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Introduction

The G4 radio link isa 2.4 GHz Spread Spectrum system consisting of one or more data
collecting HUB devices that each have their own RF transceiver module and a common
USB dongle radio module that attaches to a host computer. The user can use Polhemus
provided software to operate the system or develop their own custom software
applications using Polhemus provided SDK for Windows or LINUX. A simple block
diagram of the system is shown below.
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The user isrequired to do a one time set-up to associate the USB dongle with the HUB
devices. Once that is done the system connects automatically and thereis no need for
user intervention to operate the RF system.
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Preparing the system

To prepare the system you will need the Hub or Hubs, the USB dongle and a USB cable
(provided with the system). Y ou must also have a host computer available with the
configuration software provided on the CD that came with the G4 system |oaded on the
host computer. When you place the CD in the host computer the installation program
will automatically run. Follow the instructionsto load all the required software
components.

—

The diagram below shows the connection ports, switch and LED indicators on the Hub.
All that isrequired for the RF setup isa USB cable. Thereisno need to have any sensors
plugged in for theinitial setup. The battery in the hub is charged viathe USB cable so
allow at least 30 minutes of charging time to ensure you can compl ete the set-up and test
the system before needing to charge the battery again. The G4 Hub had 3 sensor ports for
connecting magnetic sensing devices. It hasadigital I/O port that is user configurable for
us to 8 separate digital inputs. A USB connection is used for charging the Hub battery
and configuring the HUB. It can also be used in areas of heavy RF interference to bypass
the RF link and send the data directly to the USB port. Four blue indicators are used to
display the RF signal strength.
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The next sections will describe how to set up the radio sytem. Polhemus has provided
configuration software that walks the user thhough the set up process step by step. Two
software versions are available: one for Windows™ and one for LINUX™,
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Windows Setup

Install the G4 host software from the CD provided with the system. After installation
click on the G4 configuration icon located on the desk top.

34 _Setup

The following screen will appear:

POLHEMUS

INCUATION TN BIOTION™ i

Plug in the RF dongle to an available USB port on the host computer. The found new
hardware ICON will appear and arequest for you to load the USB driver. Click the
button that |oads the drivers automatically. Press the Start Setup button. The following
screen will appear. Note in this screen example a generic serial number is shown. The
factory serial number will be shown on an actual setup.
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* G4 Setup: Configuring RF Dongle

POLHEMUS

INNOVATION IN MOTION ™

Fiestart Dongle Setup .

Y ou have your choice of one of four RF channel groups. This allows the user to attempt
different RF channelsin case of interference. In this case channel 1 is chosen.

* G4 Setup: Configuring RF Dongle

POLHEMUS

INNOVATION IN MOTION™

Fiestart Dongle Setup .

Click on the next button. The follow screen appears
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* G4 Setup: Configuring RF Dongle

POLHEMUS

INNOVATION IN MOTION™

‘Step 3: When Ready, Program this Dongle €

. Program Dongle Configuration
Now

Fiestart Dongle Setup |

Press “Program Dongle Configuration Now”
The following screen will appear
* G4 Setup: Configuring RF Dongle :|

POLHEMUS

INNOVATION IN MOTION™

Continue to Hub Setup

Fiestart Dongle Setup |

A random RF address will be generated that will provide a unique identifier to the USB
Dongle.
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The next step isto associate the Hubs to the RF dongle. Up to 255 hubs can be
associated to adongle. Click on the “ Continue to Hub Setup” button. The following
screen will appear.

G4 Setup: Configuring Hubs |-_| [X|

POLHEMUS

INNOVATION IN MOTION™

First Hub: ()
on.

. Back to Dongle Setup | Skip Hub Setup |
; : i i S —

Using the USB cable provided with the system plug one end into the G4 Hub and the
other end a USB port on the Host computer. Turn the HUB on by sliding the power
switch on the side.

The hub will be discovered by the host computer and the following screen will appear.

Again ageneric serial number is shown in this example instead of the factory serial
number.
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G4 Setup: Configuring Hubs |;| [X|

POLHEMUS

INNOVATION IN MOTION ™

Back to Dongle Setup | Skip Hub Setup |

Press the Join Hub 1 button. The following screen will appear.

G4 Setup: Configuring Hubs

POLHEMUS

INNOVATION IV MOTION™

Do you have more hubs to join or (7))
Are you finished?

EMure Hubs ] [ Finished ]

[ Back to Dongle Setup | Skip Hub Setup |
e o i

Y ou can now click on the More Hubs button to continue joining more hubs to the RF
dongle or click on Finished. If you join more hubs, disconnect the first hub from the host
computers USB port and plug in the next hub and joinit. You will get a screen similar to
the one below.
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G4 Setup: Configuring Hubs |Z|

POLHEMUS

INNOVATION IN MOTION™

. Back to Dongle Setup | Skip Hub Setup |
R

Every time you join ahub it will appear in the lower window. Once you have joined all
the hubs click the finished button. Y ou will get the following window.

G4 Setup: Storing Configuration |:|

POLHEMUS

INNOVATION IN MOTION ™

Step 5: When Ready, Update Dongle with new Hut

LUpdate Dongle Configuration Nuwﬂ

Restart G4 Setup || Back toHub Setup |
L ' & -}

In the above example two Hubs have been joined. Y ou can now disconnect the USB
cable and turn off the HUB. Insert the RF Dongle back into the host computer and click
“Update Dongle Configuration Now” to update the dongle with the Hub information.
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Now the system isready to test. Plug one of the Polhemus sensors provided in the
system. Ensure the Dongle is connected to a USB port on the host computer. Power on
the G4 hub by turning on the power switch. The Blue LED indicators will blink several
times and then go solid. The more indicators lit, the higher the signal strength. Once the
system finishes thisinitialization, click on the Pimgr link on the host computer Desktop.
==
Fl
Pimgr.Ink

The following screen will appear showing the number of active Hubs and the number of
sensors active on each hub. The system is operational now and the PIMgr software can be
used to collect data or the user can commence writing their own software using the
Polhemus provided SDK.

§= PI Tracker Config |;| E|[z|
File WYiew Device Motion Graphics Tools Help

EIELIEE RS . e b bouom
Folhermus G4 £l

G4 Tracker ver 0.0.0

C:ADocuments and Settings.. Sdefault gdc
B Hub 1 Sens 1

Fecording
Mone

0 Frames
0 Bytes
00:00:00

Host Frame 0

ol
For Help, press F1 Tracker connected via LISE. -
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LINUX Setup

The RF configuration program is self explanatory and walks you through the set-up of the

G4 radio system. This section will give the user guidance on how that program
functions.

Start by clicking on the RF configuration program Icon

1G4

Y ou will get the following window:

Polhemus G4
Hardware Configuration @a—?}

What type of configuration would you like to perform?

@ Create New Dongle Configuration
Edit Previously Configured Dongle
Associate (Pair) Hub with System Dongle / Change Hub 1D
List System Dongle Info

View Hub Info

| €@cancel | | L Forward

Click the “ Create New Dongle Configuration” button and then click “Forward”
Y ou will get the following window:

Insert Dongle = o B

Please Remove Hub (if necessary) and Insert System Dongle

This dongle will be configured with the data you specify.

| @cancel | | Forward
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Follow the instructions on the screen and then click forward to the next screen:

Dongle Data e nr B
Dongle ID: )
(0-255) B
RF Address: 0x 05 8d e0 cf f8
RF Channel Group: '[,RF Group 1 | ¥ |

Select Apply to write this data to the Dongle

@cancel | | <iBack | | </ Apply |

At this point you can give the Hub aunique ID number. Data from this Dongle will be
labeled with thisID. A random RF addressis created for this dongle to uniquely identify
it when the dongle is associated to ahub. Finally one of four RF groups can be selected.
This allows the user to shift frequency band in the case of interference. When done

making the desired selections click the apply button. Y ou will then get the following
window:

#=% Dongle configured successfully.

Would you like to configure a hub to match this dongle?

¥ No |. o/ Yes. |

Press Yesto receive the following Window:
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Insert Hub

Please Remove Dongle (if necessary) and Insert Hub directly into computer using USB cable.
Turn on and wait for the blue LEDs to start cycling before continuing.

| @cancel | & Forward

Follow the instructions on the screen and the click Forward to get the following screen:

Provide Hub ID ll'

Hub ID:
(0-255)

RF Address: 0x 05 8d e0 cf f9

RF Channel Group: 1

Select Apply to Configure Hub

| E3cancel L &iBack | | < Apply-|
h | | w

Provide an ID for the Hub. Since multiple Hubs can be associate to the same RF dongle
this ID will uniquely identify the data. After choosing an ID click apply.
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Y ou will get the following Window.

Hub configured successfully.

Would you like to configure another hub to match this dongle?

®No || </Yes |

Click yesif you have more Hubs to configure. Be sure to give each Hub aunique ID

number. When done configuring al the Hubs, click no. You will get the following
Window:

e heers 'a
Insert Dongle

Please Remove Hub (if necessary) and Insert System Dongle

This is required to update the system data in the dongle. Continue when dongle is inserted.

N

LQWJ [F::».Farwan!_ |

This next step updates the user HUB configuration in the RF dongle. Follow the
instructions on the screen and click forward. The setup is nhow complete and you will
get the following screen:
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Configuration Complete h
2> |

Dongle ID: 0
RF Address: Ox 05 8d e0 cf f8
Radio Group: 1

Associated Hubs (Hubs paired with this dongle):

000

| #Close |

The system is now ready for testing. Plug the USB dongle into the Host computer.
Connect 1 to 3 sensors to each HUB to be tested. Turn on the HUB devices. The Blue
LED indicators will blink and then go solid. If the signal isweak as indicated by the blue
LED array, try using a USB extension cable to move the RF dongle away from the host
computer. Next start the G$ terminal application provided by Polhemus. You will get a
screen like the one below.

URM10PH234 REV A 15 AUG 2010



i

Press the connect button to connect the Hub to the host computer. Once connected the
connect button will shade and the disconnect button will be highlighted. Y ou can now
press the “Single Frame” button and data will be displayed like shown below: In this
example only one Hub is present with 2 sensors connected. At this point this system is
set-up and functional.

Hub 0, Sensor 1, 7484 -- 0.000 0.000 0.000 88.647 1.321 88.647
Hub 0, Sensor 3, 7484 -- 0.000 0.000 0.000 88.647 1.321 88.647

b
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Regulatory Information

Caution: Any changes or modifications not expressly approved by the party responsible
for compliance could void the user's authority to operate the equipment.

RF Dongle

FCC ID YJUG4USBO1
IC: 9183A-G4USB01
Polhemus G4 RF Dongle

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) this device may not cause harmful interference and (2) this device
must accept any interference received, including interference that may cause undesired
operation
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FCC ID YJUG4HUBO1
IC: 9183A-G4HUBO1
Polhemus G4 Hub

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) this device may not cause harmful interference and (2) this device
must accept any interference received, including interference that may cause undesired
operation

Note: This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interferencein aresidential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

—Reorient or relocate the receiving antenna.
—Increase the separation between the equipment and receiver.
—Connect the equipment into an outlet on acircuit different from that to which the receiver is connected.

—Consult the dealer or an experienced radio/TV technician for help.
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