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Application note

GPS-like positioning within BeSpoon real-time location system

Introduction

This application note details how the software development kit (SDK) supports the GPS-like positioning mode for additional
B-UWB-MEK1 boards within a previously installed BeSpoon real-time locating system (RTLS), built with several anchors and
one server.

The GPS-like positioning mode is device-centric, meaning that the position of a device is computed by the device itself,
which simply analyzes the ultra-wideband (UWB) synchronization signals used by the infrastructure. GPS-like devices are only
receivers, meaning that they never transmit any signal.

This application note complements the information available in the SDK. It is intended for advanced users already familiar with
the quick start guide and with BeSpoon RTLS use. It is based on system version 3.x.

Figure 1. GPS-like devices using a real-time locating system infrastructure
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For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/b-uwb-mek1?ecmp=tt9470_gl_link_feb2019&rt=an&id=AN5618
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General information

1 General information

B-UWB-MEK1 embeds the B-UWB-MOD1, which features the STM32L476JE 32-bit microcontroller based on the
Arm® 32-bit Cortex®-M4 processor.

Note: Arm is a registered trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.

arm

Definitions

Table 1 presents the definition of acronyms that are relevant for a better understanding of this document.

Table 1. List of acronyms

3D_SELF 3D single self-positioning
BLR Beacon-listening rate

HF Hyperframe

PHS Protocol hyperframe size
PSN Protocol slot number

PSS Protocol slot size

RTLS Real-time locating system
RV Rendez-vous (slot and zone)
SF Superframe

SFI Superframe information
TDMA Time-division multiple access
uwB Ultra-wideband
References

Refer to the following documents for an introduction to the B-UWB-MEK1 and B-UWB-MOD1 products in indoor
location systems:

. Ultra-wideband module for high-precision indoor location (DB4404)

. Evaluation kit for the B-UWB-MOD1 ultra-wideband module (DB4392)
. B-UWB-MEK1 quick start guide (UM2798)

. SDK advanced documentation

Demonstration software

Contact the local STMicroelectronics sales office or distributor (refer to www.st.com) for the latest software and
associated documentation.
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https://www.st.com/en/product/b-uwb-mek1?ecmp=tt9470_gl_link_feb2019&rt=an&id=AN5618
https://www.st.com/en/product/b-uwb-mod1?ecmp=tt9470_gl_link_feb2019&rt=an&id=AN5618
https://www.st.com/en/product/stm32l476je?ecmp=tt9470_gl_link_feb2019&rt=an&id=AN5618
https://www.st.com/en/product/b-uwb-mek1?ecmp=tt9470_gl_link_feb2019&rt=an&id=AN5618
https://www.st.com/en/product/b-uwb-mod1?ecmp=tt9470_gl_link_feb2019&rt=an&id=AN5618
https://www.st.com/resource/en/data_brief/dm00766822.pdf
https://www.st.com/resource/en/data_brief/dm00764243.pdf
https://www.st.com/resource/en/user_manual/dm00749288.pdf
https://www.st.com/content/st_com/en/contact-us.html
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GPS-like positioning with B-UWB-MEK1 boards

2 GPS-like positioning with B-UWB-MEK1 boards

Step 1.  Open [BeSpoon Loc Server WebUI].

Step 2. Retrieve the infrastructure topology:
—  Open the [DEVICES] tab.
— In [Devices management], on the left pane, click on [Export devices list].
—  Savethe devicelist.ini file on the computer.

Step 3.  In [CONFIGURATION > Fast configuration], check the rate:

—  Predefined rates: [Short Range Fast Rate] (omlox), [Mid Range Fast Rate], [Long Range Fast
Rate], [Short Range High Density], [Mid Range High Density], [Long Range High Density], or

—  [Custom] rate: [CONFIGURATION > Protocol] opens and displays the detailed superframe
parameters.

Figure 2. Specific parameter display selecting sfi in filtering menu section
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Step 4.  On the B-UWB-MEK1 board, set the mode switch to the Master position.
Step 5. Connect the board to the computer.

Step 6.  Check that the trace tool is closed.

Step 7.  Open BeSpoon MOD1/MEK1 programming tool and turn the board ON.

Step 8. In the menu on the right, select the board’s serial port.
The programming tool displays a progress bar and device information.

Step 9. In[Localization > TYPE], select [3D_GPS].
The INFRA fields open.
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GPS-like positioning with B-UWB-MEK1 boards

Step 10. In [INFRA], import the infrastructure device list:
—  Click on [Import From Ini].
— Upload the *. ini file saved at the third point of step 2, to view a table listing the devices, as in

Figure 3.
Figure 3. Device list example
|I..IJ|'I-J : | A
INFRA | ) ImportFromIni | | 1 ExportToIni | DeviceMumber=3 (@ | O | @
Deviceld Refld X T z IsRoot? Remay Ay oK
1707 2341 5.838 1.E06 0.917 |:| [x]
— MODULE SERTAL NUMBER
1231 2341 3,393 2.178 0.915 |:| =] 1805154A00100260
— UWB MAC ADDRESS
2673 2341 4,119 7.146 0.972 D [} 70B3:050F: 7010:0260
— DEVICE ID
3644 2341 8,395 13.549 1276 |:| [<] 1231
2112 2341 1.931 11.535 1.1316 |:| =] B es n
3987 2341 8.746 6.574 1,387 |:| (<] Viersion 2.15.0-33732
2341 2341 6,357 6,575 1,232 [}
1875 2341 2,739 5.£13 1,380 |:| (<]
1453 2341 2.237 5.413 1257 [] g,
& Import Localization Parameters [, Export Localization Parameters
- Apply Localzation Parameters

—  Click on [Apply Localization Parameters].

Step 11. In [Settings > PROTOCOL RATE], adjust the parameters:
—  Predefined rate: select the rate checked at step 3, or
—  Custom rate:

° Go to [PROTOCOL CONFIGURATION] and select [Advanced], to open the advanced
setting fields.

° Select [Custom] and set the [PROTOCOL RATE] parameters manually by following the
values displayed at step 3.

Step 12. Click on [Apply Settings].
Step 13.  Wait until the progress bar displays OK.

Step 14. In the trace tool, open a new connection.
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GPS-like positioning with B-UWB-MEK1 boards

Step 15. Reset the board.
The terminal displays 3D GPS-like positioning logs. as in Figure 4:
- DT (Delta): The time between measures in milliseconds. (until the decimal point),
- ID: Device ID of the MEK1 board being located,
— X, Y,and Z, 3D coordinates of the B-UWB-MEK1 board in meters.

Figure 4. 3D GPS-like positioning logs example
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Switch to other configurations

3 Switch to other configurations
A board used as a GPS receiver for GPS-like positioning must be reconfigured before operating as a secondary
board in other configurations.

Caution: Otherwise, the board cannot range properly, even if the green LED behaves as if it is doing so.

AN5618 - Rev 1

Step 1. Set the mode switch to the opposite position to Master.
Step 2. Connect the board to the computer.
Step 3.  Open BeSpoon MOD1/MEK1 programming tool and turn the board ON.

Step 4.  In the menu on the right, select the board’s serial port.
The programming tool displays a progress bar and device information.

Step 5.  In[Localization > TYPE], select [1D_FILT], [1D_RAW], or [3D_SELF].
Step 6.
—  For [1D_FILT] or [1D_RAWI:
° Click on [Apply Localization Parameters],
—  For [3D_SELF]:

° In [Localization tab > INFRA], click on the plus icon to add the secondary boards to the
configuration:

° [DevicelD]: enter the Device ID of the secondary boards
° [x], [y], and [z]: enter the coordinates of the secondary boards
° Click on [Apply Localization Parameters].

Step 7. Wait until the progress bar displays OK.

Step 8.  Disconnect the board from the computer.

Step 9. Supply it and, if applicable, other secondary boards with 5 V power.
Step 10. Connect the master board to the computer.

Step 11. In the trace tool, open a new connection.

Step 12. Reset the master board.
The terminal displays 1D or 3D traces.
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Ask for support

4 Ask for support

Additional information is available from the documents listed in References. All documents may be updated
without notice to individual users beforehand.

For up-to-date support or information about standardized as well as customized solutions, refer to the UWB and
product pages on www.st.com, or to the nearest STMicroelectronics office.
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Revision history

Table 2. Document revision history

T S

20-Apr-2021 1 Initial release.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2021 STMicroelectronics — All rights reserved

AN5618 - Rev 1 page 12/12



http://www.st.com/trademarks

	Introduction
	1 General information
	2 GPS‑like positioning with B-UWB-MEK1 boards
	3 Switch to other configurations
	4 Ask for support
	Revision history
	Contents
	List of tables
	List of figures

