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,h,g devices and Frequency Hoppers.

14.  Video Smoothing

OFF GOOD T0OO 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too much so that the trace no longer represents the spectrum of the signal.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

SCREEN AUERAGING SCREEN AUERAGING

-100

CTR=2410.0000 SPAN=20,0000 RBW=50.00
SPAN «_1 | TRACES ENTER | S «_1 | TRACES
START | STOP |REF LUL eI [RES BN STOP  JREF LUL e [RES B
JUID S JSCRAUG [MARKER JHORE]Y JUID S [SCRAVG [MARKER JHORELY

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 hetween 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 hutton sets the marker back to 0.

TIME MARKER - When enabled, this feature vall

-100
-110

-120

{IB{AICIK FHII:TlIlF:"r' l

display the current marker number on the grid.

RESET

-40

Marker: 2499500 MHz, -29.0 dBm
a: -99.500 MHz, 2.0 dBm
Screen Avg: 11 values

B |
Vo A
Ay

SRR

PSET 900 PSET 5.% l

SAVE

VIEW CH l ECALL PSET rid| l TINE MER
l—

—

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

Persist over 20,7 ¥ sweeps
T |

I A
N I l’l ,I

\ A . { I W
v \fhh\\‘\‘]u..l L‘ﬁ [\h I.l‘l lP‘-""."a,"'nllfl_

|
1
anlrAr aa )t
1 ) VY y \l

-100

-110

-120

-130
" TR=2450,000 MHz SPAN=100,000 MHz RBW=1000 kH

e | TRACES

START | STOP |REF LUL JReS=M|RES BY

UID SM SCR AUG | MARKER JHi0RIETY

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 ahove the user set level.

Tap on the “H” hutton 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 ahove the set level.

The current percentage values displayed can bhe cleared by pressing the “clear” button on the
histogram data entry block.

HISTOGRAM DISPLAY
LEVEL -QOdBm‘t# CLEAR

100
0
20
70
60
g0

40

320
20
1';' ."lJ l‘.v\ /-"Ilfﬂ/"“'“lﬂw A l\\"}k'!.-,h\.-,"'l fl‘ (s - Jr‘a"""-‘ fr'l 'J.l"fﬂ'l-.hl‘-.,
1)
ZTR=2450.000 MHz SPAN=100,000 MHz RBW=500 kHz

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 bhottom 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 ahove 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 hutton in the upper left will clear all data from the screen and start from sweep 0.

SPECTROGRAM DISPLAY

Max: _-20[f& [
- Min: ﬂ"?lﬁ_

0
' TR=2450.000 MHz SPAN=100.000 MHz RBEW=1000 kH

INT ID I SAVE PSET 900 PSET 5.X I
R

VIEW CH | RECALL JPSET 24 E
—

I i
{IBAICIK| JFACTORY I I

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

This section descrihes 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 wiill
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>” hutton 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” hutton on the control panel. Tap the “SPAN” hutton 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” hutton on the control panel. Change the Threshold to -

45 dBm.

Start the Trigger: Tap the “G0” 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 ahove -45 dBm.

10. Stop the Trigger: Tap the “STOP” hutton 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” hutton on the control panel. Lower the Threshold to -55
dBm.

13. Start the Trigger: Tap the “GO0” 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” hutton 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 “GO0” 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 ahove -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”.

TRIGGER-CHANNEL POWER] <+ TRIGGER-CHANNEL POLER

LEVEL __-65|dBm[ 4 [ ¥ [0 Jstop LEVEL _-65(clBml 1 [¥ [0 Jstop
DELAY ___ 0.0000| us [+ 3 (MMM pELAy _ 0.0000[ us [2]3

, y A J\k

ll:ll:l : . -
SSUILE ‘ AR - l*‘n‘#
-120 “Waiting for Triqaoer... -- Triggered --

-130 -130
CTR=2412.,000 MHz SPAN=20.000 MHz RBW=50 kHz CTR=2412.000 MHz SPAN=20.000 MHz RBW=50 kHz

N e | TRACES

[ STOP JREF LUL eS| rES B [sTor JReF LUL e[ RES B

l UID Sn >SCR AUG | MARKER Jni0/RIELY I ID SM SCR AUG |1 1%

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 hased on spectrum and triggered
spectrum records collected from the BumbleBee using the BumbleBee controller application.

B i ot v ‘ v CrltFs j
B BT Ciinzzun (ail=t== Ediejugg) yL=y }

File Help

Bumble Bee / Converted Filenames

Input File:
Dutput File: |C';D ocuments and Settmgs\Dwnel\My 66cuments-';wi-rﬁax_wornla';iv\'/i‘rnax world200-5 show. out
Choose per Record fields Field Delimiter
v RTCDate [ Time Marker ~ Comma
v RTC Time I Reference Level el
IV Spectrum Data I Resolution Bandwidth Lt
[ Triggered Spectrum Data [ 'Clipped' [ves/no) " Space

W Include Header Record

Cancel |

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.
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