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3.6 Connecting Power

3.6.1 Radar

AIMS Radar systems are all designed for 48 VDC inlients can optionally order 24 VDC
versions as well, but these must have a 24 voltansal communications module version
feeding it. AIMS radar systems are power condehrso they can be powered by four 12 volt
car or RV batteriesA volt meter and cut-off switch should be installedunning on batteries to
ensure the radar is not damaged from drooping gelés the battery dieBhe CPU will
shutdown if voltage droops significantly. If thisaurs, communications to the client software
will discontinue and the radar will require cyclipgwering to restart the radar server software.
AIMS Fast-Scan radar systems come in a varietgges. For 1.5 km systems, the power pull
will be a consistent 2 AMP load, or 98 Watts whenning. There is a rush pull of current
(spike) at startup, which can be high as 2.5 AMA®Rwer draw and current rush increases for
further range systems. For 20 Watts, the power dsakout 150 watts (varies slightly with
options) with a 200 Watt rush at startup.

3.6.2 Cameras

Most thermal cameras use DC voltage. The rangeltdge is 12 to 28 VDC for the most part.
DMT has 24 VDC supply for the purpose of feedingrthal cameras. A 12 or 15 VDC supply is
also included for powering onboard electronics sTdan be routed to the wiring block for use by
the camera (see wiring block diagram for Unive3ammunications Module — Figure 14). The
power draw for many uncooled thermal cameras aetlean 25 watts of power. Cooled thermal
cameras or multi-sensor camera products can puadliderable current. Check that the power
draw is less than 75% of the power rating on th& R€ power brick (printed on the brick).
Many dome security companies use 24 VAC. Optign#tle Universal Communications
Module can be fitted with a 24 VAC supply. This plypis rather large and should be able to
power any dome camera on the market that uses Z2. ZAeck the camera literature before
using this supply to ensure you have selectedigine power.Some newer models of dome
cameras have switched to DC voltage, so damageazaum if the wrong selection of DC or AC

is made.

3.6.3 Universal Communications Module and Utility Enclosures

The Universal Communications Module (UCM) and thsédtower utility enclosures accept 120
to 240 VAC, 40-63 Hz (auto-ranginglPower conditioning is present on every enclosure
provided by DMT, however, the power should be witRb% of the rated supply voltage.
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Circuit breakers exist in all enclosures providgddMT. These protect the radar, cameras and

other equipment from faulty hookups or power protde These are a safety measure supplied by
DMT and are not a substitute for proper planningppration and care.

3.7 Hardware Adjustments

The antenna is controlled by two motors, an azinmutor for bearing and an elevation motor
for elevation relative to the ground. Under noreiedumstances, both of these should be
properly adjusted and require no modification. Whet to the home position (0° azimuth, 0°
elevation) both of the home pin detection LEDs $thdae lit (see below). If not, these may
require adjustment detailed in the following twdbsections.

ELEVATION
HOME PIN
DETECTICN
LED

AZIMUTH
HOME PIN
DETECTION
LED
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3.7.1 Adjusting the Azimuth Home Pin

The adjustment of the azimuth home pin positioesttip of the home pin close enough for the
hall-effect sensor to detect it while far enougraguo prevent accidental collision between the
detector and the home pin during use or transpidre adjustment is fairly simply and only
requires an adjustable open end wrench and hexskeybelow).

™~ LIGHTINDICATOR

P S 2. ADJUSTGAPTO1/16”
1. RELEASELOCKING NUT —

RETIGHTEN LOCKING NUT

While adjusting the azimuth home pin, remember tih@tradar will always spin to the right
(clockwise) when searching for the home pin.
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3.7.2 Adjusting the Elevation Home Pin

The adjustment of the elevation home pin positibleshome pin directly over the hall-effect
sensor while the antenna is aimed parallel to trezbn. The adjustment is fairly simply and
only requires a hex key (see below).

2 TIGHTEN WITH
ALLEN WWRENTH

I
L. WHEN ANTENNA :
HORIZONTAL TO |
GROUND. ADJUIST |
|

|

90"

HOME PIM T TOP
OF DETECTOR
(VERIFY LIGHT 5 LIT:

When adjusting the elevation home pin, remembdrthi®aradar will always assume the antenna
is resting in a downward position and will eleviite antenna to search for the home position.
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4 Server Software

Although most all of the software parameters maynoeified through the server interface, it is
recommended that the normal use and modificatidhefystem parameters be performed from

the client interface where more comprehensive aecking and boundary conditioning is
performed to prevent the user from configuring Bnaamal operating condition.

Nonetheless, in this section we will introduce tbader to the user screens available at the
server interface and will advise which parameteustine setup from the server interface.

4.1 Configurable Features

The table below provides a brief overview of theftggurable parameters within the AIMS radar

server. Additional features are available fromdhent interface.

¢ AB Tracker
» Associator

Waveform Signal Motion Display / Save Other BITE
Generation Processing Data
PRF Rate A/D Sample Rate Mode Graphing GPS Check A/D Limits
« Positional
* Velocity
Pulse Width Range Bins Scripts Segment Trunc. Compass
* No of bins
e Zerorange
No. of Pulses Filters Limits Autosave Data Cameras
e Smoothing ¢ Azimuth ¢ Track to Alarm
e Matched ¢ Elevation « FOV
* Ramp « Comm.
« Video Svr
* Offsets
Lobe Removal Offsets Broadcast Interval Network
e Main Lobe « IP Addr
« 2" Lobe « Port
« 3" Lobe
Tracker Autoscan Save Settings

TX Frequency Tilt Compensation Restore
Zones Motion Compens. Replay
Sensitivity Start/Stop

Speed Threshold

Normalization

Basically, the configurable features entail;

» Defining the transmitted pulse (waveform genergtion

» Selecting how to process the received signal (sigmmeessing)
* Aiming the antenna (motion)
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Additional configurable features include;

» Configuring geo-positional devices (GPS, compass)
* Integrating cameras
» Saving/replaying captured data

These configurable features are organized in ay arfr‘tabs’ that provide user friendly check
boxes and option lists and are described in tHevihg section, “Server Interface Screens”.

4.2 Server Interface Screens

The basic server screen appears like (picture Below

TABS ——

GRAPH ‘

The information sidebar on the right hand sidehefscreen provides general
information about antenna elevation and azimuthemngaturated points (too
much signal), and details about where the moussocis positioned (speed, frec

INFO
SAVE/ILOAD SETTINGS

|
B8 S Rt w2180 cE&E
¥ .

.......

(CONTENT OF THIS AREA IS UNIQUE TO EACH TAB)

GENERAL SCREEN LAYOUT

#, and range/rangebin) over the FFT Graph, whehleda

The controls along the right edge of the main fama seldom used during
normal operation. “End Program” is used to stapapplication when the radar
is operating (in the operation loop). Replot, Nextd Previous are used for
playing back stored data. Replot will prompt tiserfor data files to be
replayed. The files are now stored in the dirggtosr>:\data”. Next and
Previous allow the user to scroll forward and béckugh the list of files. When
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files are selected to replay (Replot is clicked d¢iption to plot data is automatically selected.
The radar should always be in a stopped state defata is replayed. The El and Az text boxes

provide the present Elevation and Azimuth pointangles for the radar.

The Graph area displays the currently selectedngnagde (none, FFT, or line plot) and remains

visible regardless of which tab is currently sedelct

The tabs provide access to the various featurésrtag be changed to configure the system.

The tabs include;

* Operation
*  Waveform
* Networking

* Graphing
« DSP
* Files

» Detection

* Motor Control
e Zones

* Tracker

e SaveData

« Compass
 Camera Setup

The following subsections briefly discuss eachaad its parameter settings.
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4.2.1 Operation Tab

Controls on the Operation tab are intended to bertbst used controls once the application is
running. In addition to controls status lightstlee user know if there are problems with the
communications ports, or motors

EMABLE CUTPIT TO SELECT DISPLAY WIND s
Opcration Tab REPLAY PREVIOUSLY RECORDED DAT A
EMABLE SCRIPTED MODE (SETUP THROUGH CLIENT)

Srert/sTOR GP 3 SETUP SCREEN  SETS AUTO SCa
PROCESSING (WHEN EN.&\BLED) - PARSMETERS

(/S-;;m 5!;!:? —_—
a3 _k—,z_'i — CHECKS SYSTEM

) e System T osialus
Steps [l CorPoti
"2 B copor2

Opesation |

[l CorPot3 SETS RANGE OF
— COWERAGE FOR
T P
Caml: [Nome I TracktoAlem [~ Zonel LAl botor Sk EACH C AMERA
Elevation Motor Enabled

Cam2 [Mone [C) Track to Alxm G Zone 1

: [ OGES Initaled - CLESRS RED ¥
Restote Factory Settings f"-')wx' sled T ——— OMSTATUS BAR

-~ e [RIGHT MARGIN]

EMABLES CAMERA EnsBLES EnSBLES
TRACKING TO ALARMS COMPASS GP3
RESETS ALl PARAMETERS TRACK ALARMS
TO FACTORY SETTINGS ONLYIN ZONE 1
(WHEM EN2BLED)

4.2.1.1Processing Parameters

The Go and Stop buttons are used to start andistomdar. Clicking the Go button sets a flag
and puts the radar into the OperateLoop. Onceeghtle loop is continuous. Pressing the Stop
button sets another flag that prevents the Opsrdieoutine from being called. The Operate
loop is where the digitized data is processed.

Several check box options are available

* Print to GUI. The detection data is printed in the box on theeBtein Tab.

* Replay Data/Folder.Prompts the user to select files for plottindnisTis a diagnostic
mode and should only be selected when the radaopped. To change the list of
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selected files the check box should be clearedlzem checked again. To replay all files
in a folder, check the folder checkbox.

» Scripted Mode.Checking this box results in values for the mid anax ranges and the
elevation angle being read from a file. The vaktesed are indexed by the azimuth
angle and are intended to allow the radar to fobowoutline created for an area of
interest (configurable only through the Client nfaee).

4.2.1.2GPS Parameters

When “Show Panel” is selected, a new window iste@allowing the user to configure the GPS
parameters and to check the status of the unit.

GPS Receiver Data
GPS Receiver -
v Send GPS data to Client
Connection B [Nat Cannected Baudrate: |4800  w

Data Status: M [No data avalable Databits |8 - - Eﬂiale Interval ’ﬁ 36
Pt m % Parity: m ast Fix Time

) Stop bits: m Cose(m |
GPS Data Speed [mps) ,7
UTCTime: [ MoSaweles| Test
Latitude: ’7 Altitude (m): ’7 L atitude ,7
Longitude: ’7 Fix Cluality: ’7 Ll ,7

’T‘ Send Test Positions

The GPS settings include;

* Communication Parameters
o SerialPort
0 Baud Rate
o Data bits
o Parity
o Stop Bits
» Connect(attempts to communicate GPS device)
* Send GPS data to Cliefdallows the update of GPS data to connected gljent
* Update Interval
* Test(allows user to manually enter a geo-positiorntésting)

4.2.1.3Auto Scan Control

Auto Scan is a learning algorithm that tries toteetoptimum motor speed dynamically to insure
the desired overlap in azimuth beam positiongvdiuates the min and max ranges for each
angle and the processing speed to determine thexesd setting. It works best for very wide
sector scans and 36ftation. The Auto Scan control parameters ingjud
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* Enable/disable Auto Scan Speed
* Required Coverage% (1-100%)

» Speed Steps

Also displayed in this area are;

» Actual Coverage %
* Current Scan Rate (deg/sec).

4.2.1.4Camera Parameters

For both Camera 1 and 2, the camera tracking gstintlude;

* Track to Alarm Checking this box will enable slew-to-cue traxgkof the camera to

alarm detections.

« Zone 1 If Track to Alarm has been checked, the chechintdpis box restricts the
tracking to alarms detected within Zone 1 only

» Camera FOV SettingsThe minimum and maximum field of view (FOV) sedfs are
used to limit camera tracking to range of coverfageach camera (after entering new
values in text boxes click SetAngs to load valuresyistem).

If a camera had been setup there would also agpediner buttorshow Cmdsmmediately to

the right of thezonelcheckbox. Selecting this feature brings up a wavdow containing
camera management tools uniquely setup for eackrediype(see Camera Setup tab). Some
example camera management screens appear below.

4.2.1.5GPS/Compass
Installed

These two check boxes |~

used to enable other

functions supporting the "
and Compass. When

selected, the

configuration tools for

GPS (see GPS

Parameters, above) and
Compass (see Compas:
are enabled for editing.

4.2.1.6System Status

Fratatets
=

cotim 2

FaniTi Commord
u|
vl mf

Mes [fios Py

Foe Dotz [0 Lok Dset iz [0
P Dot Frg [0 Lo 0l I

Gi s
LCaess Command A E Zoom
et
In |zan O
1 = P |

GoTokone |

are

GPS

the
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Selecting this button engages a built-in test fiamcthat verifies communications with the serial
communication ports 1, 2 and 3, interrogates buthaizimuth and elevation motors and verifies
no other errors have been reported.

4.2.1.7 Restore Factory Settings

Used when all other efforts have failed to restbeeoperational state of the equipment! Before
the equipment has left the DMT factory, during fiinal testing process, a factory settings file is
created (“FactorySettings.txt”). Like the SavedtiBgs file (“SrvrSetMR.txt"), the Factory
Settings file is used to restore the equipmentkonavn operational state. Please do not alter
this file.
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4.2.2 Waveform Tab

The Waveform Tab (see below) is used to set thie badar waveform parameters, such as pulse
width, pulse repetition rate, zero range gate {€edf, number of range bins and number of

pulses.

SETS #0F RANGE BINS. STOP PROCESSING TO CHANGE.

Waveform Tab _
SETS #0OF FULSES. STOP PROCESSING TO CHANGE

SETS OFFSET FOR INTERMAL DELAY. SET @ FACTORY
DO HOT CHANGE

‘WaveForm |
EnABLE &/D SATURATION
W aveform Fadar Settings £/D Board Options: CHECKING
Seol0 CardD  Num Handle — . =
[z o GG 1= ::I"' ple B "E;che':k e SEND ALL DATA OR ONLY
G (T Ful Segments _ SELECTED RANGE
. I A pu | 1 r
152 Pulsewidth(ns] [ Gain Y Tuses &/ Trenc Segmert. 1 (TRUNCATED)
152 ) (18 ) Zero Rng Gate =
PRE 196 L =
/) 4 PRF (KH :
[ 2Kz -. 1523 c
| @ *‘K;'ﬂz '- 92 XMIT Freq (GHz) _
{1 —— o
\ Bl;q-lz \"-. Change XMIT Freq |) =
NC 6 KHz L | v'_l —

ENTER SET TX FREQUEMCY FOR PROPER
DETECTION SPEED CALCULATION

SETSPU_SE WIDTH (NS)
' LONGERPILSE — GREZTER
POWER

PuLsz REPETITION
FREQUENCY

4.2.2.1Waveform Settings
The waveform settings include;

 PRF The pulse repetition frequency (PRF) sets theethee pulses are generated. The
Pulse Repetition Frequency (PRF) controls the masimmnambiguous velocity interval.
It sets the maximum number of radar pulses (enleugsts) per second emitted by the
radar. Increasing the PRF increases this intefvad.default setting of 4 KHz allows
targets traveling at speeds of 3@ m/s (72 mph) or slower to be resolved. Objeasselr
than that speed will be detected, but their spaditibe reported incorrectly. The
Doppler resolution is affected by this setting adlwExample: 4 kHz PRF yields a
maximum unambiguous Doppler of 72 mph. If 256 psise used in the FFT (algorithm
used to calculate Doppler), then the smallest vabbe speed is 72/(256/2) = 0.56 mph.
If the number of pulses integrated is 1024, thensiinallest resolvable speed is
72/(1024/2) = 0.14 mph
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* Gain. The gain control value changes the amount ofgsnediated by increasing the
pulse width in nanoseconds

Also displayed in the area are;

« SealOCardID.
e Num
« Handle

These values are returned by the radar’s digitabkard on initialization. If the values
displayed in these boxes are not simple integleesAID board may not be properly setup
(consult DMT for technical assistance).

4.2.2.2Radar Settings
The radar settings include;

* Range Bins Defines the total number of range bins to be@ssed (including zero range
gate) on each dwell.

* Pulses Defines the number of pulses to be transmittedach dwell.

» Zero Range GateThe “zero range gate” defines the internal déilaybins’) before the
transmitted pulse actually leaves the antennas iEha factory-set parameter and should
not be changed. This value is normally set betwléeand 20.

» XMIT Frequency This entry is set to the center frequency camfigjon of the system so
the graphing function correctly displays the Doppiéormation (use Change XMIT
Freq to set). Note: It is important that this n@mis properly set. Itis used in the
calculation of the detected speed of an intruder.

Zero Range Gate
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The Doppler Resolution is expressed by the numbpulges integrated by the radar in a given
look direction (azimuth angle). It also sets thenber of pulses used by DMT'’s FFT (Fast
Fourier Transform) algorithm (discussed in the Bssing Section of this document). The
default setting is 256 pulses and is incrementgmbimers of 2 (i.e., 2n) steps. Increasing the
number of pulses increases integration time onctbja the radar beam, which results in
stronger return strength. Therefore, increasiegimber of pulses will increase range
performance. Longer integration time (increasirgnbmber of pulses) also lengthens the
processing time. As processing time increases, stas must be reduced to prevent voids in
coverage. It also takes longer to receive largemnbars of pulses. For instance, it takes 0.0.64
seconds to collect 256 pulses at a PRF settingkéf It takes 0.256 seconds to collect 1024
pulses at the same PRF rate. This factor of £as& in collection time means the radar must
spin by a factor of 4 slower to keep the radar bearthe object for the entire integration
sequence. So scan rates should be lowered corsliglesascan rates of 1024 and higher. The
Dop Resolution control gets its names becauseuhwar of pulses also determines the Doppler
resolution. The larger the number of pulses, therfthe increments of Doppler measured. An
example of Doppler resolution is covered in thecdpsion of the PRF control.

4.2.2.3A/D Board Options
The A/D Board options include;

* Check A/D Limits This enables the error checking of the A/D baandfigured state.

» Segments SenfAs the received signal data segments are preddéksy are sent from the
server to the connected client interfaces. If¢éatad segments is selected, only those
segments that are within the min/max range birthgst(Graphing Tab) are sent. This is
useful to minimize data bandwidth and speed, batishnot be used if collecting/saving
data.

DMT, LLC « DMT-M200-311 « 08/2009
30



Detection Monitoring Technologies

AIMS Fast-Scan Radar v3.22 Installation and Operations Manual

4.2.3 Networking Tab

Netwo I’kingTab SETS SI0 COMM ASSIGHMENT
Networking |
Host Port #: ,wgm— Serial Port & | \ Information Log
Messages to Clients: e lllgfl Al%%%r? Ei%?éu}:?sﬁ ?

Open ComPort 1: Passed

Initiahizing &zimuth Motor.

Initialize to Home - Passed,
End of App Load

[(TE}(T TYPED IN HERE MAY BE SENT TO CONNECTED CLIENT)

Transaction History: Clear |
Aims Msgserver started

OPERATIONAL LOG -
BOARD OR COMM ERRORS REPORTED HERE

TRANSACTION DISPLAY — Exceptions Log
DISPLAYS CONMNECTIONS, LOGIN, LOGOUTS.

SOFTWARE ERRORLOG

For the most part, this is an informational talt thay be used to check the operational status of
the equipment. There are only two settable feathege, the communications port assignment
for Serial Ports A and B (default ports for Camek@nd Camera 2, respectfully)..

A single line message may be sent from the Serteetcsa connected Client by using the
“Messages to Clients” text box (click “Send” afeartering message).

Three log displays are arranged to fill in the rexdar of this tab;

» Transaction History. All connections, logins anddffs are displayed here.
* Information Log. Displays any data communication®oard errors.
* Exception Log. All detected software errors aggoréed here (should be empty!).
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4.2.4 Graphing Tab

The Graphing Tab (below) defines the attributes afff@ct the display of the data processed.
Additionally, this tab allows the set some instiatia values (height, antenna beam-width) and to
apply some data filtering (lobe removals, normaiag.

GraphingTab OTHER
SELECT INSTALLATION SETUP MANLOBE  SETUP 2ND/3RD
GRAPH TYPE PARAMETERS REMO VAL LOBE REMOWVAL
Graphing |
4 Mairdobe Removal 2nd Lobe Remaval %d Lobe Removal
i Radar Height (m} |2 / = [ Remove2ndiobe | I~ Remove Idkobe
~ R BnSce [30 R N
e . [1_ Lobe Index [20 Lobe Index [33
Plotting Option Antenna BW: |3 Hall-wdth Lobe Width [1—
v I_Jo Flotting Maird ’0_ Lobe Width |2
(¢ FFTDas e L Vakse Lobe Vae [5 Lobe Vabue [
" Line Giaph -
™ FFT onAlBins Max fioo 3 ¥ Mio? [~ Al | MirorLobe?
E%CW 0 Max Range (125 Max Range [125
I~ | Deaws Condee Line Line Graph Options for Lobe fot Lobe

I~ Apply FFT PLot Floce (Bbns) [5 | (#bng)
r Autolobe
[32 =] GraphScales [V Manual Scales Xadn |2 YMn |0 RF [10°
- YMax
O ol s el ol U Y
Graph MaxY: [50— :] - [3 Y Ticks [4

SET FFT GRePH SET LINE GRAPH SET
OPTIONS OPTIONS NORMALIZATION

4.2.4.1Select Graph Type

The Graph Type options include;

* No Plotting Disables graph plotting on Server.

 FFT Data Selects FFT Data plotting.

* Line Graph Selects Line Graph plotting.

* FFT on All Bins Enables FFT processing of all bins. Otherwisly those defined
within min and max Range bins are processed.

The blue FFT graph (below) displays data basedappl2r (frequency shift) and amplitude

data. A vertical bar down the center of the sciaditates the area where no Doppler
component was detected (non-moving). Objects ngpawmay from the radar appear to the right
while objects approaching the radar appear toghi@f center. The bottom of the screen depicts
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the position of the radar (0 distance) while the depicts the maximum range (max range bins).
The color of the object depicts the intensity @& teceived signal (blue — white — red).

The line graph provides a simpler display depictimgstrength of the peak received signal
versus distance from the radar. The default mea@eiioscale where the Y axis auto ranges
based upon the most recent sample (a check baxsaltanual scale — discussed later).

4.2.4.2S8et FFT Graph Options

The Graph tab can be used to display the Dopplerfdam the AIMS Server. This is normally
used during system installation and setup or faguaostic purposes and should not be left on
during normal operation. In addition to providingraphical representation of the Doppler data
positioning the cursor on the graph provides disteand speed of objects of interest (Graph
Reference). The Set Scales command is useddat #diffe dynamic range of colors used in
displaying the data. Doppler data is viewed bgcaig the Plot FFT Data option.

SPEED
MOoWNG TOWERDS RAD LR (- MPS) WMOWMNG Avway FROM R2DAR (+MPS)

FFT
GRAPH

MOWVNG Avey FROM RAD AR
RANGE

The FFT Graph options include;

* Draw Center Line Provides a visual alignment of where the celnteris (0 Hz offset).

* Apply FFT Plot Floor This selection applies the entered threshokt {iex) to reduce
the plotting of signals not of interest.

* Manual Scales Allows the user to set color range used to a@disignal intensity.

4.2.4.3Set Line Graph Options

The Plot Line Graph option on the Line Graph tadtgpthe maximum Doppler return for each
range. This is essentially a two dimensional regmetion of the FFT data. When selected, a
line plot will be updated with each processing eyal the AIMS Radar. The divisions on the
plot can be changed by entering new values fontimeber of X or Y ticks. The values for the Y
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Axis, Ymin and Ymax can be set by selecting the M&acale option. It is recommended that
the Plot Line Graph option be disabled when chamngie values for graphing.

SELECT MAMNUAL SCALE FOR Y £XIS

s I Man v Scale
200

UNE
GR.&PH 100

SIGNAL STREMGTH

(~ M)

e -9.00 4.13 17.25 30.38 43.50 56.63 69.75 B82.88 96.00
200 Range (m)

MOWVING Avvay FROM RAD2R

The Line Graph options include;

 YMin. When Man Y Scale is enabled for Line Graph, pl@isameter sets the minimum
Y-axis value.

* YMax When Man Y Scale is enabled for Line Graph, plaisameter sets the maximum
Y-axis value.

* YTicks When plotting Line Graph, this parameter se¢srtiimber of Y-axis gradient
lines.

» XTicks When plotting Line Graph, this parameter se¢srthmber of X-axis gradient
lines.

4.2.4.4Setup Main Lobe Removal

Main Lobe Removal (sometimes referred to as Clutter clutter notch) allows for the removal
of nuisance alarms around zero Doppler (very slomom moving objects) by setting all values
in and around 0 Hertz to the Mainlobe Value. Clukas very useful for removing the response
from swaying trees, moving water, or windblown hebwsh. Setting Clutter X too high can
reduce the ability of detecting walking humans.

The Main Lobe Removal options include;

* Remove MainlobheEnables the main lobe removal.

* Mainlobe Half-Width The Mainlobe Half-Width represents the numbeboppler bins
(frequency slices) around 0 Hertz that are setiri@his text box equals to O Hertz only.
“1” in this text box represents one Doppler binedtiher side of 0 Hertz is set. Commonly
set values are 0 to 2.

DMT, LLC « DMT-M200-311 « 08/2009
34



DMT

Detection Monitoring Technologies

AIMS Fast-Scan Radar v3.22 Installation and Operations Manual

* Mainlobe Value Appropriate settings for the Mainlobe Value aseally O or negative
numbers. (Note: A negative number lowers the pliot@or of the notch to black and
thereby, is easier to see when looking at Doppiat).PHowever, this value should be set
to zero when Autolobe is being used.

4.2.4.5Setup 2nd/3rd Lobe Removal

Additional lobe removals may be necessary to elat@moise generated by swaying trees, power
lines, roof fans, windmills, etc.

The 2% and &' Lobe Removal options include;

« Remove 293" lobe. Enables lobe removal.

* Lobe Index. Locates the lobe by frequency index.

» Lobe Width. Defines the width of the lobe area.

* Mirror. Enables the removal of a mirrored lobe- f#¥¢q index)
* Max Range for Lobe. Sets range to apply lobe rehav bins.

For just the 2 lobe removal there are a couple additional options

« Autolobe R/F. Enables auto location and setting'dfobe. The auto lobe function
constantly searches across the FFT data for pesa&ised levels around a specific
frequency index and across consecutive range Misen enabled, this function reports
(DSP Tab) the frequency index values for highedtraaxt highest results.

* All. Enables the removal of all harmonic lobes- (#ffreq index)

4.2.4.6Apply Normalization

Normalization is used to reduce the value of tipored signal level before processing, applied
only when the received signal levels are consisteaported very high. When enabled, the
normalization function divides the data values iy humber entered in the adjacent text box.
The function is rarely used.

4.2.4.7 Other Installation Parameters
Other installation parameters include;

* Radar Height Sets height of radar installation (off ground).

* Antenna BW Sets the antenna horizontal beamwidth value bgeditoscanning feature
and used to calculate coverage %.

* Range Min Sets minimum distance for detection (in bins).
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* Range Max Sets maximum distance for detection (in bins)
* EIANng Cov AdjSets offset adjustment for antenna elevation.
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4.2.5 DSP Tab

The DSP Tab (shown below) provides the user théyatm affect changes to the digital signal
processing functions performed on the receivedatign

DSP Tab ENABLES MOTION COMPENSATION
(IF COMPASS INSTALLED])
SETS &0 SAMPLE RATE SETSRAMP FILTERS  USUALLY TO
DSP | ATTENUATE NEAR FIELD RESPONSE
Motiogilsormpensatior A0 Sain';ple Rate FFT Option Ramp Functions Auto Lobe Report
qu; e f* 100 MHz & | [ Linear Ramp in Range I |
I:| " 50MHz I Beginning Range |[|
' I~
GPS spd mps 25 MHz - Ending Range |50
P
Interlace Processing 125MHz Ramp Percent |30
I Range Interlace " 6.25 MHz 4 I™ Step Ramp in Range
Matched Fiker Smoathing Filters Beginning Range  [p~
I~ &pply Matched Filter in 1Q Pairs I Avg |0 across Pulses Ending Range [50
f* Automatic MF 1Q o Avg |8 Ramp Percent |30
" Set MF- MFP I Average in Range
™ Decimate Data RngstoAvg |3
MFP - MF Paramete (1-50) |3— [~ Decimate Data

EMABLES INTERLACE PROCESSING
SETS SMOOTHING FILTERS

SETSMATCHED FILTER PARAMETERS

4.2.5.1Motion Compensation

When enabled, the software corrects for any dedeuiaion of the radar (vehicle) itself. Motion
compensation parameters include;

* Enable M Comp Enables motion compensation. The motion comgdemsalgorithm
looks primarily for the effects of linear motiontime collected data and digitally corrects
it.

Also displayed in this area are;

* Freqg. Reports the amount of Doppler shift resultirapirthe radar’s movement.
* GPS speedReports the speed provded by GPS unit.
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4.2.5.2A/D Sample Rate

The A/D Sample Rate is set automatically basetherRadar Range selection to allow the best
range resolution while maintaining full coverage ttee maximum range selected. The A/D
board may be configured to sample data at vari@egiencies;

100 MHz (3m range bins)
* 50 MHz (6m range bins)
e 25 MHz (12m range bins)
e 125MHz (24m range bins)
* 6.25MHz (48m range bins)

The faster the sampling rate, the better the résollbut it also requires a longer processing time
(usually set to either 50MHz or 100MHz).

4.2.5.3Matched Filter

The Matched Filter is a digital signal processieghinique that matches the receiver
characteristics to the transmitted characteristidsre directly, the pulse width and pulsed shape
are matched. Since the radar pulse for AIMS iy gguare (that’s a good thing), the matched
filter can be generated by simply matching recegage width to the transmitted pulse width.
This is accomplished by coherently summing the edrigs until the sum equals the pulse width.
Since pulse width is in nanoseconds, it must beexed to meters (pw (meters) = pw
(nanoseconds) * (3*F) This implementation is sometimes referred ta 4soxcar” matched

filter. The result is improved range performancd alutter rejection. The size of the filter is a
function of the pulse width or length and can bef@eAuto calculation (Auto MF) or set
manually (Set MF to MFP). Auto MF will allow thadar to calculate the appropriate number of
range bins needed to match the pulse width autoaligti Set MF allows the user to override

the automated calculation. DMT has found that parémce for the radar is often better when
the MF constant is a little lower than the valukglated by the Auto MF procedure. The MF
constant value is set and reported in the textibae lower right corner of the Matched Filter
settings box. The matched filter routine is impéented before the FFT algorithm.

Decimating data permits the MF algorithm to step tlange bins at a step size equal the MFP.
This differs from the normal MF step size of 1.eTesult is fast processing, but at the cost of
degraded resolution.

The matched filter options include;

* Apply Matched Filter in 1Q Pairs.
* Automatic MF.

* Set MF-MFP.

* MFP — MF Parameter (1-50).
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 Decimate Data.

4.2.5.45Smoothing Filter

The smoothing filters are used to average out sparsignals from legitimate detections and
may be applied across both the time domain (ag@olses) and spatially (across range).

The smoothing filter options include;

» Average IQ across pulse®Vhen enabled, this function averages the raw IQesl
across successive pulses (defined byighto Averagevalue). Ideally, the effect
suppresses spurious emissions occurring arounghthe time as signals received from
valid targets.

o 1Q to Average.

» Average in Rang&/hen enabled, this function averages the raw IQegacross
successive range bins (defined by Rages to Averagelue). IfDecimate Datds
enabled, the averaging increments byRlamges to Averagelue (rather than one).
Again, the ideal effect will suppress spurious emoiss co-located around valid targets.

0 Ranges to Average.
o0 Decimate Data.

4.2.5.5FFT Options (disabled)

Currently this function is disabled for user mochfiion and is permanently set to Linear
Magnitude. Contact DMT to receive an enabled wexsiThese options are FFT windowing
functions — each with its own merits. All helpremluce frequency sidelobes generated by the
FFT, but at the sacrifice of signal strength.

4.2.5.6 Ramp Functions

The ramp functions are used to digitally lower sigstrength over a given range swath. They are
particularly useful for reducing the affects of pegsing artifacts generated from very large
objects located at close ranges. Large objectioseg canges can reflect so much energy that it
saturates the radar at that range. Saturationausedalse target detection.

The ramp function options include;

* Linear Ramp in Range
o Beginning Range.
o Ending Range
o Percent
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* Step Ramp in Range.
0 Beginning Range.
o Ending Range
o Percent

Ramp functions lower the signal strength to leba®w alarm thresholds. The Beginning Range
indicates the first range bin for which the funatis applied and the Ending Range indicates the
final range bin. The Ramp Percent represents thatmum percentage applied to the measured
magnitude (signal strength). So a Ramp Perceneval@0 means that the signal strength will

be reduced to 30% of its current value. Linear Ramfpange means the reduction is applied
over a linear slope from 0 to Ramp Percent, whiehabove example is 30%. This linear slope is
applied over the Beginning Ranges to Ending Rarge Ramp in Range means the reduction
is an equal percentage over the entire range sdithed (Beginning Range to Ending Range).

200 1

180 !
160
140 - k
12"‘] 4 - - : -
} ——— Original Data
e /

Step Ramp

. Linear Ramp
60

a0 4

20

1 3 S 7 9 111315171921 2325 2729 31 33

Usadtoaliminate localized ne arfizld noiss

4.2.5.7Interlace Processing

Range interlacing is an algorithm that mimics thethnds used by search and recue teams to
quickly scan large areas in less time. DMT haseddtis algorithm to speed up search by
reducing the number of range bins that must begssed. Figure 8 illustrates this principle.
The process should only be used when rotation spiete radar becomes critical.
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INTERROGATED

IGNGRED

RANGE BIN

NORMALSEARCH PATTERN INTERLACED SEARCH PATTEEN

4.2.5.8Auto Lobe Report

If Autolobe R/F is enabled (Graphing Tab), the dotme information is output here. The first
value (on left) reports the frequency index of pienary autolobe. The second value represents
the frequency index of the next highest autolokeated.
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4.2.6 Files Tab

The Files Tab is shown below.

Files Tab
Files
File Being Flotted ™ Show Saturation Information
[ ~——__ NAME OF FILE
BEING PLOTTED

Max R Bin Paints File:

S .|n e IF ENABLED , A/D BOARD
[MaxRngPtsFile.pts _ SIGNAL SATURATION

FILENAME BEING SAVED INFORMATION IS DISPLAYED

Data Directony: IN THIS SPACE

[C:AData
_ DEFAULT DATA

DIRECTORY

The configurable parameters in this tab include;

* Files being plotted When the Replay Mode is enabled (Operations frab)ield shows
the name of the files that contains the data besptayed.

* Max Range Bin Points FileThis field contains the name of the files wheaéa is
currently being saved in.

» Data Directory This field contains the name of the subdirectehgre data is being
saved to (when enabled).

» Show Saturation InformationWhen enabled, saturated signal level informaasent to
this box. For each range bin containing saturptedts, the range bin number is
identified in the leftmost column and the columritte right reports the number of
saturated points in that range bin.
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4.2.7 Detection Tab

Detection Tab

EneBLES BROLDC 23T SETSBROEDCAST SETS MaximMUM SPEED SETS BACKGROUND
OF DETECTIONS FREGQUENCY Detection | THRESHOLD THRESHOLD LEVEL

I”" Detections Broadcast Biﬁ g’te;:d I Use Speed Thieshold peect Doppie@cigond dB or voltage
(e W Wi
[0 mph Theshold above Clutter |35 s

C Interval I =] sec * ThiesholdVsAvg (" Theeshold Vs. Mode

Alarm Information
Dist(m) Speed TolBins Mag

IF "PRINT TO GUI"IS ENABLED ON THE
OPERATIONS TAB, THIS SPACE

DISPLAYS BROADCAST INFORMATION
DISPLAYS DETECTION

ALARM INFORMATION

The detection tab options include;

Detections BroadcastEnables the broadcast of detections.

Bcst Interval. Sets the broadcast interval on each dwell, a specific time interval.
Speed ThresholdSets a maximum speed threshold to reduce repoetedtion activity.
The Use Speed Threshold is an option that can ée tosfocus on targets of interest. The
threshold limits reported detections to targetgdliag slower than the threshold speed;
for example only targets traveling 10mph or slower.

Detection and Doppler Backgroundets noise threshold relative to the Average or
Mode value ((max + min)/2) calculated across timgesbins. When using the client
interface this value is referred to as the Sensjtsetting.

There also two display boxes

» Broadcast Information.If “Print to GUI” (Operations Tab) is enabledpldcast
detections information is printed to this box.
e Alarm Information. Detected alarm information is sent to this box.
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4.2.8 Motor Control Tab

Antenna movement and position can be controlledgudie commands on the Motors tab. This
is primarily intended for use during initial setiggnsor tuning, and troubleshooting. When in
position mode the radar can be moved to a spdodation (azimuth and elevation) by clicking
on the map. To operate in this mode select the NRaaar to Point on Map check box and
simply click on the map. Caution: Verify the Azithumotor is in the Position Mode before
selecting this option. Problems with the antenm#éons are indicated by AIMS Server via a
message to the AIMS Client. The AIMS Client wilsdlay “Error” for the reported position (Rpt
Pos), Figure 10.

Motor Control Tab DIAGNOSTIC FUNCTIONS
FOR A7 &EL MOTORS
{SEE MANT mahuaL)

CHEMGE AZ MODE: POSITION,
VELOCITY (COMSTANT SCAN)

CORRECT ELEWATION FOR TILT
(MO O1GITAL COMPASS INSTALLED)

D146 FUNCTIONS STeRT/ETOP C":-“”?i
(SEE MAINT  MANLIAL) SIMOTOR Azl
MOTOR
Motor Control | ZPEED
Communications Opetational Mode Az
W OpenA2Motor ComPort  [2
= \ 2_ Motor Check Postion: Request Position
W OpenElMotoiComPoct  [1 : E
/ Mode: [Pasition Change Mode:
Opetationsl Mode EL —
= Elevation Cend: Send Command
Posttion Request Position ‘ )
Mode: [Posiion ‘ Start Motor [ Stop Motor | :
Cod Send Command | !\ pmah [0 [0 T
. ( :
[ Motor Ratio 101 [ Corect for Rada Tt T/: f
: - 1 . - : . 1482
15 Motor Riatio 431 l_ ElevationScan | \ 0 180 %0 Speed

— ,— 2 \
Elevation Liras Bate El Angle 05 \ Lowwer Scan Limit| 49 Start

S Nunber of RoWs | 2 = [0 | T L[ Tae L oo | zoi
\ Deralange \ [T =] \ [} e . \ —~

SETSELMOTOR RATIO SETS SETS AMTEMMA

SET @ FECTORY. _  ELEWATION ELEVATION SET 5
DO NOT CHANGE L SETS SCAN MODE SCAN METT:NNA
. ELEWVATION PORAMETERS MODE
| UpPER & \ eleverion ey
LOWER " EnABLE oFFSET (BEARING)
LIMITS " ELEMATION
SCAN MODE
4.2.8.1Motor Controls

There are several commands available for workirtg thie Azimuth motor. The primary
commands are Change Mode and Start/Stop Scan. €EMode is used to transition the azimuth
motor between Position and Velocity modes. WheRasition mode a sector scan can be
accomplished by setting lower and upper limits elicking Start Scan. The button text will
change to Stop Scan and the azimuth motor will niimte/een the lower (Lwr) limit and upper
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(Upr) limit continuously until Stop Scan is clicke8can limits should be entered using negative
angles so that the minimum scan angle is alwaygsthes the maximum. For example, to scan
from 350 degrees to 20 degrees enter -10 to 2hvéominimum and maximum scan limits
respectively. The commands; Stop Motor, Get Statd,Reset Motor were added for safety.
The Stop Motor command will send an immediate stmpmand to the motor. Once stopped the
Reset Motor command must be issued before anyiguisiyj or Change Mode commands can be
issued. The Reset Motor command starts the motbsands it to the home or 0° position. Once
the motor has reached the home position it wilbengtically enter the position mode. The Get
State command will provides a status messagentadates the current mode of the motor;
position or velocity. The Position Mode and Velgdilode options are intended to reflect the
status on the server only. The mode is changedidiig on the Change Mode button. The
Change Mode button in the Azimuth antenna conaggjkes the Azimuth or Panning antenna
between the Constant Velocity mode (continuousrspg) and the Position mode. When
leaving the Constant Velocity mode the antennafwdt return to the home position, 0°, before
entering the Position mode. Absolute position comasashould not be issued until the antenna
has returned to the home position (Position Modeops on). In position mode the slider can
also be used to position the antenna. As the skdmoved by clicking and holding the mouse
left button the angle is reported in the Goto Fas box. When the slider is released, left mouse
button up, the go to position is transmitted toAl&lS Radar (server). The Elevation or Tilt
motor remains in the Position mode. Adjustmentsl@vation (tilt) are made using the slider bar
or by clicking on the map (assuming the Move Rada&toint on Map option is selected). To
change the elevation using the slider bar clickd lamd move the slider to the desired angle and
release. As the slider is moved the angle willéfeected in the Set El Pos text box. When
released this elevation position will be transnditte the radar. As the Antenna moves to a new
location the angle will be reported in the CurrEhPos text box.

The elevation and azimuth motors are ‘smart’ moéom are managed via a special protocol.
Generally, the standard motor settings meet thdsneemost installations. Occasionally,
however, modifications to basic motor settingsrageessary because of the specific equipment
installed. For instance, a very large antenna @vaolk be able to accelerate as quickly as a small
antenna without incurring vibration that would insphoth the radar and the viewed image of a
camera mounted on top of the radome. The motal@ation should be reduced to minimize
this potential impact. Changing the motor settingg/ be accomplished by typing the command
in theCmdpfield and clicking orend CommandTo change acceleration you would type in the
Cmdfield:

ACCELERATE 75% OF NORMAL

—

“A=75 G”

GO

And click Send CommandMore details may be found in the document “SMatbr and
RTC3000 Controller Expanded Capabilities List”,athMay 5, 2001 (Animatics CorpBefore
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using these commands you should consult with a céred DMT installer or DMT technical
representative.
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