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Purpose of the Documentation

These instructions describe the procedure for integrating a WILSEN.sonic.level wireless ultrasonic sensor into a LoRa
network using the example of the onboarding process for "The Things Network" (TTN).

The example integration process comprises the following steps:

Creating a customer account with TTN

Creating a new application

Creating a new device

Transmitting sensor data

Payload decoder

Software application for processing sensor data

1. Creating a Customer Account with TTN

1. Enter "The Things Network" into the search window of your web browser or follow the link:
https://www.thethingsnetwork.org/

)
‘ Communities Learn Support Forum Devices Conference Sign Up Login
THE THINGS

NETWORK

S o o

Building a global open LoRaWAN™ network.

Click Sign Up to create your own customer account.

Follow the further instructions in the dialog menu.

Once a customer account has been created, select the CONSOLE area.

This area can be used to register a new application—such as a WILSEN sensor—or a new LoRa gateway with the
network.

2.
3.
4.
>
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Note
Make sure that the sensor is located in the radio range of at least one LoRa gateway in its future operating location. If

you have not yet installed your own gateway, you can use a LoRa network tester to determine whether the respective
location already has TTN network coverage. For this purpose, register a network tester to your TTN account as a new
device. Instructions on how to do this can be found in the documentation provided with the respective network test

device.

If there is still no TTN coverage, you can install your own LoRa gateway. To do this, follow the instructions in the
documentation provided by the gateway manufacturer.

If an active TTN network is already available at the operating location of the sensor, you can log in and operate the
WILSEN.sonic.level at the respective location.

2. Creating a New Application

1. Openthe CONSOLE area in your TTN account and select APPLICATIONS.

max =20

# Apps

) THE THINGS CONSOLE atews v
‘ NETWORK Communire coirion Applications ~ Gateways ~ Support  §O) MBZ

& Hi, Michael!
Welcome to The Things Network Console.

This is where the magic happens. Here you can work with your data. Register applications, devices and gateways, manage your integrations,
collaborators and settings.

APPLICATIONS GATEWAYS

2. Next, select add application in the upper right-hand corner of the dialog box.

Enter the required information in the Application ID and Description fields.

» The software system will automatically assign you an Application EUI. Make sure that you connect to the nearest
TTN server in the region. In Europe, this is the server called ttn-handler-eu.

w

Note
For details on the information to be entered into the TTN console, see the relevant documentation in the portal.
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< G @ consolethethingsnetworkorg/applications/add wax =3 @

5 Apps [5] Vorgeschiagene ites [EJ] Web Siice-Katalog [ Aus Intemet Explor.

N ’
) THETHINGS CONSOLE Applications ~ Gateways  Support (O MBZ ~

UNITY EDITION

Applications > Add Application

ADD APPLICATION

Application ID
The unique identifier of your application on the network

neuer_sensor

Description
Ahuman readable description of your new app

das ist der erste WILSEN Sensor in meinem TTN Account.

Application EUI
An application EUI will be issued for The Things Network block for convenience, you can add your own in the application settings page.

EUl issued by The Things Networic

Handler registration
Select the handler you want to register this application to

ttn-handler-eu

Cancel

4. Confirm the entered information by clicking the green Add application button at the bottom right.

3. Creating a New Device

1. Select the Devices tab to register a new device and then click the register devices field.

Application neuer_sensor does not have any devices yet

Get started by registering one!

< Cc & u @ ax =
i Apps [5] Vorgeschlagene Sites [l] Web Slice-Katalog [ Aus Internet Explor.
) THETHINGS CONSOLE
Applications £ neuer_sensor Devices
Overview  Devices  PayloadFormats Integrations ~ Data  Settings
DEVICES register device

2. Follow the dialog for creating a new device and assign a Device ID as the device name.
Note that the form editor only accepts lower case letters and no spaces.

Note

The second input window requests the Device EUI. The Device EUI is a unique identification number for each LoRa

device.
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With WILSEN.sonic.level, you can access this 16-digit Device EUI in hexadecimal

10:48 wo ©4c4d n
¢ -PFLoRa V11 2o format by connecting to the device via the WILSENcontrol app (see brief
CC:CC:CC:98:DB:8C commissioning instructions). The device-specific Device EUI is displayed under the
SENSORS LORA PARAMETERS LORA PARAMETERS tab in the app.

Device EUI

82:91:CC:CC:CC:98:DB:8C

Application EUI

82:91:82:91:82:91:82:91

Application Key

82:91:82:91:82:91:82:91:82:91:82:91:82:
91:82:91

LoRa Payload Interval

1Days

LoRa Packet Counter

12

APPLY

3. Enter the displayed Device EUI in the corresponding dialog box of the TTN tab.

@ TheThings Network Console X + - x
<« c & 2 wax 23 @ :
3 Apps [ Vorgeschlagene Sites ] Web Slice-Katalog [ Aus Internet Explor.
) THETHINGS CONSOLE lic -
Applications 7 neuer_sensor Devices

Overview Devices Payload Formats Integrations Data Settings

REGISTER DEVICE bulkimport devices
Device ID
Thisis the us tifier for the device in this app. The device ID will be immutable.

Device EUI
The device EUl is the unique identifier for this device on the network. You can change the EUl later.

Iz ‘ 82 9100 0D 4F F6 06 33

App Key
The App Key will be used to secure the communication between you device and t

e

App EUI

70 B3 D5 7E DO 02 E0 18

4. InTTN, click the green Register button at the bottom right.

» The new device is now created and the individual registration information of the sensor is displayed in the DEVICE

OVERVIEW.

Make sure that the Activation Method field displays "OTAA."

» In addition to the Device EUI that you entered, this overview displays a 16-digit Application EUI and a 32-digit App
Key generated by the system. The App Key is initially invisible to the viewer and can be made visible using the eye
symbol to the left of the form field.

o
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@ The Things Network Console X |+

5 Appr 5] Vorgeschiagene Sites ] Web Slce-atsog || Aut Inermet xplr.

< c & = _erster_sensor

‘ﬁ THETHINGS CONSOLE
NETWORK comMUNITY EoiTion

Applications > &3 neuer_sensor

DEVICE OVERVIEW

Device EUI

Status

Frames down 0

DOWNLINK

Application ID  neuer sensor

Device ID mein_erster_sensor

Activation Method ~ OTAA

© 5 8291000D 6F F6 06 33 3]

Application EUI <>

AppKey

Frames up 0 reset frame counters

Devices > §Z=) mein_erster_sensor

Overview  Data Settings

= 70B3D57E DO 02 EQ 18 ]

= | & | 850189 D7 1D 98 84 D6 EA 21 2C 82 76 38 BA 25 B

never seen

_PF_LoRa_V1.1_ 72 ¢

dBm

CC:CC:CC:98:DB:8C

SENSORS LORA PARAMETERS

Device EUI

82:91:CC:CC.CC:98:DB:8C

Application EUI

82:91:82:91:82:91:82:91

Application Key

82:91:82:91:82:91:82:91:82:91:82:91:82:
91:82:91

LoRa Payload Interval

1Days

LoRa Packet Counter

12

APPLY

6.Now enter both the Application EUI and the App Key in the corresponding
Application EUI and Application Key fields of the WILSENcontrol app. To do this,
overwrite the pre-filled fields in the app.

7.Save your entry by clicking APPLY in the sensor menu.

8.0nce the registration information has been successfully applied, close the
WILSENCcontrol app.

» If the sensor is in the sensing range of a LoRa gateway that is also registered with
TTN, the sensor starts as soon as the connection is established. The status indicator
in the DEVICE OVERVIEW area below the App Key field changes from yellow to
green to indicate a successful connection.
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4. Transmitting Sensor Data

1. Select the Data tab to display the telemetry data exchanged between the LoRa network and the sensor in the
APPLICATION DATA area.

o The Things Network Console X |+

< c a _mannheim_I1, _mannheim_I1/data

H Apps (5] Vorgeschiagene Stes [ Web Sice-Katalog [ Aus Intermet Expor

Al TN SONSOLE Applications  Gateways

Applications £ wilsen_mannheim_I1 Devices wilsen_mannheim_I1 Data

Overview  Data  Settings

APPLICATION DATA

uplink  downlink activation  ack  error
Filters

time counter  port

A 13:48:31 4 1 payload: 10 2A 25 5F 50 46 5F 4C 6F 52 61 5F 56 31 2E 35 5F 04 0B 01 00 A4 03 0B 06 64 06 02 01 41 B34C
A 134631 3 1 payload: 10 2A 25 5F 50 46 5F 4C 6F 52 61 SF 56 31 2E 35 5F 04 0B 01 00 A4 03 0B 06 64 06 02 01 41 B2 B2
A 13:44:31 2 1 payload: 10 2A 25 5F 50 46 5F 4C 6F 52 61 5F 56 31 2E 35 5F 04 0B 01 00 A4 03 0B 06 64 06 02 01 418202
A 13:42:31 1 1 payload: 10 2A 25 5F 50 46 5F 4C 6F 52 61 5F 56 31 2E 35 5F 04 0B 01 00 A5 03 0B 06 64 06 02 01 41 BO E€

13:40:24 devaddr: 26012998 appeui: 70B3D57ED00240B8  deveui: 00 00 000D 6F F6 04 CO

The first time a connection is established between the sensor and the network, the device address (assigned automatically
by the network), the Application EUI and the Device EUI are exchanged.

This initial connection to the LoRa network is indicated by a small lightning bolt symbol in the status window.

Once the sensor is connected to the network, telemetry data starts to be transferred between the sensor and network. Data
uploads from the sensor to the network are indicated by a small blue arrow pointing upward. Downloads from the network
to the sensor are indicated by a small blue arrow pointing downward.

5. Payload Decoder

A payload decoder is used to interpret the payload string.

1. Toadd a payload decoder, go back one level—from the device level to the application level.
2. Select your new_sensor application and click the Payload Formats register card in the upper-right navigation
menu.

» Inthe PAYLOAD FORMATS area, you can add the payload decoder as a JavaScript program.

Note

The payload description and the payload decoder for your WILSEN.sonic.level can be downloaded online from the
product detail page for the respective WS-UCC*-F406-B15-B41-* wireless ultrasonic sensor at www.pepperl-
fuchs.com. See the Documents and Software areas.
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<« C @ consolethethingsnetworkorg/app
# apps forgeschlagene Sites [ Web Slice-Katalog
) THETHINGS CONSOLE Applications Support ~
&l s consote s oo Ser (O B2
Applications > & wilsen_mannheim_ 11 > Payload Formats
Overview  Devices  PayloadFormats  Integrations ~ Data  Settings
PAYLOAD FORMATS
Payload Format
The payload format sent by your devices
Custom
decoder converter validator  encoder
remove decoder

1 function Decoder (byte_payload,port
return conbeeDecoder (byte_payload

return bytes.map(function(byte) (return (68" + (byte & xFF).tostring(16)).slice(-2

var hexstr
for (1= 0; i < bytes.length; i++

1
2 hexstr = hexstr.concat( ("@" + (Number(bytes[i]).tostring(16))).slice(-2).toUpperCase

Payload

3. Copy the program code of the payload decoder from the text file and paste it into the Payload Formats register
card.

4. After pasting the source code, you must save it to the application. To do this, click the green save payload
functions button at the bottom right of the PAYLOAD FORMATS page.

5. To test whether the payload decoder functions correctly, copy a test payload into the Payload field.

Click the green Test button.

» The interpretation result of the payload string above appears in the bottom window of this area.

o

a TheThings Network Console X 4= — X
&« C @ consolethethingsnetwork.org/applications/w nheim_I1/payload-formats max =30
3 Apps Vorgeschlagene Sites [} Web Slice-Katalog
&l TETes CONSOLE Applcatons G wpot @y wez
Applications 2 wilsen_mannheim_I1 Payload Formats
1 function Decoder(byte_payload,port
;
\g(bytes) {return bytes.map(function(byte) {return ("88" + (byte & @xFF).toString(16)).sli
der (bytes
ar obj
9 ar hexStr H
,,
Payload
04 0B 01 00 26 03 OB 06 64 06 02 01 41 B1 28 OC 03 51 01 26 1
‘‘‘‘‘ »
Cance no changes to save
.

Once the payload decoder has been successfully implemented, the interpreted sensor data will also be displayed in the
APPLICATION DATA area.
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6. Software Applications for Processing Sensor Data

The incoming telemetry data from the LoRa sensors is stored in TTN only while the browser window is active. This
means that the data will be lost if the browser window is closed.

However, if the sensor data must be saved for graphic representation or subsequent evaluation, it must be transferred
from TTN to a further software application.

The TTN displays some example integration options as standard. To display the options, select the INTEGRATIONS area
within your new_sensor application and select add integration in the upper right of the window.

‘@ The Things Network Console x q- o x
«>cCc a z maxw 2.Q:
i Apps [] Vorgeschlagene Sites [ Web Slice-Katalog [ Aus Intermet Explor
) THETHINGS CONSOLE icati o
Applications £ neuer_sensor Integrations
Overview  Devices  PayloadFormats  Integrations ~ Data  Settings
INTEGRATIONS © addintegration

There are no integrations for application neuer_sensor.
Get started by creating one!

etwork Let's build this thing together. — The Things Network

A window displaying some software applications in which the sensor data can be integrated appears.

@ TreThings Network Console X+ 5 x
€ > Cc a s ®ax 23 Q:
Hi Apps [ Vorgeschlagene Sites [ WebSlice-Katalog [ Aus Intemet Explor.

‘“ :“:Ev.rv'«“g‘sf cco?ﬂivvlnn\ " Applications ~ Gateways  Support ) vez v

Applications £ neuer_sensor > Integrations

ADD INTEGRATION

S

2y
COLLOS

collaborative location service

AllThingsTalk Maker Collos EVRYTHNG
v2.60 v2.7.10 v2.60
AllThingsTalk Semtech Corporation EVRYTHNG

<[> Frxx [a .
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Below the integrations, you can find:

e Databases for longer-term storage of sensor data

e |oT platforms for graphic representation of sensor data

e Applications such as IFTTT ("If This Then That") that enable logical processing of the data, e.g., with certain
sensor values triggering further actions.

For information on choosing the appropriate integration, read the respective product description. Each integration
offers specific documentation on integrating sensor data from TTN.
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