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In this case, close BTS EMG-Analyzer and disconnect the receiver. Wait 10 seconds and reconnect 
the receiver to the USB port of the workstation; then re-launch the software. If the message shows 
up again, enter in the Emg devices configuration panel and follow the instructions described in the 
System configuration section for the first-time users.  

Please note that this warning message is always showed at the first software usage after the 
installation of BTS EMG-Analyzer. In this situation, click on Ok and follow the instructions described 
in the System configuration section. 

 

10.1 Graphical resolution settings 

If the application graphical resolution is poor when opening the software for the first time, you may 
try to change the size of text and other items on the screen of your workstation: 

• Windows 7: Open Screen Resolution by clicking the Start button      ,clicking Control Panel, 
and then, under Appearance and Personalization, clicking Display. Then choose Smaller -
100% (default) and click on Apply. 
 

• Windows 8/8.1:  
o Open Screen Resolution by swiping in from the right edge of the screen, 

tapping Search (or if you're using a mouse, pointing to the upper-right corner of the 
screen, moving the mouse pointer down, and then clicking Search), entering 
Display in the search box, tapping or clicking Settings, and then tapping or 
clicking Display. Tap or click Smaller - 100% (default). Then tap or click Apply.  
or 

o Right-click or tap and hold the Windows desktop background and select Screen 
resolution. Click or tap the Make text and other items larger or smaller link in the 
Screen resolution window. Then drag the slider to left (Smaller) to decrease item 
size. 
 

• Windows 10: Select the Start      menu, then type change display settings in the search box on 
the taskbar. From the list of results, choose Change display settings and then choose 100% 

under Scale and layout. 
 

10.2 System configuration 

The first time you open the software select Laboratory on the main menu of the application window, 
located in the upper left corner, and then click on Set Emg Device (Figure 10.3). 
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Figure 10.3 

When the “Emg devices configuration” window opens, select the FreeEMG1000 device type ❶. 

At this point the application should automatically recognise the system Type (i.e., up to 10 channels 
or up to 20 channels) ❷ and the COM port assigned to the USB receiver(s). If the automatic 
identification fails, the user can manually select the Type ❷ and then, using the drop-down menu, 
the COM port(s) ❸.  

If the correct ports are selected, the Sensors’ form is enabled.  

The Sensors’ form ❺ is already filled with the serial number, probe type (EMG, EGN or FSW), label 
code and color of the available probes. All the available probes need to be enabled by clicking on 
the corresponding checkbox ❻. 

The EMG channel range ❹ can be picked among three amplitude values: 1.5 mV, 3.0 mV (default) 
and 6.0 mV. We suggest using the 3.0 mV range, which is suitable for most clinical and sport 
applications (Figure 10.4). 

The usage of the same RF channel by more than one device could bring to a disturbed transmission 
and consequently to the generation of signal artifacts. To prevent this, it is important to select the 
appropriate radio channel to be used by the receiving unit to communicate with the probes.  

If the workstation has an integrated WiFi card or the firmware of the receiving unit is version 
1.2.48.0 or later ❽, when opened, the EMGAnalyzer software automatically scans the WiFi space 
and picks the best communication channel. Automatic channel selection can be run again by 
pressing the RF Scan button ❾. Channels’ scanning can last from 10 to 60 seconds. A scanning time 
of at least 30 seconds (default) is recommended for the selection of the appropriate communication 
channel (Figure 10.5). 
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Figure 10.4 

 

 

Figure 10.5 

If the receiver has a previous firmware version or the workstation does not have a WiFi card, the 
user can manually change the radio channel within the range 11 – 26.  

For more details on how to change the RF Channel see the Appendix D – RF Channel. 

Most of the EMG signal power is located between 10 and 250 Hz and scientific recommendations 
require an amplifier band setting of 10 to 500 Hz. According to the Sampling Theorem of Nyquist, 
the sampling frequency should be at least twice the signal bandwidth to avoid information loss. 
Therefore, the acquisition frequency of the EMG signals is fixed to 1000 Hz.    

After all parameters have been set, click on Update at the bottom of the configuration window ❼ 
(Figure 10.5). 

❶ 
❷ 

❸ 

❹ 

❺ 
❻ 

❼ 

❾ 

❽ 
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10.3 Acquisition protocol definition 

At the first use the following message will appear (Figure 10.6Error! Reference source not found.). 

 

Figure 10.6 

Click on Ok and the following window will open (Figure 10.7). 

 

Figure 10.7 

This window allows you to create, modify, open and activate acquisition protocols.  
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The choice of a proper protocol is very important since, in order to perform an acquisition, 
a protocol compatible with the number of activated probes must be selected. 

This protocol panel can be opened from the main menu of the application window, by selecting 
Laboratory (at the top left corner) and then by clicking on Create Emg Protocol (Figure 10.8). 

 

Figure 10.8 

At the first use a default protocol is automatically created: the number and type of the configured 
and turned on probes are automatically detected, and a general description is assigned to each 
signal.  

For details on the creation of a customized acquisition protocol, please refer to the BTS EMG-
Analyzer user manual. 

If all probes are connected to the receiving unit, the corresponding connection LEDs at the top-right 
corner of the main application window will be green (Figure 10.9). Furthermore, the EMG signals in 
the protocol window (highlighted in the picture) will have labels reflecting the label color and code 
specified in the configuration panel. 

Please note that while the Protocol panel is opened the connection status on the software interface 
is not updated 
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Figure 10.9 

In this condition, just click on Set Active (Figure 10.9) and then on Yes (Figure 10.10). 

 

Figure 10.10 

 

Now close the protocol window (Figure 10.11). 
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Figure 10.11 

10.3.1 Troubleshooting – probe(s) not connected 

If one or more configured probes have not been able to connect with the receiving unit, the 
corresponding label will be grey in the protocol panel (instead of blue or red as set in the 
configuration panel). Moreover, the corresponding connection LED visualized at the top right corner 
of the application will be red (not connected) instead of green (connected) (Figure 10.12). 
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Figure 10.12 

In this case check the following: 

1. The probe light is turned off: the probe is either switched off (EMG) or fully discharged (EMG, 
FSW and EGN). 
 

A. The probe needs to be used for the acquisition: 
 

a. EMG probe: close the protocol panel. Try to switch on the probe by bringing 
it in contact with a magnet. If the probe turns on and connects to the receiver 
(as indicated by the status LED), wait until the connection LED becomes green; 
then reopen the protocol panel. If the connection LED in the application does 
not turn green, try closing and reopening the BTS EMG-Analyzer software. If 
the probe light switches on, but the probe cannot connect with the receiver, 
try changing the RF channel (see Appendix D – RF Channel). If the probe light 
stays off, see point 1Ab. 
 

b. EMG/FSW/EGN probe: close the protocol panel, plug the probe into the 
charger and wait until it is fully charged. Then turn the probe on, wait until 
the connection LED in the application becomes green, and reopen the 
protocol panel. If the connection LED in the application does not turn green, 
try closing and reopening the BTS EMG-Analyzer software. If the probe light 
switches on, but the probe cannot connect with the receiver, try changing the 
RF channel (see Appendix D – RF Channel). 
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B. The probe does not need to be used for the acquisition: 

 
a. In the protocol panel click on the “Only connected sensors” checkbox. Then 

click on the protocol you want to use (e.g. “defProt.pro”) to (re)load it. The 
list of EMG labels will be reorganized to consider only the connected probes. 
The first EMG label will be associated to the first available probe, the second 
label to the second available probe, and so on (Figure 10.13). 
 

 

 

Figure 10.13 

 
b. Create a new acquisition protocol or open/modify an existing one involving a 

number of probes equal to the number of connected probes. 
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2. The probe light is turned on and blinks rapidly for cycles of a few seconds: the probe is in 
scanning mode and cannot connect with the receiver. Close the protocol window and check 
that all probe data (serial number, type, label code and color) in the Sensor form of the 
configuration panel are correct. If incorrect data is found, correct it and update the 
configuration. If all data are accurate, try changing the RF channel (see Appendix D – RF 
Channel) then click Update. Now check if the probe is properly connected (as indicated by 
the status LED). 

 
3. The probe displays a status LED with an anomalous blinking period: the probe has entered 

an error state and needs a reset. After the probe has been turned off and then on again, it 
should be able to connect with the receiver. If not, check point 2. 

If the problem was not solved, please address the Customer Service. 

See Appendix E – Technical Service and Repair for detailed information on how to contact 
BTS Customer Service. 

 

10.4 Patient record and trial acquisition 

After the activation of the acquisition protocol, a new acquisition can be performed.  

To perform the first acquisition, add a new patient to the BTS EMG-Analyzer database by clicking on 
New Patient in the main application window (Figure 10.14). 

 

Figure 10.14 

Fill all needed fields with the patient information. Please note that all fields marked with an asterisk 
(*) are required. Then click on Add Patient to save new data in the database (Figure 10.15). 
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Figure 10.15 

Select the just created patient in the Database panel and then click on New Session (Figure 10.16). 

 

Figure 10.16 

Insert the session information then click on Create Session (Figure 10.17). In the session form, all 
fields beside the Pathology field are optional. 
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Figure 10.17 

Select the just created session and click on New Trial (Figure 10.18). 

 

Figure 10.18 
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Insert the desired trial name in Trial to acquire field (required field). Then click on the Acquire 
button (Figure 10.19). 

  

Figure 10.19 

The following warnings would appear if the Trial to acquire field was not filled (Figure 10.20), or if 
the same trial name had already been used in the session (Figure 10.21). 

 

Figure 10.20 

 

Figure 10.21 

If one or more probes used by the activated protocol are not connected, after clicking on the Acquire 
button the following warning will be displayed (Figure 10.22). Activate a different acquisition 
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protocol (congruent with the number of connected probes) or connect the missing probe(s) to 
enable the acquisition process. 

 

Figure 10.22 

The acquisition with memory storage is the default acquisition mode. To enable the EMG Real Time 
acquisition mode click on the corresponding checkbox in the acquisition window. 

For more details about differences between the acquisition modes, please refer to the EMG 
wireless probes chapter (Solid-state memory and EMG probes status LED sections) or the 
BTS EMG-Analyzer user manual. 

Click on the View button to start data transmission (Figure 10.23).  

 

Figure 10.23 

By default the first eight available probes’ signals are displayed. If more probes are available, it is 
possible change the displayed signal through the View drop-down menu or to Scroll using the red 
arrows. The probes’ status is showed by the colored LED at the top left section of the acquisition 
panel (Figure 10.24).  
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Figure 10.24 

If the View > All option is selected, all signals will be displayed. In this way the correct acquisition of 
data from all probes can be verified. If each probe is connected and works properly, the relative 
acquired signal(s) should be visible in the graphic(s). To start data recording click on Start Rec (Figure 
10.25). 

 

Figure 10.25 
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To end the acquisition process click on Stop. A clock at the top right corner shows the acquisition 
length (Figure 10.26). 

 

Figure 10.26 

The download of data starts at the capture stop (Figure 10.27). The download phase is performed 
only when the acquisition with data storage modality is used. 

 

Figure 10.27 

After all data have been dowloaded by the application, the recorded signals are displayed on screen 
to be reviewed. Data can be saved by clicking on the Save button. To close the acquisition window 
click on Close (Figure 10.28). 
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Figure 10.28 

When the Save button is clicked, a Notes window will appear to allow the user to write a text note 
that will be associated to the acquisition (Figure 10.29). 

 

Figure 10.29 

Saved trial(s) will be available for review in the Database panel. Expand the patient tree and double-
click on the trial that needs to be reviewed ❶. The trial appears in the Trial to add to the protocol 
box ❷. Click on it to open the Preview of selected trial ❸. Some visual elaboration may be 
performed on the signal by using the buttons on the left side of the application ❹ (Figure 10.30).  

For more details on the signal elaboration or on the software application, please refer to the 
BTS EMG-Analyzer user manual. 
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       ❷ 
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If a probe momentarily loses the connection with the receiving unit during the recording phase, the 
signal displayed in real-time by the application will show zeros in place of missing data (Figure 
10.31). 

 

Figure 10.31 

Figure 10.30 
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For acquisitions with memory storage, after the download phase, the signal is filled with 
dowloaded data (Figure 10.32).  

 

Figure 10.32 

At the end of each daily session, remember to: 

• Close the BTS EMG-Analyzer software 

• Unplug the receiving unit or else turn off the computer 

• Place all probes in the charger and turn them off. 
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11 Patient preparation 

Before starting the session with the patient, verify well in advance if the probes are properly 
charged. 

The quality of the EMG signal acquired with the BTS FREEEMG 1000 system is linked to the quality 
of the contact between skin and electrodes. Please follow these recommendations in order to 
obtain the best results:  

• Do not use on irritated skin or open wounds. Apply electrodes only on undamaged skin and 
verify that their removal does not cause any harm to the patient; 

• Use pre-gelled electrodes certified for a medical use and complying with the directive 
93/42/EEC (amended by 2007/47/EC); 

• Do not use pre-gelled electrodes beyond the expiration date or with dry conductive gel; 

• Do not re-use or move the electrodes after having applied them. 

Before applying electrodes, make sure the skin surface is clean and dry. Please note that hair, oils 
and dry dermis increase skin impedance, consequently decreasing the quality of the acquired EMG 
signals.  

Placing the electrodes on the patient and then fastening the probes to the electrodes may be 
difficult for the operator and may cause discomfort to the patient. We suggest fastening the EMG 
probes to the electrodes before applying them on the patient’s skin (Figure 11.1). 

 

Figure 11.1 

The EMG probes should be placed over the “belly” of the muscle of interest, avoiding the tendinous 
insertions. The electrodes must be aligned parallel to the muscle fibres (Figure 11.2). 


