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NOTE: Span MUST be set to 20 MHz. 

 

WHY USE IT? 

Trigger Mode is very useful to capture the spectrum from any source that is not continually 

transmitting on the same frequency. This includes 802.11 a,b,g devices and Frequency Hoppers. 

 

 

 

 

14. Video Smoothing 

 

   
OFF                                          GOOD                                       TOO MUCH 

VIDEO SMOOTHING (for the same signal) 

 

WHAT IS IT? 

Video Smoothing uses adjacent bin averaging to reduce the amount of fluctuation in the measured 

trace due to noise. This is different from Screen Averaging, which averages the same frequency bin 

from different traces. 

 

HOW TO SET IT? 

Tap the “ON” button to enable video smoothing. Use the arrows to increase or decrease the number 

of samples which are averaged for the smoothing. When properly set, Video Smoothing can reduce 

the variation of the trace due to noise without distorting the trace. It is especially useful for 

smoothing signals that are not continuous or repetitive. 

 

WHY TO USE IT? 

The user must use good judgment when applying Video Smoothing. It is possible to smooth the trace 

too much so that the trace no longer represents the spectrum of the signal. 
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15. Screen Averaging 

 

        
1 average                                                                    20 averages 

SCREEN AVERAGING 

 

WHAT IS IT? 

The screen averaging option provides an average of data points over the last N traces. 

 

HOW TO SET IT? 

Use the up and down arrows to set this value between 1 and 100. 1 is no averaging. Any value over 

1 will take the last N traces and display the average value for each frequency. 

 

WHY TO USE IT? 

Screen averaging is used as another method of smoothing the signal to average noise fluctuations. 
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17. Time Markers 

The time marker option, when turned on, will display the current time marker value when in the 

analyzer screen. The changing of this value results in a change in the time marker stored in any 

currently recording log file. The reset button sets the marker back to 0. 

 

 
TIME MARKER OPTION 
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PERSISTENCE DISPLAY 

 

The persistence display holds the peak value of each point in the spectrum sweep for N number of 

sweeps. The number of sweeps is determined by adjusting the value in the data entry block for 

persistence. Tap on the “P” icon located in the toolbar to actuate this feature. 

 

The X-axis is the current frequency range. The Y-axis displays the power values. 

 

 
PERSISTENCE  DISPLAY 
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HISTOGRAM DISPLAY 

 

The histogram display shows the percentage, over the last 100 sweeps, of power values at each 

frequency that is above the user set level. 

 

Tap on the “H” button in the toolbar to activate this feature. 

 

The level is selected by adjusting the value contained in the histogram data entry block. The X-axis 

is the current frequency range. The Y-axis is the percentage of time (from 0 to 100) when the power 

value at each frequency was above the set level. 

 

The current percentage values displayed can be cleared by pressing the “clear” button on the 

histogram data entry block. 

 

 
HISTOGRAM  DISPLAY 
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SPECTROGRAM DISPLAY 

 

The spectrogram display screen shows the previous 100 sweeps in time. The X-axis is the current 

frequency range. The Y-axis progresses from the current sweep on the bottom row to the oldest 

sweep on the top row. 

 

Tap on the “S” button in the toolbar to activate this feature. 

 

The power values are represented by the colors on to the color chart shown in the data entry block 

for the spectrogram display. The minimum and maximum values for the color range can be adjusted. 

Any value below the minimum power will appear as black. Any value above the maximum power will 

appear white. 

 

As shown on the image below, DSSS transmission bursts are visible as well as a CW signal that 

appears constantly on the right part of the current spectrum. 

 

The reset button in the upper left will clear all data from the screen and start from sweep 0. 

 

 
SPECTROGRAM  DISPLAY 
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Trigger Mode Example to Measure off-air signals. 

 
This section describes how to use the BumbleBee’s advanced Trigger Mode to measure off-air 

signals.  This example will measure signals on 802.11 b/g channel 1, but the center frequency may 

be changed to any that your BumbleBee can tune. 
 

A Reference Level Setting of –40 dBm is appropriate for most off-air measurements, and is 

recommended to start off-air measurements.  Changing the Reference Level to –30 dBm will 

decrease the BumbleBee’s sensitivity for stronger signals, and lowering the Reference Level to –50 

will increase the BumbleBee’s sensitivity for weaker signals. 

 

The Trigger Threshold represents the amount of channel power in a 20 MHz channel that must be 

exceeded to trigger the BumbleBee to measure the spectrum.  The Trigger mode requires the span to 

be set to 20 MHz.  

 

The Trigger Delay is not typically used for off-air testing and can be left at 0. 

  

1.    Start your BumbleBee, if it is not already, as described in the Getting Started section.  

2. Connect the 2.4 GHz omni-directional antenna to the BumbleBee. 

3. Initialize the BumbleBee: Tap the “MORE>” button on the control panel.  Tap the “FACTORY” 

button on the control panel.  

4. Set the frequency range to scan: Tap “PSET 2.4” on the control panel.  Tap “1” on the data entry 

portion of the screen.  This will set the center frequency. 

5. Set the Span: Tap the “<BACK” button on the control panel.  Tap the “SPAN” button and set the 

Span to 20 MHz. 

6. Set the Reference Level: Tap “REF LVL” on the control panel.  Change the reference level to –30 

dBm. 

7. Set Trigger options: Tap the “TRIGGER” button on the control panel.  Change the Threshold to –

45 dBm. 

8. Start the Trigger: Tap the “GO” button on the data entry portion of the screen  

9. Check for relatively Strong Signals: The BumbleBee will now trigger and display the spectrum of 

any signals that have a channel power greater than –45 dBm.  If the BumbleBee does not trigger 

and display a spectrum, no signals are present with a channel power above –45 dBm.  

10. Stop the Trigger: Tap the “STOP” button on the data entry portion of the screen. 

11.  Set the Reference Level: Tap “REF LVL” on the control panel.  Change the reference level to –40 

dBm. 

12. Set Trigger options: Tap the “TRIGGER” button on the control panel.  Lower the Threshold to –55 

dBm. 

13.  Start the Trigger: Tap the “GO” button on the data entry portion of the screen 
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14. Check for Signals: The BumbleBee will now trigger and display the spectrum of any signals that 

have a channel power greater than –55 dBm.  If the BumbleBee does not trigger and display a 

spectrum, no signals are present with a channel power above –55 dBm. 

15.  Stop the Trigger: Tap the “STOP” button on the data entry portion of the screen. 

16.  Set the Reference Level: Tap “REF LVL” on the control panel.  Change the reference level to –50 

dBm. 

17. Set Trigger options: Tap the “TRIGGER” button on the control panel.  Lower the Threshold to –65 

dBm. 

18.  Start the Trigger: Tap the “GO” button on the data entry portion of the screen 

19. Check for Relatively Weak Signals: The BumbleBee will now trigger and display the spectrum of 

any signals that have a channel power greater than –65 dBm.  If the BumbleBee does not trigger 

and display a spectrum, no signals are present with a channel power above –65 dBm. 

20.  Stop the Trigger: Tap the “STOP” button on the data entry portion of the screen to exit the 

Trigger Mode. 

 

The Reference Level and Trigger Level can be further lowered to check for weaker signals. 

 

Stronger signals may “clip” the display when checking for weaker signals, but weaker signals will 

not “clip”.  

 

        
Waiting for Trigger                                                              Triggered 

TRIGGERING EXAMPLE 
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BVS Chameleon (BumbleBee Edition) User Manual 
(for use with BumbleBee controller software version 2) 

 
Introduction 

Chameleon is a Windows XP application that converts data logged by the BumbleBee into an ASCII 

delimited file for use in post-processing. The data converted is based on spectrum and triggered 

spectrum records collected from the BumbleBee using the BumbleBee controller application. 

 

 
CHAMELEON MAIN SCREEN 

 

Spectrum Data 

Converted spectrum data consists of a complete sweep in every record. The start and stop 

frequencies are reported. The step frequency between power values is also converted. 
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The power values are then converted from the start to stop frequency. 

 

Triggered Spectrum Data 

The triggered spectrum data output is the same as the spectrum with the following exceptions: 

 

1. Trigger power level is reported in dBm. 

2. Trigger delay setting is reported in nanoseconds. 

 

The triggered data appears in the log file only when the triggered power value has been reached. If 

the power value is not reached, no data will be output. 

 

Other Fields 

Other fields which may be put into the output file include: 

 

1. The current reference level (in dBm). 

2. The current resolution bandwidth (in kHz). 

3. The RTC Date (mm/dd/yyyy). 

4. The RTC Time (hh:mm:ss). 

5. The Time Marker value. 

6. Whether or not the sweep peak was clipped (yes/no) 

 

Conversion Instructions 

 

To convert a file, use the following steps: 

1. Copy the log file off of the iPAQ and onto your desktop or laptop. 

2. Run the Chameleon application. 

3. Click File/Open to choose a file to convert. 

4. A default output filename will be created. Change if needed. 

5. Choose which fields you wish to have in the output file. 

6. Choose the delimiter to place between fields. 

7. Choose whether or not you would like a header record with titles for each column. 

8. Press the CONVERT button. 

 

The progress bar will monitor the progress of the conversion. 

 




