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DAY 5: Adding Automation to a 
LoRAWAN
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 
asking for assistance.

• Participate in ‘Attendee Chat’ by maximizing the chat widget in your 
dock.
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Dr. Don Wilcher
Visit ‘Lecturer Profile’ in your console for more details.
LinkedIn Page:
https://www.linkedin.com/in/dr-don-wilcher-ed-d-mseit-ee-
ceta-2735151/

Patreon Page:
https://www.patreon.com/c/DrDon683
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Course Kit and Materials

Raspberry Pi 4 Single Board Computer USB-C Cable

Elecrow Crowtail Collision Sensor

Elecrow LR1302 LoRaWAN Pi Hat

Elecrow Crowtail LED 2.0

Elecrow LR1262 Node Board

LR1302 Gateway 
Module
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Research Perspective

• “LoRaWAN is one of the promising technologies of the Low Power 
Wide Arena Network (LPWAN) that provides communication with 
low power, low cost, long-range, and low data rate (Rahman et al., 
2020).”
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Agenda:
• What is Automation in LoRaWAN?
• Developing A LoRaWAN Automation Concept 
• Capturing Transmission Data
• The Things Network (TTN)
• Lab: Build and Test An Automation LoRaWAN
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What Is Automation in LoRaWAN?

• Automation in LoRaWAN refers to the automatic control, 
monitoring, and management of devices, data, and 
processes over a LoRaWAN (Long Range Wide Area 
Network) communication system. 

• It combines low-power wireless communication with 
intelligent decision-making to enable systems to operate 
with minimal human intervention.
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What Is Automation in LoRaWAN?. . .

LoRaWAN is a wireless protocol designed for 
a) long-range
b) low-power
c) low-data-rate communication 

between battery-operated IoT (Internet of Things) devices and 
gateways connected to the internet.
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What Is Automation in LoRaWAN? . . .

Automation in LoRaWAN typically involves:
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Question 1
Which statement is incorrect?

a) Automation in LoRaWAN refers to the process control, 
monitoring, and management of devices and data over a 
LoRaWAN.

b) Automation in LoRaWAN refers to the industrial control, 
monitoring, and management of devices, data, and 
processes over a LoRaWAN (Long Range Wide Area 
Network) communication system.

c) Automation in LoRaWAN refers to the automatic control, 
monitoring, and management of devices, data, and 
processes over a LoRaWAN (Long Range Wide Area 
Network) communication system.

d) none of the above
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What Is Automation in LoRaWAN? . . .

Automation in LoRaWAN typically involves:

Opportunity Here!  
An Automation Concept 
will be developed in this discussion.
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What Is Automation in LoRaWAN? . . .

Automation 
Development 
Concept Opportunity!  
.
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What Is Automation in LoRaWAN? . . .
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What Is Automation in LoRaWAN?
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Developing A LoRaWAN Automation 
Concept. . .

1. Define the Use Case (What to Automate?)
Clearly describe the problem or process to be automated.

• Example: Automatically irrigate crops when soil moisture 
is low.

Questions to ask:
•What event triggers the automation?
•What outcome or response is required?
•What are the environment and constraints?
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Developing A LoRaWAN Automation 
Concept. . .

2. Identify Key Components
Break the system into the following parts:



Sponsored By

17

Developing A LoRaWAN Automation 
Concept. . .

3. Define Data Flow and Automation Logic
Use a Sensing → Decision → Action flow model:
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Developing A LoRaWAN Automation 
Concept. . .

4. Set Communication Parameters
Define the LoRaWAN settings:
•Spreading Factor (SF) – affects range and data rate
•Data Rate – low for infrequent sensor updates
•Uplink/Downlink Frequency
•Device Classes:

• Class A: Basic, low-power (sensor node)
• Class C: Always listening (actuator)
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Developing A LoRaWAN Automation 
Concept. . .

5. Choose Network Architecture
Decide if the network will be:
•Private (e.g., using your own LoRaWAN gateway and server)
•Public (e.g., using Helium, TTN)
Deployment options:
•Edge gateway with local automation
•Cloud-based automation with OTA control
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Developing A LoRaWAN Automation 
Concept. . .

6. Implement the Automation Logic
Use one of the following tools:

Example Rule:
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Developing A LoRaWAN Automation 
Concept. . .

7. Test and Validate
Simulate or run real-world tests:

•Inject test data from sensors
•Confirm downlink commands reach actuators
•Measure response time, accuracy, and power use

8. Refine and Document
•Optimize power consumption
•Tune thresholds and logic
•Document architecture, workflow, and decision logic
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Developing A LoRaWAN Automation 
Concept. . .



Sponsored By

23

Question 2

What is the first step in Developing A LoRaWAN Automation 
Concept?

a) Define Data Flow and Automation Logic.
b) Identify Key Concepts.
c) Define the Use Case (What to Automate?).
d) none of the above
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Capturing Transmission Data

Objective
To log transmission activities for the following experimental 
investigations.

a) Capturing LoRa parameters like frequency or data rates (DR)
b) Capturing login session data
c)  Evaluating the effectiveness of message transmissions
d) Capturing Gateway Extended Unique Identifier (EUI) data.

• A Gateway EUI (Extended Unique Identifier) is a 64-bit unique identifier 
assigned to a LoRaWAN gateway.

• The EUI is used to register the gateway with a LoRaWAN network server 
(like The Things Network) and allows the server to identify and manage 
the gateway.
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Capturing Transmission Data. . .

Method:
• To log transmission data, a software serial monitor terminal tool 

can be used.
a) Tera Term
b) Putty

• Transmission data can be logged as a csv file.
• Data can be reviewed and analyzed for effective node data 

(message) transmission to the LoRaWAN.
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Capturing Transmission Data…

Activating Data 
Transmission 
Event using a 
sensor  
.

Node

Software Serial Monitor Terminal

Data Logging Session

CSV captured data

Process:
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Question 3

Which type of software serial can be used to log 
transmission data?

a) Terror Term
b) Puttied
c) Tera Term
d) none of the above
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The Things Network (TTN)
The Things Network (TTN) is a global, open-source LoRaWAN network that allows 
individuals, companies, and communities to connect Internet of Things (IoT) devices using 
LoRaWAN gateways and infrastructure without building their network from scratch.

Image: TTN
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The Things Network (TTN). . .
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The Things Network (TTN). . .

1. End Devices
• LoRaWAN-enabled sensors (e.g., temperature, soil 
moisture)

• Use LoRa modules like LR1262 for communication
2. Gateways

•Devices like the Elecrow LR1302 with Raspberry Pi Hat
•Bridge between LoRa end devices and the internet

3. Network Server (TTN Backend)
•Routes data from the gateway to your application
• Handles device registration, message integrity, and 
security

4. Application
• Your logic, dashboard, or cloud service that receives 
device data

• Can use integrations like MQTT, Webhooks, AWS, or 
Node-RED
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The Things Network (TTN). . .

Actual LoRaWAN Trainer – LR1262 Node TTN Session 

Note: The Configuring TTN-related content provides setup steps for displaying data on the website. were 
Elecrow’s Wiki Case 3:

https://www.elecrow.com/wiki/Case3_Single-
channel_Application_Routines_for_Raspberry_Pi_Gateways_and_Nodes.html#frequency-selection
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The Things Network (TTN). . .
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The Things Network (TTN). . .
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Question 4

What component is not core to TTN?
a) Gateways
b) Filter
c) Application
d) none of the above
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Lab: Build and Test An Automation LoRaWAN
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Participant Learning Objectives:
• Participants will learn to implement the modified LoRa 08H 

code on the LR1262 Node board to obtain transmission data.
• Participants will learn to set up a software serial monitor to 

capture LoRaWAN transmission data. 

Lab: Build and Test An Automation LoRaWAN. . .
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Concept System Diagram

Lab: Build and Test An Automation LoRaWAN. . .

Single-Channel LoRaWAN Network Architecture Diagram

AT Commands 
Automation 
Embedded 
Here!
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Lab: Build and Test An Automation LoRaWAN. . .

These AT
Commands 
provide the 
automation for 
joining the 
LoRaWAN and 
sending a 
message!

Modified LoRa 08H 
Partial Code
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Collision Sensor Electronic Circuit 
Schematic Diagram:
Voltage Applied to the “SIG” Input is 0V!

An Electronic Switch Circuit:
When “VIN” is applied to the circuit, 0V will 

be applied to the “SIG” Input pin of the 
Crowtail Connector.

Replacing the Collision Sensor with External Control-Sensor Devices

Lab: Build and Test An Automation LoRaWAN. . .
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Lab: Build and Test An Automation LoRaWAN. . .

https://teratermproject.github.io/index.html

Software Download and Installation Steps:
1. Download Tera Term Software to your LR1262 Node development machine.
2. Install the software onto your LR1262 Node development machine.
3. Open the software.
4. Attach to the correct Communication (COM) port.

Tech Note
Attach the LR1262 node board to your development 
machine to ensure the COM port is available in Step 3.
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Lab: Build and Test An Automation LoRaWAN. . .

Step 4
Attach to the correct Communication (COM) port.

Selection of 
the correct 
COM port!

Click the OK 
button!
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Lab: Build and Test An Automation LoRaWAN. . .

Starting a Data 
Logging session

Click on 
Log
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Lab: Build and Test An Automation LoRaWAN. . .

Click Save buttonCreate Log 
filename

Creating a Log file
Tech Note

Include “.csv” 
extension after 
the log filename
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Lab: Build and Test An Automation LoRaWAN. . .

Press lever 
on Collision 

Sensor

Transmitting Data-Logging Session 

Tech Note
Press the lever several 
times to allow 
messaging to occur 
automatically!
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Lab: Build and Test An Automation LoRaWAN. . .

To Stop logging data:
File>Stop Loggin (Q) 

Logged data: .csv file format 
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Lab: Build and Test An Automation LoRaWAN. . .

LR1262_Transmission_Data file:
Logged data
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Watch the 
LoRaWAN 

Automation in 
Action!

Lab: Build and Test An Automation LoRaWAN. . .
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Question 5

What extension needs to be added when saving a log 
file?

a) csv
b) txt
c) pdf
d) none of the above
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Thank you for attending
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Please consider the resources below:

Rahman, H.U., Ahmad, H., Ahmad, M., & Asif Habib, M. (2020). LoRaWAN: State of the art, 
challenges, protocols, and research issues. 
https://www.researchgate.net/publication/348637291_LoRaWAN_State_of_the_Art_Challenges_Pr
otocols_and_Research_Issues.

Sani Danladi, M.& Baykara, M. (2022). Design and implementation of temperature and humidity 
monitoring system using lpwan technology. Ingenierie des Systemes d’Information, 27(4), 521-529. 
https://www.researchgate.net/publication/363810711_Design_and_Implementation_of_Temperature
_and_Humidity_Monitoring_System_Using_LPWAN_Technology
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Thank you for attending
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Please consider the resources below:

Wilcher, D. (2025). Hands-on with at commands:The lorawan trainer. Allaboutcircuits. 
https://www.allaboutcircuits.com/projects/hands-on-with-at-commands-the-lorawan-trainer/

Wilcher, D. (2025). Introduction to at commands. GitHub.https://github.com/DWilcher/DesignNews-
WebinarCode/blob/main/June_25_Webinar_Code.zip 



Thank You
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