TotalPower Visual-Manual

IONAA

mario.natalidgmail.com

October 2023


mailto:mario.natali@gmail.com

TotalPower

Introduction

TotalPower is a computer program designed to allow RF Band monitor
and RF Noise measures using a Ilow cost RTL-SDR dongle
(https://www.rtl-sdr.com/about-rtl-sdr/ ).

The main functions are :

1. Plot of the RF signal captured from RTL-SDR on a continuous graph
and instantaneous representation on an analog meter.

2. Very flexible RF Band Monitor with several adjustments possible and
a special Galaxy H-Line detection mode.

3. Scan and automatic data-log of the noise received from a pre-defined
sky area working in conjunction with PstRotator.

(https://www.gsl.net/yo3dmu/index Page346.htm )

WARNING : THIS FUNCTION CONTROLS DIRECTLY ROTORS. PLEASE BE SURE TO SET

PROPERLY AZIMUTH AND ELEVATION LIMITS AND WATCH CAREFULLY THE MOVEMENTS
TO PREVENT ANTENNA DAMAGES.

4. Data analysis of RF Noise data-logs obtained with Scan function.


https://www.rtl-sdr.com/about-rtl-sdr/
https://www.qsl.net/yo3dmu/index_Page346.htm

TotalPower

Introduction

TotalPower is distributed with «Inno Setup» Windows installer that
makes the installation process very easy and predictable.

The installation process creates a main folder C:\Murmur and a
subfolder named C:\Murmur\TotalPower . The user can change both
directories.

The program will use the subfolder to store program and support files.
Several 3D example files are also provided.

To fully remove the program from the PC please run the Windows
uninstaller and remove manually the folders.

TotalPower requires Computer running Windows 10 with 1.5 GHz or
faster CPU and 200 MB of available memory.

This program is alive thanks to the help, suggestions and guidance of
many friends of the EME and SDR community and so | will appreciate
the feedbacks from all users in order to continuously improve
TotalPower.
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26 Movember 2022
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19 July 2022
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Change

Release 5.0.0

Added the function to show the relative speed of the galaxy arms in the H-Line analyzer screen
Release 4.0.0

Redesigned analog meter

Release 3.2.0

Added reset button on analog meter

Release 3.1.0

Added possibility to enter frequency directly

Release 3.0.0

Added possibility to shrink all user and program interfaces

Release 2.1.0

Minor modifications of GUI

Added more Azimuth / Elevation steps for finer scanning

Relegsze 2.0.0

Modified the thread that capture the RTL-SDR. buffer to decrease the CPU load
Redesigned saving methodology of <3D plots directory = that was sometime failing

Rev. 5.0.0
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RTL-SDR Installation

v The proper installation of the RTL-SDR is a prerequisite
before starting the program.

v" The installation guide of RTL-SDR is at :
https://www.rtl-sdr.com/rtl-sdr-quick-start-quide/

# TotalPower 3.1.0

- X
Samplig rate Moving average filter length  Time stamp
2.4MSPS | |50 ~ | |OFF V
Gain
d8
RTL-SDR Frequency
> |l 1300 | Mhz

LO converter frequency ( if present ) |0 Mhz
Please be sure that at

Mhz

the program start the
RTL-SDR parameters are
correctly displayed.

3C273_052721_1729.ttp
3c273 060122 1726 ttp
3c273_060122_1731.ttp
3c273_060122_1740.ttp

Start noise plot

Start band explorer and H-Line analyzer

Start 3D data analyzer

User interface e
= eset to default Rev, History EXIT



https://www.rtl-sdr.com/rtl-sdr-quick-start-guide/
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Noise plot

By clicking on «Start noise plot» the Total power plot mode will be activated.

When the plot function is active it will be possible to visualize an analog meter that will be very helpful to
fine tune antenna pointing.

Note : This function works better with « Time stamp OFF » which allows higher plotting speed

It is also possible to generate long term plots to survey some specific band or to plot drift scans pointing
the antenna to the future position of a noise source.

NOISE PLOT is demanding in processing power and so it may happen to see compressed plots if
recordings are long. Faster computers mitigate this problem.

User interface

+" Total Power plot — o
Run TOTAL POWER Freg=954Mhz, gain=36.5dB, MSPS=2.4 zoom
TotalPower 3.1.0 - x N
Local time 44 Eaq +" Noise readings meter —
Samplig rate Moving average filter len Time stamp )
o o ali— : Start time 42 Eaz .
Gain Elapsed time 00:01:0 407 F
< > @& 38 3 Faa Scale i
Measure total power ( noise }
RTL-SDR Frequency 35 3 E3s -
B < > | Mhz Show noise "up”™ Show noise "down™ 341 F3q L2
LO converter frequency [ if present ) [0 Mhz ol e e 4B 32 Esz Noise “down”
System receiving frequenc Mhz E E
§ ! Smoothed readings dB & &t
Device: 4 F28 Reset
- Scan for max noise
Check RTL- S0R Manufacturer: k L %9 -~ Hide meter
Product: I Eudivpicw 247 F24 Realtme 00.85 d8 Real tmeMaxhold  00.27 dB
Real time trace 22 Ea
3D plots directory All traces Smoothed -00.95 dB Smoothed Max hold 00.07 dB Save settings
Smoothed trace 4 20
18 F18
. Default Medium ] Fie
1729.18 . Modify scales 14 F14
- o 10 F10
Zoom
84 F8
< - Start noe plot T > Reset Ymax = (4508 ~ . .
2t b2nd explorer and H-Line analyzer —— Ymin = 548 P Ea
Start 30 data analyzer FoiEEE 2 F2
< 4 0] Fo
+ Save settings Check for updates Help E E
+ 2 2
Reset to default Rev, History EXIT Stop =4 15:13 E
> T T T T T T T
0 200 400 600 800 1000 1200 1400

User interface
zoom
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Band monitor

This function allows to monitor the signals at the frequency set for the RTL-SDR and with the
bandwidth set with MSPS.

Three modes are available : real time, peak and folding.

The real time mode is a continuous survey of the frequency.

The peak mode holds the peaks received allowing to see the spikes ( such as radar bursts ) that
otherwise will be invisible.

The folding mode is a special mode that integrates the signal received and so can help in
enhancing and make visible weak signals. This mode is used when H-Line mode is activated and
allows to see the H-Line signal coming from the galaxy even with small antennas.

e
TotalPower 3.1.0 - X N
il = . o
Samplig rate Moving average filter length  Time stamp H\ /‘L \ A }\‘ a { ’y l ‘I“l "r
s { = 11, YN \
24M85 v (50 | |OFF o IWMW y W ' Modtriomrisistinius g il VW dpninatf sty
5 Ay ¥ Wy, |
Gain : MMJb W \nm /‘“ “1 i F‘M b
< > a8 | A
RTL-SDR Frequency ° | — /—"’_‘/' \,.J--\
[P o | Mhz ' g —— et S
o / \
£, N\ o
LO converter frequency ( if present ) [0 Mhz e —
s : I~ s By
ystem receiving frequency 1 Mhz 71 o o |
T |52 || o] e - e e ' M= -
Device: MmOl \,_/’ ove = e T e PTiage o = e o « (58
Check RTL- SR Manufacturer: b - -
R _ : Real time mode H-line mode ( folding ) Peak hold mode

3D plots directory

User interface
zoom

|<_ Start band explorer and H-Line analyzer S

Start 3D data analyzer

+ Save settings Check for updates Help

Reset to default Rev. History ExIT N E W




Toltal Power NEW IN VERSION 5.0.0

H-Line analyzer

The H-Line function allows to estimate the speed of rotation of galaxy arms (respect to our position)
due to doppler effect, measuring the delta in frequency between H-line received peaks and reference

frequency.

Band width = 2.4 Mhg
Hydrogen Bine reference frequency & 1420408 Fikr

fmin =
Ryt
Cerie Speed of Galaxy's arm =

By moving the cursor on the H-Line peaks, it is possible to see the speed of that arm of the galaxy. In
the above example an area close to Sagittarius A shows two peaks that are originated from two arms

of the galaxy.
The speed of the first arm is -20.55 Km/sec. Both arms are moving away from us.

The model to calculate the speed is simplified but is offering a very good estimate of the relative
movement.
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Scan

This is a function that, working in conjunction with the program PstRotator, creates a noise sky map
positioning the antenna in 25 different directions.
The limits of the area to explore must be defined imposing Scan parameters.

Note : System pointing accuracy must be set as high as possible to avoid system hang up

Scan parameters

ote Powet pot = X
TotalPower 3.0 = X - TOTAL POWER Freq=954Mhz, gan=36.5dB, MSPS=2.4
Samplig rate Moving average filter length  Time stamp S Scan A - X
- ™
2amse5 | [s0 v |oer v .
e Ftaet thne 2 2 + Enter object name
b N - Elapsed time 2 = - GO Azimuth limits ( Min, Maxindeg.) [p  «| 280 NOISE MAP (dB)
Measure total power (noise ) L
RTL-SDR Frequency Shom roies vu | [Shom noiee v . ;: Elevation limits ( Min, Maxindeg.) [; | ag - s | 1.
G > Mhr _ ; Antenna oscillation damping time (msec. > 2
L i Real time readings a8 £ 32 Save reading] ping ( ) |500 ms 12 3 5
LO converter frequency ( if present ) [0 Mhz ‘Smoothed readings a8 £l » Azimuth / elevation steps (deg.) |5,0 deg, > Elevatfon 11 2 16
S 2 w9 8 7
System receiving frequency vhz Sconformaxrose | | i System pointing accuracy (deg.) |0.1deg. ~ o
Hodiy view . 25

3D Plot Azimuth correction for non zero elevation |no

Real tme trace 2
A g At the end of the scan activate MANUAL mode and stap P

= i i @ i — ROTATORS POSITION
) B i / Flapsed time Current  MNext
- ::.: :: = : 2 Azimuth  Elevation Azimuth
Plot speed - b E== Starting coordinates Elevation 55.0
b >l J Max noise coordinates P
z stp “ 15:13 _2, P;LR;;Z? Deltas Status : Idle
Start noise plot Do w0 e s o 1m0 10
P ——— —
Start 30 data analyzer
+ Save sattings Ched: for updates Help
Reset to default Rev. History Br
Q PstRotator - Registered to [DNAA v13.94 - X
Communication Setup Tracker RA/DEC GeoSats Maps MyMaps Google Maps SCPMap APRS EME DSN View Show  Preset Help
QRB Presets DXCC
330 ! 30 Kk DX Local Time: 2 | [N 90 75
o % e L4 1 7 & SovMiOrderof Malta s . .4 ED
300 . "L B 15 Spratly lslands e,
L] ] ,M 2 1 g 3 Monaco ‘o 43
J . 3BE: Agalega & St Brandon .
270 @ e a0 | < 3BE: Mauritius . a0
. . GO to Locator | 4 | 10 | 3B9: Rodiguez Island .
" . 3C: Equataorial Guinea hd . 15
2407 JERRE: Hoté | _HotB | 5 | 11 ||| can :
PP | GO to DXCC e 0
20 "% m BD o e |l —8 1 12 |
- . B .
A7 Local Time P Mode
@ IE (= Manual %
2431 243.1 @ 09:24:34 B PARK " Tracking
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Scan (cont’d)

The «GO» button will start a quasi-spiral movement of the antenna that will be implemented as a
sequence of 25 stop and go steps from point 1 ( starting point ) to point 25.

The coordinates of each point will be derived from starting point adding a multiple of the Azimuth /
elevation step defined in the parameters screen.

At each position, the program will stop the rotator, will wait the programmed damping time to
minimize the antenna oscillation and will take a noise measurement . The noise measures will be
displayed in the NOISE MAP area and will be also recorded in a file for further analysis with 3D Plot
program described later.

-~ b
Enter object name Sur
Azimuth limits ( Min, Max in deg. ) o %0 NOI dB) NOISE MAP (d B)
Elevation limits ( Min, Max in deg. ) o 90
Antenna oscillation damping time (MSec.) 00 ms
Azimuth / elevation steps (deg.) 50 deg Elevat 6
Syst 8 g
Azimuth correction for non zero elevation no
e Azimuth g
o
R ROTATORS POSITION D)
Elapsed time Current Next
< Azimuth  Elevation AZEROES
Close Starting coordinates Elevation -
Max noise coordinates Position: 1 AzZimu th
P;’:;'::”:' Deltas Status : Idle

User interface
zoom

The button «Azimuth correction for non zero elevation » introduces a correction that allows to make
the length of the travelled azimuth path during the scan identical independently from the elevation.
See https://www.eutelsat.com/files/contributed/support/pdf/Azimuth_Correction.pdf for more details.
NOTE : Please note that this can make the real azimuth step much bigger compared to the
programmed one.



https://www.eutelsat.com/files/contributed/support/pdf/Azimuth_Correction.pdf
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3D Plot

The « 3D PLOT » function reads the data generated rom the SCAN function and produces 3D Plots that
can be modified and analyzed dynamically.

It is possible to visualize both raw data and interpolated data ( cubic spline interpolation ).

The « ContourPlof » button allows to visualize a Contour-like graph that can give useful information
on the antenna pattern and on the noise signal source analyzed.

The « Save raw data » button allows to save in .csv format the data recorded for further analysis with
external programs.

:m‘:r:mr— (SRR T

Scdez ¢ . OCosowPle

Sun plot raw data Sun plot interpolated data Sun contour plot



TotalPower

3D Plot - Matiab

4
HOME LIVE EDITOR INSERT FIGURE VIEW 4 B EBE 2) @I, arch Documentation » Mario Armando >
— % s Subplot
i-label Vabel Title legend  Removel.. Colorbar Remove..  Grid  Remove..  X-Grid V-Grid Line - 4 Figure - ) X
ANNOTATIONS AXES
File Edit View Inset Tools Deskiop Window Help M
fp>ERE » C: b Users b mario » Dropbox b matlab b = —
Current Folder (3] Live Editor - untitled.mbx * Dcde |20 5 E Workspace
Name untitled.mbx * + | Sun noise original Name
@ | audio_bad FH Raw_data
= = 1 Raw_data = readmatrix('c:\I8NAA Sun_861928 1843 16 tH Raw_data_interp_c...
BN, F Raw_data_interp_li
B | tone generator 3 surf(Raw_data) tH Raw_data_interp_s.
£5130 Plot [0NAAmx 4 title('Sun noise original’); 14
5] 3D_Plot_IDNAA_TotaPower.mlix
5 colorbar
7 Raw_data_interp_linear=interp2(Rau_data ,4, 12
8 interp2(Raw_data ,4,
] Raw_data_interp_cubic=interp2(Raw_data ,4 10
11 surf(Raw_data_interp_linear)
12 title(*Sun noise interpolated linear'); 8
13 colorbar
15 surf(Raw_data_interp_spline) 6
16 title('Ssun noise interpolated spline');
17 colorbar 4
19 surf(Raw_data_interp_cubic)
20 title('sun noise interpolated cubic');
21 colorbar - -
) @ ry
File Edit View Inset Tools Desktop Window Help ~|| File Edit View Insert Tools Desktop Window Help ~|| File Edit View Inset Tools Desktop Window Help N
Ddds @08 kE Dedse |20 E Dode (208 KE
Sun noise interpolated linear Sun noise interpolated spline Sun noise interpolated cubic
16
16 16
20
14
15 12
104 10
5 8
Details
0l 6
80
4
2

Command Window

UTF-& script

Example of 3D data-log analysis performed with MATLAB® (Home use )

Rev. 5.0.0

Ln 21

Col

12
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Main window

TotalPower 3.1.0 - * 1. RTL-SDR Sampling rate in MSPS (Mega Samples Per Second ) :
Samplig rate Moving average filter length Time stamp 2.4MSPS’ 1'0 Msps and 0-3MSPS allowed-
2.4M5PS 1v| |50 5 . lorE 3~ 2. Moving average lengths ( Low pass filter ) : several filter
Gain lenghts are availalble in order to smooth the plot.
< a > d& 3. Time stamp : OFF, 1minute, 2minutes, 4minutes or 10 minutes.
RTL-5DR Frequency 20 The time stamp will be displayed directly on the plot.
- 5 I (= . RTL-SDR Gain in dB.

£ LO converter frequency ( if present ) |0 Mhz ¢

4
5. RTL-SDR Frequency in Mhz.
System recenving frequency Mhz 6. Frequency of Local Oscillator of converter ( if present)
7. RTL-SDR check.

8

Device:
hekRT-SR |  Morufochrer . Working directory were TotalPower will store noise plots and
Product: initialization data.
0 olote directory 3 9. Start of the noise / signal plot.
= mario . 10. Start of the band monitor and H-Line analyzer .
(£ Dropbox 11. Start of the program to analyze the noise plots.
» 12. Save all the settings identified with green color labels and the
X273 052721 0.t . screen position of all program windows showed.
Ty hen 1oy 17t 13. Check of current release of TotalPower ; the check is
3c273_060122_1740.ttp v performed accessing the web site http:/iOnaa.altervista.org/ .
14. Display of the this manual that is included in the download
Start noise plot 9 | paCkage-
Start band explorer and Hine analyzer | 15. Reset of initialization data ( restart of TotalPower is required )
e 16. Show the change list history.
H 17. TotalPower program termination.
+ Savesetings 1, | | Checkforupdates 13| | Hep 14 18. User interface zoom.
B estodettss | mevreoy o | a1, | 19- Activation of slider to change frequency.

20. Activation of direct input of frequency.



http://i0naa.altervista.org/

Noise readings meter

TotalPower

Plot window

20 o~ ™~ Scale 18
A 0.4
A Y Mose 1p*
/08 06 %
£ Noise "ck
08 ® 0.8 7}
§ ~ 1w
[ o< =
de meter
Real tme 48 Real time Max hoid a8
Smoothed 48 Smoothed Max hold a8 ave settings
-
R TOTAL PORVER Frege9ritihe, gane 3,500, MS5FS=2.4
5
Lol Ly |
Sl Dissar AF ;
Elagryred Lomar - ;
[RESTTTY bakal petswdd || Baena =
.
Drow rome " 2 Dhow ruiie "down” 3 "
Furad timer rradarsgs &8 a 2
wivwmet b er sty an -
5 Scan for s v ;
Pty vies .
£l e WaE g -
Al bacem 7
ccdws] TEw 9 0
= ek 10 .1 1
Phogebiby v abey ad
Renet 11 o Wpcme 112 1% :
Tixe 14
=l 93 Vs A
15
Yerin i
Pl gl
16
&
20 7y 18 3 19

1.
2.

14.
15.
16.
17.
18.
19.
20.
21.

Current plot time parameters.

This function shows the increase of noise
from the value detected at the time of the
button click.

This function shows the decrease of noise
from the value detected at the time of the
button click.

Noise values ( up or down ) measured in
real time and after moving average filtering
( smoothed ).

Analog meter ( 19 ) enable.

Once the noise measure is started ( up or
down ) it is possible to enable an analogue
meter (20)

Show both real time and smoothed trace.
Show real time trace only.

Show smoothed trace trace only.

Change plot dimension to allow better
visibility.

Reset Y Scale to the default.

Expand X Scale in order to see more data.
Reset Y scale to default.

Zoom Y scale.

Set Max and Min of Y scale.

Plot speed adjustment.

Print Graph.

Stop plot.

Close screen.

Analog meter screen

User interface zoom
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Band explorer window

|
!
B Band width = 2.4 Mhz
80 N
. e N
+| 2 1 3 Hine 4 o Filter cutoff 0.01 Bin width | 73 Hz
= o 4|Pezkhold | | Reset Yma;= s izs.08 Qi Filter taps | 50 11 Bin % 3129 12
5| Falding 6 8 |vmn= |58 v [TT933% & prriengnt [32768 Peakat (85,10 | Mhz
1. Start / Stop of Band Explorer . 7. Enable Hydrogen line ( H-Line ).
2. Close the window. observation mode.
3. Enable real time mode. 8. Reset to default.
4. Enable Peak hold mode. 9. Set Max and Min of Y Scale.
5. Enable folding mode ( to enhance weak 10. X and Y of cursor position.
signals ). 11. Adjustable Filter and FFT parameters
6. Reset functions to default. 12. Output parameters of FFT.

13. H-Line window
14. User interface zoom
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PstRotator parameters

TotalPower SCAN function can produce sky noise maps working in conjunction with the program PstRotator
(https:/www.gsl.net/yo3dmu/index Page346.htm ) and moving automatically the antenna.
UDP Control in PstRotator must be active and set as per following notes :

gistered to IONAA v15.34 - x

Tracker »u]-nR;c Geosats Ma::s T).Mapz Google Maps SCPMap APRS EME DSN View Show Presct Help 1. Set UDP control Port parameters=
e R a. Communication->UDP Control Port
— . / b. Set Port number 12000 ( default )
: e — I i c. SetlIP 127.0.0.1
oo 1 s B Sals0s O d. Mark «Automatically Positioning

reporting ...»
e. Save Settings

2. Set UDP mode active :
a. Setup->UDP Control

3. Set EL/AZ Controller:
a. Setup->AL / EZ +EL Controller->
b. Set your own controller



https://www.qsl.net/yo3dmu/index_Page346.htm
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Scan window

+ Enter object name Sur 7 16
18 1 GO Azimuth limits ( Min, Max in deg. ) o %0 8 NOISE MAP (dB)
Elevation hmits ( Min, Max in deg. ) ¢ %0 9
2 Antenna oscllation damping time (msec.) 50 e 1d
Azimuth / elevation steps (deg.) 50 deg 11 Elevation
System pointing accuracy (deg.) o, 1deg 12
3 3D Pt Azimuth correction for non zero elevation o v 13
Al the end of the scan activate MANUAL mode and stop 14 Azimuth
Scan start time
1 @ s ROTATORS POSITION
Elapsed time Current Next
Azimuth  Elevation 15 e — -
) Close
- Starting coordinates Elevation
Max noise coordinates Position: 1
t P;‘:-lkm:’ Y Deltas Status @ Idie
1. Start Scan. 12. Set system pointing accuracy .
2. Save readings. This is available after completing the scan. 13. Enable routine that automatically compensate
3. Start 3D anlysis program. Azimuth steps in order to explore the same cirular
4. STOP Scan but do not close the window. arc indipendetely from elevation. The correction is
5. Close the window. higher for higher elevations.
6. Show the PstRotator settings. 14. Set action to be perfomed at the end of the scan.
7. Name of Scan ( Object ) . This will be the initial name of 15. Scan noise summary.
the file saved. 16. Scanning window showing in real time noise value
8. Set Azimuth limits. measured.
9. Set Elevation limits. 17. Rotor window showing in real time rotor activity
10. Set oscillation damping time after the antenna movement. and position.

11. Set Azimuth / Elevation scanning steps. 18. User interface zoom
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3D Plot window

TotalPower 3DPlot BETA 3.0.0 % 1 =
17
all el | | Ladve spfiee frterpoiaied &2
=Y
[= Users
[£= mario
(== Dropbox 1 2 =
16 3.
Sun_0B0620_1716_ttp ~ |- 25.0
Sun_0B0B20_1719_ttp
Sun_0B0620_1723_.ttp 4.
Sun_060722_1045. tt 2
)‘{ :\\ I
Sun_050722_1102.tip 3 ’I ' ‘ \
Item Yalue 2 ,‘u’ \ I 15.0 5-
Object Sun ill’ ‘ \
Star time 080722111 / ‘ \
Stop time 080722_11( "N ‘ \\\ 6.
Step 5 I '.“‘ ?& L
Az stan 117.90 “‘ 5 ""‘ ‘ ‘\\\\ rﬂ' 7.
S T ““7””’?'1: A 8.
z Max Maise . il L e,
El Max Neise 57.00 lﬂlll""& ‘t‘\““\\\\\\% 9
Ma Naise 2110 {l};}‘i“\\‘\\“\ \ ‘ .
. . 55 e
Min Moise 457 w = 4'_
< T &0 115 10
AutoSeale 6 -
Feset 7 Delete file 8 Elevation {deg.) 50 125 Azimuth (deg.) 1 1 -
Save Raw dat® Close 10 | | Movse zoan g o i depending or afevalion
12 13 14 16
Scale Visible O Mo Frame Scalex | € i Angle | € > Color scale| € > 1 2-
11 Wie Frame  Seale’ | € i Angler [ < 24 Zoom | € >
Mesh visble I @) Cube Faces  ScaleZ| € > { _:1'1Csont0urF'Iot 1 3-
14.
15.
16.
17.

Working directory where TotalPower
will store noise plots and initialization
data.

List of noise plots saved.

Noise file selected by clicking on
previous screen.

Noise plots parameters . Nofe that an
asterix on Frequency denotes that a
converter was used.
Switch between
interpolated data.
Automatic scale.
Reset to defaults.
Delete file selected in 3.

Save raw data as .csv for further
evaluation.

Close program and window.

Switch on and off the plot scale and
the plot mesh.

Modify plot frame.

Zoom of X,Y and Z scale.

Modify X and Y scale angles.
Contour-plot activation .

Modify color scale and zoom.

User interface zoom

raw data and
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Disclaimer

If you download and use this program means that you agree to
following disclaimer :

THIS SOFTWARE IS PROVIDED "AS IS”™ AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHOR AND CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

YOUR USE OF THIS SOFTWARE IMPLIES YOU HAVE ACCEPTED
THAT IT IS FIT FOR PURPOSE.
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