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1. Product Introduction

1.1 Overview

»
Sensecap All01 ~

LoRaWAN Al Sensor [

4

SenseCAP A1101 LoRaWAN Vision Al Sensor combines TinyML Al technology and
LoRaWAN long-range transmission to enable a low-power, high-performance Al
device solution for both indoor and outdoor use.

This sensor features Himax's high-performance, low-power Al vision solution which
supports the Google TensorFlow Lite framework and multiple TinyML Al platforms.

Different models can implement different Al functions, for example, people counting,
object recognition, meter recognition, etc. Users can adopt models provided by native
firmware, or train and generate their own models through Al training tools, or procure
deployable, commercial models from third-party model providers.

With the IP66 rating, -40 ~ +85C ° operating temperature, built-in 19Ah high-capacity
battery and devices’ low power consumption, the A1101 sensor can operate in harsh
outdoor environments for up to 10 years with a range of up to 10km. The built-in
Bluetooth facilitates setup and greatly reduces large-scale deployment costs. Users
can focus on application development with the easy set-up and start retrieving data in
a few steps. Just install the device, bind it using the QR code and configure the

1
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network, then data can be viewed from the SenseCAP portal, which supports popular
loT protocols such as HTTP and MQTT.

1.2 Features

- Ultra-Low Power and Powerful Himax Camara: 400Mhz DSP, Maximum camera
frame rate 640*480*VGA 60 FPS, Local inferencing

- Low Power and Long Range Transmission: Down to 2.3uWh sleep mode power
consumption, powered by Wio-E5 LoRaWAN Modules, transfers data up to miles

- High Data Security by Edge Computing: Local image inferencing and transfers
the final result data to the Cloud, suitable for applications that require limited data
transmission and high data privacy.

- Easy to Visualize Data: Few clicks to display and manage data via SenseCAP
Mate App and SenseCAP Dashboard, wide compatibility with other third-party tools

- High Industrial Protection Grade: -40 ~ 85°C operating temperature and IP66
rating, suitable for indoor and outdoor deployment

- Easy for Scalable Deployment: 1min to add and configure the device by scanning
the device QR code, low LoRaWAN network cost and maintenance cost ensure
business scalability.
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2. PartList

Before installing, please check the part list to ensure nothing is missing.

Sensor Node 1
Bracket 1
‘ Quick Start Guide 1

&z&& KA4*20mm Self-drilling Screw 4
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3. Key Parameters of the Sensor

3.1 Introduction of Key Parameters

Using the LoRaWAN protocol generally involves the following parameters.

Parameters

LoRaWAN MAC Version

Join Type

Device EUI

Device Code (KEY)

App EUI

App Key

DevAddr

NwkSkey

AppSkey

Description
v1.04

OTAA (Default)
ABP (It can be modified through App)

Unique identification of device, one of the join network parameters
(OTAA mode).

On the device label, for device binding and API call.

Unique identification of application, one of the join network
parameters (OTAA mode).

Application key, one of the join network parameters (OTAA mode).

This parameter is available only in ABP mode, one of the join network
parameters.

This parameter is available only in ABP mode, one of the join network
parameters.

This parameter is available only in ABP mode, one of the join network
parameters.

3.2 Get Device EUI, App EUI and Key
3.2.1 Get the parameters via API

(1) Device EUI and Device Code is on the SenseCAP product label.

i[m] » LoRaWAN Sensor w
EUI: 2CF7F12041000003 |
KEY: E4F15C10A50FABFB
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The “Key” on the label is Device Code, which is not the App Key!

(2) SenseCAP Node’s App EUI and App Key have been flashed into the device by Seeed.
Use HTTP API to get App EUI and App Key. You can use a browser (Google Chrome) to
launch an HTTP GET request.

Curl:

https://sensecap.seeed.cc/makerapi/device/view_device info?nodeEui=2CF7F120147002
97&deviceCode=34BF25920A4EFBF4

In the API, replace the Device EUI and device Code with your own Device EUIl and Device
Code respectively. And you will get the following response:

dev_eui Device EUI 2CF7F12014700297
app_eui App EUI 8000000000000006
app_key App Key 6FDOEF47CBC6EOOF1921A08C2E94E8ES
{
"code": "0",
"data": {

"nodeEui": "2CF7F12014700297",
"deviceCode": "34BF25920A4EFBF4",
"lorawaninformation”: {

"dev_eui™: "2CF7F12014700297",

"app_eui": "8000000000000006",

"app_key": "6FDOEF47CBC6EO0F1921A08C2E94E8E5"

}

2
"time": 0.019

}
ANoteﬁ

The SenseCAP LoRaWAN Sensor can modify to EUI, Key, and Frequency.

Please refer to the following sections.

ANote2:

When connecting to SenseCARP, use the default EUI, App EUI and App Key.

When using another LoRa network server, the EUI will not change, and the App EUI
and App Key will be randomly generated according to the rules.
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3.2.1 Get the parameters via SenseCAP Mate App

Please refer to the section 5.
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4. LED of Sensor Working Status

| 2-in-1
Config Button and LED

You can refer to the LED indicator for the Sensor Node for its working status. Please

see the status explanations in the chart below:

LED flashes at 1s
frequency, waiting for
Bluetooth connection.

If Bluetooth not
connected within 1
minute, the machine will
shut down again.

First power up, press and Power on and activate the
hold for 9s Bluetooth

Reboot device and join

Press once LoRa network

1.

The LED will be on for
15 seconds for
initialization

Waiting for join LoRa
network: breathing
light flashing

Join LoRa network
success: LED flashes
fast for 2s

LoRa network join
failure: LED suddenly




‘E loT into the Wild

stop.

1. Waiting for Bluetooth
connection: LED
flashes at 1s
frequency

2. Enter configuration
mode after Bluetooth
connection is

Press and hold for 3s Activate Bluetooth again successful: LED
flashes at 2s
frequency

If Bluetooth is not
connected within 1
minute, the device will
reboot and join LoRa
network.

In the 3rd seconds will
start flashing at 1s
frequency, until the light

Press and hold for 9s Power off .
is steady on, release the
button, the light will go
out.

ANote:

After power off, you need to reconfigure the frequency band.
Power off is recommended when not deployed.
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5. SenseCAP Mate App
5.1 Download App

As a tool, SenseCAP Mate App is used to configurate LoRa parameters, set interval,
bind devices to your account and check device basic information.

ANote:

SenseCAP Mate App functions are being iterated in stages:

Stage1: Equipment configuration, firmware update. (Done)

Stage2: Bind the device to SenseCAP Portal and manage the device. (Done)
Stage3: Data visualization and scene monitoring. (Developing)

(1) ForiOS, please search for “SenseCAP Mate” in the App Store and download it.

(2) For Android, please search for “SenseCAP Mate” in the Google Store and
download it.

You can also download App from https://www.pgyer.com/sensecapmate or
https://install.appcenter.ms/orgs/seeed/apps/sensecap-
mate/distribution groups/public

5.2 How to connect sensor to App

5.2.1 Create a New Account

SenseCAP Mate supports device configuration and remote management. To use the
SenseCAP Portal platform and other functions, please register an account. If only the
device configuration function is used, click “Skip”.

Please select Global of Server Location.



https://www.pgyer.com/sensecapmate
https://install.appcenter.ms/orgs/seeed/apps/sensecap-mate/distribution_groups/public
https://install.appcenter.ms/orgs/seeed/apps/sensecap-mate/distribution_groups/public
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I

SenseCAP

— Global —

sensecap@seeed.cc

Select Server Location

Global
Login

% Reglster

Forgo

China

Server Location: Global >

You can also set up an account through the website.

Portal Website: http://sensecap.seeed.cc

1) Select register account, enter email information and click "register”, the registered
email will be sent to the user's mailbox.

2) Open the "SenseCAP---"Email, click the jump link, fill in the relevant information,
and complete the registration.

3) Return to the login interface and complete the login.

ANote:

If you can't find the email, it may be automatically identified as "spam" and put in the
"trash can".

5.2.2 Connect to Sensor to App

1) Press button and hold for 3 seconds, the LED will flash at 1s frequency. Please
use the App to connect the sensor within 1 minute; otherwise, the device will
power off or re.

10
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2-in-1
Config Button and LED

2) Please select “Vision Al Sensor”.

Please click the “Setup” button to turn on Bluetooth and click “Scan” to start
scanning the sensor's Bluetooth.

15:50 = -
16:311 29K/ & B 6 Yl @ Myl

SenseCAP < Basic Sensor

Please select device type for configuration.

Follow the instrctions:
$210x Sensor Vision Al Sensor

ol Step 1. m
l Press the button on v,
| - your device for 3 >
- seconds until indicator ‘ﬁ

blinks slowly and

release.
52120 Weather
Station Step 2. Vo ey
A\ Click setup to connect ==
- P i o
] your sensor via -
Bluetooth.
Step 3.

Update sensor
firmware when their is
update.

il

3) Select the Sensor by S/N (S/N is on the front label of the sensor). Then, the basic
information of the sensor will be displayed after entering.

11
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16:5410.0k/58 S8BTl 3
16:3310.0K/s B B8l 8 "l G
< 110991764223000024
<« Setup
General Settings
Basic
Device Model SenseCAPS2106
Device EUI 2CF7F1C0428000230)
Sensor Type Vision Al Sensor
Algorithm Image Classification
Select Device
Al Model 1.5
110991764223000024
Backup Firmware Version 1.5
Scan %

Software Version 15
Hardware Version vi.z
LoRaWAN Version V1.0.3
Class Type ClassA
Battery 99%

Al Preview

4) Enter configuration mode after Bluetooth connection is successful: LED flashes at 2s
frequency.

5.3 Configure parameters through App
5.3.1 Select the Platform and Frequency

A1101 Sensors are manufactured to support universal frequency plan from 863MHz

~928MHz in one SKU. That is to say, every single device can support 7 frequency
plans.

12
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SenseCAP for The Things Network AU
SenseCAP for Helium AS923
Helium IN865
The Things Network KR920

Other Platform RUB64

It must be used with SenseCAP Outdoor Gateway
(https://www.seeedstudio.com/LoRaWAN-Gateway-EU868-p-

.?ﬁ;szcl\f; T\;?):l;r he 4305.html ). SenseCAP builds a proprietary TTN server that enables
9 sensors to be used out of the box when paired with an SenseCAP
outdoor gateway.
Default platform.
) When there is the Helium network around the user, data can be
SenseCAP for Helium uploaded using sensors. Devices run on a private Helium console of
SenseCAP. Users do not need to create devices on Helium console,
right out of the box.
Helium Connect Sensor to public Helium console.
The Things Network Connect Sensor to your TTN(TTS) server.
Other Platform Other LoRaWAN Network Server.

1) SenseCAP for Helium:
We provide the SenseCAP Portal to manage devices and data: sensecap.seeed.cc

We built a private Helium Console with an embedded SenseCAP Portal. When users
get the SenseCAP sensors, you can use it by scanning the code and binding it to the
Portal.

13
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“SenseCAP for Helium” is selected by default. The device runs in a fixed main
frequency and sub-band, refer to Helium Frequency Plan
(https://docs.helium.com/lorawan-on-helium/frequency-plans/ ). You only need to
select the main frequency, such as EU868 and US915.

SenseCAP for Helium supports the following frequency plan:

EU868 / US915 / AU915 / KR920 / IN865 / AS923-1 / AS923-2 / AS923-3 | AS923-4

2) SenseCAP for The Things Network

SenseCAP Portal also builds the TTN private server, and the sensor must be used
together with the SenseCAP Outdoor Gateway
(https//www.seeedstudio.com/ oRaWAN-Gateway-EU868-p-4305.html) or
SenseCAP Multi-Platform LoRaWAN Indoor Gateway

(https.//www. seeedstudio.com/Sense CAP-Multi-Platform-LoRaWAN-Indoor-
Gateway-SX1302-EU868-p-5471.html).

SenseCAP Multi-Platform LoRaWAN Indoor Gateway supports the following
frequency plans:

IN865 / EU868 / RU864 / US915 / AU915 / KR920 / AS923.

3) Helium
Users can choose sensors to use on the public helium console:

https://console.helium.com/

4) The Things Network
Users can choose sensors to use on the public The Things Network server:

https://console.cloud.thethings.network/

5) Other Platform:

When you use other LoRaWAN network server, please select Other Platform.

14
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At this point, you need to determine the sensor frequency band according to the
gateway frequency and sub-band.

A1101 Sensors support the following frequency plan:

Sensor Frequency Common Name Sub-band

EU863-870 EU868 —-
US902-928 uUs915 Sub band from 1 to 8 (default sub-band 2)
AU915-928 AU915 Sub band from 1 to 8 (default sub-band 2)
KR920-923 KR920 —-
IN865-867 IN865 —
AS923-TTN Frequency plan for TTN
AS923-1
AS923
AS923-2 Frequency plan for Helium
AS923-3
AS923-4
RU864-867 RU864 —-
ANote1 :

Different countries and LoRaWAN network servers use different frequency plans.
For Helium network, please refer to:

https://docs.helium.com/lorawan-on-helium/frequency-plans

For The Things Network, please refer to:

https://www.thethingsnetwork.org/docs/lorawan/frequency-plans/

ANoteZ:

1) When using the SenseCAP platform, the EUI, APP EUI and APP Key are fixed
and are the same as the sensor label.

2) When the sensor is selected to be used with a public platform such as Helium or

15
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TTN, the EUI will not change, and the sensor will generate a new fixed App EUI
and App Key for network access.

5.3.2 Set the Interval

The working mode of device: wake up the device every interval and collect
measurement values and upload them through LoRa.

For example, the device
collects and uploads data every 60 minutes by default.

Uplink Interval Unit: minutes, number from 1 to 1440.

Uplink Interval (min) 60

5.3.3 Set the EUI and Key

The device uses OTAA to join the LoORaWAN network by default. So, it can set the
device EUl and App EUI.

Device EUI 16 bits, hexadecimal from 0 ~ F
App EUI 16 bits, hexadecimal from 0 ~ F
App Key

32 bits, hexadecimal from 0 ~ F

Device EUI

2CF7F1C041600008
APP EUI 577D1C6ECDCC3B8D
APP Key 466F991B963100CC478...
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5.3.4 Set the Packet Policy

The sensor uplink packet strategy has three modes.

Packet Policy N v

2C+1N (2 confirm packets and 1 none-confirm) is the best strategy,

2C+1N (default) the mode can minimize the packet loss rate, however the device will
consume the most data packet in TTN, or date credits in Helium
network.

1c 1C (1 confirm) the device will sleep after get 1 received confirm

packet from server.

1N (1 none-confirm) the device only send packet and then start to
1N ;
sleep, no matter the server received the data or not.

5.3.5 Set the Activation Type

The sensor supports two network access modes, OTAA by default.

Over The Air Activation, it joins the network through Device EUI, A
OTAA (default) EUL and App Key. J 9 P

ABP Activation By Personalization, it joins the network through DevAddr,
NwkSkey, and AppSkey.

When using ABP mode, you need to configure the following information:

DevAddr 32 bits, hexadecimal from 0 ~ F

NwkSkey 32 bits, hexadecimal from 0 ~ F

17
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AppSkey 8 bits, hexadecimal from 0 ~ F
Activation Type ABP v

e oo
G onh

. shhar ~F N _E Hh A2 rmaavirmiirnm AF 29
nal numpers ot U-F with a maximum oT 32

] to be filled in

Nwk Skey D65CF04A554CB71ECCCOD58C40

24CEAFD65CF04A554CB71ECCCO

ANote:

The factory defaults to a fixed value.

5.3.6 Restore Factory Setting

When selecting the SenseCAP platform, you must use the fixed EUI/App EUI/App
Key. Therefore, you need to restore the factory Settings before switching back to the

SenseCAP platform from other platforms.

When we make a mistake or want to reset everything, we can click the button. The

device will be restored to the factory's default configuration.

5.4 Preview Al Recognition Results

5.4.1 Select Al Algorithms and Models

There are several built-in Al models for A1101, and users can select models
according to their needs. Currently, the following algorithms and models are available:

18
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Object Detection Human Body Detection
User-defined
Object Counting People Counting

User-defined

Image Classification

Person&Panda Recognition

User-defined

Model selection and configuration is also done in the Setting interface.

First select the Algorithm, different algorithms achieve different functions and show
different results in the APP preview.Clicking on the drop-down triangle behind the
algorithm will bring up the selection box.

Then select the Al model, click on the model, the selection box pops up, select the

model.

21411 0.2K/s 2@ %l Bl = 21:411 0.4K/s @ & @l B T val G

Object Detection
Object Counting

Image Classification Face Detection

19
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5.4.2 Set Score Threshold

The scores represent the reliability of the Al model predictions. The higher the score,
the more likely the identified object is the target object. Users can choose to upload
more reliable results or more flexible results to the App and cloud by setting the
Score Threshold. The Score Threshold ranges from 1 to 100, and only the results

with a score greater than the Score Threshold will be uploaded to the APP and the
cloud.

21:421 0.0K/sT % Eal Bl G 21:5310.0K/S® =
€ 110991764223000024

General Settings

Platform SenseCAP for The Thir v

Algorithm Objact Datection L

Al Model
Face Detection v

Credibility (1-100%)

Set up successfully!

Frequency Plan cUBsE G

Uplink Interval {min) BACK TOHOME  CONTINUE SETTING

Packet Policy

204N v

After completing the above configuration and selection, click "Send" to send the

configuration information to the device. If the configuration is successful, it will prompt
"Set up successfully".

5.4.3 Detect and Preview

Click the “General” button, then click “Detect”. Pointing the lens at the target object,

adjust the angle and distance appropriately, and the recognition result will be
displayed at the bottom of the screen.

20
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19:52122K/sBR B @ @ BB i@ 5 Gl

< 110991764223000024

General Settings
Device EUI 2CF7F1C0428000230
Sensor Type Vision Al Sensor
Algorithm Object Counting
Al Model 1.5
Backup Firmware Version 1.5
Software Version 1.5
Hardware Version V12
LoRaWAN Version V1.0.3
Class Type ClassA
Battery 100%

Al Preview

Your sensor detected 1 category and 1 target

Target0

5.4.4 Train Custom Models

SenseCAP A1101 supports user-defined Al models, for more details please check the link
below:

https://wiki.seeedstudio.com/Train-Deploy-Al-Model-SenseCAP-A1101

21
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6. Connect to the SenseCAP Portal
6.1 SenseCAP Portal

The main function of the SenseCAP Portal is to manage SenseCAP devices and to
store data. It is built on Azure, a secure and reliable cloud service from Microsoft. You
can apply for an account and bind all devices to this account. SenseCAP provides
the web portal and API. The web portal includes Dashboard, Device Management,
Data Management, and Access Key Management, while API is open to users for
further development.

<S>
si2 SENSECAP
«

Engish - xaclory. SZ@seeed.cc

Dashboard Data update inferval:  |iznual

Devices Overview Monitoring Announcement

Gateway Offline 0
Node Offiine ]

Low Batiery 0
LoRa Gateway Sensor Node

Gunent Value // + coz 2 & Chart Seftings

99529Pa 28°C 68%RH 400 1
AirPressure Air Temperature Air Humidity

(2CF7F 12210400074 (2CF7F12210400083) (2CF7F12210400083)

172.8Lux 385ppm Lign .~ £ Chart Settings
Light coz2
(2CF 7F1221040007E) (2CF7F12210400070)

6.1.1 Create a New Account

Portal Website: http://sensecap.seeed.cc

4) Select register account, enter email information and click "register", the registered
email will be sent to the user's mailbox.

5) Open the "SenseCAP---"Email, click the jump link, fill in the relevant information,
and complete the registration.

6) Return to the login interface and complete the login.

ANote:

If you can't find the email, it may be automatically identified as "spam" and put in the
"trash can".
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6.1.2 Other Functions

Dashboard: Including Device Overview, Announcement, Scene Data, and Data
Chart, etc.

Device Management: Manage SenseCAP devices.

Data Management: Manage data, including Data Table and Graph section,
providing methods to search for data.

Subaccount System: Register subaccounts with different permissions.

Access Key Management: Manage Access Key (to access API service),
including Key Create, Key Update, and Key Check.

ANote:

SenseCAP Portal User Guide: httos://sensecap-docs.seeed.cc/quickstart. html

6.1.3 API Instruction

SenseCAP API is for users to manage loT devices and data. It combines 3 types of
API methods: HTTP protocol, MQTT protocol, and Websocket protocol.

With HTTP API, users can manage LoRa devices, to get raw data or historical
data.

With MQTT API, users can subscribe to the sensor's real-time measurement
data through the MQTT protocol.

With Websocket API, users can get real-time measurement data of sensors
through Websocket protocol.

Please refer to this link for APl User Guide: https://sensecap-docs.seeed.cc/

{/seeed

SenseCAP Document Center
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6.2 Connect to SenseCAP with Helium Network

6.2.1 Quick Start
Follow this process to quickly use the sensor, see the following section for details.

Preparation:

1. Log into SenseCAP Portal.

2. Download SenseCAP Mate App.
3. Coverage of Helium network.
4. S210X Sensors.

Y

Bind sensor to SenseCAP Portal by using SenseCAP
Mate App scan QR code.

Y

Power on: Hold the button of sensor for 9 seconds

Y

Open SenseCAP Mate App and Bluetooth, and enter the
configure mode:

1. Set the Frequency.

2. Set the Upload interval.

Disconnect the Bluetooth and sensor will reboot

Y

The sensor will request and join the helium network

Y

The sensor starts to upload data at the interval

6.2.2 Preparation
1) SenseCAP Mate App

Download the App, please refer to section 5 for using.
2) Coverage of Helium network
Option 1: Use the Helium network that already exists nearby.

Please refer to the map, search your location to see if there's any helium network
around: https://explorer.helium.com/

A green hexagon indicates the presence of the network.
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Option 2: Deploy a new Helium gateway.

You can purchase M1, M2 gateways to cover your surroundings with the Helium
network: https://www.sensecapmx.com/

6.2.3 Bind Sensor to SenseCAP Portal
Please open SenseCAP Mate App.

(1) Scan QR Code

1) Click “Add device” on the upper-right corner of device page to enter the device
binding page.

1:53 4 aill 4G @)

_|_

Add device

Add workspace

2) Scan the QR code on the device to bind the device to your account. If you do not
set it to a designated group, the device will be put into the “default” group.
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(2) Manually fill in the EUI
If the QR code sticker is damaged, you can manually fill in the EUI of the device to

bind the device to your account. Please make sure you put in the EUI in the format
suggested by the system and then click “confirm”.

1589 atl 4G @ )

Vel

Entering Device

First EUI Line 2CF7F1

Second CODE Line

» LoRaWAN Sensor

EUI: 2CF7F12041000003
KEY: E4F15C10A50FABFB
S/N: 1149928462219000001
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6.2.4 Setup the Sensor

1) Open the SenseCAP Mate App

2) Press button and hold for 9 seconds, the LED will flash at 1s frequency.

2-in-1
Config Button and LED

3) Please click the “Setup” button to turn on Bluetooth and click “Scan” to start
scanning the sensor's Bluetooth.

15:50

)
1

Basic Sensor

Follow the instrctions:

Step 1.

Press the button on
your device for 3
seconds until indicator
blinks slowly and
release.

Step 2.

Click setup to connect
your sensor via
Bluetooth.

Step 3.

Update sensor
firmware when their is
update.

4) Select the Sensor by S/N (label). Then, the basic information of the sensor will be

displayed after entering.
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15:50 - 15:82 =

£ Setup £ 114992846221600009

General Settings

Basic
Device Model SenseCAPS2101
Device EUI 2CF7F1C04160000B
Sensor Type Air Temperature and
Humidity Sensor
Select Device
Backup Firmware Version 115
114992846221600009
Software Version 115

Air Temperature and Humidity Sensor

Hardware Version V1.1

LoRaWAN Version V1.0.3

Class Type ClassA

Battery 100%
Measurement

Measure
—

6.2.5 Set Frequency of Sensor via SenseCAP Mate App

Set the corresponding frequency band based on the frequency band of the gateway.

Please refer to section 5 for detail.

1) Click the “Setting” and select the platform is “SenseCAP for Helium”.
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SenseCAP for The Things Network AU91S

SenseCAP for Helium AS923

Helium INB65

The Things Netwark KR920

Other Platform RUB64

2) Select the Frequency Plan, if the gateway is US915, set the sensor to US915.

3) Click the “Send” button, send the setting to the sensor for it to take effect.

4) Click the “Home” button, the App will disconnect the Bluetooth connection.
Then, the sensor will reboot.

5) When the device is disconnected from Bluetooth, the LED lights up for 15
seconds and then flashes as a breathing light.

6) After joining the network successfully, LED flashes fast for 2s.

6.2.6 Check Data on SenseCAP Portal

On the SenseCAP App or the website http:/sensecap.seeed.cc/ , you can check the
device online status and the latest data. In the list for each Sensor, you can check its
online status and the time of its last data upload.
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SENSECAP Englsh  +
Dashboard
Sensor Node
Dovicos
Al
Eul Frequency(MHz)  Frequency -
Device Group  Devise Group - eStatus  Online Slalus .
Data
Registration Time  From ] T
Table
Geaph [ Clear The murmter =
curity
e .
EUl Device Name: Sensor Count |  Device Group Online Status Operation
1 2CETF 12210400070 1 stalion-1 Online Mo
D2 2GE7E 12210400074 Baromeliio Pressure Sensor 1 station-1 Onie
os 2CFTF1221040007E Light Intensily Serser 1 station-1 Onlinie Move
L+ 20F7F 12210400083 Air Temperature and Humidily Sensar 1 station-1 Online Move

15:50

14 Device

LoRaWAN Node
2CF7F1C141600068

Offline

]

00%

LoRaWAN Node
88 =zcF7Fic1a1600058
Offline | §210X Sens

LoRaWAN Node

& +

LoRaWAN Node
2CF7F1C141600062

Oftline | $210X Sens

LoRaWAN Node
2CF7FIC141600053

S210X Sensor

SensorHub Node

2CF7F1C141600050
Offling |

Config

2CF7F

User

xtaclory.5Z @seeed.co

Last Message Time

2018+11+15 10,

16

2019-11-15 10:09:27

2019-11-15 09:43:47

2019-11+15 10:02:47
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6.3 Connect to SenseCAP with private TTN
6.3.1 Quick Start

Follow this process to quickly use the sensor, see the following section for details.

Preparation:

1. Log into SenseCAP Portal.

2. Download SenseCAP Mate App.
3. SenseCAP Outdoor Gateway.

4. S210X Sensors.

Y

Bind sensor to SenseCAP Portal by using SenseCAP
Mate App scan QR code.

/

Power on: Hold the button of sensor for 9 seconds

Open SenseCAP Mate App and Bluetooth, and enter the
configure mode:

1. Set the Frequency.

2. Set the Upload interval.

Y

Disconnect the Bluetooth and sensor will reboot

Y

The sensor will request and join the LoRaWAN network

Y

The sensor starts to upload data at the interval

6.3.2 Preparation
1) SenseCAP Mate App

Download the App, please refer to section 5 for using.
2) SenseCAP Outdoor Gateway

Now, the sensor needs to be used with the SenseCAP Outdoor Gateway
(https://lwww.seeedstudio.com/LoRaWAN-Gateway-EU868-p-4305.html) to transmit
data to the SenseCAP Portal.

1) Setup the Gateway, connect to power cable and Internet.
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2) Bind the gateway to SenseCAP Portal.

3) Ensure the gateway indicator is steady on.

LED Status

After powering on the device
1. Stays ON for 2~3 seconds, then truns OFF

2. Stays OFF for 1 minute, then starts flash

3. LED flashing means it is connecting to Internet

4. LED stays ON when connected to Internet
W

4) Ensure the gateway is displayed online on the portal.

6.3.3 Bind Sensor to SenseCAP Portal

Please refer to the section 6.2.3

6.3.4 Setup the Sensor

Please refer to the section 6.2.4

6.3.5 Set Frequency of Sensor via SenseCAP Mate App
Set the corresponding frequency band based on the frequency band of the gateway.

Please refer to section 5 for detail.

1) Click the “Setting” and select the platform is “SenseCAP for The Things
Network”.
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SenseCAP for The Things Network AU91S

SenseCAP for Helium AS923

Helium INB65

The Things Netwark KR920

Other Platform RUB64

2) Select the Frequency Plan, if the gateway is US915, set the sensor to US915.

3) Click the “Send” button, send the setting to the sensor for it to take effect.

4) Click the “Home” button, the App will disconnect the Bluetooth connection.
Then, the sensor will reboot.

5) When the device is disconnected from Bluetooth, the LED lights up for 15
seconds and then flashes as a breathing light.

6) After joining the network successfully, LED flashes fast for 2s.

6.3.6 Check Data on SenseCAP Portal

Please refer to the section 6.2.6
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7. Connect to Helium Network

7.1 Register

Please go to https://console.helium.com/ , and register your account.

Welcome to
Helium Console

16 pawer of the workds first
Flows

Devices
Functions
Integrations

Alarts

AOR

Mulliple Packets
CFList

& Gel Started with Console

Organizations
Data Crediis
Users

7.2 Add New Device

1) Click “Devices” —> “Add New Device”

My Devices
7 =
All Devic
A Devies EUI Label Framz U Frame D

ADR
Multiple Packets
CF st

2) Enter the Device EUI, App EUI, App Key:

& Developer Resources

Packets Transferred DC Used Date Activated Last Connected

please refer to Section 1.1 for details.
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My Devices

All Devi
c il G-

Add New Device

Impartant: The firs ime & Sevice joins he Nelwork could take Up Lo 20 mins, Learn mors about adding dewicss

ENTER DEVICE DETALLS.

Name  SerseCAP-A-TH 1550
DevEUl | 2CFZF121210000C2 818 yten

AopEYI BO00DCODO00COROR

Byies

Aopkey @ IBFID4CST44A05TEOATAGTF4S00EB0B0 150168

fttach a L abel (Optianal)

[ save Device

3) Save device.

My Devices

A DA gy

1 Desds
All Devices

Dovic Mame Dovica EUI Labels Frame Up Frama Devin Packets Transferad

2 AAARRIARHARRITR Nane e

4) Add a new label, then add the label to a device.

My Devices l

| [Eomee i

1 Do

ENTER LABEL DETAILS

SenscCAR TH Mede

&

Import Devices

i deices d

om the Things Metwerk, or i bulk s €5y uplaad

How do| format my_csv?

from The Thi

letwork

hereof clckin

Edil Columns  Quick Action
DC Used Date Activated

Last Connocted

(] fug 27,

10 resuits 1|

Lotel mermes st be wrqu

My De

P B All Devices )

£ nmien

SenseCAP-TH-Node

Device Name Device EUI Labels Frame Up. Frame Down Packets Transferred

B save Label

Columns & Label Settings

DC Used Date Activated

Detete This Lalsel

©
®
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X
Which Devices do you want to add this
Label to?
D
SELECT ALL DEVICES
Label:
a
CHFIZIZI0000C2
Cancel Add Label to Devices
My Devices
Ea Al Devices
x| [CONNN - |
SenseCAP-TH-Node Edit Columng B Label Setings
Device Name Device EUI Labels Frame Up Frame Down Packets Transterred DC Used Date Activated
2CFTF121210000C2 ERORDRIORIRIORY. SengeCAP-TH-Node < o Aug 27, 2021 BLAPM

7.3 Check the data on Helium
1) Enter device details page and find the REAL TIME PACKETS.

REAL TIME PACKETS

@ Lo Data

Event Log 1 arnd A1 Sw Dropped Upinks: e Insbue D il |t Gommesily

2) Power on the Sensor, it will display raw data.

Guik Action

Last Connected

Export JSON

20
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Event Log

Event

+ v2

£

Sxpand Al Shaw Drapped Uplinks:

e

.
o0s o0 120 <1508 <1608 2108 E
Time Past in Seconds
Late Inactive Device Siter Fusnts wi Cor
Type No. of Hetspots Time

Acknowiledge

,

Aug 27,2021 11:19.28.115 PM

Uptlink - 1 Aug 27,2021 111921 666 PM
Downlitk 1 fwg 27,2021 11:19:07.557 P
Uplink »* 1 g 27,2021 111903479 P
Acknawdedge 1 Aug 27,2021 11:18:52.133 PM
Uplink " Aug 27, 2021 111843 3683 PM
Acknewdedge L Aug 27,2021 111835797 P4
Uplink »* 1 Augg 27,2021 111831018 P
Jein Aezept 1 Aug 27,2021 111820051 PM
Join Roquest 1 Aug 27,2021 11:18:28.905 PM

7.4 Upload Data from Helium to Datacake

7.4.1 Create a Datacake Account

1) Create a new account, website: https://datacake.co/

2)

DATACAKE

Create an Account

First Name Last Name

Email

Mame of your first Workspace

Password

Confirm Password

rs, including at least ane uppercase lefter, ane lowercase letter, on

[ 1 agree to the Terms of Use and Privacy Folicy. | also agree to receive relevant information
(such as Software Updates, maintenance, etc.) and my account via email

Create Account

Already have a Datacake Account? Sign In

Click the “Edit Profile” = “API” > Get API token.

37


https://datacake.co/

loT into the Wild

=

Bl caracaxe

Flest > Devices

bLvice LocATioN

o s
P
S5 Members

v Rules
There are o devices in your Workspace, yet. Start by adding your first Device using the burtton above.

“Whits Label Shoving Dl 00f 0resuts wpapege v Previows

Billing

href="https://docs.datacake.de/v/english/integrations/api/graphql-api" target="_blank">GraphQL</a>
API. For both, you need an API token.
Please note that your API token gives access to your whole account, so treat it with caution!

9 My Account 1 Datacake offers both a <a>RESTful APl</a> for simple tasks as well as a feature-rich <a

/> Password

= API

You can find your API token below.

7.4.2 Add New Integration on Helium Console

1) Click “Integrations” ->”Add New Integration” > ”Datacake”.

My Integrations

PO
Snsecen

DEa

Togels Google Shests Wicrashars

Alers

AR

Muliple Packels
CF List

Organizations
Users

DDA CUSTOM INTEGRATION

2) Enter Datacake Token (Refer to the section) and name your integration.

[

beves (—
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My Integrations

& A tegeton.
. | 6 Mesulors. a

STEP 1 - CHOOSE AN INTEGRATION TYPE

Gatocoke

This Integre

Implfies sencing deta t the Datacake lo piatiarm. Tell
Vs Integration.

STEP 2 - ENDPGINT DETALS.

Erter Datacake Token

475890c0a40f7a800 35850 Inie BAHZOL0ITS

STEP 3 - NAME YOUR INTEGRATION {REGUIRED]

SenseCAP a150

Add Integration

7.4.3 Configure the Flows on Helium

1) Click “Flows”.

NODES

NODES

Devices
Functions
Integrations

2) Drag the Label into a blank place.

NODES

Labels

B SenseCAP-TH-Node L
1 Device

B SenseCAP-TH-Node |

1 Deviee

3) Drag the Integration in to a blank place.
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NODES

a

Integrations

&
SenseCAP

B SenseCAP-TH-Node i
1 Device

4) Connect the two blocks.

NODES

Integrations

SenseCAP

@B SenseCAP-TH-Node |

1 Device

5) Save Changes.

B8 SenseCAP-TH-Node A

1 Device

Undo Changes | [EEZEReGELTSES

. =3
SenseCAP

SenseCAP

L2
SenseCAP
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7.4.4 Add the Sensor on Datacake

1) Return Datacake Dashboard, and click “Device’>”Add Device”

Fleel > Devices

+ ml,wmm Devices

enee TFOTE LocaTion

R Regaris
Y Gatemays

i 0)

© Rules

There are no devices in your Workspace, yet. Start by adding your first Device using the button above.
@ Workspace

& inegrations

5 White Label Shawing 010 0 of 0 results.

9 Dilng

2) Search “Seeed”, You can select some sensors directly.

@k @ B B

LoRaWAN PARTICLE API D Zero D Zero LTE PINCODE
STEP 1 STEP 2 STEP 3 STEP 4
Product Network Server Devices Plan

Datacake Product

You can add devices to an existing product on Datacake, create a new empty product or start with
one of the tergplates. Products allow you to share the same configuration (fields, dashboard and
more) betwew devices.

New Product from Existing Product New Product
template Add devices to an Create new empty
Create new product existing product product

from a template

Device Teinplate

Datacake sufjports LoRaWAN devices from different manufacturers out of the box without
complex configuration and setup.

Seeed Q All Manufacturers o

Seeed Studio SenseCAP

Barometric Pressure Sensor () seeed
Seeed Studio

Seeed Studio SenseCAP CO2

Sensor () seeed
Seeed Studio

Seeed Studio SenseCAP Generic

Preset (v seeed
Seeed Studio

Seeed Studio SenseCAP
Temperature Humidity Sensor () seeed

3) Select the Sensor Template.

Add Device X
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Seeed Studio SenseCAP
Barometric Pressure Sensor () seeed
Seeed Studio
Seeed Studio SenseCAP C02
Sensor () seeed
Seeed Studio
Seeed Studio SenseCAP Generic
Preset () seeed
Seeed Studio
Seeed Studio SenseCAP
© Temperature Humidity Sensor \) seeed
Seeed Studio
“ . ”
4) Select “Helium”.
> |
Add Device
)
@] X 2]
Particle
LoRaWAN PARTICLE API D Zero LTE PINCODE
STEP1 STEP2 STEP 4
Product Network Server Plan
Network Server
Please choose the LoRaWAN Network Server that your devices are connected ta.
The Things Stack V3
links links
TTN V3 / Things Industries Hetsd Dot
.‘\ The Things Network V2 X )
mEmmes  The old Things Network Hpinke Deseriinks
O @ helum  Helium Uplinks  Downlinks
oL LORIOT Uplinks Downlinks
kerlink  Kerlink Wanesy Uplinks
Showing 1 to 5 of 8 results Previous Next
|

5) Enter your Device EUI and Name.
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Add Device

@ 3¢

L)
Particle
LoRaWAN PARTICLE API D Zero D Zero LTE PINCODE
STEP 1 STEP 2 STEP3 STEP 4
Product Network Server Devices Plan

Add Devices

Enter one or more LoRaWAN Device EUls and the names they will have on Datacake.

DEVEUI

M 2C F7 F1 21 21 10 @1 2 8bytes

+ Add another device

NAME

£ SenseCAP-Air TH

Back m

6) Select your Plan and add device.

Add Device o
3
D 2
Particle
LoRaWAN PARTICLE API D Zera D Zero LTE PINCODE
STEP 1 STEP 2 STEP3 STEP 4,
Product Network Server Devices Plan
Free Light Standard Plus
0.00€ / month 1.00€ / month 3.00€ / month 5.00€ / month
7 days data 1 month dats 3 months data 12 months data
retention retention retention retention
500 datapoints / 1,000 datapoints 2,500 datapoints 7.500 datapoints
day /day 1 day /day
max. 2 per Gancel any time Cancel any time Gancel any time
workspace
Cancel any time
Have a code?
Apply
Back Add 1 device

7.4.5 Check Data from Datacake
1) Click Debug button, it will display debug log.
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SenseCAP-Air-TH

Serial Number Last update
2CF7F121211000DE Never

Dashboard a1l History 11l Downlinks £} Configuration A Debug %, Rules

Debug Log
The Debug Log shows the last up to 100 debug messages
Time  Title Details

Sat, Recorded
Aug measurements

Decoder returned:

28, from payload 8]
2021 decoder
12:57 Log:
AM
null

Recorded measurements:

Decoder execution time: 26.178312ms

Sat, Received Raw webhook:

Aug  webhook data

28, from helium b’ {"app_eui” :"BEAAAEAARARABARA" , "dev_eui” :"2CF7F121211GBADE", "devaddr”
2021

12:57

AM

Sat,  Recorded
Aug  measurements

Decoder returned:

28, from payload 4]
2021 decoder
12:56 Log:
AM

null

SenseCAP-Air-TH

‘Serial Number Last update

20FIF1212110000F Meuer

55 Dashbosrd 4] History ||| Downlinks  £F Configuration 3\ Debug % Rules Permissions
Debug Log

The Debug Log shows the last up to 100 desug messages.

Time  Title Detalls
sat Reconded Decoder renmes:
g
28, from payload [
2021 decader ‘
101 “Field: HMIDITY,
A “walue®s 63,4
b
Log
il

Recorted messuremerts:
HUMTSTTY = 63,4 (timestamp: sute

Psader cxreution time: 7 730%ms

sat Recsived Raw weshook:
Aug wabhook data
28, tram holium b4 aaa Ui BRRRIINRRARRERE", dev_eul’ "ZEITIZ121I000DE" , “devaddr i ACRIBRAE’, “deMNIank url’ i hEEpe://censele edaun oo anl /] rdunn  STERSATI
2021
o1
an
sa Reconded Decoder retumed:
g
28, from payload 1
2021 decader t
1 “Field: TENSERATURE"
a “value®: 77.4
)

il

Permissions

"downlink_ur ttps://console.helium.com/apifv1/down/598b5477-eB36-4751-

4781 -3295-037708528274/110vE1 L 262USSNeuny IEHDKNIBUIVDES /T 1 78630 dT ¢~ 4700 PS030
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SenseCAP-Air-TH

Serial Number Last update.
2CF7F121211000DE Never
22 Dashboard il History Itl Downlinks £} CGonfiguration A\ Debug %, Rules 4% Permissions

a minute ago

(o] |+—

2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27

- Temperature

aminute ago

o ]—

2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27 2021/8/27

o= Humidity

2021/8/28

2021/8/28
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8. Connect to The Things Network

The Things Network website: https://www.thethingsnetwork.org

The Things Industries login: https://accounts.thethingsindustries.com/login

TTN Quick Start: https://www.thethingsnetwork.org/docs/quick-start/

8.1 Preparation

8.1.1 Gateway Registration on TTN

Create a Gateway on the TTN console.

B ;H;ﬁllgﬁé 28 Overview O Applications. o Gateways &% Organizations

Add gateway

General settings

Owner sensecap
Gateway D - my-new-gateway
Gateway EUI Gateway EU
Gateway Name My new gateway
Gateway description Description for my new gateway
opti ! also d t h ¥
Gateway Server address sensecap-stts-sg-1.seeed.cc

The address of the Gateway Server to connect to

8.1.2 Create the Application

Create an application on your TTN console.
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‘v ;H-f-wlgsé 28 Overview O Applications o Gateways &% Organizations
Add application
Owmer » sensecap
Application ID - my-new-application
Application name My new application
Description Description far my new application

Optional application description; can also be used to save notes about the application

Linking Link new application to Network Server automatically

Network Server address

Leave empty to link to the Network Server in the same cluster

Create application

8.2 Add Sensor to TTN Console
1) Application > End Devices —-> Add end device

plicati Prode » Enddevices

B sensecarnode

End devices {0) Q, Searchby |l sortenddevices || + Add end device
25 Overview .
s fo
M vivedata
<> Payload formatters ~

2) Select the end device

@ Brand: SenseCAP

@ Model: Select your sensor. (If not, use manual add)

® Hardware / Firmware Version: Usually choose the latest

@ Device ID: Enter a unique name.
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Applications > SenseCAP node > Enddevices > Register from The LoRaWAN Device Repository

Register end device

From The LoRaWAN Device Repository Manually

1. Select the end device

Brand ®”

SenseCAP

Model @ *

SenseCAP Wireless AirT...

Hardware Ver. @ *

2.0

Firmware Ver.® *

3.4

Profile (Region) *

EU_863_870

MACV1.0.2, PHY V1.0.2 REV B, Over the air activation (OTAA), Class A

Product website &

2. Enter registration data

cases that need reliable data collection for years.

Frequency plan® *

Europe 863-870 MHz (SF9 for RX2 - recommended)

SenseCAP Wireless Air Temperature and Humidity Sensor - LoRaWAN

It measures temperature and humidity in the atmosphere. It's designed with a 2-in-1

sensor, a custom battery, and an industry-grade enclosure, optimized for outdoor use

AppEUI®*

80 0O 00 0O 00 0O GO 09 @0

DevEUI @ *

2C F7 F1 20 25 20 00 BB

AppKey @ *

54 7E F3 ED 34 3B DB F3 2A 51 5A BF 4B A4 F8 3D

End deviceID® *

2¢f7f120252000bb

After registration

® View registered end device

Register another end device of this type

Register end device
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(® Frequency plan: Get it from SenseCAP Mate App.

® Device EUI, App EUI, App Key: Get it from SenseCAP Mate App.

(7) Register end device.

8.3 Check Data on TTN Console

On the Data page, data package is uploaded. For the format of the payload, refer to
the section of Payload Decoding.

ﬁ 2¢f7120252000bb

10: 2uf7i120252080b

Lest T3 oz he
e e Loest Payload farmatters lsiming  General setting=
Time Typo Dta proviaw 1 P B
* r e Pay (8] 3t 3t 1 1
4 L1, ver 02,00 20 24 02 00 02 20 07 00 0081 21 03 0
s
A tiiitn Suin ronvast o rhisran Tocel dain e AEC nisateh
Applications &3 sensecap-node Devices 521 th-sensor Data
Overview Data Settings
APPLICATION DATA Il pause W clear
uplink  downlink activation ack error
Filters
time counter port
A 19:25:48 4 2 ed ayload: 0101 10 90 6500000102 10 78 E6 0000 92 AF i
v 19:25:47 ]
a 19:25:47 4 2 confirmed  payload: 0101 10 90 6500 00 0102 10 78 E6 00 00 92 AF
a 19:25:25 3 2 payload: 0106 0000 00 00 00 2F 87
v 19:25:.05 0
a 19:25:04 2 2 confirmed payload: 01 06 0000 0000 00 2F 87
v 19:24:48 0
a 19:24:47 1 2 confimed  payload: 01060000 0000 00 2F 87
v 19:24:30 o]
a 19:24:29 0 2 confirmed payload: 00 00 0003 03 0002 00 07 00 4A 003C000101 000001000101 0200 9900 3012010300
»
19:24:19 devaddr: 260127DB appeui: 8000000000000006 deveui: 2CF7 F120 14 70 02 97
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9. Payload Decoder

9.1 Decoder Code
TTN payload decoding script for SenseCAP A1101:

https://qgithub.com/Seeed-Solution/T TN-Payload-Decoder/blob/master/decoder new-
v3.js

TTN payload decoding script for SenseCAP S210X:

https://qgithub.com/Seeed-Solution/T TN-Payload-Decoder/

Helium payload decoding script for SenseCAP A1101:

https://qgithub.com/Seeed-Solution/Helium-Console-
Decoder/blob/main/decoder datacake.js

9.2 Packet Parsing

9.2.1 Packet Initialization

After being powered on or reboot, SenseCAP Sensors will be connected to the
network using the OTAA activation method. Each Sensor Node will send data
packets to the server, including the following data:

Initial packets (no need to learn about these initial packets)

One packet with device info including hardware version, software version, battery
level, sensor hardware & software version, sensor EUI, power, and sensor power
time counter at each channel.

Measurement data packets

The only thing we should pay attention to is the sensor measurement data packets.

APPLICATION DATA Il pause @ de

uplink downlink activation ack error
Filters

- 11:19:16 5 2 confirmed  payload: 010110 B0 6800000102 1088 F400008CFF | Measurement data packets

Packet Structure

The structure of the frame is shown in the image below.
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channel

frame type

frame content

1 byte

2 bytes

> 4 bytes

1 byte for channel, default as 1, means the sensor has been well connected.

2 bytes for frame type, in this case, it will be 0110 and 0210, means temperature
value and humidity value

4 bytes for content, is the sensor value with CRC

The frame content is sent in little-endian byte order.

9.3 Data Parsing Example
9.3.1 Example - A1101 Vision Al Sensor

Device Name Measurements Measurement ID (HEX)
Al Detection No.01 4175
Al Detection No.02 4176
Al Detection No.03 4177
Al Detection No.04 4178

SenseCAP A1101 - | Al Detection No.05 4179

LoRaWAN  Vision Al

Sensor Al Detection No.06 4180
Al Detection No.07 4181
Al Detection No.08 4182
Al Detection No.09 4183
Al Detection No.10 4184
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Vision Al Sensor measurement packet on the Human Body Detection Model:

01 BF8 7A030000 27D

Vision Al

Data info

01 @8 7A030000

2 CRC 427D

01 is the channel number.

BBE is 0x104F (litte-endian byte order)
which is the measurement ID 4175 for Al
detection.

7A030000 is actually 0x0000037A, whose
equivalent decimal value is 890. Divide it
by1000, and you will get the actual
measurement value 0.89.

The integer digit is the target number (target
Id range: 1~10), and the decimal digit is the
confidence level or count value (range: 0~99).
The confidence level 0~99 indicates the
confidence level of 1~100.

The CRC verification part.

Vision Al Sensor measurement packet on the People Counting Model:

01 @B 0A000000 GBE8

Vision Al 01 HEiE 0A000000 GSCE

Data info

2 CRC 63C8

01 is the channel number.

BBE is 0x104F (litte-endian byte order)

which is the measurement ID 4175 for Al
detection.

0A000000 is actually 0x0000000A, whose
equivalent decimal value is 1. Divide it
by1000, and you will get the actual
measurement value 0.01. That means only 1
people here.

The integer digit is the target number (target
Id range: 1~10), and the decimal digit is the
number of person.

The CRC verification part.
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Vision Al Sensor measurement packet on the Person&Recognition Model:

01 BF8 28030000 BEFO

Part Value Raw Data

Vision Al 07 8 93030000 BEFO

Data info

2 CRC BEFO

9.4 Battery Information

Description

01 is the channel number.

BRE is 0x104F (litte-endian byte order) |

which is the measurement ID 4175 for Al
detection.

98030000 is actually 0x00000398, whose
equivalent decimal value is 920. Divide it
by1000, and you will get the actual
measurement value 0.92. That means the
probability of people.

The integer digit is the target number (target
Id range: 1~10), and the decimal digit is the
probability of person or panda

The CRC verification part.

Please note the counter number. After 20 packets, it will follow one special packet

with battery info.

You can either ignore this packet or get rid of the battery info in your code.

Ir: 27805927 FAMPayload: FE 39 783959 DELEARC

5 5F 0D 53 BE Fo O 7E DB GE 13 4F 44 87 07 F& 2 SWRi 7.5 ith: 125089

3 3 > ¢ ¢

i:| ©@ 87 00 o4 00 95 @0 61 86 10 B4 §F 00 6001 67 10 AL 1F 00 @D 3259  FRork: 2 SNR: 7.5 Bandwidth: 125099

A SR

Original Info:

Battery Package

t: 2 FOATi S FRMPaylead: FE 35 78 35 59 DE 1E AB U5 5F OD 63 BE Fo 5E TE DB OE1I 4F 448707 B fth: 12588 SMR: 7.5 Ran payload: 88 2759

Payload: FE 30 78 30 59 DE 4E A8 C5 SF @D 62 BE F6 5E 7E DE GE 13 4F 44 87 07 Eandwidth: 125088 SHR: 7.5 Raw pavlcad: 802759

00070064000500010610B45F0000 0 I0AZIE00003259

Battery Package: 00070064000500

Example:

Battery & Soil Moisture and Temperature Sensor(S2104) measurement packet:
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00070064000500010610B45F00000 0 I0AZIF00003259

Part Value Raw Data

1 Battery 00 0700 6400 0560

Soll

2 Temperature 01 BB B45F0000
3 Sl o7 B A41F0000
Moisture

4 CRC 3259

Description

00 is the channel number.

0700 is 0x0007 ( little-endian byte order) ,
which is the measurement ID for battery.

B3B8 is 0x0064 (little-endian byte order)
whose equivalent decimal value is 100.
Battery level is 100%.

@888 is 0x0005 (little-endian byte order)
whose equivalent decimal value is 5. Upload
interval is 5 minutes.

01 is the channel number.

B8 is 0x1006 ( little-endian byte order )
which is the measurement ID for soil
temperature.

B45F0000is actually 0x00005FB4, whose
equivalent decimal value is 24500. Divide it by
1000, and you will get the actual
measurement value for soil temperature as
24.5°C.

01 is the channel number.

B8 is 0x1007 (little-endian byte order),
which is the measurement ID for soil
moisture.

A41F0000 is actually 0x00001FA4, whose
equivalent decimal value is 8100. Divide it by
1000, and you will get the actual
measurement value for soil moisture as 8.1%
RH.

The CRC verification part.
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10. Device Installation

10.1 Installing Sensor

10.1.1 Installing the Sensor Bracket

Specially designed for installing SenseCAP Sensors, the bracket is a sliding cap.
With designated screw-holes, the bracket helps fasten the Sensor Node firmly onto a
pole or a wall.

1) With the sensor in one hand and a bracket in the other, find an unobstructed
direction along the back of the sensor.

1

2) One hand holds the clasp while the other holds the device. Pull outward with
opposite force. Press the upper part of the buckle with your finger.\

55




@ loT into the Wild

10.1.1 Mount on Pole and Wall

1) Mount on pole

Metal ferrule

2) Mount on wall

Force bearingpoint
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10.2 Replace the Battery
10.2.1 How to Buy the Battery

We suggest buying it from Amazon.
1) EEMB ER34615: Click here

2) Search the key word: LISOCI2 ER34615 battery. Compare the batteries that
meet the following parameters. The most important thing is to match the voltage.

Nominal capacity 19000mAh

Model Li-SOCI2, ER34615
Nominal voltage 3.6V

Max. continuous current 230mA

Max. pulse current capability 400mA

Dimension & 34.0°61.5mm (D size)
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! | 210.7mm Max

61.5mm Max

@34mm Max

Operating temperature range ~ —-60°C to 85°C

10.2.2 How to Replace a New Battery

1) Remove three screws.

ANote:

The sensor and PCBA are connected by wire, please disassemble carefully.

~ Note: The sensor and PCBA
\ are connected by wire, and the
abnormal contact of the sensor
will be caused by strong pull.

\=——5 )
|

—rT = |

3*PWM3.0x20.0MM

2) Install a new battery.

ANote:

Pay attention to the positive and negative terminals of the battery.
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Battery

Note: Do not invert the
positive and negative
batteries. Otherwise, short
circuit may occur and the
device may be damaged.

3) Install screws.

ANote:

During the installation, ensure that the waterproof washer is properly installed and the
screws are locked, otherwise, water will flow into the device.
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11. Trouble Shooting

11.1 Support

Support is provided Monday to Friday, from 09:00 to 18:00 GMT+8. Due to different
time zones, we cannot offer live support. However, your questions will be answered
as soon as possible in the before-mentioned schedule.

Provide as much information as possible regarding your enquiry (product models,
accurately describe your problem and steps to replicate it etc.) and send a mail to:
sensecap@seeed.cc

11.2 Document Version

V1.0.0 5/01/2022 First edition Jenkin Lu
V1.01 6/14/2022 Add App description Jenkin Lu
V1.0.2 11/2/2022 A1101 Description Ming Wen
V1.0.3 13/1/2022 A1101 Decoder Link Updated Ming Wen
V1.04 3/2/2023 A1101 Decoder Demo Added Ming Wen
V1.0.5 3/17/2023 Modified A1101 Decoder Description Lee
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