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, Training Techniques

edge Sources & Algorithms not typically available to

acking Stages of Radar

L3

y of Ap ate Tools:
cenario Generation (i.e. GVS, STK)
Measured Radar Datasets (i.e. MCARM, JSTARS)
Simulated Radar Datasets (i.e. KASSPER)
M&S Tools (RL-STAP, MIST, etc)
Knowledge Sources (i.e. SAR Imagery, DTED, LULC/NLC, etc)
Algorithm Library (Filtering, Detection & Tracking)
Capability for Classified Development, Analysis and Evaluation

Real-time Connectivity to AFRL/IFEA Fusion Laboratory for Signal Processing-to-
Tracking Performance Assessments

Detection Reports Sent in Standard NATOEX Format for Input to FusionMap
and/or MTIX

MOPs Tool for Correlating Signal Processing MOPS to Relevant Tracking MOPs
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Accomplishments

PTE Flights 385 & 386 for JSTARS KA

of JSTARS CSI & CFAR Processing as a Baseline
pare KA Algorithm Performance

FAR Using JSTARS Data

t Improvement in Missed Detections &
ents in Target Tracking (more tomorrow...)

Devised a Global Hawk MP-RTIP KA Approach (Mid-Term Transition):
Korean Peninsula Scenario for Stressing “Real-World” Clutter Environment
Several Convoys & Large Density of Background Movers

Global Hawk Radar Parameters
Demonstrated Dramatic Improvements in Detection Performance (more
tomorrow...)

Currently Developing “Eye Watering Scenario” for DARPA/SPO to Evaluate KA
Signal Processing Algorithms
More tomorrow...



ument (ICD) to Aid KASSPER
ab Code to SPEAR Testbed

Complete “Eye Watering Scenario” Development



EAR Facility

ed algorithms in combination

ed algorithms effects upon
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. Jomt—S ARS — (Northrop—Grumman)
* MIST (SRC)
« RLSTAP (AFRL)



lities

e Bl sing
sion Interferometry
ed STAP

CFAR -
« Conventional Constant False Alarm Rate Processing
« Knowledge-Aided CFAR



in , Visualization,
1 Capabilities

* Tracking P,,.
* FusionMAP
« MTIX



dly — Graphical User Interface and
messaging system to allow for ease of use
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IS Testing Capabilities

Node 1
SDS Algorithm _ STAP CFA.R Parametric
»  Algorithm Algorithm
A A A Tracker

Node 2

SDS Algorithm
A

A 4

STAP
Algorithm
B

CFAR
Algorithm
B

Parametric
Tracker

Node 3

: STAP CFAR
SDS Algorithm »  Algorithm Algorithm > MTIX
A A A

* Test several algorithms at once or single algorithm with different

supporting processing
* More efficient and timely evaluations




-Aided Software

Knowledge-Aided Processing

Cetriove Cal * Provide mechanism to control flow

KA Call ! i
"ot o Cuer of data through the processing chain
Datacube [ ™ R0 0"

* Organize process so that modules
- can be added or removed without
" affecting the entire system

| od
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Bli;ast:s Suppression Al CFQE Trackers
Algorithms gorithms

* Provide feedback functionality for
I I I using knowledge gained by operation
to influence future processing

!
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| and LULC Level 1 databases
dding NLCD data which has

)

« MCARM
* Others to be determined.
* MySQL used to store data for easy querying



age Service

Server

Reports and
Output files

Sync and
Session Mgmt.

Messages
Sync and

Session Mgmt.
Messages

Client Side
Messenger

Server Side
Messenger

Query

Messages
Error and

Event
Notification
Messages

» Messages synchronize client and server
» File transfer and status queries handled



 to restrict access to actually run
1sing the SPEAR software

e Classified sc s and data will be used 1n evaluations
 Classified data will be handled in accordance with DoD
procedures



of Performance

S gene%ted using output from SPEAR

ol

<} |SPEAR Testbed Development Version 0.23 E]|§|
File Setup Tools windows Help

SPEAR Performance Analysis

Signal Frocessing
Measures of
Ferormance

On |
==

Compare

Select |

SP-OF Log Compare File

Tracking
Measuras of
Ferfarmance

On |
Single

Select

5001 Laog File

Truth File

“isualization

karea_truth.natoe:

ka 12 23 DZnatoes

NATOEX File

Remove

Analyze Return to Main Menu




ec :_- Measures of

« MDV

: ......... | -------------- ------------- e False Alarm Rate

....................................................................................

 Probability of detection

» Signal to Interference plus
noise ratio

................................................................................................................
----------------------------------------------------------------------------------------------------------------

---------------------------------------------------------

« SINR Loss

Relative Radial Velocity (m/s)

*Others



Ing Measures of

e Examples

~ * Gap Analysis
~ * Track Continuity
 Probability of False Declaration
 Track Initiation Time
e Target Identity Lifetime
s es 775 G es s * Track Purity
 Target Purity

=} Tracking MOP and Gap Analysis
Track ldentity Lifetime (Histogram)

Range Bins

e S e Average Track Life

B S £ TS St F ) PSS S S S

NN N . « Complete Set of tracking
e S MOPs available*

_________________________________________

|

* Tracking MOPs provided by AFRL/IFEA Fusion Laboratory



or configuration management,
ice, and report generation

was used in the report generation to allow users to create
PDF and HTML reports for distribution and web publishing
purposes respectively






PEAR Testbed

Developme : on O

File Setup Tools Windows Help

Mode Selection

-)0X]

SPEAR Processing Setup

Scenario Selection

-
Mode 1

j |I3|Dba| Hawk - Korea ﬂ

Simulation Setup Summary

Add to Queue

Scene: Global Hawk —Kores
Processor 1.2 GHz Platform: Global Hawk MP-RTIF Start Dwell: 1 <
) ) Stop Dwell: B0
Procezars: 2 Location: Forean Peninsula Range Cells; 256
05 Windows 2000 Subarrays: 8
SDS Alg: CFAR Feedback
[Queue:
< 5 Filter Alg: Joint Domain Localize
Delta Beam: “es
Dwells MTI Weighting: Taylar
) ) Use FFT: Yes
Algorithm Library
Algorithm Selection Tracker Selection Det_el:tAI_g: Trimmed Mean CFAF
Dimensions: 2
sSDS | Filtering | Detection | |F'arametric Tracker j
Tracker: Pararmetric Tracker
—> P b Of 14 Jofb
Algorithm Parameter Settings <
505 Params | Filter Paramsz | Detect F'aramsl Tracker Params | Knowledge:
< >
Clear Al
—>

Return to Main Menu




'Graphical User Interface

Algarithm tiom

= | L -) STAP Algorithm Parameter Window  [X)
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Diagnal Loading
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Step 2- Set Parameters
Spatial Taylor nbar
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X Spatial Taylor Sidelobe Level
Temporal Taylor Sidelobe Level
v Parametric AMF
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Inciude Delta Bearn

wiledge Aided Algorithms

llze FFT Ba

[~ SLCPre-Doppler STAP




<<?xml version="1.0"?>
<testbed config>
<clutter suppression>
<algorithm>
<algorithm name>JDL</algorithm name>
<algorithm_id>11</algorithm_id>
<vendor name>SRC</vendor name>
<vendor id>4</vendor id>
<parameters>
<guardCellsPerSide>1</guardCellsPerSide>

</parameters>
</clutter supression>
<cfar>

9

9
</cfar>
</testbed config>

Messages are passed between
client and server.

<?xml version="1.0"?>

<message>
<message type>1</message type>
<message name>CLI-SYNC</message name>
<message 1d>0000102340</message id>
<crypto>0</crypto>

</message>

<?xml version="“1.0"7>

<message>
<message type>100</message type>
<message name>FTP-INIT</message name>
<message 1d>1001230000</message id>
<crypto>0</crypto>
<ftp params>

<number_of files>3<number of files>

</ftp_params>
</message>




ements

for Message Service

g progress and
es in the rocessing

for er software to allow
portance to proceed over

\ jobs of greater i
less valuable ¢ ’es

 Real time interaction (if desired) with processing
chain






om Algorithm

. Test results including charts and numerical
metrics for use in validation



a Selection
Interface

t specify what data 1s fed
, 1S1;$to the algorithm

able for those algorithms which
* &rh.tural data to choose secondary

* IQ Data preferred in Range x Pulse x Channel format
 Params structure needed to pass parameters into

the clutter suppression function. A sample structure
will be provided to KASSPER contractors.



eﬁe& pass parameters into
utter suppression function. A sample structure
will be providec to KASSPER contractors.
 Outputs are Quiescent pattern, adaptive pattern, and
estimated SINR loss. These are output in
Range x Doppler format.



of access to

ces should be
r turnaround in algorithm
accepted

 SAR 1mage databases should be provided along with
code to utilize the imagery in the algorithms






dg. 106 and Bldg. 240 at AFRL/Rome
AFRL/SN & AFRL/IF with

» Sensors Directorate will have direct access via SIPRNet to
MTIX and GVS

 Information Directorate will receive feedback and high fidelity
signal processing results



SN) Unclassified
acility

100/1000 Switch
100T Ports X
g 0 P"”1

Platform and System Datagss eeee
lOther PC’s / Workstations

Resource Software
Linux & Windows

Common Available for

Disk System Cluster 15 GFlop General Use

1 Terabyte W . on Each Node

MATLAB Web-server
MATLAB & Compilers
GNU C/C++ Dev
JAVA / JDK/ JRE

Cluster
Users

Nqesto 3104 71

Web Users SUN Blade

B Fortran 90 Compiler

= SUN Workshop 6.0

a MATLAB & Compilers
= ]




RL/SN) Classified
ity

A | cooxirom

TacLane Com Interface
KG-175

Data Encrypted

Coax from
Linux & Windows TacLane

NetraTl
16 Resource Software

Available for
General Use
on Each Node

Cluster 16 GFlop

GNU C/C++ Dev
JAVA | JDK | JRE

L00T 3104 8

Several Machines
Will have MATLAB




Between SPEAR and
10N Laboratory

h AFRL/SN SIGNAL PROCESSING LAB
: Building 106

KASSPER
Databases

SBRSIM|
KASSPER

Data cube

NATO-Ex DIS PDU

[TEOCAL AREA NETWORK
:

DIS PDU

NATO-Ex

DIS PDU
DIS PDU




f End-to-End

understand the impact of
niques on the War Fighter
viewed by the radar operator

f

K-A Signal

Scenario Data Cube

K-A Tracking Visualization

Generation Generation Processing

Effectiveness
Evaluation




- Provide pe' formance evaluation feedback to
algorithm developer

+ Produce report of results from these tests



)n Performance Impact on
- Tracking
gnal processing = Poor tracking

i : —_—

| Missed
aft detections
Turn around | cause track
’ drops and
switches

Numbers on left represent target numbers
Colored lines represent individual tracks






valuations

g c_l?mpletion
I I

ithm 1mprovements on

as bea‘l established. Experiments
are received.

n
 Release of algorithm performance results will be evaluated on a
case-by-case basis by the DARPA Program Manager

* Encourage close working relationship between AFRL and KASSPER
contractors



are Upgrades
y
pdated with improved

. In the case of a significant
' lgeceive a revised ICD.

¢ 'software is not available.
Access o clus ay be made available on
a case by case basis in the future.

' o
» Report generator will be equipped with encryption
to add additional layer of security.



ults of Current

| #
- Introduced tomorrow in classified session



