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Getting Started

The Location System Config tool (LSC) allows you to configure your D4 RTLS to locate tags in real-time,
which involves:

Setting up logging servers to store the generated data.

Importing background representations and objects to create a 3D environment of your physical
location tracking space.

Adding and configuring devices including UWB Sensors (sensors), Timing Distribution Units
(TDUs), and 2.4GHz Receivers.

Adding and configuring devices including UWB Sensors (sensors) and Timing Distribution Units
(TDUs).

Solving sensor parameters to generate accurate sightings of tags.

Setting up tag filters.

The LSC contains various tabs that are listed in the order in which you are likely to complete these tasks.
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Getting Started
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Figure 1-1: Location System Config User Interface
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Getting Started

1.1 Prerequisites

Before you begin:

» Ensure that some of the sensors, and any TDUs and 2.4GHz Receivers, are installed and connected.
When you complete the configuration in LSC, the devices automatically obtain the configuration
information they need in order to boot.

For information on installing and connecting devices, see the DIMENSION4 website at
https://www.ubisenseDIMENSION4.com.

¢ Ensure that the Location Platform server is connected to the network. You need this in order to set
up logging, and add sensors and configure their network settings.

» Obtain a copy of the sensor installation plan, which typically provides the following information:
° The ways in which sensors must be grouped and organized.

° The timing configuration, for example which sensors need to be configured as timing
sources.

° The orientation and position of each sensor.

o Although the orientation of a sensor can be estimated, the position must be
accurate. If the sensor installation plan provides only the estimated positions,
ensure that you obtain the accurate X, Y, Z position of each sensor. For best
performance we recommend surveying sensor positions using a Total Station.
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Configuring Logging

The D4 RTLS generates large amounts of log data, including:
» Event data (tag location information captured by sensors).
» Trace messages about the performance of your D4 RTLS.

For audit and optimization purposes, we recommend that you capture and store log data according to
your business policies.

To set up logging:
1. Identify the logging requirements of your D4 RTLS.
2. Determine how to structure your logging system.

3. Configure logging servers, and then assign them to various cells. For information about cells, see
Configuring the Cell Hierarchy on page 8.

Event data is always generated at the Location Cell level, regardless of how you set up your
logging servers.

2.1 Adding a Logging Server

Before you add a logging server, ensure that:
* A suitably configured Location Platform is installed on the server
» The logging server has sufficient disk space to store log messages

To determine the required disk space for logging, use the spreadsheet
LoggingDiskRequirements.xlsx. The spreadsheet allows you to calculate the required disk space
based on the number of tags, tag update rate, and other parameters.

Additional information on configuring logging is provided in Setting up DIMENSION4 logging at a
production site in the DIMENSION4 website at https://www.ubisenseDIMENSION4.com.

To add a logging server:
1. On the Configure logging tab, in the lower pane, double-click <Add server log properties>.
Select the server that you want to add.
Set the maximum disk space (in MB) to use on the server.
Set the path to the log directory to use on the server.

Click Save.

vk wen

The logging server is added. You can now assign it to various cells.
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Configuring Logging

2.2 Assigning a Logging Server

When you assign a logging server, it is inherited through the cell hierarchy:
* The logging server of the Site Cell is inherited by its Geometry Cells and Location Cells.
» The logging server of a Geometry Cell is inherited by its Location Cells.

You can also assign separate logging servers to the Site Cell and each Location Cell.

After a logging server is assigned to one or more cells, it starts storing data.

2.2.1 Assigning a Logging Server to a Cell
To assign a logging server:

1. On the Configure logging tab, in the upper pane, expand the cell hierarchy. The cell hierarchy
shows the existing Site Cell, Geometry Cells, and Location Cells.

If a cell does not have a logging server assigned, the cell status appears as <logging disabled>.

2. To assign a logging server, click to select the cell and then slowly double-click
<logging disabled>, or press the Enter key.

The <logging disabled> status changes to a drop-down list.

3. From the list of available servers, select the logging server that you want to assign.

2.2.2 Inheriting a Logging Server

If you have assigned separate logging servers to various cells, but want to inherit the logging server
from a parent cell:

1. Select the cell.

2. From the Server drop-down list, select <inherit server from parent>.

2.2.3 Checking that the Logging Services are Running

After assigning a logging server to a cell, you can check logging services — "Logging configuration" and
"Logging data" —are running, in the MANAGE SERVICES tab of the Service Manager tool.

2.2.4 Checking that the Logging Services are Running
After assigning a logging server to a cell, check that the logging services are running:
1. Using the Service Manager tool do one of the following:
» Expand the Services > Ubisense folders and then click the Logging folder.
» Expand the Cells folder to view the cell hierarchy, and then click the Site Cell.

2. Check that the logging services for the cells (for which you have configured logging) are running,
as shown in the following screen shot.
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Configuring Logging

Vendor Package Service Version  Cell Controll.., Desired... Actual ..
Ubisense  Presence Location Aging 21.27 Location Cell00001 rtls-suse  Running Running
Ubisense  Presence Location Injector 2130 Location Cell00001  rtls-suse  Running Running
Ubisense  Presence Site Activity Manager 21.25 Site rtls-suse  Running Running
Ubisense  Presence Tag Operations Interface  21.3 Site rtls-suse  Running  Running
Ubisense  Naming Name Store 21.24 Site rtls-suse  Running Running
Ubisense  Logging Configuration Server 314 Site rtis-suse  Running  Running
Ubisense  Logging Logging Server 314 Geomnetry Cell 00001 rtls-suse  Running  Running
Ubisense  Logging Logging Server 314 Location Cell00001 rtls-suse  Running Running
Ubisense  Logging Logging Server 314 Site rtls-suse  Running  Running
Ubisense  Location System Config  Installation Server E & R Site rtls-suse  Running  Running
Ubisense  Location System Boot Server 315 Site rtls-suse  Running  Running
Ubisense  Location System Configuration Distribution 3.1.5 Geometry Cell 00001 rtls-suse  Running Running

Figure 2-1: Logging Service Status

3. Ifthe logging services are not running, deploy services for the Site Cell or the individual cells, as
appropriate.

2.3 Retrieving Log Data

The log data primarily captures:

* Tag locations, tracked by the sensors.

» Trace messages about the performance of your D4 RTLS.

To retrieve log data, use either the Review location events tab as described in Reviewing
Location Events on page 67, or the View trace messages tab.

2.4 Changing a Logging Server

You can change a logging server in the D4 RTLS at any time, for example:

* If you need to replace or upgrade the machine on which the logging server is running.

* If you delete a Location Cell, in which case you can optionally remove the log server properties for
logging servers that are no longer used.

« If the logging destination, either the server or the server name, has changed.

To replace a logging server in LSC

1. Set up a new logging server as described in Adding a Logging Server on page 4.

2. If required, archive the logs for today and the previous 3 or 4 days; the number of days depends
on your operating environment.

3. Assign the new logging server to the cell.
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Configuring Logging

To remove a logging server from the D4 RTLS

1. On the Configure logging tab, select the server that you want to delete, and then press the
Delete key.

The server is removed from the list of logging servers.

2. If the server is assigned to one or more cells, reassign a different logging server to the cells, as
required.
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Configuring the Cell Hierarchy

Setting up a cell hierarchy involves defining the 3-dimensional space within which the tags will be
tracked. A valid cell hierarchy contains three different types of cells that are listed in the following table.

Cell Purpose

Site Cell The Site Cell represents the entire site that is covered by the D4 RTLS. The Site Cell is created by
default when you install the LSC.

Geometry Cell | The Site Cell contains one or more Geometry Cells.
A Geometry Cell represents a smaller area within the Site Cell, such as:
¢ afloor of a building.

e aproduction area.

Location Cell A Geometry Cell contains one or more Location Cells.

A Location Cell represents a particular region or area where sensors are installed (sensor
groups), such as:

e aprocess in a production area.
¢ aphase in the production cycle.

¢ any area where continuous tracking of tagged assets is required.

o In order to allow for continuous tracking of assets, make sure that Location Cells
fully cover the areas where tags will be located.

In a valid cell hierarchy:
» All Geometry Cells are contained by the Site Cell.
* A Location Cell is contained by a unique Geometry Cell.
» The Location Cells do not overlap.

Tags are tracked as they move into and out of the areas where sensors are installed. Event information
is recorded for each Location Cell and passed up the cell hierarchy, from each Location Cell up to the
Site Cell.
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Configuring the Cell Hierarchy

3.1 Creating a Geometry Cell

-

o * The Site Cell is created by default when you install the Location System Config tool.

¢ Ensure that you select a meaningful reference point at your site for the origin of the cell
hierarchy.

* We recommend that you provide a meaningful name for each Geometry Cell.

Part Number: D4_LSC_3.6_EN Page 9



Configuring the Cell Hierarchy

To create a Geometry Cell:
1. Click the Configure the cell hierarchy tab.

2. Create a new Geometry Cell by following the onscreen instructions. Using your mouse, add
points to create the required extent for the cell — it must cover the area of interest. When you
click and drag to add a point, the coordinates of the point are displayed.

Notes:
» When defining the cell extent, you may prefer to work in the 2D view.

* The Geometry Cell can be any shape. However, we recommend that you create a cell that is
reasonably square or rectangular, and that you avoid a long, thin rectangle.

« If there are multiple Geometry Cells, ensure that they do not overlap.

* You can display geometry and location cells additional to the cell you are creating by
selecting the checkboxes beside their names in the SHOW CELLS list. The additional
selected cells are shown as gray rectangles. Use the Show all and Show none buttons to
select or unselect all cells.

* To fine tune the position of a point, click on it and enter the x and y co-ordinates in the
editor.

Selected point

L 2. and input its
exact location

’_ here.

-4.957 4.000]

1. Click on the
point...
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Configuring the Cell Hierarchy

3. Define the top and bottom boundaries of the Geometry Cell to contain the Location Cells (and
Sensor Groups).

Field Description

Top The height of the cell in meters. Any heights set for the Location Cells (or the Sensor Groups)
contained by this Geometry Cell must be equal to or less than this value.

Bottom The floor height of the cell in meters. Any floor heights set for Location Cells (or the Sensor
Groups) contained by this Geometry Cell must be equal to or greater than this floor height.

Snap Grid | Snaps the cell extent to the nearest intersection of lines in the grid, when you drag the points
with your mouse.

4. After you have created the cell, you can use the View options to check it in either 2D or 3D.
5. Click Save.

When you create the Geometry Cell, it will not usually be inside the Site Cell. Follow the onscreen
instructions in the Errors panel to fix this. The LSC tool automatically fixes the error by enlarging the Site
Cell to contain the cell hierarchy.

3.2 Creating a Location Cell

o ¢ You can create a Location Cell only if you have set up at least one Geometry Cell.

¢ We recommend that you provide a meaningful name for each Location Cell.

To create a Location Cell:

1. Click the Configure the cell hierarchy tab and expand the Geometry Cell that will contain the
new Location Cell.
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Configuring the Cell Hierarchy

2. Create a new Location Cell by following the onscreen instructions.

Notes:

Place the Location Cell extent within a Geometry Cell.
The Location Cell can be any shape.
If there are multiple Location Cells, ensure that they do not overlap.

You can display geometry and location cells additional to the cell you are creating by
selecting the checkboxes beside their names in the SHOW CELLS list. The additional
selected cells are shown as gray rectangles. Use the Show all and Show none buttons to
select or unselect all cells.

To fine tune the position of a point, click on it and enter the x and y co-ordinates in the
editor.

Selected point

L 2. and input its
exact location

’_ here.

-4.957 4.000]

1. Click on the
point...

=

3. Define the top and bottom boundaries of the cell, ensuring that the Location Cell is contained
within the Geometry Cell.

4. Save the cell. If there are any errors, the LSC tool displays messages to identify particular
problems, and provides options to fix them.

After you have created a cell, you can check it in either 2D or 3D.

3.3 Starting Cell Services

Deploy the cell services for the Site Cell, each Geometry Cell, and each Location Cell:
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Configuring the Cell Hierarchy

1. Start the Service Manager tool. The Cells option lists all the Site Cells, Geometry Cells, and
Location Cells that you have created.

2. You can deploy services for either:
* The entire Site Cell, including all the Geometry Cells and Location Cells that it contains
» A particular Geometry Cell or Location Cell

After you deploy services for a cell, the status of the cell changes to Running.

[ o At this point, you can assign logging servers as described in Configuring Logging on page 4.

3.4 Modifying a Geometry or Location Cell

To modify an existing Geometry or Location Cell:
1. On the Configure the cell hierarchy tab, double-click the cell to display the editor.
2. Modify the shape and/or extent of the cell, as required.

* You can display geometry and location cells additional to the cell you are editing by
selecting the checkboxes beside their names in the SHOW CELLS list. The additional
selected cells are shown as gray rectangles. Use the Show all and Show none buttons to
select or unselect all cells.

* To fine tune the position of a point, click on it and enter the x and y co-ordinates in the
editor.

Selected point

L 2. and input its
exact location

’_ here.

-4.957 4.000]

1. Click on the
point...

3. Click Save.
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Configuring the Cell Hierarchy

3.5 Deleting a Geometry or Location Cell

To delete a cell:
1. On the Configure the cell hierarchy tab, select the cell.
2. Press the Delete key.
* Geometry Cell: The Geometry Cell and its Location Cells are deleted.
* Location Cell: The Location Cell is deleted.
e Sensors, Sensor Groups and background objects are not deleted.
3. Using the Service Manager tool, undeploy services for the deleted cells:
a. From the Start menu, run Service Manager 3.
b. Inthe SERVICES pane, select All (the top-level folder).

c. Click the CELL column heading in the list of services on the right-hand side of the screen
to sort the services by cell. Scroll down to display any services associated with an
Unknown Cell.

d. Select all the services associated with the Unknown Cell and click the Undeploy button.
4. Using the Service Manager tool, undeploy services for the deleted cells:

a. Go to Start > All Programs > Ubisense 3 > Service Manager 3.

b. Inthe Cells & Controllers pane, open the Cells folder, and expand Site.

c. Select the cell that you have deleted, and then click the Stop button.

3.6 Guidelines for Assembly Plants

When setting up a cell hierarchy for an assembly plant, ensure that you consider load balancing
requirements. A few guidelines are as follows:

e Split a plant into Geometry Cells.

 If a production line is made up of parallel bands, ensure that a single band is covered by its own
Location Cell.

* If a production line has a very long, continuous section, split the section into multiple Location
Cells.
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Importing Representations and Adding Background Objects

A representation is a 2D representation or 3D model, such as a map, floor plan, or objects in the
physical location tracking environment. For example, you can use a map as a guide when placing
sensors and TDUs.

Representations, such as a map, are optional. They are intended to help you with placing sensors. They
do not affect the functionality of your D4 RTLS. However, if you want to use representations, you must
size and scale them accurately.

Setting up a map and other background objects involves:

1. Importing a background representation and any other additional models that represent various
objects from your physical environment.

2. Scaling (resizing) and modifying the alignment and position of each representation, as necessary.

3. Placing these objects as required.

o To accurately resize, scale and rotate the map representation of the site, you need to know
the X, Y coordinates of two locations at the site. For best results, these locations should have
been accurately measured using a Total Station.

4.1 Supported File Types

You can import the following file types:
e Bitmap (.bmp)
+ COLLADA (.dae)
* Graphics Interchange Format (.gif)
* JPEG (jpg and jpeg)
e OpenSceneGraph (.0sg)
* Portable Network Graphics (.png)
e Scalable Vector Graphics (.svg)

4.2 Importing Representations

Importing representations is optional. If required, you can import representations to:
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Importing Representations and Adding Background Objects

» Provide a background, such as a floor plan, on which you can place other objects and sensors.
e Represent objects and items, which you can use as a guide when placing sensors.
To import a background representation and any other additional objects:

1. On the Import representations tab, import the images of the required background
representations and objects.

2. Resize and reposition each representation as required, by modifying the following settings.
To enter a value, click to select the row and then click again to make the box editable.

For 3D images, switch between the different axes using the TOP VIEW, FRONT VIEW, and SIDE
VIEW options.

Setting Enables you to...

Size and Resize the representation to the required measurements and scale. You can resize
Scale representations, including map representations, by using the Reference Points tool. See
Transforming a Map Representation by Using Reference Points on page 17.

Origin Move the origin to the required position in the representation. For information on the
importance of the origin for the background image, see Defining the Origin on page 18.

Rotation Adjust the orientation (in degrees) of the representation using the following options.
Yaw: The horizontal angle of the image.
Pitch: The vertical angle of the image.

Roll: The amount that the image is tilted to one side or the other.

- J

3. If you need to reset the representation to its initial values, click Reset transformation.
The settings are saved.
Rotating a Representation

To rotate an image, click and then drag the arrows clockwise or anticlockwise:

Additional Features for Positioning Representations

To position images correctly, you can also use the view options that are listed in the following table.
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Feature Enables you to... ‘

Show axis lines View the X, Y and Z axes, so that you can position the image at the
required coordinates.

Show scale View the actual height and width of the image.

Show bounding boxes View the boundaries or the full extent of the image.

Show reference points For details, see Transforming a Map Representation by Using Reference
Points on page 17.

Exporting Representations

To copy the image to a local directory, click the Export button.

4.3 Transforming a Map Representation by Using Reference
Points

You can resize, scale, rotate and set the origin of the map representation in one step if you know the X,
Y coordinates of two locations at the site. This will produce the most accurate results if the locations are
as far apart as possible.

Point1X: Pointl:
100.000 150.000
Point2X: Point2Y:
200.000 350.000

Figure 4-1: Transforming a Representation Based on the X, Y Coordinates of Two Known Locations
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You resize, scale and rotate the map representation using the Reference Points tool:

| i !!! 191m . -

m D

The Reference Points tool has a direction — reversing the order of Point 1 (left end) and Point
2 (right end) of the reference line will rotate the map representation.

To transform a map representation based on known coordinates:

1.

o v~ wN

On the Import representations tab, select the map representation.

In the workspace, click the TOP VIEW option.

Click to turn on Show reference points.

Position the two ends of the reference line on the two locations.

Enter the X, Y coordinates of the first location in the Point 1 X, Point 1Y fields.

Enter the X, Y coordinates of the second location in the Point 2 X, Point 2 Y fields.

The representation is then transformed. The transformation sets the correct values for:

size, as shown in the Size X, Y fields
offset from the origin, as shown in the Origin X, Y fields
scale factor, as shown in the Scaling X, Y fields

rotation, as shown in the Yaw field

4.4 Defining the Origin

Before you place images, ensure that you define the origin for:

Background representations: The origin marks the 0,0,0 coordinates that identifies the point,
relative to which the sensor positions were measured. Transforming a Map Representation by Using
Reference Points on page 17 describes how to resize, scale, rotate and set the origin of the
background representation in one step.

Other images: You can use the origin to mark the central point of an object, which can make it
easier for you to place objects by using absolute coordinates.
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To mark the origin of an image:
1. On the Import representations tab, select the required image.

2. Click and drag the origin to the required position in the image, as shown in the following figure:

Click here
\+)_>

The updated X,Y,Z coordinates are displayed on the left.
3. Adjust the origin using the Origin X, Origin Y and Origin Z fields.

4.5 Placing Background Representations and Objects

After you have imported and adjusted the required images, you can place these objects as required in
the Add background objects tab.

In addition to images you have imported, listed on the left-hand side of the Add background objects
tab are Ubisense-supplied representations for:

» GPS reference points, described in Creating and configuring GPS reference points on page 93
* Ident points, described in Adding and Positioning Ident Points on page 84

 Survey points, which can be used when solving sensor parameters, described in Solving Sensor
Parameters on page 44

These Ubisense-supplied representations can be placed in the same way as any other representations.
Survey points can also be imported using the ubisense_ls_survey_admin tool.

Ubisense-supplied representations for Ident points, Survey points and GPS reference points are also
listed on the left-hand side of the Add background objects tab. For information on using these
reference objects, see Adding and Positioning Ident Points on page 84Adding and Positioning Ident
Points and Creating and configuring GPS reference points on page 93Creating and configuring GPS
reference points on page 93.

To place objects:

1. Click the Add background objects tab. All the background representations and images that you
have imported are listed at the top.

2. Select and drag the background representation to the screen. The background object is listed at
the bottom—double-click the object to display an editor in which you can adjust the location
and orientation of the background representation.

3. Select and drag additional objects to the screen.
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4. Following the onscreen instructions, place and position the additional objects on the
background representation, as required.

4.5.1 Importing Survey Points
There are two methods for adding survey points:

¢ Like other background objects, in the Add background objects tab, you can drag Survey point
reference objects onto the map

* You can use the ubisense_ls_survey_admin command-line tool to import named survey points
and their positions

Downloading the ubisense_ls_survey_admin tool

To get the ubisense_ls_survey_admin tool, run Application Manager, open the DOWNLOADABLES task,
and expand Location system /Administration tools. Select ubisense_Is_survey_admin and click
Download selected items. Optionally, change the download destination directory. Click Start
download.

Using the ubisense_ls_survey_admin tool

The tool can import named survey points individually from the command-line or from a file of survey
points. In either case, each point must be specified on its own line in the format "NAME","X","Y","Z".

For example, take a file survey-locations.csv with the following survey points:

"SP1","1","12","0.5"

"SP2","10","12","0.5"
"SP3","15","12","0.5"
"SP4M,"21","11","0.5"

Running the tool in import mode sets the specified positions.

C:\>ubisense 1ls survey admin import < C:\Ubisense\survey-locations.csv
creating SP1 at [1,12,0.5]

creating SP2 at [10,12,0.5]

creating SP3 at [15,12,0.5]

creating SP4 at [21,11,0.5]

set 4 survey point positions

You can see the positioned survey points by opening the Add background objects tab in LSC:
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Add background objects
Drag representation models onto the
map to create a 3D environment
Place devices
Configure timi

& " REFERENCE OBJECTS

GPS reference point
Ident point

Sensor network configuration

Solve sensor parameters STEyEEd

BACKGROUND OBJECT ,gﬁ! _ gﬁg‘ L * J
Set up tag filters & = Sl
s \ v éﬁ‘}
|

P2
sp3
P4

Configure 2.4GHz receivers

View sensor status

If you want to replace all current survey points with new ones, run the tool with the replace-all option:

ubisense 1ls survey admin import < new-locations.csv —--replace-all

You can also collect the positions of survey points currently in DIMENSION4 by running the tool in
export mode.

4.6 Deleting an Object

To delete an object, and its representation:

1. Click the Add background objects tab. The BACKGROUND OBJECT section lists all the
representations that you have added and placed.

2. Select the object that you want to delete, press the Delete key, and click Delete to confirm the
deletion.

You can also double-click the object on the map and, in the editor, select Remove object and
click Save.

The object is removed. However, the representation is still retained in the D4 RTLS.
3. To delete the representation:
a. On the Import representations tab, locate and select the image that you want to delete.
b. Press the Delete key and click Delete to confirm.

The representation is removed from your D4 RTLS.
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You can add DIMENSION4 sensors, Timing Distribution Units (TDUs) and the discontinued 2.4GHz
Receivers to your D4 RTLS.

Adding and placing devices involves:
» Adding each device by specifying its MAC address.

e Creating one or more sensor groups to group the devices logically, and adding each device to the
appropriate group.
Device Details

Sensors Create the required groups, and enter the location of each sensor. You do not need to enter
the orientation of the sensors—the Solver will calculate this for you.

TDU Automatically added to its own group. Enter the location.
2.4GHz Automatically added to its own group. Enter the location.
Receiver

» Adding sensors to the appropriate groups.

¢ Positioning sensors.

5.1 Adding and Deleting Devices

You can add a sensor or TDU to the D4 RTLS by either:
e Typing its MAC address.
¢ Scanning its MAC address from the barcode label.
The D4 RTLS supports TDUs that have a MAC address starting with 00:11:CE:E4.

You can also add a discontinued 2.4GHz Receiver by typing in its MAC address. The D4 RTLS supports
2.4GHz Receivers that have a MAC address starting with 00:11:CE:D5.

o The D4 RTLS supports:
e TDUs that have a MAC address starting with 00:11:CE:E4.
¢ 2.4GHz Receivers that have a MAC address starting with 00:11:CE:D5.
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5.1.1 Adding a Device Using its MAC Address

To add a device by using its MAC address:

1. On the Place devices tab, add the required device. To add multiple devices, type the
MAC address of each device on a separate line.

LSC automatically detects the type of device and places it in the correct group.
2. Save the MAC addresses that you have typed.
The device(s) appear on the following lists:
» Ungrouped: The sensors currently do not belong to any group.

* Unpositioned: The devices, whether sensors, TDUs or 2.4GHz Receivers do not have a
location.

5.1.2 Adding a Device by Scanning its Barcode Label

To add a device by scanning its MAC address from the barcode label on its back panel, you require a 1D
Barcode Scanner.

To add a device by scanning its barcode label:

1. Connect the Barcode Scanner to your computer.
2. On the Place devices tab, double-click <Add new device>.

Make sure that the cursor is displayed in the box.
3. Using the Barcode Scanner, scan the MAC address barcode label of the device.
4. The MAC address appears on the list of devices to be added.
5. Save the address that you have scanned.

The device(s) appear on the following lists:

* Ungrouped: The sensors currently do not belong to any group.

e Unpositioned: The devices, whether sensors, TDUs or 2.4GHz Receivers do not have a
location.

5.1.3 Naming Devices

The devices listed on the Place devices tab are listed by name if the name is configured, otherwise they
are listed by MAC address.

To enter the name of each device, double-click the MAC address to display the editor.
o A meaningful name can help you to identify the sensor more easily, particularly in large-scale
installations.
We recommend that you add the last two HEX pairs from the MAC address to the sensor
name. For example, PAINTSHOP_S1_01:54, which represents the first sensor that belongs to
the PAINTSHOP area and has a MAC address 00:11:CE:D4:01:54.
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5.1.4 Deleting a Device
You can only delete a device that is ungrouped.
To delete a device:

1. On the Place devices tab, select the device that you want to delete from the Ungrouped list, and
then press the Delete key. The LSC tool prompts you to confirm that you want to delete the
sensor.

2. Click Delete.

The device is deleted. It no longer generates location data or distributes timing.

I In production systems earlier than version 3.6, it is recommended that you do not delete
devices. Always swap them, using the Replace infrastructure tab, as described in Replacing
and Removing a Device on page 73.

5.2 Working with Sensor Groups

In a D4 RTLS, the entire location tracking area is covered by one or more Sensor Groups. Sensors that
belong to the same group can exchange data to locate a tag. Sensors from different groups cannot
exchange data.

The size and number of groups that you must create depends on the requirements defined in your
sensor installation plan.

Typically, groups are created depending on:

» The size of the location tracking area. A small area might require one group with a small number of
sensors, whereas a larger area might require multiple groups and more sensors.

» The way in which you want to track your objects. For example, if objects are moving along a line,
you can create overlapping groups, so that the sensors can track objects as they move from one
area to another.
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5.2.1 About Sensor Groups

A Sensor Group can cover multiple rooms. Sensors can belong to one or more groups.

An example Location Cell with three sensor groups, is shown in the following figure.

Location Cell

Sensor Group A

Sensor Group C

Sensor Group B
& &

I 1
AB1
AB2

Figure 5-1: Sensor Groups

In the example:

» Group A and Group B are adjacent to each other (and overlap). Sensors AB1 and AB2 belong to
both Group A and Group B. Therefore, these two sensors can exchange data with the other sensors
from both Group A and Group B.

» Sensors A1, A2, B1, and B2 are not shared. Therefore, they cannot exchange any data between
Groups A and B.

e Group Cis completely independent and does not share any sensors or exchange data with Group
A and Group B.

A sensor group can overlap location cells. In cases where the sensors in a group are in more than one
location cell, it is easy to determine which location cell to use when examining event logging data,
because if an event has a valid location and that location is contained in some location cell then the
corresponding location event will go straight to the cell server for that location cell, and the logging
event will go to the logging server for that location cell. (Prior to D4 version 3.6, sensors sent data to the
location cell they were in and the choice of sensor for a tag did not depend on the location of the tag.) If
an event has no valid location, then its logging event is sent to the logging server that was used for the
last event that did have a valid location (and its location event is not sent).
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You can define a clipping region for a Sensor Group if you are only interested in the location events that
are generated when tags are inside the area covered by the clipping region.

If required, you can also define a zone around the clipping region, called the snap distance. If a tag is
detected inside the snap distance, it is considered to be inside a Sensor Group. Therefore, if a tag enters
this zone, sensors can locate the tag even if it is not fully within the group.

As a sensor group represents a 3-dimensional space, you can configure both horizontal snap distance
and vertical snap distance for your sensor group. The following figure shows an example for horizontal
snap distance.

Sensor Group

Clipping Region

-dJ—Tag

Horizontal
Snap Distance

Figure 5-2: Horizontal Snap Distance

5.2.2 Creating Sensor Groups
To create a sensor group:
1. Click the Place devices tab.

2. Create a new sensor group. To create multiple sensor groups at the same time, type the name of
each sensor group, one on each line of the box.

3. Click Save.

The new groups appear in the list of existing groups.
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5.2.2.1 Defining a Clipping Region
You can optionally define a 2.5D clipping region for each group.
1. Double-click the group.
2. Following the onscreen instructions, add points to define the 2D extent of the clipping region.

When you click and drag to add a point, the coordinates of the point are displayed. Use this
information to place the clipping region within the Location Cell, allowing also for the snap
distance that is in addition to the extent.

Notes:
* The clipping region can be any shape.

« If you want to share a sensor between groups that have a clipping region, then the clipping
regions should overlap.

 If you have set up a background representation, you can use this as a guide when defining
the 2D extent of the clipping regions.

» To view coordinates and additional features such as background representations, click
Show view options.

3. Specify the height (top and bottom) of the clipping region in meters—this must be contained
within the height of the Location Cell.

The floor of the clipping region must match the actual height of the floor in your physical
environment. This floor height is used as a reference to specify the height range for tag filters, as
described in Configuring Height and Speed on page 53.

4. Optionally, specify the horizontal and vertical snap distances.

5.2.3 Adding a Sensor to a Group

Each sensor must belong to at least one group. You can also add a sensor to multiple groups if you
need to track the movement of a tag from an area covered by one Sensor Group into an area covered
by another group.

To add a sensor to a group:
1. Click the Place devices tab.
2. Do one of the following:

« If the sensor does not belong to any group, it appears on the list of Ungrouped sensors.
Select the sensor and then drag it into the required group.

* If the sensor already belongs to a group and you want to share it with another group, press
the Shift key, and drag and drop the sensor from one group to another group. The sensor is
listed in both groups.
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5.2.4 Positioning Sensors
Positioning a sensor in a group involves:
1. Specifying the precise X, Y, and Z coordinates of the sensor.
2. Specifying the approximate pitch and yaw angles of the sensor.

This information is used to calculate tag positions.

5.2.4.1 Estimating the Pitch and Yaw

When placing a sensor, you should specify the approximate pitch and yaw of the sensor. These values
are then accurately measured and overridden when you run the Solver, as described in Solving Sensor
Parameters on page 44.

Pitch

Pitch is the vertical angle of the sensor. Examples of a sensor positioned at a pitch of -41 degrees and
-55 degrees, are shown in the following figure.
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Figure 5-3: Sensor Positioned at Different Pitch Angles
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Yaw

Yaw is the horizontal angle of the sensor, shown in the following figure.

d L

Figure 5-4: Yaw, Pitch, and Roll of a Sensor

5.2.4.2 Obtaining Sensor Positions

To calculate the position of a tag, you require the precise X, Y, Z coordinates of each sensor that
belongs to the group.

These coordinates are measured with a Total Station and recorded after the sensors are installed.
To calculate the X, Y, Z coordinates of a sensor:
1. Define a coordinate system.

a. Inyour location tracking site, pick a point on the floor (origin) from which you can
measure the coordinates.

b. Decide which horizontal direction you want to use as the positive X-axis. Facing in this
direction, the positive Y-axis is to your left, and the positive Z-axis is upwards.

2. Following the instructions supplied with your Total Station, measure the position of the fiducial
mark on the front panel of the sensor.

Ensure that you:
* Measure both horizontal and vertical offsets to the sensor.

* Survey the positions of the sensor to an accuracy of better than 5 cms. If the surveyed
positions are accurate, the Solver (part of Location System Config) returns more reliable
sensor positions.

3. Note down the coordinates for the X, Y, and Z axes, for example, add them to the Sensor
Installation Plan.
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5.2.4.3 Positioning the Sensor

o Unpositioned sensors cannot generate location data. To generate location data:
* The coordinates of the sensor must be inside a Location Cell.

¢ The sensor must belong to a Sensor Group.

Sensors that do not have a location appear on the list of Unpositioned sensors (even if they already
belong to one or more groups).

To position a sensor:
1. On the Place devices tab, double-click the MAC address or name of the sensor.

2. Define its position by specifying the location, yaw, and pitch.

Field Value

Location Type the X, Y, and Z coordinates with the values that have been calculated with a Total
Station. Note that:

¢ The coordinates must be inside a Location Cell.

¢ You can drag the sensor from the Unpositioned list onto the map.

Yaw and Type the estimated horizontal and vertical angles at which the sensor has been mounted or
Pitch enter 0. For more information, see Estimating the Pitch and Yaw on page 28.

5.2.5 Removing a Sensor from a Group

To remove a sensor from a group:
1. Expand the group from which you want to remove the sensor.
2. Select the sensor, and then press the Delete key.
3. The sensor is removed from the group.

Note that the sensor appears on the list of Ungrouped sensors only if it does not belong to any
other group.

5.2.6 Unpositioning Sensors
I If you have already run the Solver then you must use the Replace infrastructure tab to

invalidate the orientation results of any sensors that you unposition. You must do this
before rerunning the Solver. See Replacing the Infrastructure on page 73.

To unposition a sensor:
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4.

. On the Place devices tab, double-click the MAC address or name of the sensor that you want to

unposition.
Select the Unset sensor position checkbox.
Save the settings.

The sensor still belongs to the group but it no longer has any coordinates, and therefore appears
on the list of Unpositioned sensors.

You can now reposition the sensor as required.

5.2.7 Reusing Sensors

The following steps take you through how to reuse previously-used sensors in your D4 system. There
are two parts to the process:

* Archiving the sensor to remove it from its current group and take it out of use

» Adding the sensor to its new group and reconfiguring it

5.2.7.1 Archiving a sensor

1.

2.

3.

4.

Create a sensor group for archived sensors.

In the Place devices tab, create a sensor group for all physically removed sensors, for example
called "Storage”.

See Adding and Placing Devices on page 22 for additional information on working with sensors
and groups.

Move the sensor to the archived sensors group.

In the Place devices tab, locate the sensor to be archived, select it and drag it from its current
group to the archived group.

You can add a comment to the sensor if required in the View sensor status tab.
Unset the position of the sensor so it is no longer visible.

In the Place devices tab, double-click the MAC address or name of the sensor, select the Unset
sensor position checkbox, and click Save.

The sensor is now listed in the archive group and as Unpositioned.
Assert that the sensor has moved.

In the Replace infrastructure tab, double-click <Assert that a sensor has moved>, type the
MAC address of the sensor and click Save.

5.2.7.2 Reusing a sensor

1.

If you added a comment to the archived sensor, clear the comment.

in the View sensor status tab, double-click the sensor, delete the text, and click Save.
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2. Rename the sensor, if required.

In the Place devices tab, double-click the MAC address or name of the sensor, type the new
name and click Save.

3. Move the sensor to a new group and set the new position.

In the Place devices tab, locate the sensor in the archived group, select it and drag it to its new
group. Then double-click the MAC address or name of the sensor to open the editor where you
can enter its location.

4. Configure a custom network configuration for the sensor, if required.

At this point, the sensor should be working with DHCP, but you can assign custom settings if
necessary. To do this, in the Sensor network configuration tab, double-click the MAC address or
name of the sensor, enter the required settings, and click Save.

See Assigning Network Settings to Devices on page 41 for information on valid combinations of
settings.

5. Reboot the sensor and confirm it is running.

On the View sensor status tab, select the sensor and click Reboot. If the device's status is
Running, it has booted successfully.

6. Initiate the solving procedure for the sensor on the Solve sensor parameters tab.

See Solving Sensor Parameters on page 44 for further information.

5.2.8 Deleting a Sensor Group
To delete a Sensor Group:

1. On the Place devices tab, select the group that you want to delete, and then press the Delete
key. The LSC tool prompts you to confirm that you want to delete the group.

2. Click Delete.

The Sensor Group is deleted. If the sensors do not belong to any other group, they appear on the list of
Ungrouped sensors.

5.3 Positioning TDUs

TDUs

You must set the position of TDUs as this ensures that they are displayed in the correct location on the
background map.

A TDU does not need to be positioned in the same Location Cell as its sensors. You do not have to
specify the orientation of a TDU as TDUs do not locate tags.

To position a TDU:
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1. On the Place devices tab, expand the TDU group.
2. Do one of the following:
° Double-click the TDU that you want to position, and then type its X, Y, Z co-ordinates.
° Drag the TDU to the map.
Ensure that you position the TDU within the extent of a Location Cell.
2.4GHz Receivers

For information on positioning receivers, see Configuring 2.4GHz Receivers (discontinued) on page 56.
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Sensors use timing signals to record the precise time at which they detect a UWB pulse from a tag and
then generate TDOAs that are used for identifying the tag location.

Configuring timing involves:
1. Setting up one or more sensors as timing sources.

2. Defining how other sensors receive timing signals.

6.1 Timing Sources and Timing Trees

The timing signal is always generated by a sensor that has been designated as a timing source. The
timing source is at the root of a timing cable tree, and provides synchronization signals to all the
downstream or recipient sensors in that tree.

When two sensors are connected with a timing cable, the upstream (supplying) sensor controls the
timing signal and transmits its MAC address to the downstream (receiving) sensor. The sensors
therefore detect the topology of the timing tree automatically.

Ideally all the sensors in a Sensor Group belong to the same timing tree.

If necessary, a group can have multiple timing sources and timing trees, as shown in the following
figure.

Timing Tree 1

}—' S— |
Timing Tree 2 | | , 1 i s |
|

Figure 6-1: Multiple Timing Trees in the Same Group
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The figure shows an example sensor group that has six sensors and two separate timing trees:

» Sensors 2 and 3 receive timing signals from Timing Source 1. They are synchronized with each
other and generate TDOAs.

» Sensors 5 and 6 receive timing signals from Timing Source 2. They are synchronized with each
other and generate TDOAs.

o You do not need to synchronize sensors from different Sensor Groups.

6.2 Configuring Timing Sources

The sensor installation plan defines the timing sources and cabling for each group. Each group can have
multiple timing sources and timing trees.

To set up a sensor as a timing source:
1. On the Configure timing tab, identify the sensor that must be configured as the timing source.
By default, all sensors are configured to receive timing signals through a cable.

2. Select the sensor that must be configured as a timing source. From the Timing drop-down
menu, select Timing source.

3. Reboot the sensor, as described in Rebooting Devices on page 63.

I You must reboot the sensor whenever you change the timing source.

The timing status of the sensor is updated. The sensor now only generates timing signals, which can be
used by other sensors.

6.3 Configuring Timing Options for Sensors

Sensors can receive timing either through an Ethernet cable or a timing cable.

6.3.1 Receiving Timing through a Timing Cable
By default, a sensor is configured to receive timing through a timing cable.
On the Configure timing tab, choose the Receive from cable option from the drop-down list if either:

» The sensor has been daisy-chained, where it receives timing signals from another sensor that is
connected to the timing source.

* The sensor receives timing signals directly from the timing source.
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6.3.2 Receiving Timing from a TDU

If you are using a TDU to distribute combined network and timing signals, you must change the timing
configuration for the sensors.

To do this, on the Configure timing tab, change the timing status to Receive from ethernet.

6.3.3 Configuring Timing Sources for Use with TDUs

You can use a sensor to distribute combined network and timing signals through the Ethernet cable
(connected to the Ethernet (PoE) port on the sensor) as shown in the following figure.

Timing Source
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Figure 6-2: Hardware Configuration for Distributing Timing on the Ethernet Port
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For this setup, change the timing configuration as follows:
1. On the Change sensor parameters tab, select the sensor to use as the timing source.
2. Navigate to the Sensor > Physical > Timing > Allow Ethernet Output parameter.
The parameter has the following values:
* False: the sensor is configured for timing input only on the Ethernet port.

 True: the sensor is configured to send timing output on the Ethernet port, if it does not
receive timing from this port.

3. Double-click Allow Ethernet Output and set the parameter as required:
» To configure the sensor for both timing input and output, select the checkbox.
» To configure the sensor for timing input only, clear the checkbox.

4. Click Save.

6.4 Checking and Troubleshooting Timing Trees

o You can check and troubleshoot timing trees only after the sensors have booted.

After you have set up timing sources and defined timing options for the other sensors in the group,
check the timing trees to see how the timing signals are distributed.

On the Place devices tab, click Show view options, and then select Show timing tree.

Red arrows, which indicate timing signals, are shown on the sensor group:

s Mingcd

00:11:CE-05:05:70

Timing Signals

Kings2 (tifMingkource)

Kings

Figure 6-3: Sensor Group Showing the Timing Tree
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The directions of the arrows show how the timing signals are distributed. Review the timing tree
carefully to check that the timing signals are distributed, as expected.

If the arrows fail to appear or do not appear as you expected, check for any obvious issues, for example:
» Check that you have set up correct timing sources and cabling options for sensors.

e Check that the physical cables have been connected to the correct ports on the sensors, as
described in the DIMENSION4 website at https://www.ubisenseDIMENSION4.com.
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All devices in your D4 RTLS are connected by means of network cables and require a network
connection to exchange data. They must also be able to connect to a Location Platform server in order
to obtain configuration information for booting.

You can use the LSC only to configure the network connections for sensors and TDUs. For
information about changing the network settings for 2.4GHz Receivers, contact Ubisense
Support.

By default, each device receives its IP address, subnet mask, and default gateway from a DHCP server. (If
you do not have a DHCP server, see Setting Up DHCP Servers on the Ubisense Documentation Portal for
further information and an example configuration.)

Alternatively, you can configure a device to connect to the Location Platform server by assigning:
e Astatic IP address, subnet mask, and default gateway.

» A DNS configuration, which can contain up to four DNS server IP addresses and up to four suffixes
to use.

» A particular search order, which contains a sequence of different methods, such as a simple
domain name, fully qualified domain name, IP address, or broadcast, which the device can use to
contact the Location Platform server.

From DIMENSION4 3.7 SP1 onwards, sensors will boot reliably on networks where the Ethernet switches
are configured with Spanning Tree Protocol (STP) and 802.1x / MAB. For information on how the sensor
boot process relates to 802.1x / MAB and STP and how to configure recommended timeouts to support
sensors using DHCP on a typical switch see Booting DIMENSION4 under STP and 802.1x on the
Ubisense Documentation Portal.

7.1 Creating a Search Order

The search methods that you can use are listed in the following table.

Search Method Device connects to the network by...

Simple domain name | Using a domain name that resolves to an IP address known to the DNS server.

Fully-qualified domain | Using a domain name that specifies its exact location in the tree hierarchy of the

name Domain Name System (DNS).
IP Address Using the IP address of the Location Platform server.
Broadcast Searching for any available Location Platform server on the same sub network.
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To set up a search order:

1.

On the Sensor network configuration tab, add a new search order, ensuring that you provide a
unique name for the search order.

Add the required search methods in the order that they should be used.
Review the details that you have typed.

It is not possible to modify a search order after you save it. To modify an existing
search order, you must delete it and then create a new search order with the required
settings.

Save the search order. The new search order appears on the list of Search Orders. You can add
the search order to the required devices.

7.2 Creating a DNS Configuration

To create a new DNS configuration:

1.

On the Sensor network configuration tab, create a new DNS configuration.
For example, name it ubisenseconfig.

Add up to four DNS IP addresses or DNS Suffixes or both, as required.
Review the details you have typed.

It is not possible to modify a DNS configuration after you save it. To modify an existing DNS
configuration, delete it and then create a new configuration.

Save the DNS configuration.

Assign the DNS configuration to the required devices. See Assigning Network Settings to Devices
on page 41.

o Each device will accept the DNS configuration only if it can validate the configuration by

contacting a Location Platform server. If, after approximately ten minutes, it cannot validate
the configuration, the device will revert back to the default network configuration. See
Network Statuses on page 42.
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7.3 Assigning Network Settings to Devices

All devices that currently do not have any custom network configuration are listed in the Default group.
These devices use DHCP settings by default.

To assign custom network settings to a sensor or TDU:
1. On the Sensor network configuration tab, select the required device.

2. The device can support a valid combination of settings, as listed in the following table.

IP Address Subnet Mask Default Gateway DNS Config Search Order

: : : : v
v v . : .
v v : : v
v v : v :
v v : v v
v v Vs : :
v v Vs : v
v v v v v

For additional information, see Notes on page 42.
3. Save your settings.

The device is listed under the pending validation group until the static IP settings and/or
DNS configuration are validated. If the settings are valid, the device is listed under the valid

group.
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Notes

If you left any fields blank, the device connects to the server as described in the following table.

If you did not

. Behavior
specify...
IP address and The device connects to the Location Platform server by using DHCP.
subnet mask
Default gateway ¢ If you have not specified an IP address and subnet mask, the device obtains the

gateway IP address by means of DHCP.

¢ If you have specified an IP address and subnet mask, the device will not have a
gateway IP address. The device can only contact the Location Platform server in its
subnet.

DNS configuration ¢ If you have not specified an IP address and subnet mask, the device obtains the
DNS configuration by means of DHCP.

¢ If you have specified an IP address and subnet mask, the device will not perform
any DNS queries.

Search order The device uses the default Ubisense search order.

7.4 Network Statuses

After you have assigned network settings to a sensor or TDU, it appears under one of the network
status groups that are listed in the following table.

Network Status

Group Description

Custom (valid) The device has successfully validated the network settings.

Custom (pending The network settings are awaiting validation from the device.

validation)

Custom (invalid) The device could not validate the network settings.

Default The device is using the default network configuration (DHCP). Custom network settings

have not been specified.
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7.5 Deleting DNS Configurations and Search Orders

You can only delete DNS configurations and search orders that are currently not used by any device.
To delete an existing DNS configuration or search order:

1. Identify the devices that are currently using the specific DNS configuration or search order.
Remove the DNS configuration or search order from the network settings of each device.

2. From the list of DNS Configurations, select the configuration that you want to delete, and then
press the Delete key.

The DNS configuration is removed from the list.

Part Number: D4_LSC_3.6_EN Page 43



Solving Sensor Parameters

After you have booted the sensors successfully, you can calculate the orientation and timing for the
sensors by running the Solver. During this process, the Solver calculates:

» The yaw and pitch for each sensor, to determine the correct angle at which the sensors receive
signals from a tag.

» The cable delay or the time required for the timing signal to reach each sensor. This delay must be
calculated to determine the TDOA.

The D4 RTLS uses these values to identify the location of tags.

» Before running the Solver, we recommend reviewing events on the Review location
events tab in order to check that events are occurring.

* You can copy a tag ID from the timeline (by selecting and pressing Ctrl+C) and paste it
into the Solve sensor parameters tab.

. J

To run the Solver:
1. Place a tag in a known position.

You can enter the tag's location into the Solver either by inputting the tag’s coordinates or by
choosing a survey point at which the tag is located.

2. Run the Solver to calculate the yaw, pitch, and cable delay values for the sensors that can see the
tag and which are in the same timing tree.

You can run the Solver multiple times for the same sensors. Each solver run captures statistics from
hundreds of readings. The D4 RTLS uses the best results based on the lowest standard deviation.

The Solver results of individual sensors affect the group summary. Therefore, you must also run the
Solver after you have:

* Physically moved a sensor and recorded the move on the Replace infrastructure tab.

* Replaced a timing cable and recorded the swap on the Replace infrastructure tab.

8.1 Running the Solver for the Correct Sensors

The Solver calculates the sensor orientation and cable delay values based on the specific position of a
reference tag.

When you run the Solver, it lists all the sensors that can detect signals from a reference tag. If one or
more sensors only have a partial line of sight to the tag (see the following example), the Solver might
return inaccurate results for those sensors. Therefore, ensure that you run the Solver only for those
sensors that can directly sight the tag.
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An example sensor group that contains sensors with different orientations, is shown below.

Figure 8-1: Choosing Sensors when Running Solver

In this example, the sensor parameters are solved with the tag at two different positions, P1 and P2. The
sensors can sight the tag as summarized in the following table.

Tag Position Direct Line of Sight Partial Line of Sight
P1 Sensor A, Sensor B, and Sensor F | Sensor C and Sensor D
P2 Sensor C, Sensor D, and Sensor E | Sensor A and Sensor F

If you solve parameters with the tag at P1, the Solver lists Sensors C and D, even though they can only
sight the tags partially. If you include these sensors in the Solver run, the orientation results for these
two sensors will be inaccurate.

To obtain accurate results for Sensors C and D:
» Exclude these sensors from the Solver run when the tag is at P1.

* Solve parameters for these sensors when the tag is at P2.

8.2 Prerequisites

Before running the Solver, ensure that you have:

» Configured logging, as described in Configuring Logging on page 4. This enables the Solver to
obtain data from sensors.
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e Added sensors to groups and positioned them, as described in Positioning Sensors on page 28.
This enables the Solver to calculate orientations and cable delays.

» Configured timing and set the appropriate sensors as timing sources, as described in Configuring
Timing Sources on page 35.

8.3 Running the Solver

You can run the Solver multiple times for the same sensors. The D4 RTLS uses the best results
based on the properties of the received signals.

Before you begin:
* Place a tag in a position at which the sensors can sight it.
» Ensure that you have the tag ID and the position of the tag in meters.

You can also indicate the tag’s position by placing it a survey point. See ImportingSurveyPoints for
information on adding survey points to the map.

To calculate accurate orientation and timing values for each sensor that can see the tag:
1. Run the Solver.
2. Review, accept, and save the required results.

3. Check that the tag is being accurately located, and then close the solver run.

8.3.1 Start a Solver Run

To start a Solver run:
1. On the Solve sensor parameters tab, click Solve.
Notes:

« If you have not yet run the Solver or if a sensor from a group does not have any result (for
example, it cannot detect the tag), then the group summary appears as Incomplete.

» To view the Solver status of individual sensors from the group, expand the group. Sensors
that do not have any results show:

° The estimated pitch and yaw, if you have provided these values.

° Atiming result of Not done.
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2. Either:

» Type the complete tag ID and the X, Y, Z coordinates (in meters) of the tag that you have
placed, and then click Start.

or
 Select Use survey point, choose a survey point from the dropdown, and then click Start.
The survey point's X, Y, Z coordinates are filled automatically.

Type the complete tag ID and the X, Y, Z coordinates (in meters) of the tag that you have placed,
and then click Start.

Notes:
* |t can take some time for all sensors to appear on the screen.

* Results are only displayed when you select the checkboxes for one or more of the sensors
listed in the Store results area.

» The Solver captures statistics from hundreds of readings for the selected sensors. The
values displayed on the screen are continuously updated based on new readings. The
values stabilize when the readings are consistent.

3. The next step is to review and accept the results.

8.3.2 Review and Accept Results

After running the Solver, the Solve sensor parameters tab shows results for the selected sensors, in a
three-column layout, as shown in the following example:

-
'/_, Show vew sptiens 203D Tag
b ‘ ! Location
4
Map Centers
on the
Entered Tag
Location Ao
L
) rmm——
: e - : _ TDOAs
Results e ne : - : :
g T |

Sensors Receiving Orientation Cable Delay
UWB Signals Results Values
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Figure 8-2: Solver Window

To review and accept results:

1. In the first column, the Solver lists all the sensors that can detect UWB signals from the tag.
Select only those sensors that have a direct line of sight to the tag (see Running the Solver for the
Correct Sensors on page 44).

2. In the second column, the Solver lists the calculated pitch and yaw for each sensor. Select the
results that you want to use.

Notes:

» Even if the standard deviation is low, accept the results only if they correspond to the
physical orientation of the sensors.

« If the results of a sensor are consistently poor:
° Solve parameters for the sensor by placing a tag in a different measured position.
° Check and adjust the physical orientation of the sensor, if necessary.

° Check if there are any obstructions that might affect the ability of the sensor to sight
the tag.

3. Inthe third column, the Solver lists the cable delay between sensor pairs—by default all
checkboxes in this column are selected for youselect all the checkboxes in this column.

Notes:

e The results for a sensor pair do not appear if a timing signal path from the sensors to the
timing source does not exist.

* If the results are not generated or are consistently poor:
» Check that you have set up correct timing sources and cabling options for sensors.

» Check that the physical cables have been connected to the correct ports on the
sensors, as described in the DIMENSION4 website at
https://www.ubisenseDIMENSION4.com.

4. When the readings are stable, save the results.

The results displayed on the screen are updated even after you save your solver run. If
you click Save again, the new results replace the existing values in your solver run.

5. The next step is to check the results of the operation.

8.3.3 Check the Operation

After saving the solver run, check its outcome.

The following screenshot shows an example of sensors with OK results.
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TDOAs

AOAs

Klnqlsz (‘murce}

Tag Location

Figure 8-3: Sensors with OK Orientation Results

Orientation Results
The color of the sensor shows the orientation results for that sensor:
» Green: the orientation results are acceptable (OK).
* Yellow: the orientation results are poor.
e Grey: there are no orientation results.
The TDOAs and AOAs show that the filter is using the results when:
 The color of the TDOAs changes to blue. The TDOAs also intersect at the tag location.
* The color of the AOAs is green.
For information on setting up filters, see Setting up Tag Filters on page 52.
Timing Results

To check the timing results, close the solver run, and review the information shown in the summary
table.

8.4 Reviewing Solver Status

The Solver records the sensor orientation and timing (cable delay values) for the group as a whole and
also individual sensors from the group. The result of an individual sensor affects the overall result of its
group. For example, if a sensor does not have a result, the summary of the entire group appears as
Incomplete.
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8.4.1 Sensor Results

The possible Solver results for sensors are summarized in the following table.

Sensor o
Description

Summary

OK The results are acceptable, as they have a low standard deviation.

OK (Partition N) This indicates that timing has been solved for separate sets of sensors
within a group (i.e. the partitions) but that there is not enough
information to calculate timing between these sets. This will lead to
inability to compute TDOA for sightings involving sensors from the
different sets. Resolving this requires running the solver for a tag
located in sight of some sensors from both sets.

Not done The sensor does not have any Solver results yet.

Poor The results have a high standard deviation and therefore may or may

not acceptable.

For information on resolving poor results, see Review and
Accept Results on page 47.

8.4.2 Sensor Group Summary

The possible statuses for sensor groups are summarized in the following table.

Group summary Description
oK All sensors from the group have acceptable results.
Incomplete A sensor group has this status when:

¢ One or more sensors from the group do not have a result.

¢ Timing has been solved for separate sets of sensors within a group, but with
insufficient information to calculate timing between these sets.

e All the results have been rejected.

Poor The results for one or more sensors from the group are poor.

o For information on resolving poor results, see Review and Accept
Results on page 47.
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8.5 Viewing and Modifying Solver Runs

You can modify existing Solver runs to accept or reject individual values that were calculated for a
particular sensor.

To view and modify a solver run:

1. On the Solve sensor parameters tab, select the required sensor group or sensor. All solver runs
that apply to the selected sensor group or sensor are listed.

2. To view or modify a solver run, double-click the required solver run.

The solver run lists the yaw, pitch, and cable delay values for all sensors that were included in that
run.

3. Accept or reject the values as required.

Wy To reject a result, clear the Accept? checkbox.
-

4. Close the solver run.
The status of the sensor and its group are updated.
Notes

» The overall pitch, yaw, and cable delay values of a sensor are calculated from multiple solver runs.
When you modify a solver run, the overall values are recalculated.

« If sufficient readings or solver runs are not available for determining the pitch, yaw, and cable
delay values of a sensor:

° The sensor shows the estimated yaw and pitch and/or a timing result of Not done.

° The orientation and/or timing status of the sensor group changes to Incomplete.
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A tag filter is a set of rules and conditions that you can configure to define, for example, the height at
which the tag is likely to be found, and the speed at which the tag is likely to move. These filters are
used by sensors to sight and track tags.

To configure and apply a tag filter:

1.
2.
3.

4.

Create a filter.
Configure the required parameters, including the height, speed, and model type for the filter.

Optionally, experiment with different values to obtain better locations, by using command-line
tools—see the advanced documentation described below.

Apply the filter to either a tag, a tag type, or a range of tags.

-

o This section explains how to define basic filter parameters that you can use with, for example,

N

car tags and tool tags.

Additional information about configuring tag filters, including Flags and Limits, is given in
Setting up Tag Filters in the DIMENSION4 website at
https://www.ubisenseDIMENSION4.com.

9.1 Creating a Filter

You can set up a filter for either a particular tag, a tag type, or a range of tags. To configure different
filter settings for different sets of tags, ensure that you create a separate filter for each set of tags.

To create a filter, on the Set up tag filters tab, add a new filter and then configure filter parameters to
define how the tags must be tracked.
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9.2 Configuring Height and Speed

For each filter that you create, configure the height and speed parameters that are listed in the
following table.

Parameter Description

Default Height | This height is used during initialization, if the true height of the tag cannot be determined.

If you are not sure which value to use, specify a value that lies half way between the

maximum height and minimum height.
Horizontal The maximum speed at which the tag can move, before the calculated position starts to lag. We
Speed recommend that you set this value to slightly higher than the fastest speed at which the tag is
likely to move.

o If you set this to a very high value, the reported location jumps too quickly in
response to new measurements.

Maximum The maximum height that the tag is likely to reach. Any sightings of a tag that are above this
Height value will be rejected.
Minimum The minimum height that the tag is likely to reach. Any sightings of a tag that are below this
Height value will be rejected.

Height

 Although the maximum and minimum heights do not have to be very accurate, ensure that they
are approximately the same as the actual heights at which the tags are used. For example, for tool
tags that are carried by people:

° 0.5 m (knee height).
° 1.0 m (waist height).
° 1.5 m (shoulder height).

* If the sensor groups have a clipping region, ensure that the height that you specify is in relation to
the floor of the clipping region of the sensor group that detects the tag. If you have set the height
of sensors and the clipping regions to the correct absolute heights, the same filter parameters will
work, for example, if the tag is used on two different floors of the same building.

Speed

Use an estimated value for the speed at which the tag is likely to move. A common value that you can
use for speed is 2.5 m/s (5.5 mph or 9 kph), which is slow jogging speed.

o If your site requires precise locations, you can experiment by using various values to identify
the values that provide the most reliable results.
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9.3 Setting the Motion Model

The Model Type parameter specifies the motion model, which is used for extrapolating the movement
of the tag.

o In most situations, you can set this parameter to 2 (Stationary).

Option Description

1 (Planar) The tag position moves in a fixed-height horizontal plane.

2 (Stationary) | The tag can move horizontally and vertically, with a minimum and maximum height limitation.

Always select this option for all regular location tracking scenarios.

9.4 Applying a Filter
You can apply a filter to either:
» Atag range, by specifying the filter to be assigned to a range of tag IDs.

» Atag type, by specifying the filter to be assigned to a tag type (this takes precedence over a tag
range).

* A particular tag, by specifying the filter to be assigned to a specific tag ID (this takes precedence
over a tag type).

Tag ranges must not overlap. However a tag range that is a subset of another tag range is supported, as
shown in the following example.

Filter Range Supported (Yes/ No)

Filter 1 range: No. The tag ranges overlap from 01:CO to 01:FF.
00:11:CE:00:00:00:01:00 to 00:11:CE:00:00:00:01:FF
Filter 2 range:

00:11:CE:00:00:00:01:C0 to 00:11:CE:00:00:00:02:40

Filter 1 range: Yes. Tags in the smaller range use Filter 2, Tags in the

00:11:CE:00:00:00:01:00 to 00:11:CE:00:00:00:01:FF fggi[&g??e (excluding tags in the smaller range)

Filter 2 range:

00:11:CE:00:00:00:01:CO0 to 00:11:CE:00:00:00:01:DD
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To apply a filter to a tag, tag type or tag range:
1. On the Set up tag filters tab, do one of the following:

» To apply a filter to a set of tags, double-click <Add new tag range>. Specify the range of
tag IDs, in hexadecimal format.

« To apply afilter to, double-click <Add new tag type>. Specify the name of the tag type,
and (optionally) the name of a different tag type to use as a template for this new tag type.

» To apply a filter to a particular tag, double-click <Add new tag>. Specify the tag ID, in
hexadecimal format.

You can find the tag ID on its case.
=

2. Apply the required filter.
3. Save your changes.

The sensors start tracking the tag, the set of tags, or tag types according to the filter settings.

You can change the filter assigned to a tag, tag type or tag range by slowly double-clicking
on a current filter to display a menu of available filters to choose from.

Checking Filters
To check that the filters are working as expected:
1. Review events, as described in Reviewing Location Events on page 67.
2. Check the performance of filters by comparing new events with previous events.

You can also use command-line tools for this.
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This section explains how to configure 2.4GHz Receivers.

2.4GHz Receivers are no longer supplied by Ubisense.

From DIMENSION4 version 3.5 onwards, certain DIMENSION4 sensors can receive GPS
signals from tags, and associated DIMENSION4 support services can be configured to handle
these signals. Hence dedicated 2.4GHz Receivers have been discontinued. See DIMENSION4
support for GPS on page 92 for information on current provision for tags with 2.4 GHz radio.
You can access details on configuring the discontinued 2.4GHz Receivers at Ubisense 2.4GHz
Receivers on the Ubisense Documentation Portal.

A J

Topics in this section include:

10.1 Prerequisites

You must install the following:
e GPS Support services
» GPS Configuration tool
 Location System Config (to define Location Cells)

 Location Engine Compatibility

I The GPS Configuration tool will start only if there is an existing Location Cell.

10.2 Adding 2.4GHz Receivers

Using LSC, add each receiver to the D4 RTLS.
On the Place devices tab:
1. Add the receiver to the D4 RTLS by typing in its MAC address.
The 2.4GHz Receiver is automatically added to the group called 2.4GHz Receivers.

2. Position the receiver inside the appropriate Location Cell. The position of the receiver should be
the position of the body of the receiver rather than the antenna(s).

The position should be reasonably accurate because the configurable Detector radius is derived
from this position.

You do not need to set the yaw and pitch.
On the Configure 2.4GHz receivers tab:

1. Forthe antenna in use on the receiver, select the Enable Radio checkbox.
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Configuring 2.4GHz Receivers (discontinued)

10.3 Testing 2.4GHz Receivers

Test that the 2.4GHz Receiver works:

1. In LSC, on the Configure 2.4GHz receivers tab, select the Sighting Trace checkbox for the
antenna in use.

2. Check the log for sighting messages.

Any tags transmitting their GPS location should be seen (provided that Multi-mode Tags are in
range and there is an antenna on the input port of the receiver).

3. When you are satisfied that the receiver is working, clear the Sighting Trace checkbox to avoid
excessive logging.

10.4 Configuring GPS Settings

You need to configure the GPS settings using the GPS Configuration tool. Before you can do this, you
need to:

» Choose two outdoor reference points. These should be as far apart as possible as this improves
the accuracy of the GPS results.

* Obtain the latitude and longitude of the outdoor reference points.

* Obtain the corresponding XY coordinates of the outdoor reference points relative to the origin of
your D4 RTLS coordinate system.
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To configure the GPS settings:
1. Start the GPS Configuration tool from the Windows Start menu.

2. On the General tab, enter the following information for the two outdoor reference points (Point
1 and Point 2):

Setting Value
Latitude, Longitude | Enter the latitude and longitude in decimal degrees, where North is a positive
value and South is a negative value.

You can obtain this from a map or hand-held GPS system.

X Coordinate, Enter the X and Y coordinates, in meters from the origin of your D4 RTLS
Y Coordinate coordinate system.

You can obtain these using any of the following methods:
¢ Linear measurements using a Total Station or tape measure

e GPS receiver readings

Data derived from hand-held GPS Navigation systems may be
inaccurate as these devices are designed to locate the position
of a moving vehicle rather than a fixed, stationary point.

¢ Google Earth data

o Data derived from Google Earth may be inaccurate. Aerial
photographs are not always taken from directly overhead so it
can be difficult to accurately establish the location of a vertical
wall of a building. The images may also be distorted.
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3. Enter the following configurable settings:

Setting

Height

Earth Radius

Detector Radius

Location Cell

Value

1

This is the default height (in meters) for the injected locations.

6371000

This is an average radius (in meters) that you do not need to change.

Locations are calculated for Multi-mode Tags detected within this distance (in
meters) from the 2.4GHz Receiver. Tags at a greater distance will be ignored and
their GPS location data discarded.

o Since the position of the 2.4GHz Receiver recorded in LSC is the body
of the receiver rather than the position of the antenna, the detector
radius must be large enough to fully contain the area covered by the
antenna (or both antennas if two antennas are connected to the
receiver).

The Location Cell in which the 2.4GHz Receiver is located.

4. Enter the remainder of the settings exactly as given below.

Setting
Position filter
Inject Position

Tag decides jitter

Mandatory Value
MedianCluster
Select the Inject Position checkbox—a check mark should be displayed.

Select the Tag decides jitter checkbox—a check mark should be displayed.

o We recommend that you do not change these values.
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5. On the Filter Properties tab, enter the values for the MedianClusterFilter exactly as given below.

MedianClusterFilter

Settings Mandatory Value
Median Filter length 11
Mean Filter Length 1
Reset Median Filter Length 3
Reserved for future use 0
o Enter 0 even though this setting is not used. ]
o We recommend that you do not change these values.. ]

10.4.1 Example

The recommended values for configuring a 2.4GHz Receiver are shown below:

Height(m) 1 MedianClusterFilter Setings
Earth Radius (m) 6371000
Median Filter Length n
Detector radius (m) 50
Mean Filter Length 1
Location Cell  Location Cell 00001
Reset Median Filter Length 3
Position filter  MedianCluster
Reserved for fulure use 0

Inject Position [/

Tag decides jitter ||

Figure 10-1: Recommended Settings in the GPS Configuration Tool
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10.5 Testing GPS Location Tracking

To test the GPS functionality of the D4 RTLS you will need:
* a Multi-mode Tag with a clear view of the sky, within range of the receiver.
* a 2.4GHz Receiver with a clear view of the Multi-mode Tag.
To set up the test:
1. Using the ubisense_configuration_client command-line tool, set the following parameter:
ubisense configuration client set enable gps 1
2. Make a note of the current setting of the platform_monitor parameter—you will need to restore
this setting later. Then add the following values to the current setting:

ubisense configuration client set platform monitor <current
settings>:GpsPos:GpsDebug:GpsFilt:GpsTag -

3. Restart all services.
4. In LSC, on the View trace messages tab, you should see messages with the prefixes:
¢ GpsTag
e GpsDebug
e GpsFilt
¢ GpsPos

It may take some time before the messages appear depending on the GPS measurement interval
of the Multi-mode Tag.

5. After testing, set the platform_monitor parameter back to its original value.

6. Restart all services.

10.5.1 Troubleshooting

If GPS messages are received but you see locations being rejected:

» Check whether the location is incorrectly discarded because of the setting of the Detector radius
parameter. The Trace log will tell you if this is happening.

» Check that the conversion from Latitude/Longitude values to XY values is as expected.
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Sensors and TDUs that are connected to the network, and receiving power through Power-over-
Ethernet (PoE), will have Running status if you have:

e Created the required Geometry Cells and Location Cells.
 Positioned the devices within Location Cells.
e Configured network and timing for the devices.

The actual status of the sensors in the different Location Cells will differ depending on the completeness
of the configuration.

To view the status of a sensor or TDU, click the View sensor status tab.

11.1 Device Statuses

A device that has Running status has booted successfully.

The following statuses indicate that you have configured the device but there is a specific problem that
you need to resolve:

Status Description
Last seen booting The device was rebooted at the specified date and time. This means one of the
following:

¢ The device is either in the process of booting.

¢ The device has failed to boot successfully. See Troubleshooting Booting Errors on
page 63.

No timing signal The device has booted successfully, but is not receiving a timing signal.
These statuses indicate a more fundamental problem:

Status Description

Last seen... With the exception of Last seen booting, there is problem preventing the system from
reporting the current status. For example, there may be no network connection.

No geometry cell The device is not located in a geometry cell or location cell so it cannot obtain its
configuration settings from the server. It will continue to reboot until it has obtained

No location cell ) . .
its configuration.

Unknown The device may not be connected to the network.
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Notes on the View sensor status tab:
» The Status Age indicates the duration for which the device has been in its current status.
* You can sort sensors by clicking the column headings.
* You can group sensors by using the Group by option.
* You can optionally add comments to individual devices or sets of devices.

e A command-line tool ubisense_ls_sensor_status can be used to print a similar table of sensor
statuses, optionally filtered by the sensors' last reboot times. This can be downloaded from the
Ubisense Application Manager in Ubisense > Location system > Administration tools.

11.2 Adding Comments to Devices

You can add a comment to one or more devices listed on the View sensor status tab.
To add a comment to a single device—double-click the device to open the editor.
To add a comment to several devices:

1. Press the Shift or Ctrl keys and then click the required devices.

2. Click Edit comment.

11.3 Troubleshooting Booting Errors

For information about error codes, see the Boot Process documentation supplied with the DIMENSION4
website at https://www.ubisenseDIMENSION4.com—sensors and TDUs have the same operating
statuses and error codes.

LED Error Codes and Timing Trees

In a timing tree, the upstream sensor distributes timing to the downstream sensors. If the upstream
sensor is not working, the downstream sensors do not receive timing and the LEDs will flash
green/orange (notice that this is not an LED error code). Therefore, when troubleshooting any booting
errors, first examine the timing tree for any potential problems.

11.4 Rebooting Devices

To reboot sensors and TDUs:

1. On the View sensor status tab, select the device that you want to reboot. To reboot multiple
devices: press the Shift or Ctrl keys and then click the required devices.

2. Click Reboot.

The status of the device first changes to Rebooting then, after the device is booted successfully, the
status changes to Running.
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When handling a large number of sensors, it is useful to group the sensors first. For example, to reboot
sensors in a sensor group and then observe their status:

1. Group the sensors by Group.
Select the sensors in the Group, and then click Show selected.

Click Reboot.

> oW

Group the sensors by Status, and then click Expand all. The progress summary of only those
sensors that you have rebooted is then displayed.

5. When you have finished, click Show all.
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You can check the location of tags by reviewing either:

« Historical events, which show the location history of one or more tags.

» Real-time events, which show the current location of one or more tags.

12.1 Getting Location Events

12.1.1 Listening in Real Time

When you listen in real time, you can review the events as and when they are generated by the sensors.

To view the location of tags in real time:

1.
2.

®©® N o o~ W

On the Review location events tab, clear the display if required.
Click Get events.

Notice the maximum number of real-time events to display. We recommend that you do not
normally change this.

Select the Listen in real time option.

Select the Location Cell.

Click Start listening.

Monitor events as they occur. See Reviewing Location Events on page 67.
When you have finished, click Stop listening.

You can now:

» Save the events by exporting them to an event file. See Exporting Location Events on page
71.

* Filter the events to show just a subset of the events. See Filtering Messages on page 66.

12.1.2 Retrieving Historical Location Events

To view historical location events:

1.

A SR A

On the Review location events tab, if necessary click Clear.
Click Get events.

Enter the maximum number of events to retrieve.

Select the Use last or Enter timespan options.

Select the Location Cell.
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Click Retrieve Messages.

After all the location events within the timespan are retrieved, the button changes back to Get
events.

Review the events that have been retrieved.
You can now:

 Retrieve events for other Location Cells, and LSC will merge them into the timeline, in
chronological order.

» Load events by importing them from an event file.

Filter the events to show just a subset of the events.

Export the events in the timeline.

12.1.3 Filtering Messages

To filter location events that you have retrieved whether real-time or historical:

1.
2.
3.

4.

Click Get events.
In the Times section, select Filter messages that have already been retrieved.
In the Filters section, enter a Tag ID, or multiple tag IDs each on a new line.

You can also paste in a previously-copied tag ID by clicking in the Tag id(s) input box and
pressing CTRL+V.

You can also set up advanced filter controls if necessary. To do this, click Switch to advanced
filter controls and then follow the onscreen instructions.

Click Filter Messages.

You can now review the filtered messages.

12.1.4 Troubleshooting

If no event data is displayed, check that the machine on which LSC is running is listening on the correct
port or network interface card (NIC)—the correct NIC is the one that connects via the network to the
Location Platform server. If the incorrect NIC is being used, the top line on Events page shows that the
IP address is 0.0.0.0: <port>.

To obtain the IP address of the NIC that LSC is currently using: on the Review location events tab, start
listening in real time. The IP address is shown in the top left of the tab.

If necessary, you can set the correct IP address of the NIC in the Windows registry:

1.

In the Windows Registry Editor, go to Computer > HKEY_LOCAL_MACHINE> SOFTWARE >
Wow6432Node > Ubisense 2.1 > Platform > Config.

Add a new registry entry (String Value) called platform_interface.

Set the value of the entry to the IP address (for example, 10.42.55.66) of the NIC connected to the
Location Platform server.
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4. Restart the Location Platform services.

5. Restart the LSC.

12.2 Reviewing Location Events

Events are generated by sensors if logging is enabled, the sensors are configured correctly,
and you have a placed a tag that can be seen by the sensors.

To review location events, scroll through the timeline using the horizontal scroll bar. You can also:
* Use the horizontal scroll bar.
» Press the Left or Right Arrow keys.
* Press the Page Up or Page Down keys.
* Press the Left or Right Arrow keys to move the timeline by 1
* Press PgUp or PgDn to move the timeline by 10
* Press Home to move the timeline to the start
» Press End to move the timeline to the end

» Press Up arrow or Down arrow to move the timeline to the next or previous event for the current
tag

¢ Hold Ctrl in combination with other keys to move the timeline to valid events only
» Hold Ctrl+Shift in combination with other keys to move the timeline to invalid events only
* Jump to a specific event by typing a valid event number

» Type a string S, where S contains characters from the set [0123456789abcdef], to move the
timeline to that event number if it is valid, or to the first event found with a tag whose ID, excluding
colons, contains S.

You can also jump to a specific event by typing in the event number.
Viewing an individual tag trajectory
Several features are available to help you focus on a particular tag trail you are interested in.

» To display events relating to a specific tag, you can copy a tag number from the timeline by
pressing Ctrl+C, clicking Get events and then pasting the tag ID into the simple filter.

e To select an event near to a particular point on the map, hold down Alt and then double-click on
the location you are interested in.

e To pan the map to the current event in the timeline, press the spacebar (the timeline must have
the focus for this to work).
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« If the tag trail you are trying to view is hard to see against the background, you can use the bracket
keys '[' and "' to cycle through different colors to improve the tag trail's visibility (the map or
timeline must have the focus for this to work).

12.2.1 OK Orientation and Timing Results

A sensor will generate events by using the measurements shown in the following screen shot.

P \
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Hide view options 203D
[ Show background cbjects
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O Show clipping regions
[ show timing tree
TDOAS
@ show nil

__— Tag Location

—— Timing Signal

@ shaw tag lacation
[0 Use eurrent cable delays

[10.693, 0,238) | U
Everst T501 Event 7502 Sensor Agiwgh  Elevation ADA st Power
D0:10:CEQOD0FF 409 DOLL-CEDRO0FFO009 Kings2 12 12 Mhccepted 172 .
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06,0215 145836 DSOS L5036
Kingat 25 84 Rgeass  am Information
] oK)
{17867, 2.70004, LIP3, 267639, 0.734386)
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Figure 12-1: Events Generated by Sensors with OK Solver Results

For these sensors:
e The TDOAs are blue and the TDOAs intersect at the tag location.
* The AOAs are green.

If you have chosen to review events for multiple tags, the red dot on the screen moves from one
location to the other, indicating the individual location of each tag.

Additional information on how a location event was calculated is shown in the bottom right
pane. Click a sensor to see all the pairs involving this sensor, and the measurements. The
map will be updated to show only the TDOAs for the selected sensor.
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12.2.2 Poor Orientation and Timing Results

A sensor with results that are poor, or not done, can still sight tags and generate events based on the
estimated sensor orientations that you might have provided. However, some of the TDOAs are rejected.

Events of this type are shown in the following screen shot.
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o
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I show sensor/TDU labels
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[] Show timing tree
TDOAs

@ show finl

[0 Show circles

[0 show horizontals

[ Show intersections
Intersection height 1 |

Overallsize ]

[ show angles
[ show trails
[ Show tag location
[ Use current cable delays

m

B.544, 2.160)
Event 10000 Sensor Azimuth  Elevation AOA Status  Power
00:11:CE:00:00:FF-00:09 Kings2 -0.0 -08 Accepted 1.59
L4 seq 67 Kingsl 185 -4.2 Accepted 0.835
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06/02/15 14:44:25 ng ceepte
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(variance 0.185263)

a =

Figure 12-2: Events Generated by Sensors with Poor Solver Results

In this situation:
e The TDOAs are in amber.
* Some of the AOAs are red, which indicate that they are being rejected.

This may also mean that the event is the result of a reflection rather than a problem with the
Solver run.

12.2.3 Group Arbitration Failures
Pairs of events are colored red when all of the following conditions apply:
* Tags are identical

e Sequence numbers are identical
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» Locations are both marked OK
» Timestamps are within 1 second of each other

This is because more than one sensor group is generating a valid location for a single tag event, which
is an error. The correct behavior would be that the sensors communicate and determine one location
event to be valid, and any others to be "superseded by other group".

In addition to the red highlight on events in the timeline, you can:
* I|dentify the group that generated a measurement by finding the group name in the event

 See the group’s clipping region, if you have some clipping regions defined and have checked
Show clipping regions in the view options

Event 24

0011:CEQ000F70009
seq3l

Figure 12-3: Events Highlighted due to Arbitration Failure

12.3 Importing Location Events

You can import location events from saved event files, for diagnostic purposes.

You can load events from multiple cells. The events are then sorted by time received and you
can use this information to 'follow' a tag through the site.
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To import location events:
1. On the Review location events tab, click Import.
2. Open the required location events file (.ubievents file).

I Do not increase the number of events to import above the displayed maximum. Your
PC may run out of memory if you do so.

3. Click Import.

The location events from the events file are displayed on the screen.

12.4 Exporting Location Events

You can export location events to store the location history of a tag for diagnostic purposes.
To export location events:
1. On the Review location events tab, click Get events.
2. Retrieve the required location events, as described in Getting Location Events on page 65.

3. Click Export, and then save the location events as a .ubievents file.
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Viewing Trace Messages

Trace messages provide information about the performance of your D4 RTLS. These are described in
detail in DIMENSION4 trace messages.
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Replacing the Infrastructure

After you have configured your D4 RTLS, you may need to perform a number of ongoing maintenance
tasks, including:

» Replacing sensors and TDUs.
* Moving sensors and TDUs.
e Replacing timing cables.
1 The Solver keeps track of all the solver runs and how these were used for calculating sensor

properties. If you make any changes to the physical infrastructure after you have saved any
solver runs, you must:

1. Invalidate the old solver results.

2. Rerun the Solver.

Periodically, you may also need to update the software and firmware versions of sensors and TDUs.

14.1 Replacing and Removing a Device

When you replace a sensor, the existing orientation results continue to be used, even though
they may not be correct for the new sensor.

To change the MAC address of a sensor or TDU that you have replaced or removed:
1. On the Replace infrastructure tab, double-click <Swap devices>.
2. Type the MAC addresses of the old and new devices.
3. Save your changes.
You can now rerun the Solver.

LSC keeps a record of all devices that have been swapped. You do not have to delete any of these
records.

14.2 Moving a Sensor or TDU

When you move a sensor, the existing orientation results continue to be used, even though
they may not be correct for the sensor in its new location. You must therefore assert that you
have moved the device before rerunning the Solver.
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To assert that you have moved the device:
1. On the Replace infrastructure tab, double-click <Assert that a sensor has moved>.
2. Type the MAC address of the sensor that you have moved and click Save.

You can now rerun the Solver for the sensor as described in Solving Sensor Parameters on page 44.

14.3 Replacing a Timing Cable

When you replace a timing cable, the existing timing results for all the sensors that use the
cable in their timing route continue to be used, even though these results may not be valid.
You must therefore assert that you have changed the cable before rerunning the Solver.

To record that a cable has been changed:
1. On the Replace infrastructure tab, double-click <Swap cable>.
2. Type the MAC addresses of the sensors that are connected by the cable.

You can now rerun the Solver.
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L ]

15.1 Updating the Software Version

This step is optional. However, we recommend that you keep the software version up to date in order to
avoid overloading the network when rebooting many sensors.

To update the software version:
1. On the Sensor software/firmware tab, in the upper pane, review the software versions:
* Intended version: The latest software version to which you should update the device.
* Flashed version: The current flashed version of the device.

2. If the Flashed and Intended versions of a device are different, select the device and then, in the
upper pane, click Request Update.

During the upgrade process, the status of the sensor briefly changes to Flash Update Pending.
After the upgrade is complete, the sensor shows the new software version.

3. Reboot the sensors as described in Rebooting Devices on page 63.

15.2 Updating the Firmware Version

To update the firmware version:
1. On the Sensor software/firmware tab, in the lower pane, review the firmware versions:
* Intended version: The latest firmware version to which you can update the device.
 Flashed version: The current firmware version of the device.

2. If the Flashed and Intended firmware versions of a device are different, select the device and
then, in the lower pane, click Request Update.

During the upgrade process, the status of the sensor briefly changes to Flash Update Pending.
After the upgrade is complete, the sensor shows the new firmware version.

3. Reboot the sensors as described in Rebooting Devices on page 63.
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UWSB sensors produce a location event by sharing data with other sensors in a group. In contrast, an
Ident sensor produces the location of a tag from a single AOA, without any timing synchronization.

You can use standard Ident sensors if you simply want to determine whether or not a tagged object is

inside a certain area, for example, if a car is inside a particular work area such as a Test or Rework Bay.
Ident sensors can also be used for tag association and disassociation, where an object is located in an
area that is remote from the UWB sensors.

You can use enhanced Ident functionality to detect the presence of tagged objects at one or more
defined points in space by using Ident sensors in conjunction with /dent points. For example, with one
Ident point you can detect one or more tags at a particular location. Alternatively, by defining an
exclusion factor, you can configure an Ident point that only ever contains one tag at a time. (Note that
exclusion works on a per-sensor basis. That is sensor A will only put one tag at ident point |, and sensor
B will only put one tag at ident point |, but the two sensors may each simultaneously put two different
tags at that ident point.)

Using two Ident points with an Ident sensor would enable you to detect a fast-moving tagged object
and its direction of travel, for instance when passing through a gate.

You can use an Ident sensor either on its own, or in conjunction with other Ident and/or non-Ident
sensors.

This section explains how to configure Ident sensors using the standard parameters supplied
with the software.

16.1 How ldent Sensors Generate Location Events

Standard Ident Sensors
A standard Ident sensor generates a valid location when:

1. It receives a signal from the tag and the signal strength is above the configured Power
Threshold (see Configuring Ident Parameters on page 84).

2. The AOA from the Ident sensor to the tag intersects with the height of the tag, which is
determined by the Ident parameter Tag Height (see Configuring Ident Parameters on page 84).

The following figure shows an example of a valid location.
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Ident Sensor

Line of Sight
to the Tag
~
Actual Tag -
. ~
Location -~
-~
e
Clipping Reglo;l_ -
®
Al
Reported Tag
Location P
(At Intersection) - Configured Tag Height
P ~
-~
~
h 4 Floor level

Figure 16-1: Valid Location Generated by an Ident Sensor

Invalid Locations

If the AOA does not intersect with the clipping region, the location event is reported as Invalid with the
message Discarded by clipping region.

Line of Sight
to the Tag
Ident Sensor
Clipping Region -
A -
| Ml g
-
| Al -
-
-~ Invalid Location
- - (Mo Intersection with
- Clipping Region)
- - -
- .
- Configured Tag Height
- - -
A 4 Floor level

Figure 16-2: Location is Reported as Invalid

Enhanced Ident Sensors
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An enhanced Ident sensor generates a valid location when:
1. An Ident point exists within the 3D clipping region of the Ident sensor's group.

2. ltreceives a signal from the tag and the signal strength is above the configured Power
Threshold (see Configuring Ident Parameters on page 84).

3. The tag's location is within the inclusion range for the Ident point.

If a valid location is generated, the tag's location is put at the location of the relevant Ident point.

Figure 16-3: Valid Location Generated by an Enhanced Ident Sensor

16.2 Groups

Ident sensors can either work individually or in conjunction with other Ident and/or non-Ident sensors.

16.2.1 Ident Groups

Regardless of whether an Ident sensor works individually or with other sensors, you must first add it to
an Ident group.

The following rules apply to Ident sensors and groups:
* An Ident sensor can only belong to one Ident group.

* An Ident group can contain several Ident sensors. Factors such as the size of the tracking area and
whether or not sensors have an uninterrupted line of sight to the tag (i.e., the sensors can see the
tag clearly without any obstructions) determine the number of sensors in an Ident group.
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* An ldent group with standard functionality detects the presence of tagged objects within its 2D

clipping region whilst an enhanced Ident group detects tags near Ident points within its 3D

clipping region.

* A D4 RTLS can contain several I[dent groups.

 Ident groups and non-ldent groups can co-exist in the same D4 RTLS.

e To use Ident sensors in conjunction with non-ldent sensors, you must add the respective Ident

groups to a Snoop Group.

16.2.2 Snoop Groups

If an Ident sensor is located close to other non-ldent sensors, both the Ident sensor and non-ldent
sensors generate different locations at the same time, causing the tag location to jump. The Snoop

group suppresses unwanted location events by acting as arbitrator when there are tag sightings

generated by multiple sensors. It ensures that if an Ident sensor receives the strongest signal, then only
that sensor generates a location event. Snoop groups can contain both standard Ident groups and

enhanced Ident groups.

The following example shows how a Snoop group arbitrates between the tag sightings for tags T1 and

T2.

Ident Sensors With Clipping Regions
'

Non-Ident
Sensor ———@ %1

Sensor Group

UsedAsa —F—p

Snoop Group

Non-Ident 54
Sensor ——¥ ™

£ TagT2

Figure 16-4: Example of a Snoop Group Arbitrating Between Tag Sightings

Part Number: D4_LSC_3.6_EN

Page 79



Setting Up Ident Sensors

In the above example of a Snoop group:

Tag Sensor Result
T1 Ident sensor C receives a If there are multiple Ident sensors within the same Ident group, only
stronger signal than: the sensor that receives the strongest signal will generate a location.

« Ident sensors A and B Therefore, Ident sensor C can generate a location event for tag T1.

The reported location is at the intersection of the AOA with the

¢ Any of the non-Ident o ;
clipping region of the Ident group.

sensors
T2 Non-Ident sensor S4 receives | The non-ldent sensors in the Sensor group contribute to the location
the strongest signal. event recorded for tag T2.

16.3 Configuration Overview

An Ident sensor is a UWB sensor configured to produce a location of a tag from a single AOA that
intersects with a 2D clipping region.

Configuring an ldent sensor involves:
1. Creating an Ident group, if you do not have one already.
2. Adding the sensor to the Ident group.

3. Optionally, creating a Snoop group in scenarios where you want to arbitrate between the
readings generated by multiple sensor groups that are located close to each other.

4. Configuring Ident parameters including the Tag Height and Power Threshold.

An enhanced Ident sensor is a UWB sensor configured to produce a location of a tag from a single AOA
in proximity with an Ident point that is located in a 3D clipping area. In addition to the steps described
above, configuring an enhanced Ident sensor requires the positioning of one or more Ident points
within the clipping region of the sensor's Ident group (see Adding and Positioning Ident Points on page
84).

The configuration steps are described in detail in the next few sections.
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16.4 Creating an Ident Group

1. On the Place devices tab, create a new sensor group.

2. Enter the following details, and then click Save.

Option Description
Name A name for the group. The text (ident group) is displayed next to the name.

Make these ident group(s) = Select this checkbox to create the group(s) as Ident groups.

The ldent group appears on the list of existing groups.
3. Double-click the Ident group to edit its properties.

a. Draw the boundaries of the clipping region to constrain the location of any tags sighted
by the Ident sensor(s) in this Ident group.

Notes:
» To generate valid locations, you must define a clipping region.

» The clipping region defines the horizontal bounds of the area where the tag is
tracked. For a standard Ident group, the height of the 2D clipping region from the
base of the location cell is defined by the parameter Tag Height (see Configuring
Ident Parameters on page 84). For an enhanced Ident group, you define a top and
bottom for the 3D space of the clipping area.

» The clipping region should be big enough to capture all expected locations of the
tag. We recommend that you use an additional margin to the actual area that you
want to cover.

b. Define the tag height for a Standard Ident Group. Select Use fixed tab height to set the
height of the clipping region (and hence the intercept height). You can also set this on the
Configure ident parameters tab (see Configuring Ident Parameters on page 84).

or

Select Use ident points to configure an Enhanced Ident Group and specify the height (top
and bottom) of the clipping region in meters—this must be contained within the height of
the Location Cell.

4. Click Save.

16.4.1 Troubleshooting Ident Groups

Occasionally, Ident Groups may not behave as expected. This section answers some of the questions
about unexpected behavior of Ident Groups.
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Why is my Normal Ident Group displaying settings for an Enhanced Ident Group in the
Configure ident parameters tab?

If a Normal Ident Group happens to have an Ident Point exactly on its clipping plane, it will be shown as
if it is an Enhanced Ident Group in the Configure ident parameters tab. In the unlikely event that this
happens, the workaround is to move the Ident Point or the clipping plane height slightly.

What happens if my Enhanced Ident Group doesn't contain an Ident Point?

An ldent Group will behave as Enhanced Ident Group (placing the tag at an Ident point) only if the
clipping polygon contains an Ident Point. If there is no Ident Point, the group will behave as a Normal
Ident Group (placing the tag at the intersection of the AOA with the clipping plane: half-height between
top/bottom of clipping polygon). This happens regardless of whether Use fixed tag height or Use ident
points is selected for the group in the Place devices tab.

What can | do if an Ident sensor detects a signal from a tag but fails to extract valid angle data
from it?

In some cases a sensor may detect a signal from a tag but fail to extract valid angle data from it. Using
the Assume Boresight ident configuration option allows an Ident group to be configured in a way that
allows the group to assert a tag location, at an Ident point, when an event is received, when the angle
cannot be determined. When enabled, invalid angle data from an Ident sensor is translated into the pair
of valid angles (0,0), and this can then be used in conjunction with fixed height ident or ident points in
order to generate a valid sighting.

The Assume Boresight parameter can be enabled in the Group/Ident section of the Change all
parameters tab.

16.5 Adding an Ident Sensor

1. On the Place devices tab, add the sensor by using either its MAC Address or barcode label.

2. Add the sensor to an Ident group by dragging and dropping the sensor into the group. The text
(ident sensor) is displayed next to the name.

Because an Ident sensor cannot be in more than one group, you cannot drag it from
one group to another while holding down the Shift key.

3. Position the sensor on the map.

The sensor is now identified as an Ident sensor and the text (ident sensor) is displayed next to the sensor
name or MAC address.

Optionally, you can now change the power threshold for the Ident sensor, as described in Configuring
Ident Parameters on page 84.

Part Number: D4_LSC_3.6_EN Page 82



Setting Up Ident Sensors

16.6 Creating a Snoop Group

You can either create a new group to use as a Snoop group, or can use an existing Sensor group.

1. If the group that you need does not exist already, on the Place devices tab, create a new Sensor
group. Ensure that you do not select the Make these ident group(s) checkbox.

2. On the Configure ident parameters tab, assign the new or existing group (as a Snoop group) to
the Ident groups.

3. Click Save.
For Ident groups that do not have a Snoop group, the Snoop Group column displays <default>.
Notes:

» To check if the Snoop group is working as expected, review the event logs. Check that the location
event shows the MAC address of the Ident sensor as source of the AOA. If the location event is
generated by non-ldent sensors, the source of the AOA shows a minimum of two sensors.

« If the Snoop group is no longer required, go to the Configure ident parameters tab, and then
unassign the group. The group no longer gives first preference to the Ident sensor, even if it
receives the strongest signal from the tag.
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16.7 Configuring Ident Parameters

You can use the Configure ident parameters tab to view or configure the following parameters for one
or more ldent groups and the Ident sensors that belong to them.

Option

Snoop
Group

Tag Height

(Standard
Ident
Groups)

Ident Points

(Enhanced
Ident
Groups)

Power
Threshold

Description

The Snoop group that is configured for the Ident group.

For Ident groups without a Snoop group, this column displays <default>. You can assign or
change the Snoop group by double-clicking the Ident group and choosing from the list in the
editor.

The fixed height of the tag (in meters), which defines the height of the clipping region.

For Standard Ident Groups, you can view the clipping region and change the tag height on the
Place devices tab. See Creating an Ident Group on page 81.

N/A is displayed for Enhanced Ident Groups.

Ident points associated with an Enhanced Ident Group identified by their X, Y, Z positions.

For an Enhanced Ident Group, all Ident Points that are located within the group's clipping area are
listed here and are in the group. See Adding and Positioning Ident Points on page 84 for
information on positioning Ident Points and Creating an Ident Group on page 81 for information
on creating an Enhanced Ident Group's clipping area.

The received UWB signal strength above which a location event is generated. We recommend
that you do not set the power threshold higher than 1.7.

To set it back to the default value, in the editor, select the Reset power threshold to default
checkbox.

16.8 Adding and Positioning Ident Points

In the Add background objects tab, you add Ident points by positioning instances of the Ident point

object.

An Ident point representation is supplied by Ubisense: you do not need to import a representation for

this purpose.

The following rules apply to Ident points and groups:

¢ AnIdent point can only belong to enhanced Ident groups.

¢ AnlIdent point belongs to an enhanced Ident group when it is positioned within the clipping
region of the group.

* An enhanced Ident group can contain several Ident points.
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» An Ident point can belong to more than one Ident group if the clipping regions of the groups
overlap. This allows you to configure Ident points that might have complex obstructions, using
more than one sensor.

To place an Ident point:

1. Click the Add background objects tab. The Ident point object is listed under Reference Objects.

2. Select and drag the Ident point reference object to the screen. The Ident point object is listed at
the bottom identified by its X, Y, Z coordinates and orientation (usually [1,0,0,0])—double-click
the object to display an editor in which you can adjust its location and orientation.

3. If you have already created sensor groups with clipping regions, you can see which clipping
regions you are placing the Ident point in by clicking Show view options and then clicking Show
clipping regions.

©) Location System Config
Configure logging
Configure the cell hierarchy
Import representations

Add background objects

Drag representation models onto the
map to create a 3D environment

Place devices
Configure timing

Sensor network configuration
Solve sensor parameters.

Set up tag filters

Configure 2.4GHz receivers
View sensor status

Review location events

View trace messages

Replace infrastructure

Sensor software/firmware
Configure ident parameters

Change sensor parameters

>

Representation Models
CompletienStatus_70
CompletionStatus_80
CompletionStatus 90

LabelBlue

LabelColorless

LabelWhite

NonMover

Parking

PriorityStatusRep
ProcessAreactive
ProcessAreaActiveWithException

ProcessArealnactive

Reference Objects

Ident point

Background Object
Ident point @ {[0,0,1.2] x[1,0,0,01}
Ident point @ {[0,2.5,1.2] x [1,0,0,01}

View selected objects on the map

- m} hs

Hide view options
[ Show cell extents
@ Show sensors/TDUs

ADD OBJIECT

A - drag from the lists

NEAR CAMERA ctrl # drag from the lists
DRAG OBJECT

FREELY shift + left_mouse button
SSET S [ S e oot CR
shift + y + left mouse button
ALONC Z AXTS shifr + z + left mouse burron [ Showtiming tree
ROTATE OBJECT [@ Show clipping regions
FREELY shift + right mouse button
ABOUT X AXIS shift + x + right mouse button
ABOUT Y AXIS shift + y + right mouse button
shift # z + right mouse button

SHOW EDITOR
COMMANDS
HIDE / SHOW

double-click

Figure 16-5

: Example of Ident point positioning
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16.9 Example Scenario

This example usage scenario shows you can set up ldent and non-ldent sensors together to track
location events.

The following graphic shows a car plant finishing area that contains rework bays with obstructions,
which do not allow non-Ident sensors to see the tags.
&

Ident Group 1 #—

— Ident Group 2

B

Non-Ident
Group

Rework Bays with
Obstructions

Figure 16-6: Location Tracking Using a Combination of Ident and non-ldent Sensors

The area is covered completely with non-Ident sensors, which are positioned high-up to provide
general tracking capabilities in open areas and aisles. However, the rework bays have heavy
obstructions that block these sensors.

Therefore, additional Ident sensors are placed at defined positions inside the bays.
» Sensors|d1,1d2, and Id3 belong to Ident Group 1.
» Sensors Id4 and Id5 belong to Ident Group 2.

* Non-ldent sensors S1-S8 belong to the non-ldent Group.
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 Ident Group 1 and Ident Group 2 are associated with the non-ldent Group, which functions as a
Snoop group.

When an Ident sensor receives the strongest signal from the tag (when the car is in a bay), the
non-ldent sensors are ignored. The Ident sensor which is the closest to the tag generates the location.

Note that you could add all Ident sensors to Ident Group 1, but splitting them makes the design clearer.
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Custom sensor properties provide a method of storing custom parameters for sensors and TDUs
beyond the properties provided as standard in the Ubisense dataset, for example to store additional
information about sensor locations or unusual configurations. This enables you to maintain all
information relevant to your DIMENSION4 sensors in a single location, and with the ability to export this
to other sources.

Custom properties are added to the dataset using the ubisense_ls_sensor_properties admin tool, and
can be of the type bool, choice, double, int, string, time or timespan. After custom properties have been
added, they can be displayed in the Custom sensor properties tab using user-configurable views which
can contain a mix of standard and custom properties. You can edit the contents of custom properties
(and the standard comment property) in the Custom sensor properties tab.

You can export data for selected sensors from a view, and import custom properties from external
sources, in CSV format.

17.1 Creating Custom Sensor Properties

Use the ubisense_ls_sensor_properties_admin tool to add custom sensor properties.

You can download this tool using the Application Manager: go to the DOWNLOADABLES tab and open
Ubisense > Location system > Administration tools to find it. See the DIMENSION4 Installation Guide
for further information on downloading tools.

You can add properties of the following types:

* bool

 choice

e double

e int

* string

e time

* timespan

For each custom sensor property you want to add, run the ubisense_ls_sensor_properties_admin tool
and specify the property type and description. For example to add a boolean property called new, use
the command:

ubisense ls sensor properties admin create bool new

For properties of the type choice, you also specify the list of options. For example, the command:

ubisense 1ls sensor properties admin create choice color "Black" "White"
"Grey" - - - -
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creates a color property whose values can be black, white or grey.

If you create properties, you will need to restart any instances of LSC before you can see them.

17.2 Adding and Editing Views

You can choose properties for display, and the default order in which columns of data are shown, and
save them as views. Before you can include custom sensor data in a view, you must have added the
necessary properties to your dataset.

To create a view:
1. Click Create new view to display a list of columns available for inclusion in the view.

The list includes columns for properties supplied with your installation along with columns for
any custom properties that have been defined.

2. Give the view a name.

3. Select columns for inclusion and click Add >.
e Remove columns by selecting them in the selected columns list and clicking < Remove.
 Select multiple columns by holding down Shift or Ctrl and clicking on them.

4. Select columns in the Selected columns list and use the Move up and Move down buttons to
change the order in which they display.

5. When you are happy with your choices, click Save.
Editing a View

You can edit a view by selecting it from the <Select a column view> dropdown and clicking
Edit selected view. Add and remove columns and change their display order as described above.

Deleting a View

To delete a view, select it from the <Select a column view> dropdown and click Edit selected view.
Select Delete view and click Save.

17.3 Viewing Custom Sensor Properties

You choose how you want to display sensor information by choosing a view (see Adding and Editing
Views on page 89 for information on defining the content of a view) and selecting the sensors you are
interested in.

To display custom properties for selected sensors:
1. Open the Custom sensor properties tab.

A list of sensors is shown. This will either be all sensors, or a selection displayed using the Show
selected button in this, or another, tab.
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2. Choose a view from the <Select a column view> dropdown. The columns for properties
included in the view are displayed.

* You can change the order in which columns are displayed by dragging column headings.
Save the new arrangement by clicking Save column order and this will become your default
layout when you next select this view. (You can return to the predefined order of columns
by clicking Revert column order.)

3. Refine the selection of rows by typing text to search for into <Select matching rows>—the
search is case sensitive. All rows with matching text in any of the columns are highlighted.

» Use the Show groups checkbox to toggle between a list of sensors and a tree view of
sensor groups and sensors.

¢ Sort on a column by clicking in its heading.
Editing Custom Properties
Custom properties, and the standard Comment property, are editable.

To edit a custom property, slowly double-click it and type in the field or choose from a dropdown of
available values.

You can add identical information for multiple sensors: select the sensors, by holding down Shift or Ctrl
and clicking, and then double-click one of your selections or press Enter to open the editor.

17.4 Importing Custom Sensor Properties

You can import custom property data for sensors from a CSV file. Before you can import custom sensor
data, you must have added the necessary properties to your dataset.

The following constraints apply to importing custom sensor properties:

» The import process does not recognize sensors that are not already part of your dataset and does
not import data associated with them

¢ Only custom properties and the standard comment property can have their values updated by the
import; other properties are not changed

The CSV file must contain data formatted as comma-separated strings enclosed in quotation marks. The
first row of the import file contains the names of the properties to be imported. It is important that the
format is correct, as if the import process detects an incorrect format, the import will fail.

You must also take care to ensure that values supplied for custom properties are of the correct type.
Otherwise, the import will fail.

To import custom sensor properties:
1. On the Custom sensor properties tab, click Import rows.

2. Type the name of the CSV file or browse to its location.
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3. Decide how unknown data is handled:

¢ Select Ignore unknown properties to allow the import process to ignore properties that are
not configured in your dataset. If this is not selected, and unknown properties are
encountered, the import will fail.

 Select Ignore unknown sensors to allow the import process to skip data for sensors that do
not belong to your dataset. If this is not selected, and unknown sensors are encountered,
the import will fail.

4. Click Import.

17.5 Exporting Custom Sensor Properties

You can export a selection of custom sensor properties to a file in CSV format which can then be used in
other applications.

To export custom sensor properties:

1. On the Custom sensor properties tab, display the sensors and properties to be exported. See
Viewing Custom Sensor Properties on page 89.

2. Click Export rows.

3. Type the name of the file or browse to its location. Select Overwrite existing file if necessary? to
replace a file that already exists.

4. Click Export.
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Some DIMENSION4 tags contain GPS receivers and can periodically transmit their GPS coordinates via
the tag’s onboard 2.4 GHz radio.

From version 3.5 onwards, DIMENSION4 sensors can be configured to receive these transmissions and
the DIMENSION4 support services can be configured to transform the GPS latitude/longitude values
into tag position events in the user-defined XYZ coordinate system, so that the GPS readings create tag
location events that are sent via the Ubisense OTW protocol or the ISO 24730 protocol exactly as
though they were generated from UWB transmissions.

The DIMENSION4 support for GPS tags includes features to support:
e Configuring DIMENSION4 sensors to receive GPS signals from tags via the 2.4 GHz radio

» Creating and configuring GPS reference points using the Background objects tab in
Location System Config

» Configuring tag type declarations to make best use of the tags’ on-board tremble switches

» Viewing generated XYZ transformations of the tag GPS positions using the Event review tab in
Location System Config

» Tracing the tag GPS protocol and XYZ transformation calculation using the Ubisense tracing
features

» Configuring advanced parameters in the GPS processing chain

Support for the location of GPS tags by standard Ubisense sensors with radio capability replaces
Ubisense's dedicated 2.4GHz Receivers which have been discontinued.

Sensors Equipped to Provide GPS Support

DIMENSION4 sensors that are equipped with a 2.4 GHz radio (model number DASENSOR32IP30R) or
that support an external antenna (model number DADETECTOR32IP30) can be configured to receive
GPS.

The sensor_health trace messages can be used to identify those sensors which have a radio installed
and working. If the trace contains the section "|RADIO installed" then the sensor has a working radio; if
the sensor has a section "|RADIO absent" then no radio is installed. See DIMENSION4 trace messages
for further information.

18.1 Configuring DIMENSION4 sensors to receive GPS

To configure a DIMENSION4 sensor to receive GPS messages (and forward them to the calculation
services), set the sensor’s radio mode to 56, using the Change sensor parameters / Radio / Mode
option, or the equivalent Change all parameters / Sensor / Radio / Mode option shown below:
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Sensor network configuration

Solve sensor parameters

Set up tag filters

Configure 2.4GHz receivers

View sensor status

Review location events

View trace messages

Replace infrastructure

Sensor software/firmware

Configure ident parameters

Change sensor parameters

Change all parameters

Configure all system parameters, for
expert users only

Custom sensor properties

4 Sensor

[
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Advanced
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Config
Debug
Filtering
Firmware
Geometry Cell
Groups
Installation
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Logging
Logical
MAC
Master Pretecol
Name
Network
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Radio
Countdown ..k Threshold
Mode
Valued
Reboot Status
Sample Pracessing
Software
Status
Teg Data
Testing

.....

SENSOR/RADIO/MODE
56

(user)

(B8 E=R =2

By editing the ‘Sensor / Radio Mode / Value O’ value on the same screen it is possible to set the receive
frequency for the sensor. If the value is left at its default value of zero, the default Ubisense GPS tag
frequency (of 2404000 kHz) will be used. Otherwise, the receive frequency in kHz should be used; for
example, to use 802.15.4f-2012 channel 15, which is 2401750 kHz, enter 2401750 into the ‘Sensor /
Radio Mode / Value 0" parameter.

Note that, if the sensor supports an external antenna (as in part number DADETECTOR32IP30), the radio
mode does not need to be set in the configuration tool, because the sensor’s internal radio mode will

automatically be set to 56 by the sensor’s on-board software. In this case, the value of the radio mode in
the configuration tool will have no effect.

18.2 Creating and configuring GPS reference points

In order to transform a GPS reading into an XYZ reading it is necessary to define a mapping between
the two co-ordinate systems. This is done by creating at least two GPS reference points, which have a
position in the XYZ system and also have a latitude, longitude and altitude in the GPS system.

In the ‘Add background objects’ screen of Location System Config, a new ‘reference object’ type ‘GPS

reference point’ is now available so that it is possible to drag GPS reference points onto the map.
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=) Location System Cenfig
- * || REPRESENTATION MODELS
Configure logging
Ubisense Enviranment
Configure the cell hierarchy platform.png
Import representations
Add background objects
Drag representation models onto the
map te create a 3D environment
Place devices
ST = || REFERENCE OBJECTS
Ident peint
Sensor network configuration
GPS reference point
LURCEIEI TR BACKGROUND OBJECT
Set filters GpsL
I GPS 2
Configure 24GHz recetvers Ubisense Envirenment @ [0.00 0,00 1.00]
View sensor status
Review location events
View trace messages
Replace infrastructure
Sensor software/firmware
TR T v View selected objects on the map

The reference point is shown as a six-pointed gold 3D star. By double-clicking on the reference point, it
is possible to configure its name and edit its position.
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& Location System Config

Configure logging
Object

Configure the cell hierarchy GPS 2
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Add background objects
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Drag representation models onto the
map te create a 3D environment

m

When a reference point has been added, its GPS parameters can be configured in the Change all
parameters tab:
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Solve sensor parameters
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> Tag Range
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TimingResult
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Sensor software/firmware
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Change sensor parameters
Change all parameters
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Custom sensor properties

Three parameters are required:

 Latitude Degrees North is the decimal number of degrees north of the equator at the GPS
reference point.

* Longitude Degrees East is the decimal number of degrees east of the Prime Meridian at the GPS
reference point.

* Metres Above Sea Level is the elevation above sea level of the GPS reference point.

The first two parameters should be entered as accurately as possible. The elevation parameter can be
significant in an area of high altitude (e.g. more than 1000 m above sea level) but will have little effect
on the result for altitudes much below this.

18.3 Configuring tag type declarations

The GPS to XYZ transformation calculation makes use of the tag's tremble switch as a way of indicating
that the tag is moving. But in some cases the tag'’s tremble switch will continue to be ‘on’ even when the
tag is stationary (for example, if it is attached to a vehicle which will run its engine when stationary,
generating enough vibration to activate the tremble switch).

In these cases it is possible to direct the calculation to ignore the tremble switch state by assigning a
suitable type to the tag and using the ‘Trembles When Stationary’ attribute of the type to assert that the
tag will still tremble even when stationary. This is set by setting the Change all parameters / Tag Type /
Trembles When Stationary parameter:
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Custom sensor properties

18.4 Viewing generated XYZ positions of the tag

When a tag GPS reading is received by a sensor, it is forwarded to the ‘Ubisense / Location system /
Location sink’ service in the location cell that owns the sensor. The service will then process the tag's
GPS data, using the GPS reference points that were defined, to transform it into a XYZ data. This XYZ
data is then logged to the logging services (if they are running) so that it can be viewed in the Review
location events tab in Location System Config.
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Event 360
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[OK]
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(variance 0)

Event 361

00:11:CE00:0C
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[INVALID]

{-57.709118.6
(variance 0)

SENSOR
00:00:00:00:00:00

AZIMUTH  ELEVATION ADA STATUS  POWER
0

Rejected

The position of the tag is displayed in grey (here it is in the leftmost column of parking spaces, about 8

m above the two cars).

This ‘raw’ XYZ data is then processed by a median filter in the service. Normally this will result in the
generation of another location event, which is a valid tag XYZ reading to be sent out. This event is
transmitted to clients using the Ubisense OTW protocol or the ISO 24730 protocol, and another event is
also logged for viewing in the event review tab, in this case with the tag’s location shown in red,

indicating that this is a valid location:
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18.5 Tracing the tag GPS protocol and calculation

18.5.0.1 The Is_sink_gps trace stream

The trace stream ‘Is_sink_gps’ will print a trace of processing events from the location sink’s GPS
processing. This is not intended to be enabled during GPS operation, but can be a useful aid to
understanding the transformation from GPS to XYZ and debugging misconfigurations.

The trace stream messages cover the following events, which occur in sequence in the processing
pipeline.

18.5.0.2 Message reception from the sensor
When the location sink service receives a message from the sensor it prints out its contents

1ls sink Es GPS message for <tag
id>:1lat=<latitude>:long=<longitude>:alt=<altitude>:sx=<sensor
x>:sy=<sensor y>:sz=<sensor z>:seq=<sequence number>:gdop=<gps
gdop>:#jitter=<jitter count>:#sats=<number of receiving
satellites>:sbas=<gps sbas flag>:jitter=<tremble switch state>
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18.5.0.3 Rejection of duplicate packets

Each sensor listens on two antennas, and multiple sensors may be listening for GPS packets, therefore a
packet from an individual tag may result in several GPS packets being received at the location sink. The
tag transmits a sequence number in each packet, and to ensure correct processing the location sink will
record the sequence number of the last accepted GPS reading and then reject any subsequent packets
that have the same sequence number for the given tag. When this happens it will print the message:

1ls sink gps:ignoring duplicate data packet for <sequence number> from
<tag id>

18.5.0.4 Flushing filter state when the tag is moving

If the tag tremble switch is on and either the type of the tag is not set, or the type of the tag is set to a
type that is asserted to not tremble when stationary (the default state for a tag type), then the
processing will deduce that the tag is moving. The processing maintains some outlier rejection state
that assumes that the tag is stationary, so when the tag is moving the state is not valid and must be
deleted.

When this happens the location sink will print the message:

ls sink gps:flushing state and discarding data for <tag id> because
tremble switch is on

18.5.0.5 Setting up the GPS-XYZ mapping using the reference points

Before processing its first tag event, and every 60 seconds thereafter, the location sink will update its
GPS reference points. Two reference points are required in order to create a GPS-XYZ mapping, and if
the service cannot find two reference points it will print this message:

warning: config error: we need 2 GPS reference points (only <0 or 1>
currently defined)

If two reference points are retrieved then the service will print out the points that it did get, together
with the derived data that is used for building the mapping, as follows: the earth’s radius (the mapping
approximates to the Earth’s oblate spheroid geometry by considering it as a sphere whose radius is
determined by the latitude and altitude); the distance between the reference points calculated in the
XYZ system and in the lat/long system (these values should be close together, and this is a useful check
on the configuration); the bearings from one point to another in the XYZ system and in the lat/long
system and thus the rotation between the two co-ordinate systems. The sequence of messages looks
like this:

ls sink gps: got reference

points:T:<name>:<position><latitude>:longitude>:<altitude>:2:

:<name>:<position>:<latitude>:<longitude>:<altitude>

ls sink gps: earth radius at latitude <mean latitude> = <radius of earth,

calculated from mean latitude and altitude>

ls sink gps: pl-p2 distance:<distance> (lat/long) :<distance> (xy grid)

ls sink gps: pl-p2 bearing in XY system = <angle> degrees ls sink gps:

Tlpr bearing in LL system = <angle> degrees
s_sink gps: rotation LL -> XY = <angle> degrees
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Note that the mapping algorithm assumes that the latitude/longitude angle between the two reference
points is small, so that the GPS coordinate system near the reference points can be approximated by a
Cartesian system in which there is an XY plane which touches the earth’s surface. If this is not possible
then it is possible to define multiple mappings, with a different mapping for each Geometry cell. To do
this, just place two reference points in each of the Geometry cells that require their own separate
mapping — the location sink service will always prefer points that are physically inside its parent
Geometry cell.

18.5.0.6 Rejecting the calculated XYZ if it is too far from the sensor

If the calculated position in the XYZ system is found to be so far from the receiving sensor that it would
have been beyond the reception range of the sensor, then the reading is rejected as failing a sanity
check. When this happens this message is printed:

1ls sink gps: rejected GPS for <tag i1d> at <xyz position> (too far from
receiving sensor at <xyz position of sensor>)
18.5.0.7 Filtering the reading using a median buffer

If the XYZ position has not been rejected by this stage, it is accepted as suitable for insertion into the
filtering buffer, and this message is printed:

ls sink gps: accepted GPS for <tag id> at <xyz position>
This value is the same as the raw reading logged in the event review screen.

18.5.0.8 Extracting a median value for assertion

The outlier rejection filter uses a buffer of readings from which it selects the median value for assertion.
The length of the buffer can be specified using the advanced parameters below.

When a suitable median value is selected then a location event is pushed into the clients (via the OTW
or ISO 24730 protocols) and the asserted reading is logged in the event review screen, and this message
is printed:

Is sink gps: injecting <tag id> at <position>

18.6 Enabling Clipping Regions with GPS Tag Positions

From version 3.6, a global configuration parameter Is_gps_enable_clipping enables clipping of GPS tag
positions.

When this parameter is set, if a sensor forwards a GPS packet from a GPS tag, and that sensor is in one
or more groups, then the forwarded packet will only result in a location event for the GPS tag if its
derived position lies within the clipping region of one of the groups.
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18.7 Configuring advanced parameters

There are some advanced parameters available to the location sink. These should not normally require
changing but they may be changed by advanced users who have a clear understanding of the
implications of their actions.

Default

Parameter Purpose
value
Is_gps_gdop 10.0 Not currently used. Do not modify.
Is_gps_stderr 10.0 The value to be used as the error estimate in meters

when sending location events using the OTW protocol

Is_gps_range 300.0 The expected maximum range in meters at which a
sensor can pick up a GPS tag transmission

Is_gps_buf_min 3 The minimum length of the median buffer (defaults to
3, must be >1, and will be increased to the nearest
odd number)

Is_gps_buf_max 11 The maximum length of the median buffer (defaults to
11, must be < 101, and will be increased to the nearest
odd number)
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Setting up DHCP Servers

Topic removed. Information on setting up DHCP servers is now available on the Ubisense
Documentation Portal at Setting Up DHCP Servers.

Sensors and other Ubisense hardware, such as Timing Distribution Units and the discontinued 2.4GHz
Receivers, require a network infrastructure to communicate with the DIMENSION4 Real-time Location
System (D4 RTLS).

Although not essential, the default configuration for the D4 RTLS uses DHCP and DNS servers to:
» Dynamically assign IP addresses to sensors.
» Enable sensors to determine the IP address of the Location Platform server.

The D4 RTLS does not rely upon either DHCP or DNS being available. In these situations, you can assign
static IP addresses to each sensor.

Once the sensors and TDUs have been installed and connected, the network settings are configured
using the Ubisense Location System Config tool (LSC).

o Using LSC, you can configure the network connection for sensors and TDUs but not for
2.4GHz Receivers. For information on changing the network settings for receivers, contact
Ubisense Support.

0.1: DHCP Server

A DHCP server is used for assigning IP addresses to sensors, TDUs and the discontinued 2.4GHz
Receivers.

As a minimum, the DHCP server must provide the following information to a sensor:
e [P address
e Subnet mask

e Gateway IP address

I If you are connecting the Location Platform servers to an existing network, you might not
be able to set up another DHCP server on that network for use by the D4 RTLS. Instead,
your Network Administrator must assign an IP pool from which an IP address can be
assigned to each sensor.
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-

o If you do not have an existing DHCP server installed on your network, you can download a
DHCP server, free of charge, from https://www.dhcpserver.de/. This example is implemented
by Uwe Ruttkamp, and is just an example—other examples are available. Ensure that you
read the documentation carefully.

An example dhcpsrv.ini file suitable for the Ruttkamp implementation is given in Example
DHCP File on page 105. You can use this when you need to set up a small test system and
you do not have an existing DHCP server.

19.1 Example DHCP File

This section provides an example dhcpsrv.ini file, which you can use with the free DHCP server available
at https://www.dhcpserver.de/ when setting up a test system.

1 This example is not suitable for a production system.

Ensure that you set up the DHCP server to use a static IP address. The example file uses the following
static IP information:

* |P address: 192.168.0.1
* Subnet mask: 255.255.255.0
Ensure that you:
 Set up the file to use the same subnet mask as the network card on your server.

¢ Set the IPPOOL setting to use a range of addresses on the same subnet.

o Your sensors can boot only if you have configured the DHCP server correctly.

---start-of-file---
[SETTINGS]
IPPOOL_0=192.168.0.10-254
IPBIND_ ©0=192.168.0.1
AssociateBindsToPools=1
Trace=1

DeleteOnRelease=0
ExpiredLeaseTimeout=3600

[GENERAL]

LEASETIME=86400

NODETYPE=8

SUBNETMASK=255.255.255.0

NEXTSERVER=192.168.0.1

ROUTER_0=192.168.0.1

# If you have set a prefix, remove the # character from the start
# of the line below and replace <prefix> with your prefix
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#BOOTFILE=UPREFIX=<prefix>

[DNS-SETTINGS ]
EnableDNS=0

[TFTP-SETTINGS]
EnableTFTP=0

[HTTP-SETTINGS]
EnableHTTP=0
---end-of-file---
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Configuring Battery Usage Monitoring

Topic removed. Information on managing tag batteries is now available on the Ubisense
Documentation Portal at Tag Types and Monitoring Tag Battery Usage.

To enable the battery usage monitoring for a particular tag, you need to assign a tag type to the tag
and that tag type must be configured with appropriate battery capacity information. This will, for
example, allow the battery usage status to be displayed on a web browser by the tag operations screen
in Ubisense SmartSpace Visibility.
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