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Objectives

The goal of this course project is to develop skills using LoRa technologies.

Another project will follow and will allow to make the link between this work and the previous
project of the first half of the course.

Project description

You have to acquire sensors data (accelerometer, temperature or luminosity) from the Wasp-
mote board.

These data have to be transmitted over a LoRaWAN channel periodically or based on a thre-
shold activity.

Use The Things Network (TTN) solution to manage your devices and add the mydevice inte-
grator allowing to dispelay your data. This integrator should help you to quickly plot value
and charts.

Once uplink communications are working, you have to add a downlink message to control a
LED on the Waspmote. Add a control in mydevice that launch the downlink message with the
new state of the LED

Project set-up

1 Setting up an application and a device on The Things Network

First, you will need to create an account on The Things Network website :

https://www.thethingsnetwork.org/

Once your account is created and verified, you can access your Dashboard to create a new
application. An application can receive data from multiple devices but you will have only one
output feed (MQTT, Node.js or external integrators).

https://console.thethingsnetwork.org/applications
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To create a new application just on the add application link. Give your application an ID, for
example, iot_2018_19_<your_last_names> and a brief description.

1.1 Enrol a new device with your application

Once your application is created, you can assign new devices to your application. In our case
the new device will be a Waspmote PRO with a LoRaWAN module. To create new devices just
click on the register device link on the application page under the menu DEVICES. Enter a
ID that will define your device, for example, waspmote_0. You can define the device EUI or
you can generate a new EUI with the random button on the left, just choose one of these two
options. To create your device just press the Register button.

In our case, we will use ABP assignation and let The Things Network generate our Network and
App Session Key. By default, the device created is a OTAA (Over-the-Air Activation), to change
it to an ABP configuration you need to access his settings. From the device page click on the
settings button on the top right of the page. Selection the Activation method to be ABP, then
just press the save button to generate everything.

At the end of this process you should have a device like the one illustrated on the Figure 1 (of
course with different EUIs and addresses).

FIGURE 1. ABP device created on the The Things Network platform

1.2 Configure your Waspmote

Now your Waspmote PRO must be configured with the EUIs assigned to your device equip-
ped with a LoRaWAN module. You will need to copy the DEV EUI, the Dev Address, Network
Session Key and App Session Key to a device accessing a LoRaWAN network using ABP.

Note : To have the best performance for this lab with your device, you should configure it with
the a SF7BW125 datarate and a coding rate of 4/5. You can use a reduced TX power, but in case
of problem set-up the TX to 14 dBm (max power).
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1.3 Retrieve data from application

1.3.1 Using the web interface

To ensure that your device is working, you can return to your application home page and select
the menu Data. You will find an array with everything that will be sent on the network. You
should have something like illustrated on the Figure 2.

FIGURE 2. Data from devices using the web interface

1.3.2 Using MQTT client

To retrieve data from your application we will use the MQTT service provided by The Things
Network. The API documentation and a quick start guide to how to access the MQTT server
using mosquitto can be found on this link :

www.thethingsnetwork.org/docs/applications/mqtt/quick-start.html

NOTE : There is an error in some examples given on the API website when using the mos-
quitto client. It will not work if you specify the port in the broker URL. The correct URL is
eu.thethings.network, without the ’:1883’ at the end.

1.3.3 Using Node.js client

You can also use their Node.js client if you want to retrieve data from your application. Eve-
rything covering the installation, live examples and API documentation can be found on the
following link :

https://www.thethingsnetwork.org/docs/applications/nodejs/

1.3.4 Using MyDevice

Follow TTN documentation and use MyDevice LPP protocol.

Technical informations

The pinout of the Waspmote v12 can be found in the document Waspmote v12 - Technical
Guide 1 under chapter 3.5.

1. http://www.libelium.com/development/waspmote/documentation/
waspmote-technical-guide-v12/
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The description to how to connect and how to read the sensors can be found in the document
Waspmote Utilities v12 - Programming Guide 2 under the chapter 6.

FIGURE 3. LDR and MCP9700A connection with the Waspmote v12

2. http://www.libelium.com/v12/development/waspmote/documentation/
utilities-guide-v12/
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Recommandation

Each join OTAA requests and each confirmed data transmit will request the Gateway to send a
message to your device. As you are many groups in this lab, you risk to reach the legal duty
cycle limit for the gateway. (Depending on the frequency, this duty cycle will be 1% or 10%).

We recommand you to structure your code in the following way :

1. Do the join OTAA only at beginning of your program. Never before each data transmis-
sion.

2. Prefer unconfirmed transmission over confirmed one.

3. Use at least a 30 second delay between each data transmission.
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