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Quick Start Purpose

The purpose of this document is to familiarize the user by generating example SCoBi output
values from the simulator user environment. It is suggested that the user consultss the SCoBi
User’s Manual if the user wishes to learn about the physical representation and definitions of
the SCoBi simulator’s inputs.

This document has its own version number convention regardless of that of the SCoBi simulator
software. The two-digit version number of this document represents the major updates (to the
document) in the first digit and minor changes in the second digit. On the other hand, the three-
digit version number of the SCoBi software represents the major updates to the framework in
the first digit, minor changes in the second digit, and bug-fixes in the third digit.
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Example 1
Forest Analysis

1. Run the script runSCoBi.m file located in \sourcellib.
2. Select the Forest icon from the Analysis Selection Window.
3. Make sure the default-forest.mat system input file from \sourcelinput\system has
been loaded.
a. On the initial run, this input will be loaded.
b. If the values have been loaded correctly, the GUI should be filled with the values
depicted in Figure 1. (If the user runs or saves custom user inputs, the window
will be filled with those inputs when opened.)

(4] gui_SCoEi - X

&
e N

[Slignals of Opportunity [Co]herent [Bi]static Scattering Simulator

\‘-\'\./- e
.J\ - o, N, .
S‘ B | Transmitter Inputs Receiver Inputs
Frequency 370 MHz

Documents About

Altitude 20 m
Range to Earth Center 42164 | km Gain 0 dB
A¥e ERP 0 dB Polarization X ~
Weslall .
N v v Polarization R i Orientation Specular-facing  ~
Fonest Acsicuirune | [Sou Erctiahon Geo-stationary Specular-facing orientation angles (zenith and azimuth
& observation) for receiver are always equal to transmitter's
?} adh i I[ Elevation 50 degrees angles. ) PE
& oA | Gy
1 Azimuth (f North 0 d
V v v Zimuith (from North) IS Antenna Pattern Input
Seow [Torparaety | [Peamsrmoar | |WEeTLann Antenna Pattern Userdefined o
Simulation Settings EUIiIIE
. g Dielectric Model Wang s
Campaign default-forest User-defined antenna pattern for receiver should be
Ground Structure Single-layered given in the Antenna Pattern Input File.
Simulation Mode | Snapshot e

Single / Multi-layered ground inputs shoud be given in
Ground Cover |Vegetation e the Configuration Inputs file. Multi-layered ground has
additional dielectric profile fitting functions in this field.

Preferences

Include in Master Simulations Input Files

[ write Attenuation to Excel file Configuration Inputs File DAOrham\GitHub\SCoBhsourcelinputiconfiguration\de fault-ss-single-Tx_geostat xlsx Browse

Antenna Pattern File D:AOrhan\GitHub\SCoBisourcelinput\Rx_antenna_pattern\default_ant_pat.xlsx Browse

X Vegetation Inputs File D:AOrhan\GitHuk\SCoBlsourcelinputivegetation\default-veg_for xlsx Browse
Load Inputs Save Inputs run SCoBi

Figure 1: Default Input Files Loaded from default-forest.mat

4. Select the run SCoBi button in the bottom left corner of the GUI.

5. After completion, the output files will be located in \source\sims\master with a
timestamp indicating when the program was run and the corresponding campaign title
(e.g., “default_forest-16-Aug-2016_05 08 20.”)

6. Plot the output product using the scripts plotReflectivityVsVSM.m located in
A\sourcel\lib\scobi\plot\scobi. It will save the generated plot entitled
Reflectivity vs_VSM-EL_50-PHI_0-RMSH_1dot5.tif under
Amaster\default_forest<time_stamp>\figure\specular\reflectivity\vs_ VSM\
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Example 2
Agriculture Analysis

1. Run the script runSCoBi.m file located in \sourcellib.
2. Select the Agriculture icon from the Analysis Selection Window.
3. Make sure the default-agriculture.mat system input file from .\source\input\system
has been loaded.
a. On the initial run, this input file will be loaded.
b. If the values have been loaded correctly, the GUI should be filled with the values
depicted in Figure 2. If the user runs or saves custom user inputs, the window
will be filled with those inputs when opened.
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fransmitter should be given in the Configuration Inputs File

Antenna Pattemn Input

Antenna Pattern Generalized-Gaussian 52
Ground Inputs
Simulation Settings Beamwidth 30 deg
Dobson i
Campaign default-agricufture DEEZENELCEE
Side-lobe level 30 dB
Ground Structure Single-layered v
Snapshot i
Simulation Mode P! EassaEllaE 25 dB

Single or Multi-layered ground inputs shoud given in the
Ground Cover Vegetation &7 Configuration Inputs file. Multi-layered ground has additional Pattern Resolution 1 degrees
dielectric profile fitting functions in this field

Preferences
[“]Include in Master Simulations Input Files
[ ] wiite Attenuation to Excel fle Configuration Inputs File C:\SCoBi-masterisourcelinputiconfiguration\default-ss-single-Tx_var xisx Browse
Browse
LoadInputs SaveInpus I Vegetation Inputs File C\SCoBi-masterisourcelinputivegetationidefault-veg_agr xisx Browse

Figure 2: Default Input Files Loaded from default-agriculture.mat

Select the run SCoBi button in the bottom left corner of the GUI.

After completion, the output files will be located in .\source\sims\master with a
timestamp indicating when the program was run and the corresponding campaign title
(e.g., “default_agriculture-16-Aug-2016_05_45 19.”)

6. Plot the output product using the scripts plotReflectivityVsEL.m located in
Asource\lib\scobi\plot\scobi. It will save the generated plot entitled

Reflectivity vs EL-PH_15-VSM_0dot15-RMSH_1.tif under
Amaster\default_agriculture<time_stamp>\figure\specular\reflectivity\vs EL\
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Example 3
Soil Analysis

1. Run the script runSCoBi.m file located in \sourcellib.
2. Select the Soil icon from the Analysis Selection Window.
3. Make sure the default-soil.mat system input file from .\source\input\system has been
loaded.
a. On the initial run, this input file will be loaded.
b. If the values have been loaded correctly, the GUI should be filled with the values
depicted in Figure 3. If the user runs or saves custom user inputs, the will be
filled with those inputs hen opened.
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‘Ground Structure Single-layered given in the Antenna Pattern Input File.
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Input Files
D Write Attenuation to Excel file Configuration Inputs File D:AOrham\GitHub\SCoBisourcelinputicon figuration\de fault-ts-single-Tx_var.xlsx Browse
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. Browse
Load Inputs Save Inputs run SCoBi

Figure 3: Default Input Files Loaded from default-soil. mat

4. Select the run SCoBi button in the bottom left corner of the GUI.

5. After completion, the output files will be located in \source\sims\master\output with a
timestamp indicating when the program was run and the corresponding campaign title
(e.g., “default-soil-16-Aug-2016_05 49 19.”)

6. Currently, there is no released plotting functions for this type of analysis (Time-series).
It will be available in the near-future versions.
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Example 4
Root-Zone Analysis

1. Run the script runSCoBi.m file located in \sourcellib.
2. Select the Root icon from the Analysis Selection Window.
3. Make sure the default-root_zone.mat system input file from .\source\input\system
has been loaded.
a. On the initial run, this input file should be loaded.
b. If the values have been loaded correctly, the GUI should be filled with the values
depicted in Figure 4. If the user runs or saves custom user inputs, the will be
filled with those inputs hen opened.
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Preferences
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Load Inputs Save Inputs run SCoBi

Figure 4: Default Input Files Loaded from default-root_zone.mat

4. Select the run SCoBi button in the bottom left corner of the GUI.

5. After completion, the output files will be located in .\source\sims\master\output with a
timestamp indicating when the program was run and the corresponding campaign title
(e.g., “default-root_zone-16-Aug-2016_05_49 19.7)

6. Currently, there is no released plotting functions for this type of analysis (Time-series
over Multi-layered ground). It will be available in the near-future versions.




