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Agenda

• Background – Reason for SPEAR

• SPEAR Architecture Discussion

• SPEAR Components Description

• “Demo” With KASSPER Data Set #2

• Summary
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Why SPEAR?

• More Effective Demonstration of Warfighter Relevance & 
Transition to Warfighter Requires Detailed System-specific 
Analysis and Mapping to Appropriate Metrics (i.e. Tracking)

• Integration of Tools Across Disciplines:

– Scenario Generation

– Modeling & Simulation (Datacube Generation) 

– Measured Radar Datasets (MCARM, etc)

– Knowledge Sources (DTED, NLC, etc)

– Algorithm Library (Filtering, Detection & Tracking)

– Measures of Performance 

• Classified Facility (Computers, Telecomm, etc)

• Rigorous Algorithm Evaluation & Analysis
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SPEAR Processing Architecture

The SPEAR Software 
consists of multiple 

components to allow for 
controlled and secure 
processing on local or 

remote processors.
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Administrative Tools

• SPEAR contains a central administration tool for adding algorithms, 
datasets, users, and hosts to SPEAR configuration.
• Distributes new configurations to servers and all clients registered in the 
database.
• Allows the administrator to permit or deny access for any user to 
algorithms.
• Works hand in hand with the other components to provide a seamless 
testbed configuration
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Administrative Tools
Adding Algorithms
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SPEAR Server

• Provides secure access to the SPEAR MATLAB 
processing environment

• Manages user sessions using MySQL database

• Queues jobs on any given host.  Allows SPEAR users 
to put jobs on queue to process in the order which 
they were received

• Dynamic Configuration

– New Algorithms are recognized as soon as 
administrative software distributes their info

– No need to recompile, restart server or client 
software
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SPEAR Server

• Provides secure access to the SPEAR MATLAB processing environment
• Manages user sessions using MySQL database
• Queues jobs on any given host.  Allows SPEAR users to put jobs on queue    
to process in the order which they were received
• Dynamic Configuration

•New Algorithms are recognized as soon as administrative software
distributes their info
•No need to recompile, restart server or client software
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Software Security

• Layers of security

– Authentication – Users must log on to the SPEAR 
System to be allowed to access any of its 
capabilities.

– Intellectual property protection – Users can only 
use algorithms and datasets that they have 
permissions for in the SPEAR policy

– File system security – algorithms and other 
important files will be protected from general users

– Physical Security – server and administrative 
software located on hosts that are not available to 
everyone physically
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SPEAR Demo

• Show how to select data set (KASSPER data set)
• Show how to configure automated processing
• Show how to view detection MOPs
• Show how to view tracking MOPs
• Show Visualization of detections
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SPEAR Main Menu
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Processing Setup Screen
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Selecting a Dataset
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KASSPER Data Set2 Selected
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Selecting CPIs to Process
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Selecting CPIs to Process



19

(For Official Use Only)

Secondary Data Selection Scheme
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Clutter Suppression Algorithm
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Configuring STAP Algorithm
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Selecting CFAR Technique
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Configuring CFAR Algorithm
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Selecting Tracking Method
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Selecting Server/Processing Node
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Ready to Run
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Configuration Files
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Loaded Configuration File
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Selecting Server/Processing Node
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Ready to Run
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Server Side Processing Outputs

ASCOPE Before Clutter Suppression After Clutter Suppression

Before Clutter Suppression After Clutter Suppression Est. SINR Loss
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Performance Analysis Screen
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Analyzing Signal Processing MOPs
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Selecting Results Files to Analyze
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Selecting Analysis Display
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CPI #1 Before Clutter Suppression
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Analyzing Tracking MOPs
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Selecting Tracking Analysis Display
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Track Waterfall Display 
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Setting Up Visualization Tool
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Configuring Display Options
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Ready to Run Visualization Tool
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Visualization Example

A/C & Detection Reports

Detection & Truth

Detections, Truth
& Tracks

Click for DemoClick for Demo

Click for DemoClick for Demo

Click for DemoClick for Demo
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Summary

• SPEAR Demo CD Available

• SPEAR Access Requests 

• KASSPER Algorithm Integration & Evaluation

• Other SPEAR Uses (MC2A, SBR)


