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1.Introduction

SenseCAP T1000 is a credit card-sized tracker designed for asset and personal tracking. It utilizes
GNSS/Wi-Fi/Bluetooth to provide high accuracy positioning in both outdoor and indoor scenarios.

LoRaWAN o
ConneCtiVity temperature

Network available in -20°C to 60°C

Bluetooth Wi-Fi

3 positioning technology
for both indoor & outdoor

_countries
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2.Features

2.1 Hardware Specifications

Product Model
Backhaul
Bluetooth

LoRaWAN Channel Plan
Temperature

Light

3-Axis Accelerometer
LED and Buzzer

Button

Antenna

Communication Distance

IP Rating

Dimensions

Device Weight
Operating Temperature
Operating Humidity

Certification

T1000-A/T1000-B/T1000-C/T1000-D
LoRaWAN® (v1.0.4 Class A)
Bluetooth v5.1, setting via App

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

Range: -20 to 60°C;
Accuracy: £ 1°C (min £0.5°C, max £1°C)
Resolution: 0.1°C

0 to 100% (0% is dark, 100% is brightest)
3-Axis Accelerometer to detect movement
1xLED and 1x buzzer to indicate status
1xButton to operate and trigger events (SOS)
Internal (GNSS/LoRa/Wi-Fi/BLE)

2 to 5km (depending on gateway antenna, installation, and
environments)

IP65

85 x 55 x 6.5 mm

329

-20°C to +60°C

5% - 95% (No condensation)

CE /FCC /TELEC /RoHS /REACH

seeed studio

Seeed Technology Co., Ltd. All rights reserved.
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GNSS Constellation

GNSS Sensitivity

GNSS Location Accuracy
Wi-Fi Positioning
Bluetooth Positioning
Data Cache

Battery

Battey Capacity

*Battery Life Estimates

Battery Life Monitoring

Charge Cable (Adapter not

included)

Power Input Voltage

Charging Temperature Limit

T1000-A/B: GPS/GLONASS/Galileo/BeiDou/QZSS
T1000-C/D: GPS/ BeiDou

-145dBm cold start / -160 dBm Tracking

2.5m CEP 50%

Passive scanning, uploads the scanned 4 MAC addresses
uploads the scanned 3 best signal MAC addresses of Beacon

Cache 1000 data when there is no LoRaWAN network

Rechargeable lithium battery, 700mAh

4 months on a single charge (uplink every 1 hour, only GNSS
data)

Periodic uplink battery level

USB magnetic charging cable, 1 meter

4.7t0 5.5V DC

0 to +45°C (Beyond the temperature range, the charge will be
limited, and the LED will blink quickly)

*Battery life depends on temperature, installation, location interval, network coverage and sensor settings.

2.2 Model Selection

Architecture:

studio

Seeed Technology Co., Ltd. All rights reserved.
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3 positioning technologies

" .

TI000 A/B

T1000 C/D-LoRa Cloud

We offer two different solutions:

1) T1000-A/T1000-B: GNSS data without special encryption.

2) T1000-C/T1000-D: GNSS data encrypted via Semtech LoRa Edge, GNSS data needs to be
decrypted through LoRa Cloud.

C ] Wl — Wil — N[ C )
Temperature Temperature
Others Orthers. Crthers Others
Light Light Sensors
I Aecslaramaner I : Aceeno matsr I Model GNSS* (Tempé&ilia
T T ht/3-Axis)
Elistaoth Blustoath Blustaath e Elustacth
T1000-A Local
L=1) - MEU i MEU [L=1)
s l T1000-B Local
¢ ! ¢ T1000-C Cloud
GNSS GNSS
LoRa  Wi-Fi LoRa  Wi-R Loka  Wi-Fi LoRa  Wi-Fi T1000-D Cloud )‘
GNSS GMNSES
LR1110 LR1110 Lr1110 LR1110
VAN ¥ R o)
T1000-A T1000-B T1000-C T1000-D

The main chip used in the T1000 is based on Semtech LR1110, LR1110 has built-in GNSS function
to obtain encrypted satellite data, which is finally uploaded to the Cloud and parsed by LoRa Cloud.

8/64
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Tracker-T1000-A/B Tracker-T1000-C/D
£ lon: 407127281 I NAY Message
4 lat 740060152
(g)
((A:} LoRaWAN Gateway ( A) LoRaWAN Gateway
4 lon: 40.7127281 I NAV Message
lat: -74.0060152
C=]  LoRaWAN Sentech
o LoRaWAN ]
Network Server [==1 Network Server LoRa Cloud™ \&
$ lon: 40.7127281 I NAY Message API I lon: 40.7127281
v lat -74.0060152

lat: -74.0060152

E Application Server Etl Application Server

T1000-A/B: Get Location Locally T1000-C/D: Get Location via LoRa Cloud

As depicted in the above figure, the entire network comprises multiple components ranging from
hardware to software.

9/64
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2.3 How to Get the Location

2.3.1 Get the GNSS Location

The tracker will get location outdoor via satellite system (GPS/BeiDou/more), then uploads the data
to server by LoRa wireless.

GPS: 113.93, 2257
Temperature: 30°C
Light: On

Outdoor: Located by GNSS

10/ 64
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2.3.2 Get the Wi-Fi Location

Tracker uses the passive Wi-Fi AP MAC address scanner to obtain the MAC address and RSSI of
nearby Wi-Fi and upload it through LoRaWAN. The application server resolves the location
according to the global Wi-Fi location service (such as Google Geolocation API) to obtain the final
location.

V) LoRaWAN®
= \ Gateway

q 3
.........

Indoor: Located by Wi-Fi and Bluetooth

2.3.3 Get the Bluetooth Location

The Tracker T1000 scans the MAC address and RSSI of nearby Bluetooth beacons and uploads
them through LoRa. The application server needs to calculate the real geographical location based
on the MAC address and signal strength (RSSI) of the Bluetooth beacons.

Bluetooth beacons work by transmitting packets of data that are picked up by the tracker via radio
waves. The tracker periodically scans around up to 8 Bluetooth beacons and sorts according to
RSSI, uploading the UUID and RSSI of the 3 Bluetooth beacons with the best signal strength via
LoRa.

2.3.4 How to use the LoRaWAN Network

There are already many large LoRaWAN network providers around the world whose base stations
already fully cover many cities and regions, so the tracker can run on these large LoRaWAN
networks.

Such as Helium, The Things Network, Actility, Loriot, Senet, Everynet, KPN etc.

If you want to deploy your own private network, you can also purchase a gateway. SenseCAP offers
cost-effective indoor and outdoor gateways.
® SenseCAP Outdoor Gateway

11 /64
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® SenseCAP Indoor Gateway

(Helium Network)

2.3.5 Application

SenseCAP provides the SenseCAP Mate App and SenseCAP Portal, which are mainly used as
device settings and basic functions for users to quickly experience the basic functions of the Tracker.
We also provide App and platform customization services. Please refer to the last chapter and
contact our team.

Get Location in 4 Easy Steps

P

Scan QR code for Set the parameters via Upload data via global Get the location and sensor
device binding Bluetooth LoRaWAN # network data by using App or API
12/64
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2.4 Main Function

2.4.1 Work Mode

The Tracker can run different modes in different scenarios.

Work Mode

Standby Mode

Periodic Mode

Event Mode

Description

Only heartbeat packets are
uploaded, just includes battery info.

The location can be obtained using
the LoRa downlink command.

Set an interval at which the device
periodically uploads location and
sensor data.

Adjust the upload interval according
to the temperature, light and
acceleration sensor of the tracker,
including temperature event, light
event, motion event, motionless
timeout, and shock event.

2.4.2 Enable or Disable Sensors

You can choose enable or disable these sensors:
1) Turn off all sensors, but you can also choose a version without sensor to reduce costs.

2) Only the temperature and light sensors are enabled to monitor data periodically with low power

consumption.

3) When temperature, illumination and accelerometer are used as trigger conditions, the sensor

Scene

If you need to locate the device for a
long time and the device can run for a
long time before being charged, the
cloud platform can issue a location
request command to locate the device.

This mode is recommended for most
scenarios.

It can be used in complex scenarios,
such as monitoring the transportation of
important items. But the power
consumption increases a lot.

will always be powered, and the device consumes a lot of power.

Sensor

Temperature

Light

studio

Description

This is an onboard independent temperature sensor with an accuracy of +0.5~1°C.
It should be noted that there may be some temperature measurement delay here,

because it is separated from the shell.

Range: -20 to 60°C ; Accuracy: + 1°C(min 0.5°C, max 1°C); Resolution: 0.1°C

The light sensor is not the actual lumen value monitored, but a percentage of the

13/64
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light from dark to amount. Mainly can be used for anti-demolition monitoring and
some light sensitive monitoring.

Range: 0 to 100%, (0% is dark, 100% is brightest)

3-Axis

By setting the value of acceleration, motion event and shock event are triggered.
Accelerometer

2.4.3 Data Cache

The device can cache data, which can be enabled through Bluetooth configuration by opening
"GNSS Data Cache". The device uploads confirmation packets. When the LoRaWAN signal
coverage is weak or there is no network coverage, the device cannot receive an ack when
uploading data. In this case, the data will be saved and entered the next cycle. When the device
successfully uploads data at some point, it will send offline data. The maximum number of data that
can be cached is 1000 records.

“« Mobie tracker
I Tracker go to sleep = Monerea
I 9 Tracker - .
Ottawa
+ ICH,
NO | New cycle: Tracker wake up ‘ LoRaWAN TorcrlH
Network Server Negion Testesrer
3 “Huttao .y b
Deir

Tracker uploads location
YES—] package(confirm type) to
LoRaWAN Network Server(LNS) OHID

if tracker has cached data?

Washingion

|

Vi

LNS send the ACK

TR if the LNS receives data?

“Wirgiria Meach

NO

Tracker store the data. If the
number reaches 1000, the new
data overwrites the oldest data.

2023-05-23 1414
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3.How to Operate the Button

Actions

Press button and
hold for 3 seconds

Press button and
hold for 9 seconds

Join LoRa network

Press once

Press twice
continuously

studio

Description

If the tracker is powered off, press
and hold the button for 3 seconds to
turn it on. The Bluetooth pairing will
be activated automatically, and the
user can use the app to scan and
connect.

If the device is powered on, press
and hold the button for 3 seconds to
activate Bluetooth pairing.

Power off.

After exiting the Bluetooth settings,
try to join the LoORaWAN network.

Get location/sensor data, upload
data, and trigger the "Press once"
event immediately.

If Bluetooth pairing is turned on,
press once can be turned off
Bluetooth.

If the SOS is set to single-shot
mode, double-clicking the button will
activate the single-shot SOS mode
and upload the location/sensor data
and SOS events once.

If the SOS is set to continuous
mode, double-click the button to
activate the continuous SOS mode.
The location, sensor data, and SOS
events will be uploaded once every
minute, and the mode will
automatically end after 30 times.

15/64
Seeed Technology Co., Ltd. All rights reserved.

LED Status

The LED flashes
once a second.

The LED flashes
once a second.

None

The breathing light
flashes when trying
to access the
network, and flashes
quickly if the network
is successfully joined

The LED is bright for
2 seconds

The LED will off

Twinkle with the
sound

Twinkle with the
sound

Buzzer

Melody of rise

None

Melody of descent

A quick and
cheerful melody
when the network
is successfully
joined

A sound will beep
when the data is
uploaded
successfully.

None

3 seconds of
alarm sound

A constant alarm
sound

www.seeedstudio.com
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Double-click twice to exit SOS

None None
mode

&Note:

1. Power off is recommended when not deployed.

2. When first turned on, it is recommended to go to outdoors, and the GPS needs to update
the time via satellite.

2. If the frequency band does not match the gateway frequency, the tracker cannot join the
network.

16/ 64
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4. How to Configure via Bluetooth

4.1 Download SenseCAP Mate App

As a tool, SenseCAP Mate App is used to config LoRa parameters, interval, bind devices to your account
and check device basic information. You can download App from
https://install.appcenter.ms/orgs/seeed/apps/sensecap-mate/distribution_groups/public

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.

Tr | 4 Download on the
P> Google Play @& AppStore

4.2 Quick Start with SenseCAP Server

1) Add Device via scanning QR code.

o0 0938 L LAt | 1]

SenseCAP Scan QR Code € Add cevice

__.Msd device g
—+ @Configuration — @Finish i Dovice = @Configuration — (Finish

Create workspace
Tracker T1000-A

Tracker T1000 EUL: 2CFTFICDS1800002

= | have a bottom fine. -

The device is bound successfully Now, let's move

on to deviee configuration

FlashLight

17/ 64
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2) Press the tracker’s button for 3 seconds, and select device by SN. For quick start, you can
select quick config the basic parameters, if you want to set more parameters, please select
“Advanced Configuration”.

000N il 19:3% CEE TVE-TFT 09:3% LEL D -2 14:0% 2 QT Ll [F

<« Setup « Setting <~ Setting <« 114993073239900003

2 — (DFinish
- @Finish - @Finish (DBind Device ~ @Configuration = @Finish i

EUL 2CFTFIC051800002

Set the device configurations to:

Platform SenseCAP
The scanned devices SNs are displayed below The scanned devices 5Ns are displayed below.
Please choose the device for configuration Please choose the device for configuration: Frequency Plan ELIB&3-870
114993073239900003 e ra andid frequancy plan has boen
Trackar Please choose a configuration mode (]
Juency band y
Quick Configuration
Ensure that the device indicator blinks in
configuration mod Uplink Interval (minutes)
Advanced Configuration Work Mode Perladic Mode

3) Select the frequency, it is same to your gateway. Set the Uplink interval, work mode default is
“Periodic Mode”, you can set other mode via “Device Bluetooth Configuration” on “User” page.

4) Tracker will try to join LoRaWAN network, the breathing light flashes when trying to join the network,
and flashes quickly if the network is successfully joined with a quick and cheerful melody.

4.3 Setting the Tracker Parameters through the App

4.3.1 Enable Bluetooth Pairing

1) Press button and hold for 3 seconds to turn it on, then turn on the Bluetooth pairing automatically,
user can use the app to scan and connect.

2) Open the App and click the “Tracker T1000”. Select the “Setup” to config the tracker.

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

18 /64
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£t Template « Tracker T1000 <« Setup
L ] demo_1@seeed.cc
- — Global — Select the type of device you wantto g
configure
Step 1.
S8 Device Bluetooth Configuration b3 Press the butten on
your device for 3
seconds until indicator ——
Language English . 1 blinks slewly and
E‘ w release.
Unit Setting b
5210x Sensor Vislon Al Sensor Step 2. L=}
DazumaLatien Cerbar ' ' ' Click setup to connect i Select Device
YOUr sensor via
Change password Bluetooth, 114993073239900014
S Trascher
-
=y
. : o ") T
52120 Weather Update sensor
52100 Data Logger
Privacy setting 5 " Station firmware when there is
e update,
Clear cache 1.02M
Update
Cura erdon E Em
Tracker T1000 —
Log Qut it 3
& ¢) 8 e
Dwrwica Lted Hal

4.3.2 Test the Sensor

Click the “Measure”, it will read the sensor value:

Temperature

Light

1617 L ELENRE i 13:46 CETV R )
« 1149%3073239900014 L 2 114993073239900003
General Setting General Setting
. Device EUI 2CFTF1C051800002 T
Basic
Sensor Type Tracker
Device Model  SenseCAP Tracker T1000
Software Version vi5
Device EUI 2CF7F1C05180000D T
Hardware Version vi5
Sensor Type Tracker
LoRaWAM Version V1.04
Software Version V10
Work Mode Periodic Mode
Hardware Version V1.5
Geolocation Strategy GNSS
LoRaWAN Version V1.04
Class Type ClassA
‘Woark Mode Periodic Mode
Battery F4%
Geolocation Strategy GNSS
Measurem
Class Type ClassA Ssuremert
Battery B1% Air Temperature 273°%C
Light Intensity %
Measurement -

seeed studio

19 /64
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Range: -20 to 60°C ; Accuracy: £ 1°C (min 0.5°C, max 1°C);
Resolution: 0.1°C

0 to 100%, (0% is dark, 100% is brightest)

www.seeedstudio.com
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4.3.3 Set the LoRa Parameters

Trackers are manufactured to support universal frequency plan from 863MHz ~928MHz in one SKU.
Every single device can support 7 frequency plans.

Parameters Description

Default platform.

It must be used with SenseCAP
Gateway. SenseCAP builds a

) proprietary TTN server that enables
SenseCAP for The Things Network sensors to be used out of the box

when paired with an SenseCAP
gateway.

® SenseCAP Outdoor Gateway
® SenseCAP Indoor Gateway

When there is the Helium network
coverage, data can upload via
Helium. Devices run on a private
Helium console of SenseCAP.
Platform Users do not need to create devices

SenseCAP for Helium on Helium console, out of the box
with SenseCAP Mate App and
Portal.

Helium coverage:
https://explorer.helium.com/

Connect device to your public

Helium ,
Helium console.

Connect device to your TTN(TTS)

The Things Network
server.

Other Platform Other LoRaWAN Network Server.

EU868 / US915/ AU915/ KR920/ IN865  Default EU868

Frequency Plan  "r5923-1 / AS923-2 / AS923-3 / AS923-4

Packet Policy 1C LoRaWAN use confirm packet.

LoRaWAN parameters, default open

LoRaWAN ADR Default open. .
is recommended.

Restore LoRa When “Platform” switches back to You can use this function when you
Configuration SenseCAP from another platform, LoRa  Need to restore LoRa parameters to
parameters (EUI/App EUI/ App Key etc.)  factory defaults.

20/ 64
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need to be restored.

1349 LELTNT 1632 0190 @ 1832 LT
« 114993073239900003 B 114993073239900003 im} « 114993073239900003 im]
General Setting Setting General Setting
- Work Mode Gealocation Work Mode Gealocation - Work Mode Gealocation
Platform  SenseCAP for The Things Net v Platform  The Things Network v Platform  The Things Metwork V
Frequency Plan EUB&E W Frequency Plan EuBss W Frequency Plan EUBas L
Packet Policy e Activation Type OTAA v Activation Type ABP ~
LoRaWAN ADR «
ELBB Device EUIT] | 2CFTF1C051800002 DevAddr [ 00000000
i ASBOBOSAADCE T4BFSIR0R1IEABZ1749C
fiestore Lofia Configuration AEREUIR: | B i NwkSkey O pyonrerpECDS
ALD1S
R Fkey BIPBEEFDECDA
Packet Poli ic i
ASPEE-2TTN e Packet Policy 1K
gk LoRawAN ADR L LoRaWAN ADR a
KR920

vaitors LoRa Canfiguration .
Restore LoRa Ca L thon Reatres | nla Coefindration

4.3.4 Explanation of Frequency Plan and EUI

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

Over The Air Activation, it joins the network through Device EUI,

OTAA (default) App EULI, and App Key.

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

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

and App Key.

Device EUI 16, hexadecimal from 0 ~ F
App EUI 16, hexadecimal from 0 ~ F
App Key 32, hexadecimal from 0 ~ F
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EU863-870 EU868
US902-928 us915 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
AS923-1-TTN AS1 Frequency plan for TTN
AS923-2-TTN AS2 Frequency plan for TTN

AS923-1

AS923-2
AS923 Frequency plan for Helium

AS923-3

AS923-4
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:

httos://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 TTN, the
EUI will not change, and the sensor will generate a new fixed App EUI and App Key for

network access.

3) To obtain EUI information in batches, please contact our sales team.

seeed studio
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4.3.5 Setting the Work Mode

Parameters

Heartbeat Interval

Enable
Tempé&Light

SOS Report Mode

Work Mode

Uplink Interval
(min) — Periodic
Mode

Restore All

studio

Description

When no data is uploaded by the device
within the heartbeat interval, a heartbeat
packet will be triggered. This packet only

contains battery information.

If this switch is turned on, temperature
and light will be collected and uploaded,

but it will increase power consumption.

Single

Continuous

Standby Mode

Periodic Mode

Event Mode

Periodically locate and upload data.

Restore all configuration parameters to
factory Settings, includes LoRa, Work

23/64
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Default 720 minutes.

Off by default.

If SOS is set to single mode, double-
clicking the button will enable the
single-shot SOS mode and upload
the location/sensor data and SOS
events once

Default use continuous.

If SOS is set to continuous mode,
double-click the button to open the
continuous mode of SOS, and
upload location, sensor data and
SOS events once in 1 minute, and
automatically end after 30 times

Upload heartbeat packets (battery
level only) based on the heartbeat
interval.

Location and sensor data are
uploaded according to the upload
interval.

Set threshold trigger conditions
according to measured values such
as temperature, light, and
movement, and adjust the upload
interval after trigger.

Default 60 minutes.

The higher the frequency, the higher
the power consumption.

www.seeedstudio.com
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1403 WO D 14:50 LEL T ERT ] 1406 WO I
« 114993073239900003 [im] <« 114593073239900003 [im] « 114993073239900003 [im]
General Setting General Setting General Setting
S0S Report Mode  Continuous b
Heartbeat Interval {min) 720 Heartbeat Interval (min} 720
Work Mode Event Mode w
Enable Temp&Light sensor Enable Temp&Light sensor

Uplink Interval - Mon-event (min) 60

S05 Report Mode  Cantinuous b 505 Report Mode  Continuous v

Shock Event
Work Mode Periodic Mode v Work Made Periodic Mode W

Mation Event
Uplink Interval (min) H Uplink Interval (min) &0 ey

Motionless Event

Temperature Event

Light Event
1402 LEL R 1406 WO 1408 WO I 1407 WO I
<« 111103411222500011 [im] & 114993073239900003 [im] &« 114993073239900003 [im] &« 114993073239900003 [im]
General Setting General Setting General Setting General Setting
-_ Value )
Shock Event L
Temperature Event a
Heartbeat Interval {(min} 20 3-Axis Shock Threshold (mg) 300 Light Event a
Sample Interval 0
Enable Temp&Light sensor a Sample Interval 1
Motion Event « Uplink Interval (min 5
e [ = Uplink Interval (min) 5
3-Axis Mation Threshold (mg) a0 Value ™ 0 «
Wark Made Event Mode v Valus & o «
Uplink Interval on Motion (min) 5 Value =
Uplink Interval - Non-event (min) &0 Value z
s value s
Motionless Event a
< value s
Shock Event a baie
Value =
Motionless Timeaut (min) 340
and Value =
3-Axis Shock Threshold (mg) 10
Value 2 and
Temperature Event a Value z
Motion Event L
Light Event a
Sample Interval =]

Default 60 minutes.

Range: 1~10080 min.

Uplink Interval —
Non-event (min)

This is the upload interval when no events
are triggered.

When the shock event is enabled, the
shock of the tracker will trigger a data

Shock Event Off by default.
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Motion Event

Motionless Event

Temperature
Event

Light Event

studio

report, including the shock event, location,
and sensor data.

3-Axis Motion Threshold (mg)

When the acceleration exceeds the set
value, the device starts to move, and
when there is no movement for 2 minutes,
the device movement stops. Set the
upload interval according to the start
movement and stop movement.

3-Axis Motion Threshold (mg)

Uplink Interval on Motion(min)

When the device is stationary in a location
for more than a certain amount of time, a
stationary timeout event is triggered.

Motionless Timeout(min)

If the temperature event is enabled, you
can set the upload interval based on the
temperature.

Sample Interval (s)

Uplink Interval (min)

Value Rule

If the light event is enabled, you can set

25/64
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Default is 300. When the
acceleration exceeds 300mg, the
shock event is triggered.

Off by default.

Default is 30. When the acceleration
exceeds 30mg, determine that the
device is in motion, when it is 2
minutes below this value, determine
that the device is in motionless.

Set the upload interval for the
current state when the device is in
motion.

Default is 360 minutes.

For example, Uplink Interval=10,
Value = 30, if the temperature is
higher than 30 ° C, device will
upload the location at 10 minutes
interval.

Default 30 seconds.

The temperature is detected every
30 seconds. When the threshold is
triggered, upload location and
sensor data.

When the temperature exceeds the
threshold, the location and sensor
data are uploaded according to this
interval.

One of the four threshold rules can
be set.

For example, Uplink Interval=10,

www.seeedstudio.com
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the upload interval based on the light.

Uplink Interval (min)

Value Rule

4.3.6 Configuring Geolocation Settings

Value = 30, if the light is higher than

30 %, device will upload the location
at 10 minutes interval.

When the light exceeds the
threshold, the location and sensor
data are uploaded according to this
interval.

One of the four threshold rules can
be set.

The tracker supports positioning via GNSS, Wi-Fi, and Bluetooth.

® GNSS: The longitude and latitude can be directly obtained through GPS and other satellite
positioning, then upload data via LoRa.

® Wi-Fi: Passive scanning, uploads the scanned 4 MAC addresses via LoRa.

® BLE: Uploads the scanned 3 best signal MAC addresses of Beacon via LoRa.

Geolocation

Geolocation

Strategy

studio

Description

Only GNSS

Only Wi-Fi

Wi-Fi+GNSS

GNSS + Wi-Fi

Only Bluetooth

Bluetooth + Wi-Fi

Bluetooth + GNSS

26 /64
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Default use GNSS.
Only GNSS is used for position.

Only Wi-Fi scans are used for
position.

Use Wi-Fi before GNSS.
fails, then use GNSS
geolocation cycle.

If Wi-Fi
in one

Use GNSS before Wi-Fi. If GNSS
fails, then wuse Wi-Fi in one
geolocation cycle.

Only Bluetooth scans are used for
position.

Use Bluetooth before Wi-Fi. If
Bluetooth fails, then use Wi-Fi in one
geolocation cycle.

Use Bluetooth before GNSS. If
Bluetooth fails, then use GNSS in

www.seeedstudio.com
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GNSS Timeout

GNSS Data Cache

Beacon Scan

studio

Bluetooth + Wi-Fi + GNSS

The maximum time to spend waiting for
the GNSS to get a coarse position fix

When it is not possible to upload data
through LoRa, the data is saved locally
and uploaded when the LoRa signal is
recovered.

The tracker periodically scans around
up to 8 Bluetooth beacons and sorts
according to RSSI, uploading the UUID
and RSSI of the 3 Bluetooth beacons
with the best signal strength via LoRa.

Scan Timeout (s)

Group UUID(Hex)

27764

one geolocation cycle.

Use Bluetooth, Wi-Fi and GNSS for
positioning in turn (switch to the next
type of positioning after one type of
positioning fails)

Default is 60s.

It is not recommended to modify, the
longer of the time, the bigger of
power consumption.

Off by default.

Set the maximum time for Bluetooth
scanning.

Set UUID Filter, up to 16 bytes. For
example, if set as '01 02 03 04, it
will filter beacons with the pattern '01
02 03 04 xx XX XX ..."

Seeed Technology Co., Ltd. All rights reserved. www.seeedstudio.com
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<« 114993073239900003 [im] <« 114993073232800124 [in
General General Setting

Setting

Geolocation Strategy  GNSS Only w

Geolocation Strategy Bluetacth Onl

GNSS (GPS) IBeacan Scan

GNSS Timeaut (s) &0 i Scan Timeout (s) 3
‘Wi-Fi Only

Group UUID (Hex)
NSS D
GNSS Data Cache AIFIABHES
— boaiiles GNSS Data Cache a
Bluetooth Only
Send

BluetoothsWi-Fi Restore All Setting:

Shetoocrss L S —

Bluetooth+Wi-Fi+GNSS

4.3.7 Sending and Exiting Bluetooth Pairing

After all parameters are configured, click “Send”.
If no parameter needs to be modified, exit Bluetooth configuration, and return to the home page. At
this point, the device initiates a LoRa network access request.
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5.Binding the Device and Checking the Data

5.1 Check Data via App

1) When exiting the Bluetooth configuration, the device will begin to join the LoRaWAN network.
The LED will breathe flash while attempting to join the network. If the network is joined
successfully, the LED will flash quickly, and the buzzer will emit a cheerful melody.

2) Scan the QR code and bind the device using the SenseCAP Mate App.

3) Check the Location on the APP.

oISl [ [CHiTS ] oL R %0y e WER %08 WER L

SenseCAP L3 Tracker @ & Tracker
Aded device
Create workspace
Tracker T1000
¢ Dashi Dash
s
= | have a bottom line. - OQ- * -.[! ° L\_q. © ,{1
o % & 2
Please paint your pha fe an W 2 N 9 o 2
thoe sticker on the prod Ed 9 9 2
“%"' 9 qu\
i G o *\\y 9
anua i 2 °
Teacker iE TCLE E EIRE
J—
Week Manth

Honglang North 2nd Road,
Bao An Qu, Shen Zhen Shi

2023-05-16 0B:0&

Hanglang Marth 2nd Road,
el o L rhrbichuabuges

5.2 Check Data via SenseCAP Portal

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

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

¢ Device Management: Manage SenseCAP devices.
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StUd 10 Seeed Technology Co., Ltd. All rights reserved. www.seeedstudio.com



D>
(. SENSECAP i
” User Guide

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

e 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.

S SENSECAP

Dashboard m Dala wpras i
Dipvioes, Onendew Moniloing Ancouncement
Galeway Offine o
1 8 Node Ciiffine
Lirw Baliery
LoFia Gateway Sensor Moo
Currend Value + ooz © Chari Settng:
99520Pa 28'C BE%AH
Nir Passan Air Temperatun Air Humiaty
20F TF1 2210400074 {2CFIF 12210400083 [2CF7F 12210400083
172 BLux 385ppm Light  Chart Setim

Light ooz

(PCFTF 1221040007 [ZCFTF 12210400070

5.2.1 Create Account and Query Data

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

If you have created an account through the APP, you can log in directly.

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.

&Note:

SenseCAP Portal User Guide: https://sensecap-docs.seeed.cc/quickstart. html
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Measurement Dat
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Node Details - Displaying the detailed information of the device, you can customize the device name, view device networking il
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5.2.2 API Instruction

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

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

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

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

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

(] StUdiO
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6.Payload Decoder and Format

6.1 Decoder Code — GitHub Link

Please visit: https://github.com/Seeed-Solution/Sense CAP-Decoder/tree/main/T1000

The Things Network (TTN/TTS) payload decoding script:

https://github.com/Seeed-Solution/Sense CAP-
Decoder/blob/main/T1000/TTN/SenseCAP_T1000 TTN Decoder.js

Helium decoder:

https://github.com/Seeed-Solution/Sense CAP-
Decoder/blob/main/T1000/Helium/SenseCAP_T1000 Helium_Decoder.js

AWS decoder:

https://github.com/Seeed-Solution/Sense CAP-
Decoder/blob/main/T1000/AWS/SenseCAP_T1000 AWS Decoder.js

Chirpstack V3 decoder (Chirpstack V4 use TTN decoder):

https://github.com/Seeed-Solution/Sense CAP-
Decoder/blob/main/T1000/ChirpStack/SenseCAP_T1000 ChirpStackVV3 Decoder.js

6.2 Uplink Packet Parsing

The Tracker data protocol provides different packets to correspond to different information, and the
number of bytes of each packet may vary. The structure of the frame is shown in the image below. The
frame content is sent in big-endian byte order.

Data ID Data Value

1 byte 50 bytes (Max)
Data ID: Function number.

Data Value: Position, sensor data an d other information.
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6.2.1 Device Status Packet -Event Mode 0x01

The Device Status Packet is uploaded when join LoORaWAN network. The Device Status packet has
two packet formats in different working modes:

1) Event Mode, ID=0x01

2) Periodic Mode, ID= 0x02

Device Status Packet -Event Mode: 0x01

0x01 Byte2 Byte3~4 Byte5~6 Byte7 Byte8 Byte9~10 Byte11~12
D Battery Software Hardware Work Positioning Heartbeat Uplink
level version version mode strategy interval interval
Byte13~14 Byte15 Byte16 Byte17 Byte18~19 Byte20~21
Event mode uplink Temp&light SOS Enable motion = 3-axis motion Motion start
interval switch mode event threshold interval
Byte22 Byte23~24 Byte25 Byte26~27 Byte28 Byte29~30
Enable Motionless Enable 3-axis shock Enable Temperature event
motionless timeout shock threshold temperature uplink interval
event event event
Byte31~32 Byte33~34 Byte35~36 Byte37 Byte38 Byte39~40
Enable .
Temperature Temperature Temperature Temperature liaht Light event
sample interval threshold max threshold min warning type es\;/ent uplink interval
Byte41~42 Byte43~44 Byte45~46 Byte47

Light sample interval = Light threshold max Light threshold min = Light warning type

The raw payload:
_
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1 Frame ID uint8 01 01 is the packet ID.
B8 is 0x53 = 83(DEC)
2 Battery level uint8 58
The battery level is 83%
B8 is 0x0105 == v1.5
3-4  Software uint16 0105
version The software version is v1.5
0105 is 0x0105 == v1.5
5~  ardware uint16 0105
version The hardware version is v1.5
B2 is 0x02, means the device use “Event
mode”.
7 Work mode uint8 B 00: Standby mode
01: Periodic mode
02: Event mode
. is 0x07, means the device use Bluetooth
+ Wi-Fi + GNSS positioning strategy.
00: Only GNSS
01: Only Wi-Fi
Position 02: Wi-Fi+GNSS
ositioning .
8 strategy uint8 07 03: GNSS + Wi-Fi
04: Only Bluetooth
05: Bluetooth + Wi-Fi
06: Bluetooth + GNSS
07: Bluetooth + Wi-Fi + GNSS
g-19  Heartbeat Uint6 0016 B8 is 0x001E = 30(DEC), the heartbeat
interval interval is 30 minutes.
y ) . 0005 is 0x0005 = 5(DEC), the uplink
11~12  Uplink Interval  uint16 0005 interval is 5 minutes.
- Event mode . 0005 is 0x0005 = 5(DEC), the event mode
13~14 uplink interval uint16 - uplink interval is 5 minutes.
_ . means open the temperature and light
15 Ternp&hght uints o1 sensor.
switch

00: Close the temperature and light sensor.

. 34 /64
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01: Open the temperature and light sensor.
BB means use SOS single mode.
16 SOS mode uint8 . 00: use SOS single mode.
01: use SOS continuous mode.
00 means disable Event mode.
17 Enable - motion uint8 00 00: disable Event mode.
event
01: enable Event mode.
BB is 0x001E=30(DEC) mg
3-Axis motion . When the acceleration exceeds 30mg,
18~19 4 reshold uint16 oote determine that the device is in motion, when it
is 2 minutes below this value, determine that
the device is in motionless.
20~21 Motlon start Lint16 0005 0005 is 0x000§ = 5(DEC), vyhen device is
interval on motion, the interval is 5 minutes.
. means disable motionless event.
Enable
22 motionless uint8 . 00: disable motionless event.
event )
01: enable motionless event.
0168 is 0x0168 = 360(DEC), when the
23~24 Motionless Lint16 0168 device is stationary in a location for more
timeout than 360 minutes, a motionless timeout
event is triggered.
. means enable shock event.
Enable shock . e
25 overnt uint8 o1 00: disable shock event.
01: enable shock event.
3 A oo 012¢ is 0x012C=300(DEC) mg
-Axis shoc .
26~27 4 eshold uint16 012c When the acceleration exceeds 300mg, the
shock event is triggered.
. means enable shock event.
Enable
28 temperature uint8 . 00: disable shock event.
event
01: enable shock event.
Temperature 0005 is 0x0005 = 5(DEC), when the
29~30 event uplink  int16 0005 temperature exceeds the threshold, the
) location and sensor data will upload every
interval .
5 minutes.
31~3p Temperature Gint6 0016 BB is 0x001E=30(DEC) seconds
sample interval )
The temperature is detected every 30
35/ 64
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seconds. When the threshold is triggered,
upload location and sensor data.
Temperature . 0258 is 0x0258 = 600(DEC),
33~34 threshold int16 0258
reshold max Maximum threshold =600/10=60.0 °C
Temperature . BB is 0x0000 = O(DEC),
35~36  y choid mi int16 0000
reshold min Minimum threshold=0/10=0.0 °C
00 means when temperature < min
threshold, device will upload location and
temperature event.
00: temp < min threshold
Temperature .
37 threshold rule uint8 ag 01: temp = max threshold
02: temp < min threshold and temp > max
threshold
03: min threshold< temp <max threshold
Bl means disable light event.
38 Enable light uint8 . 00: disable light event.
event
01: enable light event.
Light event 0008 is 0x0005 = 5(DEC), when the light
39~40 uglink interval uint16 0005 exceeds the threshold, the location and
P sensor data will upload every 5 minutes.
BBlis 0x0001=1(DEC) seconds
41~42 !_i?ht | sample int16 0001 The temperature is detected every 1
interva seconds. When the threshold is triggered,
upload location and sensor data.
Light threshold 0064 is 0x0064 = 100(DEC) %
43~44  max uint16 0064
Maximum threshold =100%
- BB is 0x0000 = O(DEC) %
45~46 Light  threshold Lint16 0000
A Minimum threshold=0%
00 means when light < min threshold, device
will upload location and light event.
. . 00: light < min threshold
47 Light  warning Lints 00
type

studio
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01: light = max threshold

02: light < min threshold and light = max
threshold
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03: min threshold < light <max threshold

6.2.2 Device Status Packet -Periodic Mode 0x02

The Device Status package is uploaded when join LoORaWAN network. The Device Status packet
has two packet formats in different working modes:

1) Event Mode, ID=0x01

2) Periodic Mode, ID= 0x02

Device Status Packet -Periodic Mode: 0x02

0x02 Byte2 Byte3~4 Byte5~6 Byte7  Byte8 Byte9~10 Byte11~12
D battery software hardware work positioning heartbeat uplink

level version version mode strategy interval Interval
Byte13~14 Byte15 Byte16

event mode uplink interval tempé&light switch SOS mode

The raw payload:

025601050105010002d0003c003¢0000

Byte Value Type Raw Data Description
1 Frame ID uint8 02 02 is the packet ID.
56 is 0x56 = 86(DEC)
2 Battery level uint8 56
The battery level is 86%
Software B8 is 0x0105 == v1.5
3~4 ; uint16 0105
UIRQY The software version is v1.5
0105 is 0x0105 ==v1.5
5-g  Hardware uint16 0105
version The hardware version is v1.5
B is 0x01, means the device use “Periodic
mode”.
7 Work mode uint8 .

00: Standby mode

01: Periodic mode

37/64
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02: Event mode

00 is 0x01, means the device use “GNSS
only” positioning strategy.

00: Only GNSS
01: Only Wi-Fi
Position 02: Wi-Fi+GNSS
ositioning .
8 strategy uint8 L 03: GNSS + Wi-Fi
04: Only Bluetooth
05: Bluetooth + Wi-Fi
06: Bluetooth + GNSS
07: Bluetooth + Wi-Fi + GNSS
g-19  Heartbeat Uint6 02d0 0288 is 0x02D0 = 720(DEC) minutes, the
interval heartbeat interval is 720 minutes.
11~12  Uplink Interval  wint16 003c BOSE is 0x003C = 60(DEC) minutes, the
uplink interval is 60 minutes.
13-14 FEvent  mode ... 003¢ P08 is 0x003C = 60(DEC), the event
uplink interval mode uplink interval is 60 minutes.
00 means open the temperature and light
Tempéliaht SEensor.
emp&lig .
15 switch uint8 L 00: Close the temperature and light sensor.
01: Open the temperature and light sensor.
Bl means use SOS single mode.
16 SOS mode uint8 [ | 00: use SOS single mode.

01: use SOS continuous mode.

6.2.3 Heartbeat Packet -0x05

When no data is uploaded by the device within the heartbeat interval, a heartbeat packet will be
triggered. This packet only contains battery information.

0x05 Byte2 Byte3 Byte4 Byte5

ID battery level work mode positioning strategy SOS mode
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StUd 10 Seeed Technology Co., Ltd. All rights reserved. www.seeedstudio.com



<>

* SENSECAP User Guide

The raw payload:

0564010001

Byte Value Type Raw Data Description

1 Frame ID uint8 05 05 is the packet ID.
64 is 0x64 = 100(DEC)

2 Battery level uint8 64
The battery level is 100%
B is 0x01, means the device use “Periodic
mode”.

3 Work mode uint8 01 00: Standby mode
01: Periodic mode
02: Event mode
00 is 0x01, means the device use “GNSS
only” positioning strategy.
00: Only GNSS
01: Only Wi-Fi

Position 02: Wi-Fi+GNSS
ositioning .

4 strategy uint8 oo 03: GNSS + Wi-Fi
04: Only Bluetooth
05: Bluetooth + Wi-Fi
06: Bluetooth + GNSS
07: Bluetooth + Wi-Fi + GNSS
Bl means use SOS single mode.

5 SOS mode uint8 . 00: use SOS single mode.

01: use SOS continuous mode.

6.2.4 GNSS Location and Sensor Packet-0x06

ID 0x06 is used to upload GNSS location, sensor data and battery.

0x06 Byte2~4  Byte5 Byte6~9  Byte10~13 Byte14~17

ID event status motion segment number UTC time longitude  Ilatitude

39/64
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Byte18~19  Byte20~21 Byte22

Temperature Light battery level

The raw payload:

06000008006462248d06ca502801587ec600fe000057

1 Frame ID uint8 06 06 is the packet ID.

000008 is 0x000008, OxO000XX is reserved
and 0x08 is the event status. This byte has 8
bits, each representing an event.

Bit1: Start moving event.
Bit2: End movement event.
Bit3: Motionless event.
Bit4: Shock event.
Bit5: Temperature event.
Bit6: Light event.
Bit7: SOS event.
Bit8: Press once event.

2~4 event status uint24 000008
Convert to hexadecimal:
0x000000: no event
0x000001: Start moving event.
0x000002: End movement event.
0x000004: Motionless event.
0x000008: Shock event.
0x000010: Temperature event.
0x000020: Light event.
0x000040: SOS event.
0x000080: Press once event.
B8 is 0x00 == 0.

Motion segment . 8 )
number uin When the motion begins, the count increases

by 1. Record that this is a movement.

. 40 / 64
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6462248d is 0x6462248D =
1684153485(DEC) seconds.

Convert it to Beiing Time: 2023-05-15
20:24:45

6~9 UTC time uint32 6462248d

is 0x06CA5028 =
10~13  Longitude int32 06ca5028 113922088(DEC), the longitude=
113922088/1000000=113.922088

01587ec6 is 0x01587EC6 = 22576838(DEC),

14~17 ) Latitude int32 BiSEisss the Latitude = 22576838/1000000=22.576838
. B8 is 0x00FE = 254(DEC),
18~19  Temperature int16 0ofe temperature=254/10=25.4°C
5 . . 0000 is 0x0000 = O(DEC) minutes, the
20~21  Light uint16 0000 light=0=0%
Bl is 0x57 = 87(DEC)
22 Battery level uint8 .

The battery level is 87%

6.2.5 Wi-Fi Location and Sensor Packet-0x07

ID 0x07 is used to upload Wi-Fi Mac addresses, sensor data and battery.

0x07 Byte2~4 Byte5 Byte6~9 Byte10~15 Byte16

D event motion segment UTC MAC address = The RSSI of MAC address 1,
status number time 1 int8

Byte17~22  Byte23 Byte24~29  Byte30 Byte31~36  Byte37

MAC The RSSI of MAC MAC The RSSI of MAC MAC The RSSI of MAC

address 2 address 2, int8 address 3 address 3, int8 address 4 address 4, int8

Byte38~39  Byted0~41 Byted2

Temperature Light battery level

The raw payload:

07000008006462247 24878097162284bbBecdb798id26 b FACI00218ad02986266a022958900f000057

Byte Value Type Raw Data Description
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1 Frame ID uint8 07 07 is the packet ID.

000008 is 0x000008, Ox XX is reserved
and 0x08 is the event status. This byte has 8
bits, each representing an event.

Bit1: Start moving event.
Bit2: End movement event.
Bit3: Motionless event.
Bit4: Shock event.
Bit5: Temperature event.
Bit6: Light event.
Bit7: SOS event.
Bit8: Press once event.

2~4 event status uint24 000008
Convert to hexadecimal:
0x000000: no event
0x000001: Start moving event.
0x000002: End movement event.
0x000004: Motionless event.
0x000008: Shock event.
0x000010: Temperature event.
0x000020: Light event.
0x000040: SOS event.

0x000080: Press once event.

B8 is 0x00 == 0.
5 Motion segment . t8 .
number N When the motion begins, the count increases
by 1. Record that this is a movement.
64622472 is 0x64622472 = 1684153458
(DEC) seconds.
6~9 UTC time uint32 64622472
Convert it to Beijing Time: 2023-05-15
20:24:18
487397162234
10~15 MAC address 1 - 487397162234
the MAC address (HEX)= 48:73:97:16:22:34
The RSS| of bb is 0xBB = -69(DEC), the type is int8
16 MAC add 1 int8 bb
address the RSSI = -69
17~22 MAC address 2 - 3ccd5798fd2e 3ccd5798fd2e
42 / 64
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the MAC address (HEX)=
3C:CD:57:98:FD:2E
The RSS|I of . be is 0xBC = -68(DEC), the type is int8
23 int8 bc
MAC address 2 the RSSI = -68
74cf002f3ad0
24~29 MAC address 3 == _ the MAC address (HEX):
74:CF:00:2F:3A:D0
The RSSI of . ag is 0xA9 = -87(DEC), the type is int8
30 int8 a9
MAC address 3 the RSS| =-87
ec26ca022958
31~36 MAC address 4 - ec26ca022958 the MAC address (HEX)=
EC:26:CA:02:29:58
The RSS| of . b9 is 0xA9 = -71(DEC), the type is int8
37 MAC add 4 int8 b9
adaress the RSSI =-71
38~39 Temperature int16 00fe 0018 is 0x00FE = 254(DEC),

temperature=254/10=25.4°C

0000 is 0x0000 = O(DEC) minutes, the

40~41 Light uint16 0000 light=0=0%

Bl is 0x57 = 87(DEC)
The battery level is 87%

42 battery level uint8 57

6.2.6 Bluetooth Location and Sensor Packet-0x08

ID 0x08 is used to upload Bluetooth Beacon MAC addresses, sensor data and battery.

0x08 Byte2~4 Byte5 Byte6~9 Byte10~15 Byte16
D event motion segment UTC MAC address = The RSSI of MAC address 1,
status number time 1 int8

Byte17~22  Byte23 Byte24~29  Byte30 Byte31~32 Byte33~34 Byte 35
MAC The RSSI of MAC The RSSI of Temperature light battery

MAC address 2, address 3 MAC address 3, level
address 2 . )

int8 int8
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The raw payload:

0800000800646225bb 5620261948 - ibbbu2ateaes -0d0e2a1052068:500fa000057

1 Frame ID uint8 08 08 is the packet ID.

000008 is 0x000008, 0x0000XX is reserved
and 0x08 is the event status. This byte has 8
bits, each representing an event.

Bit1: Start moving event.
Bit2: End movement event.
Bit3: Motionless event.
Bit4: Shock event.
Bit5: Temperature event.
Bit6: Light event.
Bit7: SOS event.
Bit8: Press once event.

2~4 event status uint24 000008
Convert to hexadecimal:
0x000000: no event
0x000001: Start moving event.
0x000002: End movement event.
0x000004: Motionless event.
0x000008: Shock event.
0x000010: Temperature event.
0x000020: Light event.
0x000040: SOS event.
0x000080: Press once event.
B8 is 0x00 == 0.

Motion segment . 8 )
number uin When the motion begins, the count increases

by 1. Record that this is a movement.

646225bb is 0x646225BB = 1684153787

(DEC) seconds.

6~9 UTC time uint32 646225bb
Convert it to Beijing Time: 2023-05-15
20:29:47

10~15 MACaddress 1 - 5162d2c1b9d3 5162d2c1b9d3

: 44 / 64
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the MAC address (HEX)=51:62:D2:C1:B9:D3

The RSSI of . €0 is 0xCO = -64(DEC), the type is int8
16 int8 c0
MAC address 1 the RSSI = -64
1b5bd2afeaes
17~22 MAC address 2 - 1bSbd2afeaes the MAC address (HEX)=
1B:5B:D2:AF:EA:E5
The RSS| of . be is 0xBC = -68(DEC), the type is int8
23 int8 bc
MAC address 2 the RSSI = -68
d0e2d70529e8
24~29 MAC address 3~ ----- d0e2d70529¢8 the MAC address (HEX)=
D0:E2:D7:05:29:E8
The RSS| of . c9 is 0xC9 = -55(DEC), the type is int8
30 int8 c9
MAC address 3 the RSSI =-55
. B0f8 is 0x00FA = 250(DEC),
31~32 Temperature int16 00fa temperature=254/1 0=(25.0°()1
33-34  Light Uint16 0000 fi)gr?tozouzoa’xoooo = O(DEC) minutes, the
Bl is 0x57 = 87(DEC)
35 battery level uint8 57

The battery level is 87%

6.2.7 GNSS Location Only Packet-0x09

When the sensor is turned off, the device does not upload the sensor measurement value. Only the
location data is uploaded.

0x09 Byte2~4 Byte5 Byte6~9  Byte10~13 Byte14~17 Byte18

ID event status motion segment number UTC time longitude  Ilatitude battery level

The raw payload:

09000000006463186806ca506801587e4c56

Byte Value Type Raw Data Description
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2~4

10~13

14~17

18

Frame ID

event status

Motion
segment
number

UTC time

Longitude

Latitude

Battery level

studio

uint8

uint24

uint8

uint32

int32

int32

uint8

Seeed Technology Co., Ltd. All rights reserved.

09

000000

64631868

01587e4c

09 is the packet ID.

000000 is 0x000008, Ox XX is reserved
and 0x08 is the event status. This byte has 8
bits, each representing an event.

Bit1: Start moving event.
Bit2: End movement event.
Bit3: Motionless event.
Bit4: Shock event.

Bit5: Temperature event.
Bit6: Light event.

Bit7: SOS event.

Bit8: Press once event.

Convert to hexadecimal:
0x000000: no event

0x000001: Start moving event.
0x000002: End movement event.
0x000004: Motionless event.
0x000008: Shock event.
0x000010: Temperature event.
0x000020: Light event.
0x000040: SOS event.

0x000080: Press once event.

B8 is 0x00 == 0.

When the motion begins, the count increases
by 1. Record that this is a movement.

64631868 is 0x64631868 = 1684215912
(DEC) seconds.

Convert it to Beijing Time: 2023-05-16 13:45:12

PBEEB0B8 is 0x06CA5068 = 113922152
(DEC), the longitude=
113922152/1000000=113.922152

01587e4c is 0x01587E4C = 22576716 (DEC),
the Latitude = 22576716/1000000=22.576716

B8 is 0x56 = 86(DEC)

www.seeedstudio.com
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The battery level is 86%

6.2.8 Wi-Fi Location Only Packet-0x0A

OxOA Byte2~4 Byte5 Byte6~9 Byte10~15 Byte16
D event motion segment UTC MAC address  The RSSI of MAC address 1,
status number time 1 int8

Byte17~22  Byte23 Byte24~29  Byte30 Byte31~36  Byte37 Byte38

MAC The RSSI of MAC The RSSI of MAC The RSSI of batte
MAC address address 3 MAC address address 4 MAC address ry

address 2 . . . level
2,int8 3,int8 4,int8

The raw payload:

0A000008006462247 2488011622540 SECU519BI028 0 c TAGI00210a009E6266a0220680957

Byte Value Type Raw Data Description
1 Frame ID uint8 0A OA is the packet ID.

000008 is 0x000008, Ox XX s
reserved and 0x08 is the event status. This
byte has 8 bits, each representing an event.

Bit1: Start moving event.
Bit2: End movement event.
Bit3: Motionless event.
. Bit4: Shock event.

2~4 event status uint32 000008
Bit5: Temperature event.
Bit6: Light event.
Bit7: SOS event.

Bit8: Press once event.

Convert to hexadecimal:
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0x000000: no event
0x000001: Start moving event.
0x000002: End movement event.
0x000004: Motionless event.
0x000008: Shock event.
0x000010: Temperature event.
0x000020: Light event.
0x000040: SOS event.
0x000080: Press once event.
B8 is 0x00 == 0.
Motion
5 segment uint8 . When the motion begins, the count
number increases by 1. Record that this is a
movement.
64622472 is 0x64622472 = 1684153458
(DEC) seconds.
6~9 UTC time uint32 64622472
Convert it to Beijing Time: 2023-05-15
20:24:18
487397162234
10~15 MAC address _
I . the MAC address (HEX)=
48:73:97:16:22:34
The RSSI of bb is 0xBB = -69(DEC), the type is int8
16 MAC address int8 bb
1 the RSSI = -69
3ccd5798fd2e
17~22 MAC address _
2 the MAC address (HEX)=
3C:.CD:57:98:FD:2E
The RSSI of be is 0xBC = -68(DEC), the type is int8
23 MAC address int8 bc
2 the RSSI = -68
74cf002f3ad0
MAC address
24~29 3 7 74cf002f3ad0 the MAC address (HEX)=
74:CF:00:2F:3A:D0
The RSSI of a9 is 0xA9 = -87(DEC), the type is int8
30 MAC address int8 a9
3 the RSSI = -87
ec26ca022958
31~36 NG ddless €c26ca022958
the MAC address (HEX)=
48 / 64
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The RSSI of

37 MAC address int8 b9
4,int8

38 battery level uint8 .

EC:26:CA:02:29:58

b9 is 0xA9 = -71(DEC), the type is int8
the RSSI =-71

Bl is 0x57 = 87(DEC)
The battery level is 87%

6.2.9 Bluetooth Location Only Packet-0x0B

0x0OB Byte2~4 Byte5

ID status number

Byte17~22  Byte23 Byte24~29

The RSSI of MAC
MAC address address 3
2,int8

MAC
address 2

The raw payload:

event motion segment

Byte6~9 Byte10~15 Byte16

uTC MAC address = The RSSI of MAC address 1,
time 1 int8

Byte30 Byte31

The RSSI of batte

MAC address level Yy

3,int8

0B00000800646225bbBH62d201b9dd 2 1bEbd2ateass 0d0e2a70529e8:957

Byte Value Type Raw Data Description

1 Frame ID uint8 0B

OB is the packet ID.

000008 is 0x000008, Ox XX is reserved
and 0x08 is the event status. This byte has 8
bits, each representing an event.

Bit1: Start moving event.

Bit2: End movement event.

2~4 event status uint24 000008 Bit3: Motionless event.

Bit4: Shock event.

Bit5: Temperature event.
Bit6: Light event.

Bit7: SOS event.
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Bit8: Press once event.
Convert to hexadecimal:
0x000000: no event
0x000001: Start moving event.
0x000002: End movement event.
0x000004: Motionless event.
0x000008: Shock event.
0x000010: Temperature event.
0x000020: Light event.
0x000040: SOS event.
0x000080: Press once event.
Motion B8 is 0x00 == 0.
S segment uint8 00 When the motion begins, the count increases
number by 1. Record that this is a movement.
646225bb is 0x646225BB = 1684153787
(DEC) seconds.
6~9 UTC time uint32 646225bb
Convert it to Beiing Time: 2023-05-15
20:29:47
10~15 MAC address _ _
1 the MAC address (HEX)=51:62:D2:C1:B9:D3
The RSSI of €0 is 0xCO = -64(DEC), the type is int8
16 MAC address int8 c0
1, int8 the RSSI = -64
1bSbd2afeaes
17~22 MAC address _
2 the MAC address (HEX)=
1B:5B:D2:AF:EA.E5
The RSSI of bg is 0xBC = -68(DEC), the type is int8
23 MAC address int8 bc
2,int8 the RSSI = -68
d0e2d70529¢8
MAC address
24~29 3 d0e2d70529e8 the MAC address (HEX)=
D0:E2:D7:05:29:E8
The RSSI of e9 is 0xC9 = -55(DEC), the type is int8
30 MAC address int8 c9
3,int8 the RSSI = -55
50 / 64
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Bl is 0x57 = 87(DEC)

31 battery level uint8 57
The battery level is 87%

6.2.10 Error Code Packet-0x0D

ID 0x0D packet is used to upload the error code.

The raw payload:

oD
1 Frame ID uint8 0D 0D is the packet ID.

0x00000001: UTC time acquisition failed
2~5 Error code uint32 00000001 0x00000002: Almanac too old
0x00000003: Doppler error

6.2.11 Positioning Status and Sensor Packet-0x11

ID 0x11 is used to upload the positioning status, sensor data and battery.

The raw payload:

110100000064a76320044400002f
Frame ID uint8 11 is the packet ID.
00: Positioning successful
2 Positioning status uint8 01: The GNSS scan timed out and failed to

obtain the location.

51/64
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3~5

6~9

Event status

UTC Timestamp

studio

uint24

uint32

64a763a0

52/64

02: The Wi-Fi scan timed out and failed to
obtain the location.

03: The Wi-Fi + GNSS scan timed out and
failed to obtain the location.

04: The GNSS + Wi-Fi scan timed out and
failed to obtain the location.

05: The Bluetooth scan timed out and failed
to obtain the location.

06: The Bluetooth + Wi-Fi scan timed out
and failed to obtain the location.

07: The Bluetooth + GNSS scan timed out
and failed to obtain the location.

08: The Bluetooth + Wi-Fi + GNSS scan
timed out and failed to obtain the location.

000000 is 0x000000, 0x XX is reserved
and 0x00 is the event status. This byte has
8 bits, each representing an event.

Bit1: Start moving event.
Bit2: End movement event.
Bit3: Motionless event.
Bit4: Shock event.

Bit5: Temperature event.
Bit6: Light event.

Bit7: SOS event.

Bit8: Press once event.

Convert to hexadecimal:

0x000000: no event

0x000001: Start moving event.

0x000002: End movement event.
0x000004: Motionless event.

0x000008: Shock event.

0x000010: Temperature event.

0x000020: Light event.

0x000040: SOS event.

0x000080: Press once event.

64a763a0 is 0x64a763a0 = 1688691616
(DEC) seconds.

Convert it to Beijing Time: 2023-07-07

Seeed Technology Co., Ltd. All rights reserved. www.seeedstudio.com
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09:00:16

B is 0x0141 = 321(DEC),
10~11 Temperature int16 0141 temperature=321/10=32.1C

0x8000: No measured value

0000 is 0x0000 = O(DEC) minutes, the
12—-13  Light uint16 0000 light=0=0%
0x8000: No measured value

BE is 0x2F = 47(DEC)
The battery level is 47%

14 Battery level uints BE

_ . 53 / 64
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6.3 Downlink Packet, FPort=5

The tracker supports LoRaWAN to downlink some commands to adjust parameters. If the device is
hibernated, the downlink command takes effect the next time the device wakes up to upload data.

Note: FPort=5

6.3.1 Setting the SOS Mode -0x80

0x80 Byte2

SOS mode
ID 0: single mode

1: continuous mode

8001: set SOS to single mode.
8002: set SOS to continuous mode.

6.3.2 Setting the Uplink Interval -0x81

0x81 Byte2~3 Byte4~5 Byte6~7
Heartbeat uplink interval Periodic mode uplink interval Event mode uplink interval

D 0000: Keep current  0000: Keep current  0000: Keep current
configuration configuration configuration
Unit: minutes Unit: minutes Unit: minutes

Example: set the periodic mode interval to 30 minutes
Command: 810000001E0000

6.3.3 Open the buzzer -0x82

After sending this command, a buzzer alarm tone will be turned on after the device wakes up and
will continue to sound for 1 minute.

0x82 Byte2

54 /64
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Open the buzzer.
ID 00: close
01: open

8200: close the buzzer
8201: open the buzzer

6.3.4 Setting the Work Mode -0x83

0x83 Byte2

Open the buzzer.
00: standby mode
01: periodic mode

02: event mode

8300: set work mode to standby mode
8301: set work mode to periodic mode
8302: set work mode to event mode

6.3.5 Setting the Work Mode -0x84

0x84 Byte2 Byte3~4 Byte5~6 Byte7 Byte8~9
D enable motion 3-Axis motion motion start enable motionless motionless

event threshold interval event timeout
Byte10 Byte11~12 Byte13 Byte14~15 Byte16~17 Byte18~19
enable 3-Axis shock enable temperature event temperature temperature
shock threshold temperature uplink interval pera P

sample interval  threshold max

event event
Byte20~21 Byte22 Byte23 Byte24~25 Byte26~27 Byte28~29
Temperature Temperature Enable light event light sample light threshold
threshold min warning type lightevent  uplink interval interval max

55/64
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Byte30~31 Byte32

light threshold min  light warning type

The command:

2400 }iB000s88 162880 12cHlooos8iB02s:888800Booos ioos 880

1 Frame ID uint8 84 84 is the packet ID.

B0 means disable Event mode.

2 Enable - motion uint8 . 00: disable Event mode.
event
01: enable Event mode.
BB is 0x001E=30(DEC) mg
3-Axis  motion . When the acceleration exceeds 30mg,
3~4 threshold uint16 oote determine that the device is in motion, when it
is 2 minutes below this value, determine that
the device is in motionless.
_ Motion start 0005 is 0x0005 = 5(DEC), when device is
56 interval uint16 - on motion, the interval is 5 minutes.
. means disable motionless event.
Enable
7 motionless uint8 . 00: disable motionless event.
event

01: enable motionless event.

0168 is 0x0168 = 360(DEC), when the
- Motionless / device is stationary in a location for more
8~9 timeout Gpt16 0168 than 360 minutes, a motionless timeout
event is triggered.

. means enable shock event.

10 Engplg " shack uint8 . 00: disable shock event.
event
01: enable shock event.
0128 is 0x012C=300(DEC) mg
3-Axis shock .
1~12 threshold uint16 012¢ When the acceleration exceeds 300mg, the
shock event is triggered.
Enable BB means enable shock event.
13 temperature uint8 [ |
event 00: disable shock event.

56 / 64
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01: enable shock event.
Temperature 0005 is 0x0005 = 5(DEC), when the
14~15 evenrt) wlink  uint16 0005 temperature exceeds the threshold, the
interval P location and sensor data will upload every
5 minutes.
BB is 0x001E=30(DEC) seconds
16~17 Templer.at;Jre | uint16 001e The temperature is detected every 30
sampie interva seconds. When the threshold is triggered,
upload location and sensor data.
0258 is 0x0258 = 600(DEC),
18~19 jemperALIe g 0258
reshold max Maximum threshold =600/10=60.0 °C
soupq Temperature BB is 0x0000 = O(DEC),
threshold min 0000 Minimum threshold=0/10=0.0 °C
00 means when temperature < min
threshold, device will upload location and
temperature event.
00: temp < min threshold
Temperature .
22 threshold rule uint8 00 01: temp = max threshold
02: temp < min threshold and temp > max
threshold
03: min threshold< temp <max threshold
BB means disable light event.
Enable light . e .
23 ovent uint8 [ | 00: disable light event.
01: enable light event.
Liaht olENt 0005 is 0x0005 = 5(DEC), when the light
24~25 uglink interval uint16 0005 exceeds the threshold, the location and
P sensor data will upload every 5 minutes.
BBl 0x0001=1(DEC) seconds
26~27 !‘i,?ht | sample int16 0001 The temperature is detected every 1
etva seconds. When the threshold is triggered,
upload location and sensor data.
Light threshold 0064 is 0x0064 = 100(DEC) %
28~29 max uint16 0064
Maximum threshold =100%
; BB is 0x0000 = O(DEC) %
30~31 Ir_r:?nht threshold Lint16 -

studio
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00 means when light < min threshold, device
will upload location and light event.

00: light < min threshold

32 Light  warning

type uint8 00 01: light = max threshold

02: light < min threshold and light = max
threshold

03: min threshold < light <max threshold

6.3.6 Request Location -0x85

The request tracker initiates location and uploads based on the current configuration. It is usually
used in standby mode.

0x85

ID

Example:
85: request location.

6.3.7 Setting Positioning strategy -0x86

0x86 Byte2

Positioning strategy
00: Only GNSS
01: Only Wi-Fi
02: Wi-Fi+GNSS
ID 03: GNSS + Wi-Fi
04: Only Bluetooth
05: Bluetooth + Wi-Fi
06: Bluetooth + GNSS
07: Bluetooth + Wi-Fi + GNSS

Example:
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«
8600: Set the positioning strategy to “Only GNSS”.

6.3.8 Request Event Parameters -0x87

0x87

ID

Example:
85: request event parameters.

6.3.9 Request Device Status Packet -0x88

0x88

ID

Example:
88: request Device Status packet(0x01 or 0x02).

6.3.10 Reboot Device -0x89

0x89

ID

Example:
89: After the command is sent, the device reboots and join the network again. Please use this
command with caution.

6.3.11 Enable Temperature and Light Sensor -0x8C

Enable data collection and upload for the temperature and light sensor.

0x83 Byte2

ID Open the temperature and light sensor.
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00: Close the temperature and light sensor.

01: Open the temperature and light sensor.

Example:
8300: Close the temperature and light sensor.
8301: Open the temperature and light sensor.

6.3.12 Enable SOS Alarm -0x8D

Enable SOS continuous mode, upload positioning quickly, once every minute, stop after 30
consecutive times, accompanied by sound and light alarm.
Turn off SOS by closing the command or by double clicking the key.

0x8D Byte2

Open the SOS.
ID 00: Close.
01: Open.

Example:
8D00: Close the SOS alarm.
8D01: Open the SOS alarm.
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7. FAQ

7.1 Location Issues

7.1.1 Why is there no GPS location data

1) The tracker is indoor. Check whether the device is indoors. If the device is indoors, the GPS location
times out. In this case, the location transmission status is uploaded, and the location cannot be
obtained. GNSS positioning needs to be used outdoors.

2) The installation position of the device affects antenna positioning. When installing the antenna, do not
block the position of the antenna.

Toward the Sky :'—' LoRa Antenna

GNSS Antenna <+

. Battery

7.1.2 Why is Wi-Fi or Bluetooth location not displayed on the App map?

1) Wi-Fi location requires the use of a third-party map parsing service, which requires users to
invoke the interface for parsing. Currently, Mate App only supports GNSS positioning display.

2) Bluetooth positioning needs to determine the location according to the location of the beacon
and needs to cooperate with the beacon.

7.2 How to use Bluetooth to position?

To use Bluetooth location, you need the Bluetooth beacon, Bluetooth positioning algorithm, and a
custom map.

7.2.1 Deploy Bluetooth beacons

A Bluetooth beacon is a small and wireless battery-powered radio transmitter that uses BLE as its
transmission protocol. This mini-radio transmission device can be “discovered” and seen by all BLE
scanners within a certain radius. The Bluetooth beacon, however, cannot “see” anyone back.
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Bluetooth beacons work by transmitting packets of data that are picked up by the tracker via radio
waves. The tracker periodically scans around up to 8 Bluetooth beacons and sorts according
to RSSI, uploading the UUID and RSSI of the 3 Bluetooth beacons with the best signal
strength via LoRa.

A Bluetooth beacon has a theoretical maximum radius distance of less than 100m. Most Bluetooth
beacons can reliably transmit up to approximately 30 meters without any physical obstructions. A
typical operating range is around 2 to 5 meters, depending on the transmit power. The higher the
range, the higher the battery consumption.

It is necessary to consider the density of the beacon deployment according to the indoor situation,
such as whether there is shelter, which also determines the accuracy of the Bluetooth positioning.
There are plenty of tutorials on YouTube or Google on how to install and use beacons.

7.2.2 Bluetooth positioning algorithm and map

There are many experts have provided Bluetooth based positioning calculation methods, the most
common is trilateral positioning method, refer to the article: A Comparison Analysis of BLE-Based
Algorithms for Localization in_Industrial Environments. The SenseCAP tracker provides the UUID
and RSSI required by the algorithm, and then calculates the final target location based on the actual
deployment location of the user.
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7.3 Battery Issues

7.3.1 Battery Life

Battery life depends on a variety of factors such as uplink interval, whether the sensor is turned on
and used, LoRa transmission distance, operating temperature, etc. Therefore, we use the typical
working environment(25°C) to predict the battery life, for reference only, and the final life is subject
to the actual test.

Please download the excel:
https://files.seeedstudio.com/products/Sense CAP/SenseCAP_Tracker/Trcaker Battery
Life Calculation T1000 AB.xlsx

7.3.2 Why can't | charge the battery?

Charging The LED will flash once every 3 seconds.

Fully charged The LED will stay always on.

When the device is charged below 0 ° C or
above 45 ° C, the device will enter the charge
Charging anomaly protection state and cannot be charged.

The LED will flash rapidly.
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