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Overview of Presentation
Gedae

RADARSs often require multiple modes of processing
— One simple example is search and track

Multiple modes of operation mean the continuous stream of data
coming from the RADAR must be processed using different
algorithms or different parameter sets.

— Requires resetting the software and synchronizing parameter
changes.

Approach in a data flow based model driven development tool
should be to:

— Specify where in the data flow the change takes place,
— Have the functional components supply a reset method, and
— Let the autocoding tool implement the application reset.
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This is the top level graph for simulation of a RADAR system, It simulates the external environment, the AD converter and
the timing for the signal and data processing. The box Physicalt4odeSim simulates the signal that is transmitted by the
RaDAR transmitter and the signal that is received by the receiver. It puts it in a format that the AD converter would

produce at its output. The simRecwv box in the hModeProcessing3im box simulates the interface to the AD converter,

In future work we will add clutter and more complex targets to the physical model and develop more complex BADAR modes.
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Scope Snap Shot Showing @
Search Mode Data
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Scope Snapshot Showing the

Target in the High
Resolution Mode
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Note that the target is in the middle of the scope output. The application

centers the track window on the target.



Providing Simulated Data for
the Modes

Simulate receiving
data from a sensor

2 run ModeRADARSim.ModeProcessingSim
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The hox modeSimRecy simulates an 10 box (and will be replaced with an g
AD box when we convert this to an advanced technology demonstrator) and the
hox hModeProcessing contains all the modes (in this case 2) of operation.
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Signal and Data Processing :.. o

M 00 00
of Modes Gedae

mrun _ModeRADARSim.ModeProcessingSim.Model ContrO”er that deCIdES m

File Application Edit Wiew O What modes to Operate In Help
HodeSignalProcessing HodeDataPmcessinE{
|£> in range range rangeo r‘ange|
—— [= time time mode Il <_mode
—— 0 PRF (5]
— |=yzTime B t t
PRF P dt dt
] N id Y id
F Ego ~
N
R
float FRF \
float B[]
float P
Tl Feedback of
oat RO
Created by Gedae, Inc. control Slgnals
Author: William I. Lundgren
The first box completes the signal processing and the second hox
is the controller that decides what modes of operation to operate in.
exanp e ARS im/ModePr ing | Mo comment.
Status: Save examples/RADARSim ModeProcessing complete f'*E -E
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The preprocessing converts the incoming 12 bit data (in a
1B hit word) into complex floating point data for use in the
signal processing. The signal processing looks for the
pulse and if it finds one, calculates the range. It also does
a bit of simple tracking.

The boxes on the bottom, scope3 and others,

are a temporary data probe.
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Signal Processing of Search :.. o
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The matched filter optimal emphsizes the radar pulse and surpressed the noise in the input buffer,

The detection hox finds the location of the maximum energy in the filtered buffer and test to see if

this value exceeds the detection threshold.

The linear estimate makes a linear prediction of the range hased on past history if no pulse was defected.
The echohdr is a temporary debugging probe.
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Mormal we will convolve the input data with a fir filter whose |mag|nary
ceeflicients are the shape of the pulse. In this case it is just
a sguare pulse and could be done using a sum but to make partS
this application more general we have used the more flexible
fir filter approach. This could also be done in the frequency
domain using 2 FFTs and a vector multiphy.
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Firstwe take the magnitude of the complex data and then find the maximum
value (we have simplified the problem by only using one reflector) and finally
we create a detection data structure and make whether this was a detection
in that structure. That is, this is a detection if the value is = Th — the threshold.
YWe also turn the index into a range. r0 is the range to the first range hin

and Dr is the range width of a range hin. dt is the period between RADAR
pulses. echohdr is a temporary debugging probe.
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The preprocessing converts the incoming 12 bit dafa (in a
16 hit word) into complex floating point dafa for use in the
signal processing. The signal processing tracks the current

target using MTI processing.

The boxes on the bottom, scope3 and others,

are a temporary data probe.
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The matched filter optimal emphsizes the radar pulse and surpressed the noise in the input buffer. ThreShOId
The multk and round box converts the incoming range offset into the buffer into an range bin inde .

The track box uses and MTI tracker to maintain track on the target. The i_multk hoxes convert fllter
the range bin index to a range by adding the range offset to r0, the range of the first range hin,
The boxes lek and replacek check to see if the pulse if above the threshold. If not it replaces the
time with a —1 to indicate to the data processor that it has lost track at least tempararily.

The echohdr is a temporary debugging probe.
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This is an MTI tracker that basically moves the estimate of the location of a peak toward the index
that has the most energy. This works quite well even in high noise. The select hox at the end of the
graph selects the value of the current range hin that is estimated to be the center of the pulse,
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Future Work
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 We plan to create other modes
— Doppler processing across a number of cells
— Integration across a number of pulses to improve the SNR

» |f you would like a copy of this application please contact Gedae,
Inc. at bill@gedae.com



Conclusions
Gedae

Gedae’s language is idea for processing continuous streams of data

Real world applications on continuous streams often have several
modes, e.g., Searching and Tracking

Modal software can be easily specified in Gedae using
segmentation to branch data

Gedae simplifies modal software development by automatically
generating much of the software control
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