : Smart Factory



Internet of Things Protocol



MQTT Protocol

- Invented by Andy Stanford Clark  (IBM) and Arlen Nipper (Eurotech) in 1999
- Originally envisioned for use over Satellite link from an oil pipe line 



MQTT Protocol



MQTT Protocol



MQTT Protocol



The publish/subscribe pattern

MQTT
Broker

Bi-directional , AsyncάPushέ Communication



MQTT Protocol



MQTT Protocol



Subscribe



QoS



Retain messages



What is Raspberry Pi

ÅThe Raspberry Pi is a low cost,credit-card sized 
computer that plugs into a computer monitor or TV, and uses 
a standard keyboard and mouse. It is a capable little device 
that enables people of all ages to explore computing, and to 
learn how to program in languages like Scratch and Python.



Raspberry Pi 3 Model B

The Raspberry Pi 3 is the third generation Raspberry Pi. It replaced the 
Raspberry Pi 2 Model B in February 2016. Compared to theRaspberry Pi 2 it 
has:

A 1.2GHz 64-bit quad-core ARMv8 CPU
802.11n Wireless LAN
Bluetooth 4.1
Bluetooth Low Energy (BLE)

Like the Pi 2, it also has:
1GB RAM
4 USB ports
40 GPIO pins
Full HDMI port
Ethernet port
Combined 3.5mm audio jack and composite video
Camera interface (CSI)
Display interface (DSI)
Micro SD card slot (now push-pull rather than push-push)
VideoCoreIV 3D graphics core



What is Arduino ? 
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Ethernet Shield

The ArduinoEthernet Shield allows an Arduinoboard to connect 
to the internet. It is based on theWiznet W5100 ethernetchip. 
The WiznetW5100 provides a network (IP) stack capable of both 
TCP and UDP.It supports up to four simultaneous socket 
connections. Use the Ethernet library to write sketches which 
connect to the internet using the shield. 



What is NodeMCU

Å An open-source firmware and development kit that helps you to 
prototype your IOT product within a few Luascript lines.

Features
ÅOpen-source, Interactive, Programmable, Low cost, Simple, Smart, 

WI-FI enabled

NodeMCUSpecification
Å based on āâÕúæWiFiØöćËøćî ESP8266
Åâö GPIO,PWM, I2C, 1-Wire Āæñ ADCäèâîãú¬ÛÚÛîä°ÕÿÕöãè
Åâö USB-TTLâóĂÚÖòè  ĂË­ IC CP2102 ÃîÈÛäõêòØ Slabs
Åâö PCB antenna ëČóìäòÛäòÛë¬ÈëòÎÎóÔăä­ëóã
ÅĂË­micro-USB ëČóìäòÛÉ¬óãăàÿæöĈãÈĀæñëČóìäòÛÕóèÚ°āìæÕÿàõä°âĀèä°
ÅâöÃó A0 äòÛîõÚßùÖĀäÈÕòÚĀÛÛ analog ( ADC ÃÚóÕ 10 ÛõÖ) Ý¬óÚèÈÉäĀÛ¬ÈĀäÈÕòÚÕ­èãÖòèÖ­óÚØóÚ 

100k / 220k (æÕĀäÈÕòÚîõÚßùÖÉóÂ 0V ς3.3V æÈâó Ăì­îãú¬ĂÚË¬èÈ 0V - 1V)
ÅâöèÈÉäÅèÛÅùâĀäÈÕòÚ 3.3V ÛÚÛîä°Õ



Low-power, Long-range WAN for IoT



Low-power, Long-range WAN for IoT



Low-power, Long-range WAN for IoT



Low-power, Long-range WAN for IoT



Typical Scenario : LPWAN



usecaseÃîÈ IoT



Introduction to LoRaWAN




