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Title Overview 

As part of the DHS SERRI project, ñScreening of Levees by Synthetic 

Aperture Radarò prototype mapping software called the Levee Assessment 

Tool (LAT) was developed to enable visual depiction and manipulation of 

geodata layers and synthetic aperture radar (SAR) images for the project. 

The LAT demonstrates capabilities to manipulate and load complex SAR 

datasets and to integrate selected feature detection and classification 

algorithms implemented as MatLab executables developed by the team. 

 

The LAT incorporates a unique GIS óTAB-MAPô user-friendly interface. LAT 

provides general capabilities to open, save, and close LAT projects (.lat 

extension files), zoom and view controls, data layer controls, and viewer tab 

controls. The LAT was designed and built upon open-source tools to provide 

a platform that is interoperable with other mapping products and extensible 

to future enhancements and extensibility. The software development team 

prototyped and tested basic data handling capabilities, data manipulation 

utilities, and integrated feature detection software into the final package.  
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Title Outline 

Document Contents  
ÅComponent Software 

ÅSystem Requirements 

Å Installation ς MatLab Runtime & LAT Installer 

Å Interface & Tools 

ÅAdding & Manipulating Data 

ÅManaging Layers, Groups, & Tabs 

ÅOperating the Classifier 

ÅOperating iCART 

ÅVisualizing Output & Results 

ÅNext Steps & Extensibility  
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Title Component Software 

Component Software 
MapWinGIS ς Popular OS GIS, Extensively Used for FED GIS Tools 

OSGeo ς Open Source Geospatial Libraries (GDAL, LibTIFF, Proj4, etc) 

Plugable MatLab Code ς Classification & Feature Analysis Tools 

        MapWinGIS Software Benefits 

ÅFree GIS Tool 

ÅDevelop  & Deploy Data Entry Methods 

ÅField Data Capture, Editing, & Markup 

Å5ƛƎƛǘƛȊƛƴƎ ΨLƴ ǘƘŜ CƛŜƭŘΩ 

ÅCan Connect to RDBMS ς Easy Integration 

ÅCan Readily Integrate Codes / Libraries 

ÅExtensible to New Data Types 
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Title System Recommendations 

The Levee Assessment Tool (LAT) was developed to run in Microsoft 
Windows for XP, Vista, and Windows 7 operating systems. The 
following configuration is recommended for running the software and 
using the demo data provided for this prototype: 

 

Recommended Minimum Configuration 

OS Configuration: Windows 7 Pro ( 32-bit or 64-bit) 
System Processor: 2GHz or better 

System Memory: 2GB or more 

System Disk (C Drive): 6GB for demo data installation  

MatLab: Installation of MatLab Runtime (provided) 

Levee Tool: Installation of Levee Assessment Tool 

Data: Copy Data onto C:/LEVEE_TOOL / (case sensitive) 
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Title LAT Deliverables & Data Contents 

The Levee Assessment Tool (LAT) is delivered on a DVD with the needed installation software, 
the MatLab Compiler Runtime, a subset of the data utilized in the research project, and folder 
for the user guide, documents, and a fully prepared loadable LAT project which is used 
exclusively for presentation slides in this document. The LEVEE_TOOL and data folder are 
organized as follows: [C:\LEVEE_TOOL\DATA] 

DATA FOLDERS 

Å BASEMAP_SHAPES 

Å BOILS_SLIDES 

Å DEM  

Å GEOL_SOILS 

Å IMAGES 

Å LEVEE_SHAPES 

INSTALLATION FOLDERS  

Å DOCS_UG 

Å LAT INSTALLER 

Å MATLAB_RUNTIME 

Å PROJECTS 

Å REPORT 
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Title Installation ς MatLab Compiler Runtime (MCR) 

Classification tools for levee feature extraction were developed using 
MatLab and used to create executable tools. These executable tools 
require the libraries and other dependencies provided in the MCR. 
The MCR is located in the folder LEVEE_TOOLS/MATLAB_RUNTIME 
and the installer is named MCRInstaller.exe 

1) Login as Admin 

2) Run MCRInstaller 

3) Opens Extractor 

4) Select Setup 

5) Install MCR 7.17 
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Title Installation ς LAT Software 

After installing the MatLab Compiler Runtime, the Levee Assessment 
Tool should be installed . This should be performed by an admin user 
on the target system by running the installer file: 
LEVEE_TOOLS/LAT_INSTALLER/LeveeAssessment_Setup.msi  

   мύ {ŜƭŜŎǘ ΨbŜȄǘΩ                                     нύ ¦ǎŜ ŘŜŦŀǳƭǘ ǎŜǘǘƛƴƎǎ ǘƻ ƛƴǎǘŀƭƭ 
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Title Interface & Tools (Main & Controls) 

LAT includes a standard main menu for File, Project Info, Tools, and Help 
as well as a toolbar for easily used GUI interface controls.  
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Project Controls 

New 

Open 

Save 

Save As 

Close View Controls 

Zoom In 

Zoom Out 

Full Extent 

Pan 

Layer Controls 

Add Layer 

Remove Layer 

Clear Layers 

Properties 

Select Controls 

Select Tool 

Identify 

View Table 

Export Data 

Tab Controls 

Add Tab 

Duplicate Tab 

Remove Tab 

Rename Tab 



Title Interface & Tools (File Menu) 

File GUI interface control tools are largely present in the main menu 
ŦƻǊ ΨCƛƭŜΩ ŀƭƭƻǿƛƴƎ ǘƘŜ ǳǎŜǊ ǘƻ ƳŀƴŀƎŜ [!¢ ǇǊƻƧŜŎǘǎ ŀƴŘ tǊƻƧŜŎǘ ¢ŀōǎΦ  
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Title Interface & Tools (Project Info) 

Project Info lets the user input specific information about a mapping 
project, levee system, sensor data, and location of interest for a 
mapping project . This is a simple example of custom input data forms. 
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Title Interface & Tools (Tools Menu) 

¢ƘŜ [!¢ Ψ¢ƻƻƭǎΩ ƛƴǘŜǊŦŀŎŜ ŜȄǇƻǎŜǎ ŀ ǎŜǊƛŜǎ ƻŦ ŎǳǎǘƻƳ Řŀǘŀ ǳǘƛƭƛǘƛŜǎ  ŀƴŘ 
tools for data processing, analysis, classification, and recoding. 
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Title Interface & Tools 

Early in the project, the team identified needs to perform basic data 
manipulation on UAVSAR data prior to analysis. These included 
histogram analysis, conversion to GeoTIFF, log transformation, and 
stacking the HH HV, and VV SAR bands into 3-band GeoTIFFS. These 
procedures were automated and built into the LAT for UAVSAR data. 

13 



Title Interface & Tools (Buffer & AOI) 

To identify levee segments of interest, create buffered areas around 
the segments, and produce an subset image of the AOI, a custom GUI 
tool was developed to automate the workflow: 

 

1) Load Shapefile 

2) Select Segments 

3) Create Buffer 

4) Specify SAR Image 

5) Name SAR AOI Output 

6) Creates Buffer Segments 

7) Creates Image Subset 

  (limited implementation) 
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Title Interface & Tools (Classifiers) 

The DHS SERRI Levee Project examined various methods to classify 
SAR data to detect features of interest on and around  Levees. Various 
classification methods were developed and tested.  The LAT integrates  
executable versions of two of these classifiers - Anomaly Detection 
and K-Means Clustering. The interface simply requires pointing to the 
input image, the mask file for the area to be classed, and the name of 
the output directory. 

 

1) Browse / Load SAR Image 

2) Browse / Load Data Mask 

3) Specify Output Path 

4) Start 
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Title Interface & Tools (Viz & Recode) 

The results of classification, for anomaly detection and for K-Means 
clustering, may require visualization of class values, exploration of 
value ranges, and identification of values likely to indicate features of 
interest. Thus, a tool called the άLƳŀƎŜ Classification Analysis and 
Recode ¢ƻƻƭέ or άiCARTέ was developed. 

 

1) Open Classified Image 
2) Explore Value Ranges 
3) Use Sliders to Adjust 
4) Update Statistics 
5) Reclassify Image 
6) Save Results 
7) Load Results in LAT 
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Title Tab Interface & Options 

17 

LAT provides capabilities to organize map contents in a unique and 
novel manner by providing a TAB interface. TABs are used to provide 
distinct map canvas areas and legends that allow grouping of layers 
and contents as well as control of symbol properties for each layer and 
group.  

 

 

1) TAB Controls  
Provided on Menu 

2) Tools Ą Options  
Enable Custom TABs 
 

 

 

 



Title Adding Layers & Groups 

18 

LAT provides capabilities to add and manage geodata layers into each 
TAB and to organize layers into groups.   

 

 

1) Layer Controls  
Provided on Menu 

2) Group Controls 
Provided in Legends 

3) Select Add Layer 
or Add Group 

4) Rename Layers or 
Groups and Drag 
Layers and Groups to Desired Legend & Layer Stack Position 
 

 

 

 



Title Setting Properties 

19 

The LAT Layer Controls in the Menu enables Properties to be set for 
Layers in each TAB and Group.   

 

 

1) Layer Controls  
Access Properties 

2) Properties Control 
Active Layer  
Symbology 

3) County Selected 
Transparent Fill 
Dash-Dot-Dash 
Selected for Line Style 

 

 

 



Title Setting Properties (DEM) 
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The LAT Layer Controls in the Menu enables Properties to be set for 
Layers in each TAB and Group.  The Layer Control Property sheet 
enables settings for the currently selected (active) layer including 
elevation data. 

 

1) Layer Controls  
Access Properties 

2) Select DEM Layer 

3) Set Values 
HillShading 
ColorScheme 
Azimuth 
Elevation 
Intensity  

 

 

 



Title Copying Groups, Layers, & Tabs 

21 

The LAT Layer Controls in the Menu enables TABS to be Added, 
Duplicated, Renamed, or Removed. Copying Groups and Layers within 
and Between TABs is accomplished by ΨwƛƎƘǘ-/ƭƛŎƪƛƴƎΩ in the Legend 
Control.  Drag select of Layers and Groups within TABS is supported. 

 

1) Legend Controls  
Copy and Paste 

2) Select Layer or 
Group to Copy 

3) Legend Controls  
Enable Full Copy 
and Paste of  
Layers and Groups.  

 

 

 



Title Operating Classifier 

22 

The Tools Menu enables access to Ψ!ƴƻƳŀƭȅ 5ŜǘŜŎǘƛƻƴΩ which is a 
selected set of classification tools that provide an example of the 
ability to develop and embed classification methods. Image subsets 
and masks are provided for levee segment for which active slides 
existed during UAVSAR acquisition. 

C:\LEVEE_TOOL\DATA\IMAGES\SAR_SUBSETS 

 

 

 

 



Title Operating Classifier 

23 

With the Ψ!ƴƻƳŀƭȅ 5ŜǘŜŎǘƛƻƴΩ menu open, the image data, mask, and 
directory for output data is selected. The classifier is then run and 
results are generated in the target folder. Output file names are based 
on the input names with RX added for Anomaly Results and K-means 
added to show results of unsupervised K-means Clustering. 

 

 



Title Operating iCART 

24 

The Image Classification 
Analysis and Recode Tool 
(iCART) enables classified 
results to be examined. For RX 
Anomaly Output, the image 
result is in decimal data from 0 
to 1 and similar data ranges 
provide indication of anomaly. 
Not knowing which value 
actually represent an anomaly 
requires exploring the data and 
setting desired value ranges to 
recoded values to indicate 
anomalies or features of 
interest.  

Here, classes of interest have 
been set for values over 0.05 
and over 0.32. Reclassify 
produced an output image. 

 

 



Title LOADING THE DEMO 

25 

This DEMO application and the associated data may be loaded after the data are 
copied into the C:\  drive. Levee Assessment project files have an extension .LAP. The 
path to load the project follows: 

C:\LEVEE_TOOL\PROJECTS\DHS_LEVEE_LAT_DEMO1.LAP 



Title TABS & DEMO DATA (Class Results) 

26 

The iCART results have been reloaded into the Classification Results TAB. In this TAB 
we see groups set for Anomaly Results, Masks, Class Results, Boils & Buffers, and 
UAVSAR data. Class results show output from other classification methods 
developed. The Ψ.ƭǳŜΩ colored area within the Levee Mask were detected in iCART. 

 

 



Title TABS & DEMO DATA (Basemap) 

27 

LAT default TAB for Basemap Layers is populated with a series of layers and groups 
useful for placing thematic layers for political boundaries such as states and counties 
as well as layers for rivers and water bodies.  These layers are provided in the demo 
folders for BASEMAP_SHAPES & DEMs. 

 

 



Title TABS & DEMO DATA (Levee) 

28 

LAT default TAB for Levee Features is populated with a series of layers and groups 
useful for mapping the levee and related features including sand boils, centerlines, 
buffer area, and water bodies. These layers are provided in the demo folders for 
LEVEE_SHAPES,  BOILS_SLIDES, and BASEMAP_SHAPES. 

 

 


