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4.2.8.2Tilt Compensation

The checkboxCorrect for Radar Tiltenables the software to recalculate the horizooréating

a new array of elevation settings based upon heftormation provided by the compass (if
installed).

ﬂ@ - e TILTED PLAMNE OF RADAR
3

-~

hY
| e CORRECTED ELEVATION FLAME
¥

S~ -
e ———— J—

4.2.8.3Elevation Scan

Elevation scan is used to search an area in thateda domain where the area being search is
broader than the vertical beamwidth of the anter@a.the completion of each azimuth scan
range, the elevation is adjusted by bedta Elevation Angle Upon the completion diumber of
Rows the direction of elevation scan is reversed (apsttup-down...)

The elevation scan is defined by:

* Base Elevation Angle
* Number of Rows
* Delta Elevation Angle

i)

DeltaElAngle 7 1 l
A - 2
; - Y
R 3 !
P l a
//
; : !
‘ P 'l,' n{number of rows)
Base Ef Angle
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4.2.9 Zones Tab

ZO nes Ta b NOTE: ZONES C2M OMLY BE SETUP THROUGH THE CLIENT INTERFACE. ONCE SETUP, THE SERVER INTERF ACE
CANWEW THE ZOME COMFIGURATION BUT CANMOT MAKE ANY CHANGES
Zones
Zone Status
Defined Status Show Zone Map
Zone 1 | EIEY | o Zone to Display
Zone 2: | Empty | Off I—_INuls =
Null Zone | |
Eirel; o Scale (m)
|1EIJD vl

Zones Test Panel

TeslPtl Az o
Null Zone v| Ang ID

I™ Enable Null Zones

Zones are setup through the client interface aisdpinel only allows the user at the AIMS radar

server to view the zone definitions. Setup andigaration of zones are discussed in the AIMS
Client operating manual.
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4.2.10 Tracker Tab

The Tracker Tab (shown below) is used to set tltenge of the tracker software.

SET A33CCIATOR
Tra Cko r Ta b SELECT TRACKING SOURCE Track l SETTINGS
racker
Tracking Source Tracker 3 J Associator
o Tracks Count: Range (m} Vel (mps) | Tracks Count: [15
& :
Associaior | Time (sec) PurgeTime [sec) | Ctes Count: (342
Measurement Emars Time delays ScanState:  [Spye cz EOI‘RO(;;S Me'g:;si:lms
Azimuth deg  Stare Mode Updtes sec 'H ':':d_‘b f [?:el ﬁ
ange s -
Range m Purge Time $ec Frea dif [bins 1 -
Tracker Emor Messages feq diff (bins) / 3'

Update Interval sec
M aximum capture speed /initial update: mps
Drop track after # congecutive misses
AB tracker filter parameter [theta)

SET TRACKER MERGE SETTINGS
SETTINGS

Please note that only the Associator is currentBbéed and all the features that uniquely affect
the performance of the AB Tracker have been temipgrayed out (inoperable).

4.2.10.1Merge Settings

The merge settings are used to help reduce redtindatact reports from the same detected
target (item of interest). When applied, the meaig@rithm collapses a stream of contiguous
contacts to a single contact report located whigledst detection value was reported. The
merge settings include;

* Apply Merge Algorithm Enable/disable the merge algorithm.

» Range differenceDefines the size of the area (in range bin&dtude in the merge set.

* Frequency differenceDefines the speed variance (in freq guard binsdices) of
detections to include in merge set.

4.2.10.2Select Tracking Source

The tracking source can be either the Tracker (A&Ker) or the Associator;
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» The Associator is an elemental tracking algorithiat builds basic tracks on adjacent
contact detections (within defined range).

* The Tracker is a more sophisticated alpha-bet&itrg@algorithm that includes track

projection and probability of error for track caniation (discussed in detail in separate
application note).

4.2.10.3Set Tracker Settings

The Tracker settings include;

e Azimuth
» Stare Mode Update
 Range

* Purge Time

* Update Interval

* Max capture speed

» Drop track after # consecutive misses
* AB Tracker filter (theta)

4.2.10.4Set Associator Settings

The Associator settings include;

* Range Defines the maximum range between points tociesso

* Velocity Defines the speed differential

 Time Defines the maximum time between contiguousdiietes for association.
* Purge Time Defines the time to “age out” an Associator krac
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4.2.11 SaveData Tab

The SaveData Tab is fairly self-explanatory as thiisis used to establish the conditions and
filename attributes that define how Raw IQ datesfiire saved.

SaveData Tab
SET aTOSAVE
PARAMETERS
— SaveData
?cfl\@_F_laMQ'FTlee Auo‘rh'at‘g Save Options Frorpes |
Ch S &\ - -
[[: gne?t?ng:ve | iave_ .e.veu,t E], dwells Comment
AnBW (deg) Az[ T =] EI [T = | @\ min [0 ‘
: 3 max = | —ciatoay
RadarDir (deg T) \_ Saseve ™ v
Radar Lat 3: (~ 1‘:| . min EZ (“ £ at | 5: 3:
Radar Long 4 1294 [ 3: f= max 3: Durationy{min) 3:
SAVE DETECTION DATA SET TIMING OF SAVE DATA

4.2.11.1.1 Autosave Parameters
The Autosave settings include;

* Automatic Save

» Save Every x dwells.
* Range Limits.

e Azimuth Limits

4.2.11.1.2Manual Save Parameters
The manual save settings include;

* Save Detections
e Start Save
o Immediate
o Timed.
= Start Time
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= Duration

4.2.11.1.3RawlQ File Saves

The file saving option allows raw IQ data to berstbon the local hard drive in the directory,
c:\Data. The file names used will be the systenetpreceded by the string value listed in the
text box, “File Name Base”. Enter the desired filene and check the Save RawlQ File box.
Uncheck the box to stop saving data files.

4.2.11.1.40ther Parameters
The following values are annotations that are stovith the saved data file(s);

« AntBW
0 Az- Azimuth. The horizontal (or azimuth) beamwidfrthe antenna.
o El- Elevation. The vertical (or elevation) beamwidtlthe antenna.

» Radar Dir. The absolute bearing of the radar home positlba.digital compass is
installed, this information is updated on initiaion or wherJpdate HPRICompass
Tab) is selected.

 Radar Lat The geo-positional latitude coordinates of thaar installation. If a GPS is
installed, this information is periodically updated

* Radar Long The geo-positional longitude coordinates of thaar installation. If a GPS
is installed, this information is periodically updd.
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4.2.12 Compass Tab

Comm FORT OPEN PORT
Compass Tab ASSIGNMENT FOR (MORMALLY ALREADY OPEMED)
COMPASS

f

Compass Setup

I” Log Received Compass Data

DIaG. FUNCTIONS
(SEE MAINT. MANUEL)

Compass |

Update HPR

CommPort |3 v| Open Fort |
Timeout (me){1500 |
BaudR ate |1 9200 | |

MagHdg Pitch Rall

o o i

Mag Var

103

MAGNETIC VARIANCE ENTRY

The Compass Tab settings include;

Comm. Port Assignment. The compass communicatesaoserial I/O link

o CommPort Sets the serial port connected to the compass.

o TimeOut Communications timeout value.
0 BaudRate Data communications rate.

 MagVar. The magnetic variance, if available, should ikemd for the specific region of

activity.

* Log Received Compass Dat&electing this box enables the saving of reckogmpass

data into the log file.

» Update HPR To receive updated heading, pitch, and rollrimiation from compass,

click on this tab.
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4.2.13 Camera Setup Tab

CamecraSctup Tab

CamERS, CONMECTION INSTALLATION MName
PROTOCOL TYPE Camera Setup |
Camera 1 Camera 2 ;
MName: Type: Connection MName: Type: Connection
|Camera 1 |Vican LI |SeriaIPott LI [Camera 2 |PelcoD LI |T CPIP ﬂ
- ] Look Offsets:  Position Offsets: - u Look Offsets:  Position Offsets:
Create Client AZIT o lT Create Client AZIT e IT
EI| 1] F!rl9| 0 m E|| 0 Hng| 0 m
COMM Port |4 / Camera Server [Commands)
Cam Cam
ERAEE | il addees| 1 /W] 2 m IPAddress [10.0.10.110 addess| 1 B[ 2 m
DataBit 7|8 IP addessiigp 1011 Pot  [s000 IP addessfig g 10112
StopBit ,1— [Video]: [Video):
Paity |/ — El home offset: [g B El home offset:
I” Comeradnay | ™ Camera Array
Set st | Jubo | [OFF
COMM. ASSIGHMENTS IP ASSIGNMENT METWWORK .
(SERIAL COMMECTION) FOR VIDEQ CODEC ASSIGHNMENTS
/ (TCP/P COMMECTION)
F'HYSIC?)LFI:IQSFT&LATION FasT sLEwY
- (PELCO ONLY)

4.2.13.1.1 Camera Parameters

For each camera, the settings include;

* Name Unique name to identify camera setup.

* Type Camera type (Vicon, Pelco, Pelco-D... etc.). fype identifies the
communications protocol, configurable attributed default communications
parameters. At current, the AIMS software supptbresfollowing types;

o None
o DI5000
o TASS
0 QuicksetN2
o Vicon
o]
activate a fast slew.
o LRAD
o Sentryll
o Vumii

+ Connection

PelcoD. If Pelco is selected, the Turbo buttoenabled to allow the user to

DMT, LLC « DMT-M200-311 « 08/2009

55




DMT

Detection Monitoring Technologies

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

o0 SerialPort

= COMM Port

» BaudRate

= DataBit

= StopBit

»  Parity

= Cam Address.
o TCPIP

= |PAddress

= Port

» Offsets.

o0 Look Offset — AzThis offset value defines the azimuth angleeddhce between
the home pins of the radar and the camera (seeardydoglow).

0 Look Offset — El This offset value defines the difference in @egrbetween the
camera look angle (at 0° elevation) and the hor{mpns positive).

o Position Offset — AzThis offset value defines the location (in degre
clockwise) the camera is positioned relative torddar home pin.

o Position Offset — RngThis offset value defines the absolute distdheecamera
is positioned relative to the radar (in meters).

o Height This offset value defines the height the canepositioned above the
ground.

* IP Address (Video) The IP address of the video codec/server tlugtizks the camera’s
output video stream (usually inside the UCM).

» Camera Array. This selection is used to support a very speajfiglication involving
four cameras installed at 90° angles and commungcah a single multidrop serial
communications line. More detail may be foundne DPMT document, “Camera
Alignment and Operation Procedures for AIMS EA-8yst (dated 1/23/2008).
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4.3 Required Configuration Settings

As mentioned previously, the configuration of malsf the AIMS Fast-Scan system features
should be performed through the client interfatbere are, however, a few features that must
be setup directly through the server interfaces¢haclude;

» Setting the network parameters
» Configuring the Cameras

» Configuring the Compass

» Configuring the GPS

Normally, optional hardware (such as cameras, cempad GPS) is ordered at the time of
original sale. In which case, their physical ilateon and configuration would be completed
and operationally tested at the factory prior tpstent. Sometimes, however, these options
were either not available or foreseen as a req@némt the time of order.

4.3.1 Setting the Network Parameters

The network configuration parameters are usedttthedP address for the AIMS Fast-Scan
Server. Unless the network parameters are knoarébthe time of shipment, these values will
have to be changed to reflect the individual neecéch site.

In order to set the network parameters, the uset firat login into the server computer using
Remote Desktop (on original configuration, Remoéskiop services are enabled). You must
know the current address setup on the server foleaaemote desktop connection — which
should be indicated on unit (tape with IP addresttem on it) or provided on the paperwork
received with unit.

Remote Desktop can usually be found under StalttPrdgrams — Accessories.

t! Remote Deskiop Connection

Remote Desktop
& Connection

Computer, | ITMURITALE

User name; DMT-F5-8117A\DMT Tech

You will be azked for credentials when pou connect,

[ Connect ” Cancel H Help ” Options = ]
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Enter in the IP address of the AIMS radar serverdick on Connect.
You will then be asked for your Username and Passw®n all DMT units, an account is
created for “DMT Tech” with a password “dmtllc” @a— sensitive).

The network parameters are set using the standardows XP
local area network configuration screen, accesgestlecting
Control Panel - Network Connections - Local Areanf@ection,
which should generate a screen similar to the boevs at right.

To modify the network parameters, select the buBmperties and

scroll down to select Internet Protocol (TCP/IP) aelect
Properties (again). This will generate a new wimdloat will
allow you to enter the new IP address, subnet randligateway
(lower right).

Be very careful entering this information and rectire new
values — once set, your Remote Desktop connectilbbev
terminated and you will need to login again witk tiew IP
address to verify it has been properly set.

- Local Area Connection Status

General | Support |
Connection
Status: Connected
Druration: (01:55:30
Speed: 100.0 Mbps
Achvity
A
Sent @7 Received
[ 5
Packets: 1,583 | 1.310

C} | Gereral | advanced

Connect using; [

i B8 Broadcom Met<treme 57xx Gigabit C | 1
Thiz connection uses the following items:
b %Elient far Microzoft Metworks A

] g File and Printer Sharing for Microzoft M etworks
&) v J%QOS Packet Scheduler

' Inieinet Fictocol [TER/F] (
sl
[ ezcription
Transmizsion Control Protocol/intermet Protocol. The default
wide area network. protocol that provides communication E d
across diverse interconnected networks. d

[]

Show icon in notification area when connected 1=
Motify me when this connection has limited or no connectivity

[ 0K ][ Cancel ]

General | Advanced

| Internet Protocol (TCP/IP) Properties

General |

T'ou can get 1P settings assigned automatically if pour netwark supports
this capability. Otherwize, you need ta ask your network. administrator for
the appropriate [P settings.

() Obtain an P address automatically
{¥) Use the following IP address:

IP address: [ ¥t & 90 56
Subnet mask: [265 265 25 0 |
Drefault gateweay: |_‘ID I

Prefered DMNS server: [ . 1 J
Altemate DNS server: : : ]
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4.3.2 Cameras

The standard AIMS camera contrplevide functionality for connecting to a camenaa/tilt
device (via either serial port or TCPIP connecti@ending pointing commands to that device,
and displaying the video feed from the associatedera. The connection details required for
accomplishing these tasks are determined by themafttype” selected and the setup parameters
entered in the Camera Setup control boxes, asideddater. Note that the camera type
selection will automatically set the proper comneations protocol for that cameta.

There are two separate cameras defined and cadiml each AIMS Radar, referred to as
Camera landCamera 2throughout the Radar and Client programs. All eentommands
generated by either the Client program or the Rpdagram are directed to one or both of these
cameras depending on selections made by the Nette that these camera designations
(Camera landCamera 2 actually represent a camera tygred a communications pdibr that
camera. For exampl€amera 1(or Camera 2 represents a single camera type (i.e., DI5000,
Sentryll, PelcoD, etc.) connected to a camera otetrthrough a TCPIP or serial port
connection. For a serial port connecti@amera 1(or Camera 2 may actually represent
multiple cameras connected in a daisy-chain armaegé’ In this case, each individual camera
in Camera 1s addressed by a second parameéZanfera Addregswhich is selectable on the
Radar or Client control panels.

4.3.2.1Camera Setup

The camera setup is performed by entering the apjpte information in th€amera lor
Camera 2setup box located on tii&amera Setupab on the Radar program’s control panel.
Normally, this setup is performed only once, andutomatically restored on subsequent starts
of the AIMS Radar program as described later.

Note in the figure (below) thEamera Setupab page on the Radar program control panel with
no selections made for eithEamera lor Camera 2(the default setup state).

Opemﬁon] WaveFom I Graphing ] Dsp I Netwurking] Files ] Detection 1 Motor Coritrol ] Zaones i Tmcker} SaveData } Compass Camera Setup l

—Camera 1 —Camera 2
Name: Type: Connection Name: Type: Corinection

- e . Look Offsets: Position Offsets: - e . Look Offsets: Position Offsets:
EI1 0 Rng| 0 m El 0 Bogl 00 m
Ad(i?rz\ss ,— it 2 i Ad(::\‘i}gs ,— s 20
IP Add reasl— IP Addreas’—
(Video]: (Video]:

! Pelco D protocol m 1 for PelcoD, and ITES S-00TTor Sentryll.
2 This is the control arrangement for the Pelco casa the EA-System configuratio@amera lis the pathway
used to communicate with any one of the four ofRe&o cameras.
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The camera setup starts by clicking on the “Chagiton to activate the controls in the
Camera lsetup box. A camera type (such as PelcoD) maylibeselected from the “Type”
dropdown box. Next, a connection type is seleatdtie “Connection” dropdown box. The
connection type refers to the camera’s pan/tilticdier (Serial or TCPIP). For the Pelco
cameras, a serial port connection is selected (CCYIM

Camera 2may be setup the same way.
Note that the camera and type selections will aatarally select and enter the serial port
settings for each camer@qudRate, DataBit, StopBit, and Pajity Other entries must be

entered by the user to complete the setup proddssse entries include the following:

* Name (Optional) A convenient name used to identify tamera assigned @amera 1
or Camera 2 (This name entry appears in the Client Videoct&la box, described later)

» COMM Port The Pelco cameras are controlled through COMMSFLIR Sentry
camera is controlled through COMM 4. (These valuest be entered as shown).

« Look Offsets® Enter theLookOffAz L ookOffElvalues for each the cameras as described
in section “4.3.2.5 Camera Look Offsets”.

» Camera Height Enter the height of the camera above ground leve Ht textbox.

» Camera AddresdJsed for multi-drop serial applications. Entee tamera address (1
..4) for the camera that will react to commandg se@amera 1 (Can be left as “1” at
initial setup. This camera address value is ndgnsatt with other controls in the Radar
and Client software).

* |P Address (Video)Enter the IP Address of the video converter ierdesired camera.

» Camera Array Usually not checked, used for special applicgtaetailed in Camera
Alignment and Operation Procedures for AIMS EA-System (dated 01/23/2008)".

® The Look Offsets (as well as the Position Offsaffct the accuracy of the camera pointing comraayeherated
by the AIMS Client (nove to mouse clitland the AIMS Radars(ew to detectionprograms. The default values of
“0” indicate that the Radar and camera are co-&atand have home positions aligned.
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After completing these setup entries, the next stép create a camera client object by clicking
on the “Create Client” button. This action credtesclient object which opens the specified
serial port and provides two-way serial communa&iwith the camera controller. The setup
box now appears as shown in the figure below.

Elperationl WaveFormI Netwolkingl Graphingl D5P | Files | Detectionl b atar Eontroll Zonesl Trackerl SaveDataI Compazs  Camera Setup |

—Camera 1 —Camera 2
M ame: Type: Connection M ame: Type: Connection
|F'e|c0 Anray |PelcoD j |SeriaIF'0rt j |FLIF| Sentry |Sentr}ll| j |SeriaIF'0rt j
: Look Offsets:  Position Offsets: : Look Offsets:  Position Offsets:
Clase Client | AZIT Az IT Clase Client | AZIT Az IT
EII 0 Hngl 0 m EII 0 Hngl 0 m
COkt Port |3 COkt Port |4
Carn Carn
BaudRate |24DD Address | ht I 5 om BaudRate ISEDD Address | ht I E m
D ataBit IB IF'[\.f;;ggrDe]lss 1000157 D ataBit IB IF'[\.f;;ggrDe]lss 1000155
StopBit |1 ; StopBit |1 ;
. El home offset: ID : El hame affset: ID
Parity INone Parity IN ane
v Camera Auray I~ Camera Auray
Set Turbo | IDFF Set

AIMS Radar / Camera 2 setup box after creating camm client objects

If the camera object is created successfully, #pgion on the create button changes to “Close
Client” and the light next to the button turns gree

After entering all setup parameters in the cametapsboxes, click on the “Set” buttons to
complete th&€€Camera landCamera 2setup and update the internal settings in thecsamera
objects. (The “Set” button causes two actionscima (1) the camera client object is updated
with the setup parameter entries, and (2) all cormtkAIMS Clients are updated to show the
new parameter values).

The main camera controls on the AIMS Radar, locatedsOperationtab, will now change to
show the new setting f@amera landCamera 2as shown in Figure 2.4:
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B8 AIMS Radar ¥3.17m _1ojx1
Information/Messages: IStfﬂt Processing Save Settings | Load Settings | -
“waveForm I Metwarking | Graphing | Dsp | Files | Detection | Matar Cantral I Zohes I Tracker | Savelata | Compass | Camera Setup | —I0 Data —
B i GPS Scan Speed C | | | Hormal
[EESEEng i 3= (i Spstem Status | Shutdown Prab P
L&
™ Print ta GUI ™ Cov (%] |_ Scan Rate |_ fob s
v ReplayDatal” Folder | Last Updte Time [deg/sec) Spesd Swstem I d
[ [ L]
GD Stop |7 Seipted Mode ‘| I 221516 I Auto Scan Speed Slt:leps . ComFort 1 Prob Rngs
I Wit Time I~ Aerostat Operations Show Panel | Rod CD"[Z]h ii] |1 vI B Conronz I
Comice) ComPort 3 Last Rng
Tupe Manual Commands Camera FOY Settings: . et I
Azimuth Matar State
Camera 1: [PelcaD I™ Track to Alaim — Show Commands | [0 [80 S Feplat
elangs | Eleation Maotar Enabled
Camera 2: ISenthI ™ Track ta Alarm Shaw Commands I I I G0 Mext
Previous
[~ GPS Installed
: El ['n33
Restore Factory Settings | [~ Compass Installed
Az [316.5]

Once a camera has been defined, the camera tygmticelwill appear in the “Type” textbox
(next to theCamera lor Camera 2abel) with a green background, and a “Show Contdwan
button will appear on the Operation tab page. $hew Commands button activates a pop-up
window containing a set of controls for sending cmands to that camera type.

At this point, the user should save the camergsdtails by clicking on thBave Settings
button at the top of the Radar control panel. Hotson will update the AIMS Radar’s
configuration file, which will restore these segfinwith the next load or restart of the AIMS
Radar program.

The camera setup information is sent automatit¢althe AIMS Client when it connects to the

AIMS Radar. The AIMS Client display has similantara setup controls which allow the user
to perform some but not all of the camera setulstdescribed earlier.

4.3.2.2Camera Pointing Commands

The AIMS Radar and Client programs are capableesaEgating movement commands for all
cameras integrated with an AIMS Radar. This featllows the user to “pointCamera 1
and/orCamera 2using one of three basic control methods.

The basic control methods are listed as followd, @ described in the next subsections:

« Manual Pan/Tilt controls
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* Point to Mouse Click
* Point to radar detection

4.3.2.2.1 Manual Pan/Tilt Controls

Both the Client and Radar programs provide a satafual pan/tilt controls to continuously
move a camera while a button is depressed (sleisdét, up/down) or to move the camera to

specified azimuth and elevation location.

The manual controls on the Radar program are ldaatgpop-up command windows, which are
activated by clicking on th8how Commandsutton forCamera lor Camera 2ocated on the
Radar’'sOperationtab page. The figure below shows the commandavinidr the Pelco

camera.

PelcoD Camera Commands

Parameters

Carmn Address I1 Pos Offset Az ID Look Offzet &z IE|
Cam Ht [m] |5 Pos Offset Fing ID Look Offset E| IU

Pan/Tilt Commands Go To Position
Az El Zoam

4|i| o Jo o in_ | Zoom _0ut |
LJil Abs Poz |
B]

Go To Haome | Address Iq
Pan Spd: .I

Pt rn ! Prezet Mum ID—
Tilt Spd : ’

Lo e ! Set Preset | Goto Presetl Clr Prezet |

A Mum |-|—
St dwy | Clr A |
Hide

Camera Lenz

AIMS Radar / Pop-up window for Pelco cameras pan/ti controls.

All camera pop-up command windows contain a Pararadtox, which shows the current
settings for various parameters in the cameratatibject. Otherwise, the controls are generally
different for each camera type integrated intoARdS software (see example screens below).
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AIMS Radar / Pop-up windows for pan/tilt controls on various cameraTypes

The manual pan/tilt controtonsist of four button control#/g- Down —Left- Right or U-D-L-R')

which operate the same as the Client controls. pEmeand tilt speed can be adjusted using the

Pan SpdandTilt Spdslide bar controls.

Both command windows provide a “GoTo” control whighl command the camera to move to
an absolute azimuth and elevation position. Theegfor these commands are entered as
azimuth and elevation angles relative to the Radare position That is, the cameras move to
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the specified look direction as measured in theaRadocal coordinate system (and not the
camera’s local coordinate system). Thek Offsetvalues entered earlier with the camera setup
account for any differences in the Radar coordisgstem and the individual camera coordinate
system.

Selecting th&5o To Homéutton causes the camera to move to a look direethich is aligned
with the Radar home position.

4.3.2.2.2 Point to Mouse Click

This feature allows the user to quickly point argnt&ra attached to an AIMS Radar to a
geographic point on the Client’s PPI display. Tdusion is performed by selecting the desired
camera for this command, and then clicking the ra@ighe point on the PPI display. This
feature is discussed in more detail in the AIMS@iiManual.

4.3.2.2.3 Point to Radar Detection

Either or botiCamera landCamera 2can be selected to point automatically at detastio
reported by the controlling AIMS Radar. This sélat can be made by checking fheack to
Alarmscheckbox adjacent to the desired camera on tle®Gr on the Radar. Whdmack to
Alarmsis selected for a camera, that camera will autmalfit point at each Radar detection as it
is declared.

The function is deactivated by un-checking Tmack to Alarmscheckbox.

4.3.2.3AIMS Radar and Camera Alignment

The AIMS Radar software requires that several tatignt” parameters be determined for the
system configuration and entered into the Cliet Radar control programs. This section
describes these parameters and illustrates theajgmecedure for determining their values.

These key alignment parameters are the Radar ing&adDir), the Look Offsetf$or each
camera l(ookOffAz LookOffE), and the Position Offsefer each camerdpsOffAz
PosOffRny They are described briefly as follows:

* Radar Directior- The azimuth angle in degrees, measured positoiwise, from True
North to the Radar’s look directidat its home position. That is, tRadDir is the true
bearing of the Radar beam centerline at the Ramlaelposition. This parameter is used
by the AIMS software to calculate the Latitude &wodgitude values for detections and

4 The Radar look direction is the outward directidthe Radar beam centerline.
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other display symbols on the Client PPI displdf/the RadDir is not entered properly in
the AIMS Client and Radar programs, then Latitudeditude values calculated by the
Radar will be incorrect.

» Look Offsets— These angles measure the difference (azimutlelendtion) between the
Radar look direction at its home position and thmera look direction at its home
position. Thd.ookOffAzs the azimuth angle in degrees, measured positbakwise,
from the Radar to the camera. TwokOffElis the elevation angle in degrees, measured
positive up, from horizontal to the camera loolediron. These parameters are used by
the Radar software to calculate the proper pointomgmands for the camera. Errors in
the LookOffAz and LookOffEl values will result img¢orrect pointing commands sent to
the camera.

» Position Offsets- These offsets account for a camera being locdtadlifferent position
than the AIMS Radar. TheosOffAzs the azimuth angle (measured positive clockwise)
from the Radar look direction at its home positioithe point where the camera is
located. Thd?0sOffRngs the range in meters from the Radar to the carpesition.
Errors in these values will result in incorrectmqoig commands sent to the camera.

The AIMS control software will utilize the alignmieparameters defined above to generate
correct geographic positions (Latitude and Longuaihd to generate the correct azimuth and
elevation angles for commanding cameras to poirdasdr detections and at geographic points
on the AIMS Client PPI display.

The next sections will describe how to measurevtli®us alignment parameters using this
general diagram.

4.3.2.4 Radar Direction Measurement A 4

The Radar DirectionRadDir) parameter measures the geographic
orientation of the Radar. The figure below shomeslan view with
the radome removed, the base plate exposed, adNt& Radar
visible and located at its home position. P

The Radar Direction is the angle in degrees betweee North and the %
Radar home position. It is recommended that tinection be marked |
on the base plate so that it can be seen oncadoene is replaced. | Ny,
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4.3.2.5Camera Look Offsets
A

The figure at right illustrates the geometry forasering the _/ LookOffset (2)

Look Offset azimuthl(ookOffA} for a camera mounted on L

top of the AIMS radome, with the Radar and the canheme

positions indicated.

=
J_q_‘?’ ¥ «
[~
~i

o
& -

The Look Offset elevatiorLpokOffE) should also be set to /\ B ,\
“0.” Note that the Radar orientation is expectete level. ‘ e,
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4.3.3 Compass

DMT has selected the Honeywell HMR3000 as the prefecompass device. The Honeywell
compass uses a 9-pin serial connector for commuimmsawith the AIMS radar. Power is also
provided via this connector (see drawing). Theaseommunications lines should be attached
to the serial I/O port on the CPU stack via the étatonnector block (pins 7,8 and 9).

Name In/Out Pin Description

XD Out 2 RS232 Transmit / RS485 TxRx+
RxD In 3 RS232 Receive / RS485 TxRx-
GND In 5 Power and signal common

5V In 8 Regulated power input

6-15V In 9 Unregulated power input
Caution: Do NOT exceed +5.5V at regulated power input (pin 8). Higher voltages
will damage components.

R-232 computer pins HME 3000 PINS

RX2 | = =
>3 | * —
GNDS | = Ll

0 W+
615 Vile

The HMR3000 should already be wired and attachékde®tand-post behind the antenna, ready

for configuration.

After installation is completed, you will need @stthe AIMS Radar server software and check
the box “Compass” on your Operation tab to begingiggour Compass. The communication
parameters should be set on the Compass Tab follinging values;

« Port. COM5
e Baud Rate. 19200
 Data Bits. 8
» Parity. None
 StopBits. 1
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4.3.4 GPS

DMT has selected the DeLorme Earthmate GPS LT-4Beapreferred GPS device. The GPS
uses a USB port on the computer stack for commtiaicmaand power. The GPS draws
approximately 500ma of 5VDC power; a substantiatipo of the available power from the

USB ports. Itis assumed that the GPS unit isadlyenounted on a stand-post that is designed to
support the installation of the GPS and compasdsase insure that the GPS unit is secured with
either a tie-wrap or double-sided tape.

The GPS requires the support of a serial softwanélaion package; DeLorme Serial Emulator.
This software should already be installed on ygstesn. If not, the installation software should
be available on your server hard disk drive undersubdirectoryC:\Setup\DeLorme'.

Simply run the installation file and your GPS unili be available for operation.

Locate the DeLorme icon (red ball) on your loweslbar and
right-click to run the DeLorme Monitor function terify the
GPS is operational. If data does not appear foalssing
to/from the GPS device, check the serial emulatin
to be sure that at one of the available three @ogs Configure Vintual COM Ports X
enabled (this is the port that the AIMS softwareidtl
be directed to) and its NMEA tab is checked.

Pork Mame Raw MMEA OFf
CoM |4 - - iy i

After installation is completed, you will need r@stthe coml> =l £ @
AIMS Radar server software and check the box “GPY  cm[s =+ « ¢ &
on your Operation tab to begin using your GPS. The o
GPS communication parameters are;

* Port. Note the Virtual COM Port (above)
* Baud Rate. 4800

» Data Bits. 8
» Parity. None
* Stop Bits. 1

4.4 Motor Software (SMI)

The elevation and azimuth motors are ‘smart’ motord must be loaded with software to
properly function. The SMI Motor Terminal softwaseused to load the subroutines into the
motors at the factory on original configurationheTSMI Motor Terminal software is also loaded
onto each server CPU stack to support future maamiee, if required. The use and features of
this software may be referenced in a separate decyritled “Transferring Motor Codes”
(Instr_XferMotorCodes.pdf).
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5 C(lient Software

As previously stated, although most all of thewafe parameters may be modified through the
server interface it is recommended that the nousaland modification of the system parameters
be performed from the client interface where mamagrehensive error-checking and boundary
conditioning is performed to prevent the user frmanfiguring an abnormal operating condition.

As configuration changes are made, the clientfiatersends sequences of instructions to the
server often momentarily stopping the current raxgbaration until the changes are completed.

5.1 Configurable Features

The table below provides a brief overview of thefegurable parameters within the AIMS client

software.
Waveform Signal Motion Display / Other
Generation Processing Management Save Data
PRF Rate A/D Sample Rate Mode Graphing Network
» Positional e FFT Data e |P Addr
* Velocity ¢ Line Graph * Port
Pulse Width Range Bins Scripts Segment Trunc.
« No of bins
* Zero range hin
No. of Pulses Filters Limits Saving IQ Data Cameras
¢ Smoothing ¢ Azimuth « Autosave ¢ Track to Alarm
¢ Matched « Elevation ¢ Save Detections « FOV
¢ Ramp ¢ Duration ¢ Comm.
* Lobe Removal * Video Svr
o Main Lobe « Offsets
0 2nd Lobe
0 3rd Lobe
Tracker Offsets Broadcast Interval BITE
e AB Tracker e Check A/D Limits
¢ Simple Tracker
Autoscan Save Settings
TX Frequency Tilt Compensation Restore
Zones Motion Compens. Start/Stop
Sensitivity
Speed Threshold Normalization

Basically, the configurable features entail;

» Defining the transmitted pulse (waveform genergtion
» Selecting how to process the received signal (sigmmeessing)

DMT, LLC « DMT-M200-311 « 08/2009

71




DMT

Detection Monitoring Technologies

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

¢ Aiming the antenna (motion)
Additional configurable features include;

* Navigating cameras and viewing video streams
» Saving/replaying captured data

These configurable features are organized in @y afr‘tabs’ that provide user friendly check
boxes and option lists and are described in tHevihg section, “User Interface Screens”.
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5.2 User Interface Screen Overview

The basic client screen appears like (picture below

PLAN POSITION CAMERA VIDEO
INDICATOR (PPI) DISPLAY
DISPLAY

B A1MS Client v3.22d
Setup  Display  Alarms
Dist Brig  FAVel Mag
m__ (T mps’

Rad-TrklD

DETECTED
~_

TRACKS
INFORMATION
LOGIN -
T~ Sou10e [Simgle Tracker
[ [ | PP |

Azéng Eldng  Dist(m) Radar

.|

- RadarControls
SELECT RADAR 1t2 3| a|s|e] 7
CONNECTION o] af 1] 1] | 5] s
RA
A ] v [
AI_"I 150 Ext

o aera ¢ Ranges | Camera Setu
Eam A/ Sample Rate —| ~FRF Riades Fiangs
CONFIGURATION Ell ; ;gm’“ & 2KHz 1.0kn l§ 12km
Less £ 4KHz
600 B ki

TABS I Hoir 3

300 m 3km
Ulse:  16KHz LI j [5  Hin

i Fulses
ow Data Flots
ata

iw—_l Recard

Typs Snapshot |

' et |
Show Cameras Show Contrals

| Coveragefm) —————

[l s P -—| il
T —

Range Bir:
PRF (KHz [7Z SampRate [T50 | | To \

Mir:

Max:

Peak [1316 A

I Use Scripted Mode

™ Bioadcast Detections Save Aadar Settings

Pulfne) [5o Binsize [3
antBw. [73 zRe [T

;JEHT

70

5.2.1 Login
In order to effect any changes to the display orfigoration, a user must login; requiring both a
Username and Password (Username is logged in tivéyaaudit trail). There are three levels
of authority; Administrator (complete rights), Supsor () and Guard ().
Operators, supervisors and administrators musilég the client before using. Pressing the
login button will cause a pop-up window to appe&he user must enter their login level
(operator, supervisor or administrator) and thasgword and optionally their name. The
button to the right will illuminate green for op&yes and yellow for administrators when login is
successful. At the end of a shift, the user ghpuoéss the illuminated button. This logs them
out.

5.2.2 Select Radar Connection

Clicking on the Radar Controls Window will causpap-up window to appear. The window
will permit the user to add or delete a radar.dd®a are assigned an index as added.
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The client may connect to as many as 16 radar ieat®ne time. Adding a radar is as simple
as clicking on the Radar Controls area and sekdtl‘'a Radar.” This version can add up to 16
radar systems. Each new radar is given a butttre Radar Controls area, and the tab set
associated with that radar is given an index from 05. For instancé&rror! Reference

source not found.shows 3 radar systems have been added and ragaratheter tab set is

open. Deleting a radar is also straightforwagtick on the Radar Controls area and select
“Delete a Radar. © When a radar is deleted, thteoh is removed from the Radar Controls area.
All other radar indices remain the same, evendfriidar being removed is not the last radar.
There is no reshuffling of the indices when a radaemoved. For example, if there are 3
radars (indexed 0, 1 and 2) and radar #1 is remdkiedther 2 radars keep their index (0 and 2).

Cameras are added to the interface by assignimg the given radar. The current version 3.22
permits 2 cameras to be controlled by a singlerraelaver. Controlling more than one camera
requires that each of the cameras is addressalllameras that use serial communications (such
as RS-232/422/485) often set addresses using diph®s. Network cameras use IP addresses.
Cameras that are not addressable must have aperialssigned to each camera, which limits
the number of cameras to 2. The radar server lcasi¢he appropriate port setup parameters if
this is required.

Only one video stream to be displayed at a timiée camera video being displayed is indicated

in the Video Server Control window and the camepasition is illuminated as a triangle on the
PPI Display. (Se&rror! Reference source not found).

5.2.3 Plan Position Indicator (PPI)

Setup  Track List
it Bra  Spd Mg

The Plan Position Indicator, or PPI, T
provides the user a bird’s eye view of

where the detected activity is relative to
the radar locations. The PPI display plc
detection and track symbols over a digit === e
map. If no map exists, then a compass A#JLI

rose (bearing markers and range rings) :’;;" ml

are displayed. Radar locations are

indicated with red crosses; camera e ———
locations as yellow triangles. YeII_ow_ e YR T i T
vectors from the camera or radar indica Cgpn | € 800 L:;: j:“:
current look direction. Clicking on the | Do | e

i I i - - i Tracking :wu;xmmm :ﬁ:rfi:’swm Wr f;;\}?':T
display will manual!y pverrlde slew-to I o K
cue (automated pointing of camera by | r o e el ol

radar and point the camera.
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5.2.4 Camera Video Display
The video from any attached camera is shown iwvitleo
display window. If there is no video or if thasea loss of
video, this window defaults to a white backgrounthwhe
DMT logo.

Video Servers convert analog video streams toaligit
streams and then pass them over a network. Te®vi
server control allows the user to connect/disconaed to
select the video feed shown in the Video Displayddiw.
The video server controls provides the TCP/IP asklead Video

camera type. TCP/IP and camera types are set thele e - Recerd_|

Name [

Camera Setup Tab of the particular radar for wiheh i Tros Srapshat |
camera is linked. j10010:30 I i} |

“ P ALY I™ Move to mouse chek _ Show Cameras I SMWCUM&I
If selected, “Move to mouse click” allows the user , : :

navigate the camera using the mouse. Simply bytipgi to a location on the PPI display and
clicking the left button, the camera is instructeadthange it elevation, azimuth and zoom to look
at the location selected.

5.2.5 Detected Tracks Information
Sustained detected activity that meets the guidglfar a Bt Brhal RvEl Mag

“track” are created and updated in this screenlaljsprea. RadTtkdD _ [m] _(T)__[mps]
ag-0205 159 25 o.o0 15z

a0-0207 468  EZE25 0.0 1l&4
Tracks are identified by Track ID (Rad-TrkID), Dasce S hone oy os b o
(Dist), Bearing (Brng), Radial Velocity (RVel), and 00-0310 105 2Z5 -0.3 148

Magnitude (Mag). As new activity is detected tracker
either updates an existing track or the foundatioa new
track is created. Tracks that do not have cortinypdates
eventually expire and are removed from this list.

Display: (Al Tracks Saurce: Simple Tracker
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5.3 Configuration Tabs

The initial values and selected options on the @ondtion Tabs indicate the state of the AIMS
Radar once a network connection is establishec&n@ds to the AIMS Radar parameters are
made by selecting (clicking) on option buttons ahdck boxes. Administrator privilege is
required to access most of the Setup Tab cont@tmtrols not available will be grayed out.
Caution: Users should not change values if they anesure of the consequences. When
experimenting with new settings do NOT save theaadarameters as default until
performance has been verified.

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

* Network
* Processing
* Motors

« Adv Process
e« SaveData

e Cameras

* Radar
 Camera Setup
* LineGraph

* Messages

The following subsections briefly discuss eachaad its parameter settings.
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5.3.1 Network Tab

The Network Tab primary function is to provide theerface to connect and disconnect from the
currently selected radar server.

SYSTEM STATUS

NETWORK
TRANSACTIONS
WINDOW

USER

CONNECT/DISCONNECT

RADAR 0

Port # Hser Fadar D Metwaork Transactions: / Clear |
I'I 0oaa DM IF'C2ED'I 83054974 .
Disconnect DMT logged an to * j
Settings Transter C lete
[ ted - .
3 Status Zone Status BIEEE Client >» logged off & disconnected

[~ ComPat1 [ Azimuth Mator Enabled from server.

I_ ComPart 2 I_ Elewation Motor Enabled 'L
GO

I_ ComPort 3 I_ Camera ComPort Open

Fadar Pogition / Orientation OPERATE Server Nt Fesponding j

Server responding
Server respondingE sception with

# |2400  Lat  |0.00000N Height |10 Mark MAXPEAK
¥ [2400 Long [00000CE  Direction| 0 Posiian
/
MARK -/ /
POSITION ‘HARD' DISCONNECT

ERROR REPORTING WINDOW

5.3.1.1System Status

When selected, the System Status button forcesuittein-test function to verify the operational
status of the serial communications ports, azinelglation motors, and camera ComPort. If
properly operating, the relevant box is filled grd=l. If not, the box is filled redil

5.3.1.2Radar Address
The IP Address and Port # of the currently selecaddr must be properly entered here before
the client may connect to it.

5.3.1.3User

A unique User name must be entered here priotéongting to connect to the current radar
server. If another client is connected to the ragaver under the same username, the server will
reject the connect request.
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5.3.1.4Connect/Disconnect Radar

When selected the client request to connect/disdrfrom the radar server. When connected,
only the disconnect button is active and when diseated only the connect button is active.
When attempting to connect/disconnect, both buttatigemporarily be disabled until the
server verifies the change in status back to tleatcl

5.3.1.5“Hard” Disconnect

Rarely used, this button forces the immediate teation of the client connection to the radar
and does not wait for verification from the serv&his should only be used if there is an
unnatural suspension of the connection status.

5.3.1.6 Network Transactions Window

This windows displays all the major network trarigacactivity between the client and the
server. The window may be cleared by selectingllear button on the upper right hand corner
of the window.

5.3.1.7Error Reporting Window
This window displays both error reporting and speciessaging from the server to the client.
The window may be cleared by double clicking theus®in the window space.

5.3.1.8Mark Position

When selected, the mark position checkbox allowsea to position the icon of the current radar
on the map background by placing the mouse oroitedibn for the radar and clicking the select
button. This function only works when a map hasrbglaced unto the background of the
display. (for details on how to make maps for AlMé&er to document “Map Making for

AIMS).
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5.3.2 Processing

All of the items on the Processing Tab and AdvariRextessing Tab are designed to reduce
signal from the environment (known as clutter)ecgjnternal noise and false alarm generators,
and increase intruder signal strength.

MERGE
ALGORITHM

A/D BOARD
OPTIONS

SMOOTHING
FILTERS

TRACK
SOURCE

MATCHED
FILTER

RACARD
N &

AD Bn‘glions:

[~ Apply MF in 13 Pairs

* Simple Tracker
= AR Tracker

¥ Zpply Merge ﬁ“um

Range diff [birs) IE 3:

& Auto MF
" SetMF - MFP
[~ Decimate Data
MF - MFP [1-50] |T

[T &wg D across Pulses
|0 toAwg IB

[~ &verage in Range
Rnagz to Awg |3

™ Decimate Data

¥ Check &/0 Limits

" Full Segments
 Tunc Segment

Freq diff [bi .
req diff [bins) IE 3 [~ Spd Thresh |4.5 [rnps]

™ Range Interlace
]

Tracker Settings
g g 5 " ze Mo el far
Init Ring Gate I B0 m |Ipdate Intl 5 zec 55 Filker Mem % I 75 3_ rd Sl e
tov Rng Gatel 20 m PurgeTime I a0 sec  Declare Tk [age) I 2 3: [ LogData
el Gate I 2 mps XHngSectnll 30 deq m
CHANGE TRACKER SETTINGS /

5.3.2.1Track Source
5.3.2.2Merge Algorithm
5.3.2.3Matched Filter

TheMatched Filter is a digital signal processing technique that imegdhe receiver
characteristics to the transmitted characteristib¥ore directly, the pulse width and pulsed
shape are matched. Since the radar pulse for AdMSry square (that's a good thing), the
matched filter can be generated by simply matchaegiver gate width to the transmitted pulse
width. This is accomplished by coherently sumnthngrange bins until the sum equals the
pulse width. Since pulse width is in nanosecondsyst be converted to meters (pw (meters) =
pw(nanoseconds) * 3E8). This implementation isatimes referred to as a “boxcar” matched
filter. The result is improved range performaacd clutter 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 - MFP).  Auto MF will allow the radar to calculate thppropriate number

DMT, LLC « DMT-M200-311 « 08/2009
79



DMT

Detection Monitoring Technologies

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

of range bins needed to match the pulse width aatioally. Set MF allows the user to override
the automated calculation. DMT have found thatgpenance for the radar is often better when
the MF constant is a little lower than the valukgkated 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 ietpented before the FFT algorithm.

When the matched filter is applied to the datgenerates assdiding window filter. For
instance, if the matched filter is set to 4, theafirst application is range bin 1 = range bins
1+2+3+4, the second application is range bin 2 34245, the third application is 3+4+5+6, and
so on. Decimate Datashould be implemented as a method for speedingagessing. When
enabled, it applies the matched filter as stepied + not sliding. For example, if the matched
filter is set to 4, then the matched filter wié bpplied for range bin 1 = range bins 1+2+3+4,
then range bin 2 = range bins 5+6+7+8, range Binahges bins 9+10+11+12, and so on. In
this example, the overall number of bins to be pssed by the FFT will be one-fourth as many.
This would result in significantly faster proceggimvhich in turn permits the radar to spin faster.
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5.3.2.4Smoothing Filters
5.3.2.5A/D Board Options

5.3.2.6Change Tracker Settings

The Processing tab, Figure 1, contains optiongi®iMatched Filter, FFT (Fast Fourier
Transform) processing, applying a DC Offset, ai@baed Threshold. The Advance Processing
Tab, Figure 19, contairmoothing Filters, Ramp Functions, ClutterX options

Apply DC Offset is an algorithm ensures that the In-phase and Quae (I/Q) channels of the
radar are well balanced and centered and O vblidalanced and non-centered channels will
result processing sidelobes, which can generade tdarms. Thim-Rangeoption is a
traditional implementation of the algorithm, whesetheacross-Pulsess a better performing
implementation of the algorithnDMT recommends that Apply DC Offset is always ethbl
(checked) and across-Pulses is selected.

TheUse Speed Thresholds an option that can be used to focus on tafatdgerest. The
threshold limits reported detections to targetgdliag slower than the threshold speed; for
example only targets traveling 10mph or slower.

Radar | Adv Process | Mators | SetMulls | Camera | Max Ranges | dlams  Processing |Map Display | Graph | SaveData | LineGraph |

W Apply DC Offzet Matched Filker Smoathing Filters FFT Optiots Pararn Info [Read Only)
t-;- :c?oizg;ulses [ Apply MF inl@ Pairs I~ AwglO across Pulses [ Kaiser-> [1 FRFKHz) | 4 Range Bins
I3 toAwvg |6 r ; |
= - Hanrning P [nis] 207 Totak [ 128
v Use Speed Threshald ' Auta MF W =i e e =
Meh |10 " Set MF - MFP Rrgstodvg |3 = g e 100 : =
Intellace Processing [~ Decimate Data o I Bartlett [Triangle) BinSize |3 Max | 115 3:
I~ Range Interlace MF - MFP (1-50] ,5_ W Lirear Mag

Figure 1 - Processing Options

Decimate Data does affect (reduces) the resolatidhe system by elimination of the sliding
window. DMT recommends that Decimate Data be disabled fustrsites and should only be
enabled when high rotation speed becomes critical.
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Range Interlacing is an algorithm that mimics thethnds used by search and rescue teams to
quickly scan large areas in less time. DMT hateddhis algorithm to speed up search by
reducing the number of range bins that must begssed. Figure 8 illustrates the principle.
The process should only be used with rotation spédue radar becomes critical.

O
N0
.\(e(a
N0
,a(‘:Q\ Interrogated
Q\"’d
lgnored
Range Bin
Normal Search Pattern Interlaced Search Pattern

Figure 2. Range Interlacing.

The Fast Fourier Transform (FFT) is used to geedbaippler signatures. Doppler is the
measure of frequency shift in a signal that isaetfd off a moving object. An object moving
towards the radar results in a positive shift. o&ipve shift is a compression of the wavelength,
which translates to a resultant frequency highan tine transmitted frequency. An object
moving away from the radar results in a negative &nstretching of the wavelength), which
translates to a frequency lower than the transchitequency. Doppler can be converted to
object relative speed. That is, the Doppler crihie user the speed of an object relative to the
radar. And the direction of the object relativehie radar can be instantly obtained by the sign
of the Doppler (positive means its heading towamdradar, negative means its heading away
from the radar). The FFT enables the radar calkew@dkhtDoppler frequencies for a given look
direction and for a single range bin. DMT’s sadte calculates thousands of FFT’s in a second.
To facilitate real-time operation, DMT has employkd fastest FFT algorithm available.

Since every look at an object is over a finite ticessing artifacts arise. One such artifact i
known as processing sidelobes. Sidelobes areatlyrdisplaced from the real Doppler
frequency, so the detection of these lobes carltriesialse Doppler readings. These sidelobes
have typically 20 times less power than the mdeIfreal Doppler). So for the most part, these
sidelobes are not detected. For large objectsetierythe integration gains from the FFT can
result in detectable sidelobes. If large objacésexpected, themeightingof the raw radar data
can result in suppressed sidelobé&iser, Hanning, Hamming, andBartlett are weighting
algorithms. DMT does not normally invoke these algorithms wtherradar is searching long
ranges. The reason is because there is a penalty indketoppler signal level when used.
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The magnitude (strength) of radar signals is ndsnpksented as either linear units (of voltage)
or in dB (decibels). Traditionally, dB is usedradar applications because it allows fine details
of small signals to be seen with clarity even whery large objects are present. However,
DMT used.inear Mag (linear magnitude) for most site installationd.inear magnitude offers
finer control of threshold settings. The units Sansitivity are set as by the selection of Linear
Mag. If checked, Sensitivity increments are ireéinunits. If not checked, then Sensitivity is
adjusted in dB units.

Param Info is a read-only section of the Processing Tab. pdrameters listed in the box are
repeated elsewhere and are included as a reference.

Additional Processing and Advanced Processing npt#iown in Figure 3 provide options to
apply Smoothing Filters,Ramp Functions andClutterX . The smoothing filters and ramp
functions are used to digitally lower signal strgngver 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 objectse ranges can reflect so much energy that it
saturates the radar at that range. Saturatiocanase false target detection. Ramp functions
lower the signal strength to levels below alarneshiolds. Th8&eginning Rangeindicates the
first range bin for which the function is appliendatheEnding Rangeindicates the final range
bin. TheRamp Percentrepresents that maximum percentage applied todasured
magnitude (signal strength). S&®amp Percentalue of 30 means that the signal strength will
be reduced to 30% of its current valueinear Ramp in Rangemeans the reduction is applied
over a linear slope from 0 ®amp Percentwhich the above example is 30%. This linearelop
is applied over thBeginning Range® Ending RangesStep Ramp in Ranganeans the
reduction is an equal percentage over the entirgerawath definedgginning Rangé Ending
Range. Clutter X allows for the removal of nuisandarms around zero Doppler (very slow or
non moving objects). Clutter X (sometime refert@@s a clutter notch), sets all values in and
around 0 Hertz = to the text box in the lower righhd corner. Appropriate settings for this text
box are usually O or negative numbers. [Notenef§jative number lowers the plotted color of
the notch to black and thereby, is easier to sesnvdoking at Doppler Plots. ] The number in
the upper left corner text box represents the nurmbBoppler bins (frequency slices) around 0
Hertz that are set. “0” in this text box equal®tbertz only. “1” in this text box representson
Doppler bin on either side of 0 Hertz is set. Cawniy set values are 0 to 2. Clutter X is very
useful for removing the response from swaying trees/ing water, or windblown heavy brush.
Setting Clutter X too high can reduce the abilityletecting walking humans.
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Fadar Adv Process l Mu:utu:urs| Set Mullz | Eameral hax Ranges | Alarmz | Processing | hap Displa_l,l] Graph | Savelata | LineGr

Welocity Signs Ramp Functions

" Negative [toward) [ Linear Bamp in Range [ Step Rampin Range

i Megative [away] e BT
Beqginning Range ||:| Beginning Range ||:|
Ending Range |5|:|— Ending Range |5|:|—
Famp Percett |3|:|— Famp Percent |3|:|—

Figure 3 - Advanced Processing Options
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5.3.3 Motors

Antenna movement and position can be controlledgugie 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#ons are indicated by AIMS Server via a
message to the AIMS Client. The AIMS Client wilsgdlay “Error” for the reported position (Rpt
Pos), Figure 10.

AZIMUTH CONTROL ELEVATION CONTROL

RADAR O
Metwork  Processing || Maotorgf  Adwv Process | SaweData| Camera| Radar | MasBanges | Camera Setup | LineGraph Essages
—Azimuth [Pan Antential Arle Fref —Elewation [Tilt] Antenna \
Move Radar to noe hew tator Speed .
I Point an Map th [Deg True] Stap Motar Get State | (eliz]y i = :
) it ‘el i Feset Matar = :
Fasition Mode Welosity Mode : At Pos IW Goto Pos IU_ g
Change Mode | Goto Pog ||:| Fipt Poz ||:|_9 20.0 ;
- : Elevation Limits |.15 to |15 £l
Start Scan | Lt |-”'“'t|':'-D J T
Upr Limitw 1] 180 360 : [~ Elevation Scan [~ Comect for Tilt
Scan Speed Contral <
2 Baze ElAngle I 0 3
Scan Rate I Ciowe [/"]IEI 0 Rad . I_.I m
[degdsec) : Baw(* MNumber of Rows I 2 3:
[~ Auto Scan Speed* Speed Steps I'I 'I Delta El Angle I 1 3:

\— SCAN SPEED CONTROL

5.3.3.1Azimuth Control

There are several commands available for workirtg thie Azimuth motor. The primary
commands are Change Mode and Start/Stop Scan. €EMuode 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 alicking Start Scan. The button text will
change to Stop Scan and the azimuth motor will niimte/een the lower (Lwr) limit and upper
(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
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Reset Motor command must be issued before anyigaisitj 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 wilbanatically enter the position mode. The Get
State command will provides a status messageritiatates 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 changedidiirg 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 Mod@ops on). In position mode the slider can
also be used to position the antenna. As the skdaioved by clicking and holding the mouse
left button the angle is reported in the Goto Ras box. When the slider is released, left mouse
button up, the go to position is transmitted toAlRlS Radar (server).

5.3.3.2Elevation Control

The Elevation or Tilt motor remains in the Positrande. Adjustments in elevation (tilt) are
made using the slider bar or by clicking on the rf@gsuming the Move Radar to Point on Map
option is selected). To change the elevation uiaglider bar click, hold and move the slider
to the desired angle and release. As the slidaoiged the angle will be reflected in the Set El
Pos text box. When released this elevation posuidirbe transmitted to the radar. As the
Antenna moves to a new location the angle willdgorted in the Current El Pos text box.

5.3.3.2.1 Tilt Compensation
The checkboxCorrect for Radar Tiltenables the software to recalculate the horizooréating

a new array of elevation settings based upon kheaftormation provided by the compass (if
installed).

e TILTED PLAMNE OF RADAR

€ ),
ﬂ " . =
15 -
) Y3 .
| e CORRECTED ELEVATION FLAME
s

R

5.3.3.2.2 Elevation Scan

Elevation scan is used to search an area in thatedea domain where the area being search is
broader than the vertical beamwidth of the anterda.the completion of each azimuth scan
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range, the elevation is adjusted by Dedta Elevation Angle Upon the completion diumber of
Rows the direction of elevation scan is reversed (apsttup-down...)

The elevation scan is defined by:

* Base Elevation Angle
* Number of Rows
* Delta Elevation Angle

DeltaEl Angle 7 1 l
/.’), /_?‘_ 2

g 3 !
// l 4

I

- n (number of rows}

Base Ef Angle

5.3.3.38can Speed 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

* Enable/disable Auto Scan Speed
* Required Coverage% (1-100%)
» Speed Steps

Also displayed in this area are;

* Actual Coverage %
* Current Scan Rate (deg/sec).
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5.3.4 Adv Process

RAMP FUNCTIONS CLUTTER X

RADAR D
Metwork. | Processing | Jotors || Ady Process  SaweData | Camera| Fadar | MasFangfs | Camera Setup | LineGraph | Messages
—FRamp Functions “ — Clutter
™ Linear Famp in Range ™ Step Flamp in Range I-I r
Beainning Fiange Ig Beainning Flange ID
Ending R ange |5|:| Ending Range |5|:| ID
Ramp Percent |3|:| Ramp Percent |3|:| £ | v |

5.3.4.1Ramp 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. Saturationaussedalse target detection.

The ramp function options include;

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

* 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
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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 -
} J 4 ——— Original Data
100 7 . _

Step Ramp

. Linear Ramp
60

a0 4

20
Q

L‘]..'.'..
1 3 S 7 9 111315171921 2325 2729 31 33

Usadtoeliminate lecalized nearfizld noise

5.3.4.2Clutter X

Main Lobe Removal (also referred to as Clutter Xlatter notch) allows for the removal of
nuisance alarms around zero Doppler (very slowoormoving objects) by setting all values in
and around 0 Hertz to the Mainlobe Value. Cluttas Xery 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 MainloheEnables the main lobe removal.

* Mainlobe Half-Width The Mainlobe Half-Width represents the numbebDoppler 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 0O to 2.

* 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.
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5.3.5 SaveData
The SaveData Tab is fairly self-explanatory as thiisis used to establish the conditions and
filename attributes that define how Raw IQ datesfiire saved.

SaveData Tab
SET aTOSAVE
PARAMETERS .
N SaveData |
??\-EF!B‘N{Q'F“B& Auo‘ni'at‘g Save Options Fiename |
Ch S &\ - -
:: g;?t?ng:ve | S.Iave__.evely 5 dwells Comment
Flangé, Limits : =
ARBW (deg) Az[ 7 —EI [7 = | @\ min | = ‘
: €3 max [~ 224 | _cpncave
Radar Dir (deg T) At Lt SlattSave His  Min
Fadar Lat 3: (~ w .. . min | 3‘ s fat | 5: 3:
Radar Long 4 1294 [ 3: f= manl 3’ Durationy{min) 3:
SAVE DETECTION DATA SET TIMING OF SAVE DATA

5.3.5.1Autosave Parameters
The Autosave settings include;

* Automatic Save

» Save Every x dwells.
* Range Limits.

e Azimuth Limits

5.3.5.2Manual Save Parameters
The manual save settings include;

* Save Detections
e Start Save
o Immediate

o Timed.
= Start Time
=  Duration
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5.3.5.3RawlQ File Saves

The file saving option allows raw 1Q data to berstbon the local hard drive in the directory,
c:\Data. The file names used will be the systenetpreceded by the string value listed in the
text box, “File Name Base”. Enter the desired fisene and check the Save RawlQ File box.
Uncheck the box to stop saving data files.

5.3.5.40ther Parameters
The following values are annotations that are stovith the saved data file(s);

« AntBW
0 Az- Azimuth. The horizontal (or azimuth) beamwidfrthe antenna.
o El- Elevation. The vertical (or elevation) beamwidtlthe antenna.

» Radar Dir. The absolute bearing of the radar home positlba.digital compass is
installed, this information is updated on initiaiion or wherJpdate HPRICompass
Tab) is selected.

* Radar Lat The geo-positional latitude coordinates of thaar installation. If a GPS is
installed, this information is periodically updated

* Radar Long The geo-positional longitude coordinates of taar installation. If a GPS
is installed, this information is periodically updd.
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5.3.6 Cameras

RADAR D
Metwork | Processing | Motors | Adv Process | SaveData || Camera  Radar | MaxRanges | Camera Setup | LineGraph | Messages
CameraViewing Limits  —— | Camera Control
Az sngle Ref: | Morth [Deg Tue) Track to Lock On
¥ &pply Limits Mg e Tvpe Alarms Zone 1 Track Control Panel  Cam Address
Eamera1|D_D |3BD.D @ Cam1 INDNE r r I Mone I‘I 3:
Carmera 2ID_D ISBD.D £ Cam2 INDNE L = I None I‘I 3:
Treres | ¥ Declared Trks

DMT, LLC « DMT-M200-311 « 08/2009

92




Detection Monitoring Technologies

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

5.3.7 Radar

Metwork | Proceszing

Motors | Adv Process | SaveData

Camera || Radar  Max Fanges | Camera Setup | LineGraph | Messages
Galn —A/D Sample Rate — —PRF —Radar Range Coverage(m) —————
100 MHz & 2KHz 1.0kn B 12 km | | | [153  Max
B0 MHz  4KHz
600 m 6 km I 150 t
—Dop Resolution —— " 8KHz o0 il _Vl Ex
2% Pukes C 16KH: 300 m "

Chg Mum Pulzes |

o

|_ Use Scripted Mode
¥ Broadcast Detections

Save Radar Settings |

Show Data Plots

FFT Data |
Line Graph |

—Radar P

" Show Range Rings

Al
< _se |

PHF[KHz]I 2 Samp Rate I 100 Total [ 128
P [ne) W Bin Size |3_ Min: [20 =
Ant Biw I 3

Fiange Binz

ZRE |19 Max: [ 70 =
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5.3.8 Max Ranges

RADARD

Metwork | Processing | Motors | Adv Process | SaveData| Camera| Radar || Max Banges  Camera Setup | LineGraph | Messages

¥ Defing Max Fange Painks & Max Ranges Update | Hide List | % Update from Plat
o  Min Ranges " Upd i
pdate from List
¥ Show Geometic Mirimum Fing tngle  MinRng  MaxRng El&ng
| 000 50 z03 -0.1 i’
. . Default W alues: ool 50 z03 -0.1
Object Height |1_5 e 0 201 0.1
Max Ring [m] |300 003 50 199 -0.1
Save File | T File | Ready fin Rna [m] |50 004 50 197 -0z
ook 50 135 -o.z
| 008 50 133 -0.z 7|

W as Client va.22d i ix

!'Sslmnspiwnluns

Dist B 5 M.
| Rad-TkiD m] 1 o g

Display [an Tracks Source 5 mle Tracksi

Uees Accest Level
Admiistiated] | Logn || PRI [
Azhrg Elhng Dietim] Fada Video

o B 0 Selecled Camera :

“,& IO_E — Nm ;’0‘“‘ VI
e IPAddess: Tipe snapshot [
| | |

I™ Move bo modse click I
Show Camerns | Shaw Cortols |

RADAR 0

Nebwork | Processing | Mobors | Ady Process | SaveData| Camera| Radar || Max Rangs:  CameraSetup| LineGraph | Messages

3 [+ Define Max Aangs Ponts i Mex Riangss e I Hida List i 1+ Update hiom Plot
¥ Show Geometiic Minenum Fng R Haca f" Upidsteyfron L it

Ange  MmnFing MaxRng  ElAng

| S e 000 50 203 -0.1 i’
" L o 1 ool 50 203 -0.1
Gbjert Heioh | 15 00z 50 o1 -0.1
MaFing fm) 300 003 50 199 -0.1
Save File I TxFis | Feady fnRoglm] {50 004 =0 137 -0.z
oos 50 135 -0z

I 006 50 133 -0.z =]
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5.3.9 Camera Setup

CamecraSctup Tab

CamERS, CONMECTION INSTALLATION MName
PROTOCOL TYPE / Camera Setup |
Camera 1 ' Camera 2 /
MName: Type: Connection  / MName: Type: Connection
|l:arne|a 1 |Vicnn LI |SeriaIPott LI |I:amera 2 |PelcoD LI |T CPIP ﬂ

Look Offsets:  Position Offsets:

- ] Look Offsets:  Position Offsets: - u
Create Client AZIT o IT Create Client AZIT e IT
Ell 1] F!rl9| 0 m Ell 0 Hng| 0 m

COMM Port |4 y Camera Server [Commands)
Cam I— Cam I—
BaudRate 4500 Address IT i 2 & IPAddress [10.0.10.110 Address [T W[ 2 m
DateBr 7|0 P dess o101 Port 5000 | P fddess[10.0.10.112
spBt [/ [T (Videcl: / [
Elhome offset: [p /~ Elhome offset: [~
Parity  / None me set |0 —‘ ] me offs
I” Comeradnay | ™ Camera Array
Set st | Jubo | [OFF
COMM. ASSIGHMENTS IP ASSIGNMENT METWWORK .
(SERIAL CONMECTION) FOR VIDEQ CODEC ASSIGHMENTS

(TCP/P CONMECTION)

PHYSIC AL INSTALLATION

OFFSETS FesT sLEWS

(PELCO ONLY)
5.3.9.1Camera Parameters
For each camera, the settings include;

 Name Unique name to identify camera setup.

* Type Camera type (Vicon, Pelco, Pelco-D... etc.). fpe identifies the
communications protocol, configurable attributed default communications
parameters. At current, the AIMS software supptbresfollowing types;

o None

o DI5000

o TASS

0 QuicksetN2

o Vicon

o PelcoD. If Pelco is selected, the Turbo buttoanabled to allow the user to
activate a fast slew.

o LRAD

o Sentryll

o Vumii

« Connection
o0 SerialPort
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= COMM Port

= BaudRate

= DataBit

»  StopBit

»  Parity

= Cam Address.
o TCPIP

= |PAddress

= Port

» Offsets.

o Look Offset — AzThis offset value defines the azimuth angleedéfhce between
the home pins of the radar and the camera (seardydoglow).

o Look Offset — El This offset value defines the difference in @egrbetween the
camera look angle (at 0° elevation) and the hor{(mpns positive).

o Position Offset — AzThis offset value defines the location (in degre
clockwise) the camera is positioned relative torddar home pin.

o Position Offset — RngThis offset value defines the absolute distdaheecamera
is positioned relative to the radar (in meters).

o Height This offset value defines the height the caneepsitioned above the
ground.

» |P Address (Video) The IP address of the video codec/server tlutizbs the camera’s
output video stream (usually inside the UCM).

» Camera Array. This selection is used to support a very speaiglication involving
four cameras installed at 90° angles and commungcah a single multidrop serial
communications line. More detail may be foundhe DMT document, “Camera
Alignment and Operation Procedures for AIMS EA-8yst (dated 1/23/2008).
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5.3.9.2Point to Mouse Click

This feature allows the user to quickly point argnt&ra attached to an AIMS Radar to a
geographic point on the Client’s PPI display. Tdusion is performed by selecting the desired
camera for this command, and then clicking the ra@ighe point on the PPI display. This
feature is discussed in more detail in the AIMS@iiManual.

5.3.9.3Point to Radar Detection

Either or botiCamera landCamera 2can be selected to point automatically at detastio
reported by the controlling AIMS Radar. This sélatcan be made by checking theack to
Alarmscheckbox adjacent to the desired camera on tlemGr on the Radar. Whdmack to
Alarmsis selected for a camera, that camera will autmalfit point at each Radar detection as it
is declared.

The function is deactivated by un-checking Tnack to Alarmscheckbox.

5.3.9.4AIMS Radar and Camera Alignment

The AIMS Radar software requires that several tatignt” parameters be determined for the
system configuration and entered into the Cliewt Radar control programs. This section
describes these parameters and illustrates theajgmecedure for determining their values.

These key alignment parameters are the Radar ing&adDir), the_Look Offsetfor each
camera l(ookOffAz LookOffE), and the Position Offsefer each camerdsOffAz
PosOffRny They are described briefly as follows:

* Radar Directior- The azimuth angle in degrees, measured positogwise, from True
North to the Radar’s look directidat its home position. That is, tRadDir is the true
bearing of the Radar beam centerline at the Ramlaelposition. This parameter is used
by the AIMS software to calculate the Latitude &odgitude values for detections and
other display symbols on the Client PPI displdf/the RadDir is not entered properly in
the AIMS Client and Radar programs, then Latitudeditude values calculated by the
Radar will be incorrect.

* Look Offsets— These angles measure the difference (azimutkelandtion) between the
Radar look direction at its home position and thmera look direction at its home

5 The Radar look direction is the outward directidthe Radar beam centerline.
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position. Thd.ookOffAzs the azimuth angle in degrees, measured positbakwise,

from the Radar to the camera. TlwokOffElis the elevation angle in degrees, measured
positive up, from horizontal to the camera loolediron. These parameters are used by
the Radar software to calculate the proper poirtmmgmands for the camera. Errors in
the LookOffAz and LookOffEl values will result img¢orrect pointing commands sent to
the camera.

» Position Offsets- These offsets account for a camera being locdtadlifferent position
than the AIMS Radar. TheosOffAzs the azimuth angle (measured positive clockwise)
from the Radar look direction at its home positioithe point where the camera is
located. Thé?0sOffRngs the range in meters from the Radar to the carmesition.
Errors in these values will result in incorrectmoig commands sent to the camera.

The AIMS control software will utilize the alignmigparameters defined above to generate
correct geographic positions (Latitude and Longuahd to generate the correct azimuth and
elevation angles for commanding cameras to poirdddr detections and at geographic points
on the AIMS Client PPI display.

The next sections will describe how to measurevtli®us alignment parameters using this
general diagram.

5.3.9.5 Radar Direction Measurement A A

The Radar DirectionRadDir) parameter measures the geographic ‘

orientation of the Radar. The figure below shomesglan view with |
the radome removed, the base plate exposed, ardNt& Radar H
visible and located at its home position. o

The Radar Direction is the angle in degrees betWeee North and the A
Radar home position. It is recommended that tinection be marked |
on the base plate so that it can be seen oncadoene is replaced. | \
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5.3.9.6Camera Look Offsets
A

The figure at right illustrates the geometry forasering the /[ Lookofset (a2

Look Offset azimuthl(ookOffA) for a camera mounted on & =il

top of the AIMS radome, with the Radar and the carheme &/ A

positions indicated.

Vs
= -4
= £

The Look Offset elevatiorLpokOffE) should also be set to /\ > ,\
“0.” Note that the Radar orientation is expectete level. ‘ e,
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5.3.10 LineGraph

PLOT LINE
GRAPH

LINE GRAPH

PARAMETERS MANUAL

SCALE
RADARD

Xvax [70 \ 150 / \
100 -

Vol = S L I A VNN
mmls ,fl n/\/ WAL WA AL VAL 78N

3.00 21.75 40.50 59.25 78.00 96.75 115.50 134.25 153.00

¥ Ticks[4_/ [o00 Range (m)
(Clear Red X |

The Plot Line Graph option on the Line Graph tadtgpthe maximum Doppler return for each
range. This is essentially a two dimensional regametion 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 fontlmber of X or Y ticks. The values for the Y
Axis, Ymin and Ymax can be set by selecting the Maacale option. It is recommended that
the Plot Line Graph option be disabled when chamgue values for graphing.

The Line Graph parameters include;

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

» YMax When Man Y Scale is enabled for Line Graph, paisameter 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¢snthmber of X-axis gradient
lines.

When displaying a lot of graphics in real-time YWendows environment will sometimes get
hung up and fail to properly refresh, showing aXed the graphic window. The Clear Red X
button clears those resources and allows the grajiéplay to recover.
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5.3.11 Messages
This tab is used to visually monitor the reportexdfic between the Radar Server and Client
software.
SHOW TRACHK BROADCAST ALL CLEAR
MESSAGES REPORTS MESSAGES MESSAGES MESSAGES

RADARD

G_é) Show Messages é\ Track Reports [DETS1) é‘ Broadcast ($TRKS) é All Messages Clear O
RADAZELID.B044898]-0. 3746939100/ :I
MAXPEAKI225.0
BLIPS|3.962,225.0
RADAZELI3. 335?1 41-0.3746939)0.0-1
MAXPEAKN73
RADAZELN. 8551 22/0.378367310.01-1
MaXPEAKINET.3
BLIPS|357.462,187.3
RADAZELI3S7 419410, 378367 310.011
MAXPEAKNS2.5
RADAZEL|359,5445]-0, 378367 310,001
MAXPEAK03.4 j
RA&DAZELI3.443677-0.378367310.01-1 >

The user may elect to see the Track Reports, Bestdidessages, All Messages or none. The
Clear Messages button is used to erase any prewiessages from the screen display.
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5.3.11.1Processing Parameters

The Go and Stop buttons are used to start andistoadar. Clicking the Go button sets a flag
and puts the radar into the OperateLoop. Onceeaghtbe loop is continuous. Pressing the Stop
button sets another flag that prevents the Opstdisoutine 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 theeBtean Tab.

* Replay Data/Folder.Prompts the user to select files for plottinghisTis a diagnostic
mode and should only be selected when the radaopped. To change the list of
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).

5.3.11.2 Auto 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

* Enable/disable Auto Scan Speed
* Required Coverage% (1-100%)
» Speed Steps

Also displayed in this area are;

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

5.3.11.3Camera Parameters
For both Camera 1 and 2, the camera tracking gstintlude;
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» Track to Alarm Checking this box will enable slew-to-cue traxgkf the camera to
alarm detections.

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

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

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

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

o
T ot Comtdbeer 1 poetiomhe [0 LosOwrne 0 ]
cobtinl T Poalung T Lokosens 1

Py T Cemmmands e Tz Posisn
| Carvess Communch R Zoom
] i e

5.3.11.4System Status

Selecting this button engages a built-in test fiamcthat verifies communications with the serial
communication ports 1, 2 and 3, interrogates bduthaizimuth and elevation motors and verifies
no other errors have been reported.
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5.3.11.5Restore 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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6 Troubleshooting

6.1 No Connection to the AIMS Server.

If the AIMS client is not connected follow the insttions listed irError! Reference source
not found.. Be sure that the correct IP address and Porbauare entered on the Network tab.
If all settings are correct and no connection caestablished;

1. Open a command window and use ping to check themtorication link to the AIMS
Server, enter ‘Ping’ followed by a space and thadBress for the server.

2. Check the IP configuration of the client computertyping “ipconfig” in the command
window. The client (or local) machine running #iMS Client software should have an
IP address similar to AIMS Server.

3. If the local machine and radar can be pinged, wsadte Desktop to connect to the
Radar. Be sure that the AIMS Server applicatiomiiging. Start the application if it is
not.

4. If no communication to the Radar is possible, baal PC appears to be functioning
normally, you may need to cycle the power to thddRda last resort).

6.2 The AIMS Server crashes.

This may happen if the AIMS Server application westarted and there are erroneous values in
the default parameter set file.

1. Connect to the AIMS Server using Remote Desktop.

2. Delete the SrvrSet.txt file located in the DMTLLGQIder in the root directory (normally
C:\DMTLLC\SrvrSet.txt)

3. Restart the application.

6.3 I'm getting too many False Alarms

This happens when one or more parameters haveskeearcorrectly, if the environment has
changed significantly since installing the systemif a man-made or object in nature begins to
suddenly move dramatically.

There are several ways to control False Alarms:

— Set Range properlyge Scripted Mode when possible)
— Set Gain properly (Default set at installation)

— Set Sensitivity (Default set at installation)

— Set Clutter Cancellation (Clutter X):

» Used to create a clutter notch (eliminates freqesnaround O hertz)

DMT, LLC « DMT-M200-311 « 08/2009
106



Detection Monitoring Technologies

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

» Default = 1, most commonly used values = 0, 1 o62vere clutter values = 3 or
higher.
— Set Null Cells (discussed in user manuals), Ram&teps
— Use Null Doppler Slices
The above mentioned items have been discusse@wiops sections of this paper. Figure
shows what these controls look like.

Fadu Range Coverage (n) Gain Sensitivity -1 [~ ClterX srn e[ Dbl Nz

m’ m’ - | " i = | I io me\Zones:‘

Working Sel

j Miror

13

Mirror | I [

Figure 13. False Alarm Reduction Controls

6.4 Iam not detecting as far as I would like.
For most occasions, the inability of the radardtedt an intruder is due to one or more settings
of the radar. For instance, the intruder mayib#he in a camera but is not detected because
the maximum range setting is shorter than the nureenge of the intruder. The intruder may be
inside a zone of no interest (a null zone, foranse). Remember that range is set using the
Radar Range buttons found on the Radar Tab orghrthe Scripted Mode (described in earlier
modes).
Detection range performance for a given intrudex fisnction of:

* RCS(radar cross section)

* Output Powerof the radar

* Antenna Gain

» Environmental Losses or obstruction.

RCS is out of the control of the user. It is teez&” of the object as viewed by the radar. The
wavelength of the radar, the reflectivity of thajext, shape of the object, orientation and the
size of the object affect its RCS. Units are giiresquare meters (sm) or dBsm. A walking
human is taken to be 1 square meter or 0 dbsm by.DM

The AIMS radar systems are ordered for a givenatieterange for humans. A 1.5 km AIMS
radar means it should be able to detect the avaevatigng human up to about 1.5 km. Output
power and antenna gain are set by the factoryh&gd ranges. So if you have purchased a 1.5
km system, the power amplifiers used to genera&etitsed energy and the antenna size and
shape have been specified to give you this perfocaaSo if you have purchased a 1.5 km
radar, you will not see a person at 3 kms — evenatl have selected 3 km on the user
interface. In addition, if the person is crawling or if theruder is smaller than a human, the
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detection range will be less than the maximum ragxfbrmance. So for our example, a
crawling human will be detected at ranges less fharkm for a 1.5 km radar.

If the person is walking behind a building or wétle radar will not detect that object. In
addition, a person partially obstructed will havewer RCS and will also be detected at shorter
ranges than a walking human.  An example ofighiBick vegetation. If a person walks in
thick brush up to his/her waist, then the maximuwatedtion range for this person is likely to be
reduced to 75 to 80% of the range of a fully illaated person.
There are 4 methods, however, for increasing thectien range of the radar:

- Increasing the GAIN setting of the radar;

- Decreasing the SENSITIVITY setting of the radar;

- Increasing the DOP RESOLUTION setting of the radar;

- Slowing the spin rate of the radar.

With the exception of the spin rate, these contaoésall found on the Radar Tab.
IncreasingGain actually increases the transmitted pulsewidth efridar. The greater the
pulsewidth, the greater the average power outpthieofadar. This, in turn, will increase the
detection range against all intruders.

Decreasing th&ensitivitysetting actually lowers the threshold of the radaowering the
threshold of the radar will permit the weaker sigrfeom distance objects to be detected at
further ranges. However, lowering the Sensitigibytrol too low will cause more false alarms
from near-in objects.

Increasing th&®op Resolutiortontrol value actually increases the number o$gaiintegrated

by the radar. The more integrated pulses, thegréze effective signal strength for coherent
objects (like people and cars). The greater tfece¥e signal strength, the longer the detection
range. Unfortunately, the price is paid by longercessing times. This often translates to
slower spin rates.

Slowing the spin rate of the radar enables moreggrte return to the radar receiver from the
“sweet spot” of the antenna. The “sweet spot’ifoer 1-dB of the antenna’s main lobe)
supplies the greatest amount of available powehermbject of interest. There is a point of
diminishing returns. Spinning the radar too sloiV provide no additional performance boosts
and can cause the radar to miss seeing an intdugeto the low revisit rate. Currently, the spin
rate can only be set on the radar server code.

6.5 How do I use Sensitivity and Gain?

The Sensitivity control on the Radar Tab is a measfithe required signal strength needed to
declare an alarm. The AIMS radar calculates tlegame signal strength using the outer cell
slices of the Doppler Spectrum for every range @ihis value plus the Sensitivity setting value

is compared to the peak Doppler response for enagnye bin.  This procedure reduces false
alarms by ensuring that the threshold is applietsisbently above the average signal for every
range bin. Figure illustrates the point. Thecadvse is the average Doppler spectra level versus
range. The blue curve adds the threshold (Seng)tixalue to the red curve. Itis this blue
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curve level that must be crossed before a detergidaclared. Of course this is the first of
many steps used in validating the detection isahtagget.

Threshold (Sensitivity)
10 dB

/\/—‘—/\ Clutter Average

Increasing Range ==
Figure 14. Threshold Setting

Gain is used to increase the average power ofitierr The value displayed in the textbox is the
actual pulse width in nanoseconds {Heconds). Typical values of gain are normatyts
between 100 and 300 nanoseconds. When Gain iratenthe values are the valid pulses
currently wired in the radar’'s waveform generatoafd. Many more values are available, but
must be specified upon request. DMT does ndudgcall of the possible pulse widths settings
because it is not particularly useful. A 101 reswond pulse, for instance, does not really
provide measurable performance gain over a 100semond pulse. So DMT has provided only
significant jumps in performance in the Gain cohtro
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