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package conirolier
import org.robotiegs.myrs.Command;
import services.FLIRService;
pubtic rlass FLIRServiceStartuplommand extends Command

[Inject] 9 n ,
public var flirService:FLIRService:

gverride public funchion execute(i:void

flirService.startService();

Fig. 29
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troller

events.AzUpdatebvent;

events.[ ameralpdatebvent;
events.ClUpdatebvent;

events. FOVEvent:

events.FeedharkMessage:
events.NemalUpdatebvent;

events. Targetipdatebvent;

model . interface3Model;
org.robottegs.mves.Command,

rlass NemaParselommand exiends Command

nject]

FFBUEHVSF nemalpdate:NemalpdateEvent;
njec (

public var interfaceModel:interfaceiModel;

pverride public function execute():void
var messageSiring:Siring = nemallpdate.nema;
/s/0ecipher the type of “siring and send it fo the
s/scorrect parser

private function parseSSS{msg:Siringlvoid
//Update inferfaceModel with the parts of the [amera
//Status, aka systemMode, hifStatus, frackerMode &
//videoSensor, Then send videoSensor o
/7 amerlpdatebvent.

private function parseSPRmsg:Stringhvoid
//Update interfaceModel with azimuih and elevation,
s/Then send azimuth to AzUpdatebvent and elevation fo
//ELUndatebvent.

private function parseVSOimsg:Stringlvoid
ssconvert the FLIR FOV scale to a 0-1 spale
//pass the fov to the model

private function parseRNGImsg:Stringhvoid

//pass the range to the model.
//send range to TargetUpdatebvent

Fig. 30
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package events

import flash.evenis.Event;
gublic class AzUpdatebvent exends Event

public static const AZIMUTH_UPBATE.STRINO="AZIMUTH_UPDATE";
private var_azimuth:Number;
public function get azimuth (3 :Number
refurn_azimuth;
publit function AzUpdatebvent{newAz:Number)

superfAZIMUTH_UPDATE):
_azimuth = newhz:

Fig. 32

package events

import fash.evenis.fbvent:
public class (ameraUpdatebvent extends Event

public static const UPDATE _CAMERASHring="UPDATE _CAMERA";
private var _cameralype:String:

public function get cameraType():String
refurn_cameraType:
public function Cameralpdatebventinewl amType:Stringkvoid

supertUPDATE _CAMERAY;
~cameraTyne = new(amType;

Fig. 33
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package events

import flash.events.Event; )
pubtic rlass EllUpdatebvent exfends Event

public _static const ELEVATION_UPDATESiring =
"ELEVATION_UPDATED";

private_var _elevation:Number;
public function get elevation () :Number
Crefurn _elevation;
pubtic function Eilpdatebvent (newbl:Number)
super(ELEVATION_UPDATE),
-elevation = newkl;

Fig. 34

package events

import flash.evenis.Event;
public class FeedbackMessage extends Event

pubtic static const RANGE_ERROR:String = "RANGE_ERROR™;
private var _.message:String; o
public function get ‘messagé () :Siring
_refurn. _message; _
public function FeedbatkMessage {(message:String)
super {fype}
_message = message;

Fig. 35

package events

import flash.evenis.Event;
public class FOVEvent exfends bvent

public static const FOV_UPDATE:String = “FOV_UPDATE";
private var _fieldofview:Number;

public function get fieldofview():Number
Crefurn _figldofview;
pubtic function FOVEvent (newFOV:Number)
super(FOV_UPDATE);
Jfieldofview = newFQOV;

Fig. 36
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package evenis

import flash.evenis.Event;
nubtic rlass Nemalpdatefvent extends Fvent

public static consi NEMA_UPDATL:String = "NEMA_UPDATE":
private var _nemaSir:Siring;

pubtic function get nema (1:String
refurn_nemastr; _ ﬂ
pubtic function NemalpdateEvent (nemaString:String
super(NEMA _UPDATEY,
_nemasir = nemastring;

Fig. 37

package evenis

import flash.events,.Event;
public class TargetUpdatebvent extends Event

public static const RANGE _UPDATE:Siring = "RANGE _UPDATL";
private var _range:Number;

public function get range{:Number
return _range;
pubtic function Tar etlpdateb ventinewRange:Numher)

suner(RANGE _UPDATE):
-range = newkange;

Fig. 38

fonts
Lms»i‘ﬂyil_earviewﬁwy.as

Fig. 39

package fonts

import flash.iext.Font; ]
pubtic class MyllearviewHwy extends Font

gum function MyllearviewHwy()
¢ defines the font and format of the font

Fig. 40
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b InterfaceContext.as
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package infterfacel

tmport
import
import
import
import
import
import
import
import
import
import
import
import
import
impord
import
import
import
import
imgort
public

controller . FLIRServiceStartupl ommand:
controller NemaParsel ommani;
events. Nemallpdatebvent;
events,TargefUpdatetvent; _
flash.display.DisplaylbjectContainer;
model . Interfare3Model;
org.robotiegs.base.Lontexibvent;
org.robotiegs.mves.Laontext:
services.FLIRService;

views.FOVBar,
views.FOVBarMediator;

views. Oimbledd:
views.himble3DMediator;
views.!nterfaceiMediator;
views.systemsiateMediator;
views,SystemStatelll;

views, JargetlistanceMediator;
views.JargeilistanceView;
views,TargetUl;

views, TargetiliMediator:

tlass Inferfarelontext extends Context

public function

InterfaceContexticontextView: D isplavlbjectContainer=null,
autoStartup:Boolean=true)

super{contextView, autoStartup):
gverride public function startuplhvoid

US 2013/0283163 Al

// start by mapping the classes that will be constrained
£/ tg Singletons. Map the medigfors to the views -
// Mediators provide the communication layer beifweern

/7 serviges/models/commands and the views

s/ in this tase, the Ul components are being treated as

// individual views of the application

Fig. 42

ﬁcdei
t—s nterface IModel .as

Fig. 43
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package model

import org.robotlegs.myvrs.Actor:
public class InterfareiModel extends Actor

VS A N A L R A A A AV A VS S VS A S VA d
/7 Lompiete set of possible data objects that are passed from the FLIR
/7 32 - camera azimuth

// el - ramera elevafion _

// systemMode - the mode the FLIR is currently set to

/7 RRATE - Remote Rafe Maode

/7 RPOS - Remote Position Mode

/¢ RHHOLD - Remote Heading Hold

/7 RAT - Remote AutoTrack Mode

/7 RSCAN - Remote Scan Mode

/7 PBIT - Power on BIT Mode
// RATE - Rafe Mode (HCU is active)
s/ BOS - Position Mode

/7 HHOLD - Heading Hold Mode

/7 AT - Autotrack Mode
/7 SLAN - Stan Mode
/7 MNULL - Manual Null Mode
/7 ANULL - Auio Null Mode
Z/ 1BIT - User Initiated Bit Mode
/7 NUC - NUC Mode
/7 STBY - Standby Mode _
/7 DitStatus - chetks for g hit error
/7 irackerMode - either TGT _{farget). or SUN (Scene Mode)
/7 videoSensor - 1 (iR}, or U (CCD)
/7 sensorfype - | (IR}, or £ (CCIH
/7 fov - Fleld Of View _ _ .
/7 currepiZoom - reads back on the LBx zoom or not (N = normal, or E=
extended) , , , (
/7 range - last range distance obiained from the laser range finder in
meters
LELELIELL S A7 8L P TIPS I8P LI Il 7778777777
private var _az:Number:
private var _el:Number: )
private var _systemMode:String;
private var _biiSfatus:Siring;
private var _trackerMode:Sirmg;
private var _videoSensor:String;
private var _sensorType:String:
private var _fov:Numper;
private var _currentZoom:Boolean;
private var _range:Number;

pubitic function interfaceiModel()
super();

R e A A SR e GETTERS
public function get az(:Number
return _az;
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public function get el{):Number
- return _el; .
pubtic function get systemMode():String
- refurn _systemMode; '
public function get biftStatus{h:Siring
Crefurn _bitSiatus; n
publtic function get trackerMode(hString
~refurn _frackerMode; _
public function get videoSensor(:String
. return _videoSensor; , ,
pubtic function get sensorType(k:String
C return _sensorType;
public function get fov{:Number
~return _fov;
public funchion currentZoom{}:Boolean
Crefurn _currentZoom;
pubtic function get range{h:Number
return _range;

FILILIIP 0277770777 7777777777777 SETTERS
pubtic function set az{num:Numberhvoid
o -dd o= DU )
pubtic function set el{num:Numberhvoid
oo-el o= num; . , _
public function sel systemMode(mode:String)void
- _systemMode = mode; n ‘
public function set DitStatus(status:Stringhvoid
- _bitStatus = status; _ _
pubtic fungtion sef trackerMode{mode Stringhvoid
- .IrackerMode = mode; _ ‘ _
pubtic function set videoSensorlkind:Siringhvoeid
- .videoSensor = king; , ,
public function set sensorType{type:Siringhvoid
- .sensoriype = type; _ ,
public function sef foviview:Numberhvoid
- fov = view;
public function set currentZoom(zoom:Boolean):void

swiich{zoom)

rase "N
_turrent/oom
hreak:

rase "B
currentoom
break;

default:
_rurrent/oom

false;

frye;

false:

public function set range(range:Numberhvoid
_range = range;

Fig. 44
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sepvices

— (amerahervire.as
—— P IRService.as

Fig. 45

package services

import flash.media.Lamera;
import flash.media.Video;

import org.roboflegs.mves.Actor;
import flash.display.Sorite;

pubtic class CameraService extends Sprite

private var _ramera:Camera;
private var _tameraW idth:Number
private var _cameraHeight:Number
private var _vidVideg; ( . ‘
private var _bandwidth:int = 16384; // maximum bandwidth in
bytes per second -0 is variable bandwidth _ .
. private var _gualityint = 50; /7 C to 100 - O is 3 variable
guality amount fo mainfain framerafe
private var _fps:int = 30;

640;
LB80;

4
8

public function CameraServige()

_tamera = Camera.getlameral);

frace("Camera Name: ” + _camera.name);
//_tamera.sefQualityl _bandwidth, _quality),

s/ camera.setModel _cameraWw idth, _cameraHeight, _fps):

vid = new_ Videof_cameraW idth, _cameraHeight);
_vid.attach{amera{_camera);
addlhild{_vid);

Fig. 46
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package services

import events.Nemalpdatebvent;

import flash.evenis.bvent:

import flash.evenis.|OErrorEvent;

import flash.events, Pragresﬁvem;
import flash.evenis.SecurityErrorEvent:
import flash.nef.Socket;

import flash.utils. ByteArra ,X

import org.robotflegs.mves.Actor;

nublic class FLIRService extends Acior

private var _flirSocket:Socket;

nrivate var _hosiName:Siring = “192.168.42.203";
privafe var _portNumuint = 400Z; )

private var _connection Open-Boolean = false;

/7 treate the byie array that will store the socke! data
private var _flirBytedr:ByteArray:

private funthion FLIRService()

private function startService(:void
’/ initializes the socket service. creafe the sorket

( / listeners and connect fo the sotket

Dr‘xva?e function OnSocketConnectionfevh:Eventhvoid
/4 sels the g Syatem commands

private function OnSocketResponselevi:Progresstventlvoid
/7 read and parse the byle ap Fﬁé{ N
/7 once the bDyte array is bhanded to De parsed, clear if
/7 to aveid répeating byles

private function onSocket{loselevh:bventhvoid
/7 tlose the connection, flush fhe socket, and
/¢ riear the byie array

/7 setFlLirESS esiablishes the freguency of system siatus updates

{/ all codes are NEMA sirings followed by carriage refurn ™' and new
e \m\'

/7 must sef ESS-Enable System Status with g rate of status updates

/7 must set ESD-Enable Sensor Data, sends i‘he sensor stafes

/7 must set EPD-Enable SGA Posifion Data, send position status updafes
i

/
FAFEETAL SIS F G PR i PPl P77 i A i i iridlrrsirry
private function setflirSystemCommands(ivoid
/7 out the FLIR infe remote mode
/7 start with ESS and EPD then ESD

private function cancelFlirSystem{ommandséhvoid
pmtetted function parseSocketDatal):void

/7 takes the byieArray and checks it for valid nema
/s Sfr;ngg

Fig. 47
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VIRWS

—> Arrow Indicator.as

—> Boat.as

—2 { OMD3ss.35

—> FOYBar.as

— FOVBarMediator.as

—> (3imble3d .as

— (1imble 3 Mediator.as
—> Gimblelll.as

——> {nterface3iMediator.as
—» Reticle.as

3> SystemStateMediator.as
—> SystemStatell.as

—3» TargetDistanceMediator.as
- TargetDistanceView.as
—> TargetUl.as

—3 | argefUiMediator.as

Fig. 48

package views

import ﬁash dssmai/ Sprite;
nublic class Arrowindicator extends Sprite

private var _arrow:Sprife;

public function Arrowlindicator()
/7 Draws fhe arrow

Fig. 49

package views

import flash.display.Sprife;
nublic class Boat extends Sprife

public fUﬂCE’EGH Boat(}
/ Draws the boat icon,

Fig. 50
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package views

import away3d.core.utils.init;
import com.greenscrk. Tweenlite;
import com.greensock. TweenMax;
import Com.greensock.easing.Strong;
import com.greensock.events. s
import flash.display.Moviellip;
inport flash.display.Shape;
import flash.display.Sprite;
import flash.text.Font;

import flash.text. TextField;
import flash.texi.TexiFormat;

pubtic class Compass extends Sprife

/7 create vars to hold the heading information
private var w[urreansadm%:am =

private var _newHeading:ini;
private var _headingX:Number = -48;
private var _headingY:Number = -25;
private var _headinglext:TexiField;

private var _heading!nfo:String

/7 treate vars for the irye north information
private var _frueNorth:Sprite;

private var _trueNorthX:.int;

private var _frueNorthY:int; .

private var .irueNorthText:TextField;

private var _trueNorthArrowleff:Sprite;
private var _trueNorthArrowRight:Sprite;

/7 the separater bar from the heading to the frue norih
private var _bar:Sprife;

/7 greate a var for the formal of all rompass text
private var _tompasslextFormal:TextFormat;

private var _northTextFormat:TextFormat;

arivate var .compassFont:Font:

/7 agd the var for the base (Compass
private var _compassBase:Baselompass = new DBaselompass(;
private var _rompassTween: TweenMax;

opublic function Compassi)

addC hild(_compassBase);
createHeading(}:

create TrueNorth():
createRar();

profected fumction createteading():void
/7 treaftes the heading clip and sefs the text format for
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/7 the heading information

I arbi‘aﬂi ate the arrow and positi

s/ treate the text field and set me f0= mat and text
// position the texiField

private function createBar(:void;

Jhar = new Spritel();

har. grapmss Linestyle(2, OxFFFFFF, 1:
~bar.graphics.moveTo(-15,-8);
_bar.graphics.lineTo(15.-8);

agdChildt _bar);

protected function createTrueNorth()void
s/creates the True North Indicator .

profected function createlompasslextFormatsiivoid

public function updateCompasstheading:inthvoid

/7 handling the dispatched event from the model through
/7 the mediator

Yy adij a Listener fo alfer the heading text based on the
Z/ anmmation

private function onTweenUpdatelevent:Tweentventhvoid
/7 listener to alter heading fext based on animation.

Fig. 5l

package views

,mg:ort flash.display.Sprite;
public class FOVBar exfends Spritfe

private var _fovBarioniainer: Smm
private var fevBarEoier yint = OxFEFFOO
private var _fovMask pme
public function FOVB@E‘U
/7 initializes and draws the fov Bar. "
public function updateFOVMaskSralelnewSrate:Numberkvoid

/7 readjusts the scale of the FOV Mask and updates the
// FovBarlonfainer.

Fig. 52
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package views
import events.FOVEvent;
import org.robotlegs.myves. Mediator;
public class FOVBarMediator extends Mediator

[Injert] .
public var fovView:FOVBar;

gverride public function onRegistert):void
eventMap.maplistener{eventDispatcher,
FOVEvent FOV_UPDATE, onFOVUpdate, FOVEvent);

private function onFOViupdatelevt:FOVEventhvoid

fovView.updateFDVMaskScalelevt.fieldofview);

Fig. 53

package views

import events. AzUpdatebvent;

import events.tliUpdatebvent;

inport org.robotlegs.mvrs.Mediator: _
public class Gimble3DMediator extends Mediator

[nject]
public var %imme?zi?}v_iew:ﬁimme?z[); ,
override public function onRegisterlvoid

// register the mediator fo listen for the Azimuth and
/¢ Elevation data coming from the socket service
private function onAzUpdatelevi:AzUpdateEventhvoid

/7 updated az received, adjusting gimble view
private function onklUpdatelevi:ElUpdatebvenihvoid

/7 updated el received, adjusting gimble view

Fig. 55
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package views

import awayid.confainers.s;

import awayid.lights. D!rethondlLighTED
import away3dd.lights.PointLight3l;
import awayld.materials.s:

fmport awa%?jd porimitives, x:

import flash.display Sorite:

inport flash, ?vm?k TimerEvent;

import flash.geom.Vertor3l;

import flash.ui Keybpard;

import flash.utils. Timer;

pubtic tlass Gimbie3D extends Sprife

proftected var _view:View3[;

protected var _cubellube;

profected var _tubeZ:Lube;

profected var forus:Torys;

protected var _fovigrus:Torus;

protected var _haltoTorus:Torus;

protected var _sphere:Sphere;

nroterted var _dirArrow:Cone.

nroterted var _maskCone:(one;

profected var OEJEETEOH?BEH&?P Objeciiamameﬂﬁ
protected var _gimblelightAbove:PointlighiiD
profected var gﬂme!_a hiBelow: Pom?taghﬂ[ﬁ
profected var _fovlight: sremonaiugr‘t
profected var .azNumber = Q;

protectad var _el:Number = 0;

private var _posX:.ini;

private var _posY:ink;

public function GimbiEED{DOQX int, posY:int)

US 2013/0283163 Al

Z5osets XY, the view, fhe seene and ramera.

proftected function MEF‘ES?EVEEN(} void

/7 treate the view and add it fo the stage

/7 relorate the center point of the view
// the stage
proftected function .createScenellvoid
// setup the Lights - above and below
/7 then add ?he Light for the fov
/4 add the i % to the scene
/7 torus for the
/7 the other but with an oran e rast

g the cenfer of

fov in the exart same place and size a5

/7 create the mask Cone for the FOV - this will be

/7 controtled by the Zoom fum:hm of the

s e indicator arrow

/7 assign the scene fo the view
protected funtisor‘ ~createCamerallvoid
public function updateAz(azimuth: Nomber)veid
public function updatebi(elevatiom:Numberkvoid

Fig. 54

FLIR camera

s F%mi 3 forus to create the halo around the gimble
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package views

import flash.events.Timerfvent;

import flash.globatization.DataTimeFormatier;
imgort *{aah fext.Font.

import flash.text. TextField:

import flash. text. TextFormat;

import flash.utils.Timer;

public class GimbleUi extends BaseGimble

private var _crafiTime; S?rmg

private var _crafillatel imeFormat:String;
private var _crafiBate:String

private var _crafiTimeTimer: | imer;

private var _crafiTimeText:TextField;
private var _crafiDateText:TextField;

/7 LimbleUt has 3 sets of fext rjata for the craft
/7 information: fimesdate, lat, and long
private var _craftinfo:TextField:

private var _crafiinfolextFormat:Textrormat;
private var _crafiinforont:Foni;

private var .crafflat:Siring

orivate var _craftlong:Siring:

public function GimbleUi(

/7 Initializes the time format and the timer.
profected function createlraftinfollvoid

/7 Builds the tfext box for the following craft info.
profected function createlraftinfoFormativoid

J/ atigns and sets the font, color and size of the
7/ follawing craft info.

pubtic function seffrafiTimelevent:TimerEventhSiring
/7 sets the date and time based on the selected format
/7 For the following craft.

pubtic function setCraftlateT imeFormat{format:SiringhString

7/ set the format for date and fime for the following
/7 craft.

Fig. 56
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nackage views
import events.targetUndatebvent;
import org.roboflegs.myes.Mediator; ,
pualic class InferfaceiMediator extends Mediator
[inject] _ , o
public var inferface3dView:interface3Rebuild;
public ovverride function gnRegister{hvoid

eventMap.mapl istener{eventDispatcher, .
Targetiipdatebvent RANGE_UPDATE, onRangelpdate, TargetUpdatefvent):

private functiop onRangelpdate{evi:TargetUpdatebventhvoid
inferface3View.onTargetipdatel};

Fig. 57

package views
import flash.display.Sprite;
nublic class Reticle extends RetirleBase
public function Reticied

// draws the reticle

Fig. 58

package views

import events.{amerallpdatetvent;
import org.robotlegs.mves. Mediator;

public tlass SystemStateMediator exiends Mediator
[Injert] ,
public var 55{3?@1}15?3?6\/|ew:5ysjem$?afeuE;
gverride public function onRegister{lvoid
eventMap.maplistener{eventlispatcher,
Cameratipdatebvent JJPDATE LCAMERA, onUpdatelamera, [ameralpdatebvent);

private function onUpdatel ameralevi:Cameralpdatebvent)void
systemStateView.updatelameraTypelevi.cameraTypel;

Fig. 59
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import flash.display.Sprite; '
public rlass SystemStatel! extends Sprite

private
private
private
private
private
private
private
private
private
private
privafe
private
private
private
private

var
var
var
var
yar
val
var
yar
vdr
var
var
val
var
var
var

_uiSpacer:int = 10

~contrastautolicon:ContrastAutoicon:
_rontrastManicon:ContrastManicon:
~tontrastiisticon:ContrastHisticon;
_breightAutoicon:BrightnessAutolcon;
_brightManicon:BrightnessManualicon;
~tameral L0 {con:Cameral(Dicon:

~cameragiRicon:CameralRicon:

tamerall TViconCameralLTVicon;

_cameraBHicomn:{ameraBHicon:

_cameraw Hlcon:Lameraw Hicon;

focusAutotconForusAutolcon;
forusManlcon:ForusManicon;

-gpsicon:GPStcon;
~2oomicon:Sprite;

/7 start and end positions for the
~rontrasticonStartX:int
_gontrasticonStartY:int
~contrasticonEndX:int;

private
private
private
privafe
private
private
private
private
private
private
private
private
private
private
private
private

var
var
var
var
var
val
var
yar
var
var
yar
var
var
var
var
var

~ronfrasticontndY:ind
-brighticenStartXeint
_brighticonStartY:int
~brighticonEndX:int;
_brighticenEndY:int;
~tameralronStartXant
~tameralronStartY:int
_tameralronEndX:int;
~tameralronbndY int;
forusiconStartXsint
_forustconStarty:int
forusiconEndX:int;
~forusiconbndY:int;

public function SystemStatell {
initDefauliUl O;

private function initDefauttU! {hvoid

:

Ul

58.95;
3.8;

LAl s
R3CH
e

Y

110;

+.B;

-.1;
1.5;

fcons

US 2013/0283163 Al

A7 Initializes all of the lcons for the camera siatus.

public function updatelameralype(ivpe: Stringhvoid

/7 updates ihe lcon for the (amera type.

Fig. 60
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package views

import
import
import

public

events.teedhackMessage;

events, TargetUpdatetvent:
srg*robcﬂe%a.,,m\ifzs‘Medsamr; .
tlass TargeiDistanceMediator exiends Mediator

[Injert]
public var targetlDistView:TargetilistanceView;
override publif function onRegister():void

eventMan.maplistenepieventUispatcher,

TargetUpdatelvent . RANGE _UPDATE, onTargeilpdate, TargetUpdateEvent);

private funclion onTargetUpdatelevh:TargetUpdatebventhvoid
targetdistView.updateRangelevt.rangel;

Fig. 61

package views

import flash.display.Sorite;
import flash.text.Textrield;
import flash.text.TextFormat;
import com.greensock.Tweenlite;
import com.greensock.easing.

public

.
rlass Tar‘gei‘[ﬁis?ante%iew extends Sprite

private var _targetDistance:Number; .
private wvar _?argeﬂ}g§?Lar§erermaf:Tex??m“ma?;
private var _targetDisiHolder:Sprite;

private var _targetlisiTfTexiField

public function TargetDistanceViewi)

createTextFormat();
createTargetDistancerolder(),

private function creafeTexiFormat(hvoid
~ /7 sets the format of the fargef fexi box.
private function createTargetDistanceHolder(:void

/7 draws the ifarget fext box and the targef range box
/7 next to the reficie.

public function updateRange{range:Number)void

/7 set the target text on the Ul and on the large range
/7 hox in the tenter of the soreen

Fig. 62
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package views

import flash.display.Sprite;

import flash.evenis.Lvent;

import flash.evenis. Timerfvent;

import flash.globalization.DatelimeFormatter;
import flash.fext.TexiField;

import flash.text.TextFormat;

import flash.ubils. Timer;

public tlass Targeilll extends BaseTarget

/7 set yp varisbles to hold farget distange, lat long and bearing
private var _fargetOistanca:Number. — |
private var _targeflat:String = "38 52" 8.042\" “,
private var _ftargetlong:String = "86 49 32.0BZ1\" 7
private var _ftargetBearing:String = "246°7; .
. /7 create vars for text fields - 1 for fargef dist, farget
info {Lat {ong bearing) and fimer ‘ ,
private var _targeilistTexibield:TextFisld:
privafe var _targeiinfolextField: TextField;
private var _targetTimerTextField: TextField;
/74 sefup the target timer
private var _targeiTimer:Timer; v _
/7 set up the sprite 1o hold fthe tfarget distance near reticle
private var _targeil istHolder:Sprite;
private var _targetDisiThTexiField;
private var _ftargell istHolderX:int;
private var _ftargetDistHolderY:ini;
/7 et up var for format of text
private var _targeilistTextFormat:Tex{Format;
private var _targelinfoTextFormat:TextFormat;
private var .targetDistlargeformat:TextFormat;
private var _targetTimerrormat:TextFormat; o
o /7 set up a var to hold boolean for fhe large target disfance
- inifially sef to false _ o
private var _targeilistanceShowing:Boolean = false;
private var _targetTimelount:Number = 0;
private var _pastiimewuint; ﬂ
private var _targeiTimerFormat:Datalimeformatier;
private var _targeiStartTime:Date;

public function TargetUl()

createTarget Text();
createTargetlistancetolder();
setypTimers():

profected function createlargetText(:void
/7 rreates the fext in the fargel fext box.
profected function createVargetDistanceHolder(:void
// rreate the range to farget next fo the reticle.
private function createTextFormafs(:void
/7 set the format for the fext.
public function sefupTimers(kvoid
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public function resetTimers(:void
- /7 reset target timers . )
private fynction onTargetTimer(evi:Timerbvenilvoid
- /7 Calculates the on target fime. .
public function updateRange{range:Number)vaoid

/4 set the target fext on the Ul and on the large range
box in ihe center of the screen

Fig. 63

package views

import events.FeedbarkMessage;
import events.TargetUpdatebvent;

import org.robotiegs.mves. Mediator;
pubtic class TargetUiMediator exfends Mediator

[injeri] .
public var ftargetdiView:TargetUl;

override public function onRegisterfhvgid
eventMap.mapt istener{eventDispatcher, i
TargetUpdatebvent .RANGE_UPDATE, onTargetUpdate. TargetUpdatebventy;

private function onTargetUpdatelevi:TargetUpdatebvent)hvoid
fargetUlView.updateRangelevt.rangel;

Fig. 64
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nackage

import
import

import
import
import
tmport
import
import
import
import
import
mport
import
import

import
import

import
import
import
tnport
import
import
nport
import

public

7/ create the different t
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{om.greensock.x;
Lom.greensork.2asing. x;

flash.desktop.NativeApplication;
flash.display.Moviellip:
flash.display.NativeWw indow; ,
flash.display.Nativew indow InitOptions;
flash.display.Sorife;
flash.display.Stage;
flash.display.StageAlign;
flash.display.StageDisplayState;
flash.display.5tageScaleMode;
flash.display.Keyboardbvent;
flash.media.lamera;
flash.media.Video;

interfacel. Interfacel ontext:
services. LameraService;

views.[ ompass;
views.FOVBar;
views.0imble3l;

views. GimbleUl;
yiews.Reficle;
views.SystemStatell;
views.TargetDistanceView;
views.TargeiUl;

tlass Inferfare3Rebuild extends Sprite
7/ establish the RL confext

US 2013/0283163 Al

agrotected var _interfaceContext:interfacelontext;
FELLLLESS LSS LIS f il 77 rrrsirrzsse Ul Elements

, a E/pes af view Ul romponents
/7 gimblel! - gimble Ul background element

/7 gimble - the actual 30 gimble drawn using Awayid
/7 tompass - the round compass on boffom right
/7 retigle - the normal white version of the reficle

/7 reticlelock - the red-ringed reticle

/¢ targetU! - background Ui elemenis for farget datfa
FE7ELSE S 77 PPl re il i iiriirireirisrs’rs

private var .gimbleUl:GimbleU!;
private var _gimble:Gimble3D:
private var _rompass:Lompass;
private var _reticleReticle;
private var _reticlelock:Reticlelock;
private var _targetUl:TargeiUl:
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private var _fovBar:FOVBar; _ . -
private var _fargetDistance: TargetDistanceView;

// variables to place the Ul elements fo animate in

private
privafe
private
private

arivate

private
private
private
private
nrivate
bytes per secgnd -
private

var
var
var
var

var

var
var
var
var
var

_rompassstartX:Number;
_gimbleBaseStartX:Number;
-togmpasstndX:Number;
_gimbleBasebndX:Number;

_yvideo:UameraServige:

~camera:Lamera;

-LameraWw idth:Number;

_CameraHeight:Number;

_vidiVideo, . ,
Jhandwidthiint = 16384, /7 maximum bandwidth in

0 is varighle bandwidih .
. var _gualify:int = 50; /7 0 1o 160 - O is a variable
guality amount to maintain framerate

private var _fps:int = 30:

agrivate var _appScaleqint:

public function InferfacedRebuild {

Tﬁ?erfaceten?ex% = new inferfaceContext (this);
1 N
initvideo (;

puitdul

{3

private function init () :void

/7 setup the native application window seffings

/¢ FB is opening 2 windows on startup - so | close the first

default window

/7 instantiate the native window and set the size

/7 activate the native window and add it fo the display list

/7 set the stage modes and settings

~ /7 app scale is buidt in fo allow for the Ul ohjects to be
scaled in 4:3 proportion for larger sCreen sizes

private function huildUt O void

/7 add the gimbiedD elements - takes a width and height as

position elemenis

/7 attempls to position it just right of the side of the left
edge and just above the baseline
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s/ gimble Ul element - this should be placed to cut off some
of the edges . _

/7 position the gimble base

/7 tompass - positioned on the bottom right side of the screen

// target Ut - this is initially hidden, since if is triggered
when target lock is acouired

/7 reticle - centered on fhe sfage .
i /7 reticle and reticle lock are not actually conirolied by
anyrng . -
. A/ inhese represent the trark area and frack logk of fhe FLIR,
but that information is not passed through from the [LFLIR
/7 target distance holder - large formaf range indicator
/7 add the Ul elemenis to the display List
s/ set the tweens and start fhem

private function initVideo () :void
/7 initialize the camera

public function onTargetUpdate () :void

if(i_‘rar?emi,vigimeﬁ
SfargstUbovisible = trus;

Fig. 65
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INTUITIVE INTERFACE INITIATIVE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to U.S. Pro-
visional Patent Application Ser. No. 61/637,499, filed Apr.
24,2012, entitled “INTUITIVE INTERFACE INITIATIVE,”
the disclosure of which is expressly incorporated by reference
herein.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] The invention described herein includes contribu-
tions by one or more employees of the Department of the
Navy made in performance of official duties and may be
manufactured, used, and licensed by or for the United States
Government for any governmental purpose without payment
of any royalties thereon.

FIELD OF THE INVENTION

[0003] The field of the invention is related to interface
systems. In particular, embodiments of the invention are
related to standard graphical user interface (GUI) that is com-
patible with a variety of sensor and information systems such
as, for example, Electro Optical and Sensory Equipment
designed around the needs of the ends user.

BACKGROUND OF THE INVENTION

[0004] There is a need for a GUI video overlay to provide
users the ability to use original equipment manufacturers
(OEM) generated GUIs. OEM purchasers utilize a vast and
varying inventory of electro-optic (EO) devices for every
service and mission. It has proven most cost effective to
utilize contractor equipment to fulfill the requirement of the
sponsors and operators. Each OEM develops unique methods
and implementations of displaying necessary system infor-
mation to the user. Sponsors, users, or government represen-
tatives rarely dictate the design, format or characteristics of
required display information. Usually only specific data
required by the operator to effectively complete their mission
is captured in requirements, but not the placement and char-
acteristics of this information.

[0005] Operational effectiveness is affected in many ways
including: too much or too little on-screen information; vary-
ing needs of the operators based on roles or missions (ex:
gunner versus officer in charge); over-engineered overlays
causing option overload; design without operator input; text
readability and un-intuitive symbology; and minimal or no
capability to configure the display for varying mission
requirements.

[0006] Existing EO device video interfaces cause multiple
training issues. When new EO systems are introduced, there
is a learning curve in order to be proficient in the operation of
the system due to the GUI. When operators are required to
operate multiple, unique EO devices, each has distinct place-
ment and characteristics that, at times, cause confusion.
Training curriculum is required to be developed for each
unique system. Changes to the display interface require addi-
tional funds in order for the OEM to implement required
changes.

[0007] During operation within a system of systems envi-
ronment, multiple hardware displays can be required to be
co-located in order to provide the operator with necessary
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information to complete their objectives. This increases the
cost and decreases the effectiveness of information process-
ing required of the operator.

SUMMARY OF THE INVENTION

[0008] The present invention is a system for standardizing
data received for display purposes. The device comprises
device drivers that are configured to receive data and video
from a plurality of sensory devices that the device drivers are
configured for. The data is then used to create standardized
GUI overlays. The GUI overlays show the data using both
symbology and text. The GUI overlays are then combined
with the video and displayed in such a way that the data is
shown in the same way, independent of the source of the
sensory.

[0009] Embodiments of the invention were developed to
provide features such as a standardized GUI that is compat-
ible with existing EO and sensory equipment designed
around the needs of the end user.

[0010] In certain aspects, the present invention provides a
novel device that can effectively display data from a variety of
devices in a manner that is standardized and intuitive to use.
Accordingly, in one embodiment, the present invention pro-
vides a device that includes one or more electro-optical
devices, a processor, a plurality of storage media, a display, a
software program, a library of device drivers and a video data
grabber. The software program is executed by the processor
and stored on the storage media. The software program is
configured to detect each electro-optical device connected,
select a device driver from the library of device drivers which
are stored on the storage media, and use that device driver to
translate data from the attached electro-optical device. The
software program then uses the data that it translated to create
a standardized overlay. The overlay is designed to communi-
cate critical information quickly and be intuitive to use. The
video data grabber receives video from each electro-optical
device and then the software combines the video with the
overlay to be shown on the display.

[0011] Additional features and advantages of the present
invention will become apparent to those skilled in the art upon
consideration of the following detailed description of the
illustrative embodiment exemplifying the best mode of car-
rying out the invention as presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The detailed description of the drawings particu-
larly refers to the accompanying figures in which:

[0013] FIG. 1 shows an overview of hardware and software
architecture in accordance with of one embodiment of the
invention that allows that data and video from a variety of
devices to be collated and sent display units;

[0014] FIG. 2 shows another embodiment of the system
including an operator system, a client system, a sensor sys-
tem, and a video encoder system;

[0015] FIG. 3 shows a GUI display in accordance with
another embodiment of the invention;

[0016] FIG. 4 shows a GUI display in accordance with
another embodiment of the invention where the camera view
shows the camera in an Infrared (IR) Mode;

[0017] FIG. 5 shows a model of a software architecture
framework that translates data into a common and config-
urable feed in accordance with one embodiment of the inven-
tion;
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[0018] FIG. 6 shows a high-level overview of the software
architecture in accordance with one embodiment of the inven-
tion;

[0019] FIG. 7 shows a high-level view of the directories of
the code of one embodiment of the invention;

[0020] FIG. 8 shows the directory tree of the contents of the
away3d directory;

[0021] FIG. 9 shows the contents of the audio directory in
the away3d directory;

[0022] FIG. 10 shows the contents of the cameras directory
in the away3d directory;

[0023] FIG. 11 shows the contents of the containers direc-
tory in the away3d directory;

[0024] FIG. 12 shows the contents of the core directory in
the away3d directory;

[0025] FIG. 13 shows the contents of the debug directory in
the away3d directory;

[0026] FIG. 14 shows the contents of the events directory in
the away3d directory;

[0027] FIG. 15 shows the contents of the exporters direc-
tory in the away3d directory;

[0028] FIG. 16 shows the contents of the extrusions direc-
tory in the away3d directory;

[0029] FIG. 17 shows the contents of the graphs directory
in the away3d directory;

[0030] FIG. 18 shows the contents of the lights directory in
the away3d directory;

[0031] FIG. 19 shows the contents of the loaders directory
in the away3d directory;

[0032] FIG. 20 shows the contents of the materials direc-
tory in the away3d directory;

[0033] FIG. 21 shows the contents of the modifiers direc-
tory in the away3d directory;

[0034] FIG. 22 shows the contents of the overlays directory
in the away3d directory;

[0035] FIG. 23 shows the contents of the physics directory
in the away3d directory;

[0036] FIG. 24 shows the contents of the primitives direc-
tory in the away3d directory;

[0037] FIG. 25 shows the contents of the sprites directory in
the away3d directory;

[0038] FIG. 26 shows the contents of the test directory in
the away3d directory;

[0039] FIG. 27 shows the contents of the tools directory in
the away3d directory;

[0040] FIG. 28 shows the contents of the controller direc-
tory;
[0041] FIG. 29 shows a representation of the contents of

FLIRServiceStartupCommand;

[0042] FIG. 30 shows a representation of the contents of
NemaParseCommand;

[0043] FIG. 31 shows the contents of the events directory;
[0044] FIG. 32 shows a representation of the contents of
AzUpdateEvent;

[0045] FIG. 33 shows a representation of the contents of
CameraUpdateEvent;

[0046] FIG. 34 shows a representation of the contents of
ElUpdateEvent;
[0047] FIG. 35 shows a representation of the contents of

FeedbackMessage;

[0048] FIG. 36 shows a representation of the contents of
FOVEvent;
[0049] FIG. 37 shows a representation of the contents of

NemaUpdateEvent;
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[0050] FIG. 38 shows a representation of the contents of
TargetUpdateEvent;

[0051] FIG. 39 shows the contents of the fonts directory;
[0052] FIG. 40 shows a representation of the contents of
MyClearviewHwy;

[0053] FIG. 41 shows the contents of the Interface3 direc-
tory;
[0054] FIG. 42 shows a representation of the contents of

InterfaceContext;
[0055] FIG. 43 shows the contents of the model directory;
[0056] FIG. 44 shows a representation of the contents of
Interface3Model;

[0057] FIG. 45 shows the contents of the services directory;
[0058] FIG. 46 shows a representation of the contents of
CameraService;

[0059] FIG. 47 shows a representation of the contents of
FLIRService;

[0060] FIG. 48 shows the contents of the views directory;
[0061] FIG. 49 shows a representation of the contents of

ArrowlIndicator;

[0062] FIG. 50 shows a representation of the contents of
Boat;

[0063] FIG. 51 shows a representation of the contents of
Compass;

[0064] FIG. 52 shows a representation of the contents of
FOVBar;

[0065] FIG. 53 shows a representation of the contents of

FOVBarMediator;

[0066] FIG. 54 shows a representation of the contents of
Gimble3D;
[0067] FIG. 55 shows a representation of the contents of

Gimble3DMediator;

[0068] FIG. 56 shows a representation of the contents of
GimbleUT;
[0069] FIG. 57 shows a representation of the contents of

Interface3Mediator;

[0070] FIG. 58 shows a representation of the contents of
Reticle;
[0071] FIG. 59 shows a representation of the contents of

SystemStateMediator;

[0072] FIG. 60 shows a representation of the contents of
SystemStateUI,;
[0073] FIG. 61 shows a representation of the contents of

TargetDistanceMediator;
[0074] FIG. 62 shows a representation of the contents of
TargetDistanceView;

[0075] FIG. 63 shows a representation of the contents of
TargetUI;
[0076] FIG. 64 shows a representation of the contents of

TargetUIMediator; and
[0077] FIG. 65 shows a representation of the contents of
Interface3Rebuild.

DETAILED DESCRIPTION OF THE INVENTION

[0078] The embodiments of the invention described herein
are not intended to be exhaustive or to limit the invention to
precise forms disclosed. Rather, the embodiments selected
for description have been chosen to enable one skilled in the
art to practice the invention.

[0079] One exemplary system accepts video and data from
awide array of systems utilizing multiple formats. This video
and data is then displayed via the GUI. Data transmission
formats and characteristics can vary among multiple OEM
vendors. The invention may operate with commercially stan-
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dard formats that can comprise, for example, 90% of the EO
devices. Embodiments of the invention can include a system
where power required to operate an exemplary Intuitive Inter-
face Initiative (31) system would need to be developed around
military standards and also would need to operate indepen-
dently of craft/vehicle power sources. Exemplary GUI
embodiments in accordance with an embodiment of the
invention are intuitive and easy to interpret. Exemplary
embodiments display information unobtrusively to allow
effective operation of the EO sensor.

[0080] Hardware architecture required to accomplish 31
objectives is flexible and adaptive to cover the broad spectrum
of existing systems. Embodiments of the 31 system also may
be upgraded to evolve as technology continues to increase
performance of the system.

[0081] One embodiment of the invention uses an object
oriented architecture written in Actionscript 3.0 language
(AS3). The exemplary framework was written to be modular
which allows the code to be updated to add additional devices
by writing a “translator” class. This class converts the
device’s raw data into a format that the software’s “parser”
class could use and distribute to the device specific objects
displayed in the user’s GUI. The device would then be added
to the framework’s library of compatible devices that the
software recognizes along with any device specific GUI
assets (target reticles, icons, etc.).

[0082] Many advantages are realized from implementation
of'an example of a 31 system including an increase in effec-
tiveness. Data displays can be designed and tailored to meet
different user’s needs. Consistency of overlays can be real-
ized for a wide variety of systems and sensors. Response
times to interpret and act on data can be reduced. Training
costs and curriculum can be standardized and on the job
training reduced resulting in minimal cost for changes to an
exemplary overlay as opposed to utilizing OEM contractors
to implement. As new systems are fielded to replace obsolete
or ineffective systems, minimal impacts will be realized by
the operators related to an exemplary video overlay. As video
is ported off the EO system to be displayed by other users,
multiple devices can be used. Screen over clutter can be
tailored and reduced to meet the needs of the operator. Mul-
tiple sensors can feed data to a common display reducing
operator workload and duplicative display costs. Customiza-
tion can be realized by operators to efficiently get the infor-
mation needed to complete objectives and thus reducing
errors or misinterpretation of the data.

[0083] Anembodiment of a31 system provides capabilities
including an ability to make both the video and serial data
from a common off-the-shelf (COTS) camera available to a
single application. In this example, combinations of hardware
for conversion and type of code chosen (e.g., AS3) allows for
the capabilities for 31’s utilization in many types of operating
systems and devices.

[0084] An embodiment of 31 can be modified and used for
any system that receives data and displays to an operator. The
system could adapt to provide individual overlays for sensors
on radars, lethal effectors, less than lethal effectors, global
positioning systems, other visual augmentation systems, and
any other military hardware that provides a video source or
interface with information displayed on the screen.

[0085] Referring to FIG. 1, an exemplary overview of the
hardware and some aspects of software architecture of the
Translator Device 10 is shown. An assembly 31 is shown with
a variety of inputs, outputs, and internal components. Trans-
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lator Device 10 has Data Ports 1, which allow Translator
Device 10 to receive data feeds from Sensor Devices 5. Data
received through the Data Ports 1 is then sent to the Software
13. Within the Software, interface software, such as for
example, Modular Mission Payload Architecture (MMPA)
Software 11, provides an interface between a sensor, e.g.,
Sensor Device 5, and other software systems such as Operator
Monitor 26 or Client Systems 28. In this example, MMPA
Software 11 detects which Sensor Device 5 attached to Data
Port 1. MMPA Software 11 then selects the appropriate
Device Driver 14a-14c¢ to use with the Sensor Device 5. Then
the selected Device Driver 14a-14c¢ is used to convert the data
from the Sensor Device 5 into a standardized format. The data
is then sent to Flash Software 12. Flash Software 12 uses that
data to create text and symbology overlays.

[0086] The Translator Device 10 also has Video-in Ports 3
which allows the Translator Device 10 to read video data from
Sensor Devices 5. This video information is then sent to a
Software Development Kit (SDK) Frame Grabber 9 and a
Hardware Encoder 7. SDK Frame Grabber 9 combines the
video with the text and symbology overlay from the Flash
Software 12 and sends the combined data and video to Video
Out Port 24. Video Out Port 24 is connected to one or more
Operator Monitor 26 to display the combined information.
[0087] In this example, Hardware Encoder 7 converts the
red, green, blue (RGB) video to H.264. The H.264 data is then
combined with the text and symbology overlay from the flash
software 12 and sent to Ethernet Switch 16. This allows the
information to be sent out through a RJ45 Port 20 to Client
Systems 28. Alternatively, information may be sent out via a
Wireless Transmitter 18 which is connected to an Antenna
Jack 22 to transmit the information to be picked up by Mobile
Client Systems 30.

[0088] FIG. 2 details an exemplary 31 architecture with one
sensor type, e.g., forward looking infrared (FLIR) laser cam-
era software classes. Referring to FIG. 2, an exemplary EO
Device 40 is connected to an Operator/Gunner Configuration
system 44. EO Device 40 sends data and video to a Rugge-
dized Mobile Computing Device, e.g., a Personal Computer
(PC) 52, which transmits data to Monitor 54 for display.
Rugged PC 52 also receives information from a Controller 56
which allows a user to control where EO Device 40 is aimed.
Video from the EO device 40 is also sent to a Video Controller
42 which sends video data to a Client Configuration System
50. This exemplary Client Configuration System 50 allows
data to be sent through Wireless Network 58 to be displayed
on Mobile Devices 60. Client Configuration System 50 also
allows data to be sent via Wired Network 62 for display on
Computers 64.

[0089] FIGS.3 and 4 show different potential embodiments
of a standardized GUI. In these example embodiments, the
combined video information and symbology overlays are
displayedin the User View 200. In User View 200, a Targeting
Reticule 210 is provided which is located over a video image
of'a Target 205. Targeting Reticle 210 also displays the range
to Target 205. An exemplary GUI also contains a Target Text
Box 220 which displays Target’s current position in latitude
and longitude, and bearing and distance from the Sensory
Device 5.

[0090] Following Craft Text Box 240 displays information
about a device associated with the GUI, e.g., EO Device 40,
including location in latitude and longitude and date and time
the video is captured. An Orientation Flement 260 displays a
graphical representation of a gyroscopic orientation of a
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device associated with an exemplary GUI, e.g., direction of a
field of view of a sensor associated with an EO Device 40.
Compass 230 further displays the direction of orientation of
the EO Device 40. Camera Status Icons 250 allows a user to
quickly view the state of the EO Device 40. Camera Status
Icons 250 update with regards to the EO Device 40 attached,
only displaying those Icons that are available for use with an
attached EO Device 40. The Camera Status Icons 250 can
include Contrast 251, Brightness 252, Camera Mode 253, and
Focus 254.

[0091] FIG. 4 shows User View 201 for when a FLIR cam-
era attached and is engaged in Infrared Mode. In this mode,
the video feed from the camera is changed. This change in
mode is shown by Camera Mode Icon 253 which in FIG. 4 is
shown as IR. Also a Magnification Icon 255 may also beused.
Unlike the other Camera Status Icons 251-254, some Icons
like Magnification 255 and GPS (not shown) are only visible
when those modes are activated or the devices attached sup-
port them.

[0092] FIG. 5 shows an exemplary programming interface
in accordance with one embodiment of the invention. In par-
ticular, FIG. 5 shows exemplary software code organized by
classes along with high level communication flow for seg-
ments of software code within the Context 53. In this embodi-
ment the application utilizes the Robotlegs coding architec-
ture and 3rd party plugins/engines. Robotlegs is an Action
Script 3 architecture/framework that utilizes automated meta-
data based dependency injection. The event driven Robotlegs
framework made the 31 code modular enough to enable the
addition of future functionality with new sensors.

[0093] Context 53 initializes the dependency injection
between Mediators (e.g. 83-97) and Views (e.g. 101-119).
StartupCommand 51 activates FLIRService 55 and Nema-
ParseCommand 63. FLIRService 55 defines the data socket
settings including an internet protocol (IP) address and an
assigned computer interface port address, connects to a
socket service provided by an operating system on a computer
e.g., the PC 52 or client system 28, and configures the FLIR
communication to be transmitted. When a message comes in
from FLIR 57, FLIRService 55 stores the data from a socket
in buffer, and parses the socket data. Then NemaUpdateEvent
59 gets socket data as a NMEA string which is based on the
NMEA 0183 standard. NemaUpdateEvent 59 sends that
string to NemaParseCommand 63 which parses the NMEA
string and dispatches events with the parsed data to update the
values associated with the parsed values. NemaParseCom-
mand 63 also activates Interface3Model 85, which gets and
sets azimuth, elevation, system mode, bit status, tracker
mode, video sensor, sensor type, field of view, current zoom,
and range.

[0094] Events associated with NemaParseCommand 63
include AzUpdateEvent 69 (updates azimuth value), ElUp-
dateEvent 71 (updates elevation value), FOVEvent 73 (up-
dates field of view value), CameraUpdateEvent 75 (updates
camera type), TargetUpdateEvent (updates range value) 77,
and FeedbackMessage (returns a message string) 81.

[0095] FOVBarMediator 87 waits for an update from
FOVEvent 73 to update the scale of field-of-view mask in
FOVBar 107. FOVBar 107 then defines, generates and ani-
mates the field-of-view components to be displayed.

[0096] Gimble3DMediator 85 waits for an update from
AzUpdateEvent 69 to update the azimuth in Gimble3D 105.
Gimble3DMediator 85 also waits for an update from ElUp-
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dateEvent 71 to update the elevation in Gimble3D 105.
Gimble3D 105 defines, generates, and animates the camera
graphics to be displayed.

[0097] Interface3Mediator 83 waits for an update from Tar-
getUpdateEvent 77 to update the target range objects.
Interface3Mediator 83 also interacts with Interface3 101 to
create GUI objects shown in FIGS. 3 & 4.

[0098] SystemStateMediator 93 waits for an update from
CameraUpdateEvent 75 to update a camera type in System-
StateUI 113. SystemStateU] 113 defines and generates Cam-
era Status Icons 250.

[0099] TargetDistanceMediator 97 waits for an update
from TargetUpdateEvent 77 to update target reticle range on
screen values in TargetDistanceView 117. TargetDistance-
View 117 then defines and generates target reticle range data
as seen in close proximity to Targeting Reticle 210.

[0100] TargetUIMediator 95 waits for an update from Tar-
getUpdateEvent 77 to update the range to the target history
data in TargetUI 115. TargetUI 115 then defines and generates
target history data on the lower right side of the screen in
Target Text Box 220.

[0101] GimbleUIMediator 89 interacts with the GimbleUI
109 to define and generate the following craft Ul of time,
latitude, and longitude as seen in the Following Craft Text
Box 240.

[0102] ReticleMediator 91 interacts with Reticle 111 to
display Targeting Reticle 210 on the screen.

[0103] Compass 119 defines, generates, and animates
Compass 230.
[0104] FIG. 6 shows a functional diagram of computer

software modules for a system in accordance with one
embodiment of the invention. Context 53 initializes depen-
dency injection and other utilities. It is the beginning of the
application. Context 53 initializes the Commands 152 and
matches Mediators 157 with Views 158. Commands 152 rep-
resent individual actions that the application can perform.
Commands 152 initialize Events 154 and Model 157. In this
embodiment, Commands 152 consists of StartupCommand
51 and NemaParseCommand 63.

[0105] Events 154 are used to pass parameters to event
listeners when an event occurs. Events 154 in this embodi-
ment include AzUpdateEvent 69, ElUpdate Event 71,
FOVEvent 73, CameraUpdateEvent 75, TargetUpdateEvent
77, NemaUpdateEvent 59, and FeedbackMessage 81.
[0106] Event, e.g., 154, are passing parameters, e.g., 81, to
Mediators 157 which in turn are stored in Model 164 and
passed to Views 158 by Mediators 157. Model 164 stores data
and represents the current state of the application.
Interface3Model 85 stores parameters including azimuth,
elevation, system mode, bit status, tracker mode, video sen-
sor, sensor type, field of view, current zoom, and range.
[0107] Mediators 157 manage data between the application
view components, Views 158, and other objects within the
application. As shown in FIG. 5, there are several Mediators
which interact with the Views, each keeping track of a differ-
ent Event 154 and parameter, which is then used to update the
appropriate  View  158. Mediators 157 include
Interface3Mediator 83, Gimble3DMediator 85, FOVBarMe-
diator 87, GimbleUIMediator 89, ReticleMediator 91, Sys-
temStateMediator 93, TargetUIMediator 95 and TargetDis-
tanceMediator 97.

[0108] Views 158 are viewable components that contain
methods that can be called by the Mediators 157. Views 158
interact with Images 160 and Away3d 162 to draw the images
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and text seen on the screen. Views 158 also retrieve the data
from the Model 164 to display on the screen. In this embodi-
ment, Views 158 include ArrowIndicator (defines character-
istics of compass arrow generation), Boat (displays boat
graphic), Compass 119, FOVBar 107, Gimble3D 105, Gim-
bleUI 109, Interface3 101, Reticle 111, SystemStateUI 113,
TargetDistanceView 117, and TargetUT 115.
[0109] Services 156 are used to communicate with pro-
grams and/or devices outside the application to get data for
the models. In this embodiment CameraService defines the
video stream settings and FL.IRService 55 sets up and com-
municates with the FLIR Camera 57.
[0110] Images 160 contain basic images such as buttons.
Away3d 162 contains the classes that draw on the display and
show the video.
[0111] The Robotlegs architecture of this embodiment also
includes several plug-ins, including Away3D, TweenlL ite, and
TweenMax. Away3D is an open source 3D engine for Adobe
Flash used to render 3D models and perform additional 3D
related tasking. Away3D was used in the 31 software to
implement 3D models such as the camera and Taurus graphic.
TweenlLite is a fast, lightweight, tweening engine that handles
the movement of graphics and animations. TweenMax is a
fast, lightweight, tweening engine with additional capabili-
ties and handles the movement of graphics and animations.
[0112] FIGS. 7-28, 31, 39, 41, 43, 45, and 48 show various
views of an exemplary file structure of example code of one
embodiment of the invention.
[0113] FIGS. 29 and 30 show representations of the code in
the controller directory.
[0114] FIGS. 32-38 show representations of the code in the
events directory.
[0115] FIGS. 40, 42 and 44 show representations of the
code in the fonts, interface3 and model directories.
[0116] FIGS. 46-47 show representations of the code in the
services directory.
[0117] FIGS. 49-64 show representations of the code in the
views directory.
[0118] FIG. 65
Interface3Rebuild.
[0119] Although the invention has been described in detail
with reference to certain preferred embodiments, variations
and modifications exist within the spirit and scope of the
invention as described and defined in the following claims.
1. A device comprising:
one or more electro-optical devices;
a processor;
a plurality of storage media;
a display showing a graphical user interface;
a software program adapted to produce said graphical user
interface;
a library of device drivers;
avideo data grabber;
wherein the software program is executed by the processor
and stored on the storage media;
wherein said software program is configured to detect each
electro-optical device connected, select a device driver
from the library of device drivers which are stored on the
storage media, and use said device driver to translate
data from each electro-optical device;
wherein the software program uses translated data to create
a standardized overlay which communicates alpha-nu-
meric and graphical interface information using similar
or standardized symbology in said graphical user inter-

shows a representation of the
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face, wherein said symbology is positioned to minimize
obstruction of a field of view of a target, said symbology
is grouped associated with similar classes of data, said
similar classes of data comprise user information, device
information, and target information, said minimization
of obstruction of said field of view comprising placing at
least a portion of similar classes of data on a periphery of
said graphical user interface and grouping said similar
classes of data together into portions of said periphery
comprising a lower left and lower right hand section of
said graphical user interface;

wherein said video data grabber receives video from each
electro-optical device;

wherein said video is combined with the similar or stan-
dardized graphical user interface symbology overlay
and shown on the display.

2. A computer program comprising:

a plurality of processing sequences stored on a non-transi-
tory computer readable medium comprising;

wherein a 1% processing sequence is adapted to detect a
plurality of device types;

wherein a 2" processing sequence is adapted to select a
device driver from a library of device drivers that is
configured for a detected device;

wherein a 3"? processing sequence is adapted to receive
data from the detected device;

wherein a 4” processing sequence is adapted to translate
data from the detected device;

wherein a 5 processing sequence is adapted to use trans-
lated data to create a standardized Graphical User Inter-
face overlay;

wherein a 6% processing sequence is adapted to receive
video from the detected device; and

wherein a 7 processing sequence is adapted to combine
the video with the standardized Graphical User Interface
overlay and display on a monitor;

wherein said 5% processing sequence uses said translated
data to create a standardized overlay which communi-
cates alpha-numeric and graphical interface information
using similar or standardized symbology in said graphi-
cal user interface, wherein said symbology is positioned
to minimize obstruction of a field of view of a target, said
symbology is grouped associated with similar classes of
data, said similar classes of data comprise user informa-
tion, device information, and target information, said
minimization of obstruction of said field of view com-
prising placing at least a portion of similar classes of data
on a periphery of said graphical user interface and
grouping said similar classes of data together into por-
tions of said periphery comprising a lower left and lower
right hand section of said graphical user interface.

3. A system for interfacing multiple systems in a common

user interface, comprising:

a sensor interface processing sequence comprising detect-
ing a sensor connected and selecting a device driver from
aplurality of device drivers to interface with the sensor;

a plurality of event update processing sequences compris-
ing a first event processing sequence, second, etc;

wherein said first event processing sequence is adapted to
receive and update azimuth information provided by a
sensor;

wherein said second event processing sequence is adapted
to receive and update elevation information provided by
a sensor;
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wherein said third event processing sequence is adapted to
receive and update field-of-view information provided
by a sensor;

wherein said fourth event processing sequence is adapted
to receive and update camera type information provided
by a sensor;

wherein said fifth event processing sequence is adapted to
receive and update range information provided by a
sensor;

wherein said sixth event processing sequence is adapted to
receive and update error messages provided by a sensor;

a plurality of mediator modules comprising
Interface3Mediator, Gimble3DMediator, FOVBarMe-
diator, GimbleUIMediator, ReticleMediator, System-
StateUIMediator, TargetUIMediator and TargetDis-
tanceMediator;

aplurality of graphical user interface processing sequences
comprising  Arrowlndicator, Compass, FOVBar,
Gimble3D, GimbleUI, Interface3, Reticle, System-
StateU], TargetDistanceView, and TargetUT;

wherein said ArrowIndicator is adapted to define, generate,
and animate an orientation element;

wherein said Compass is adapted to define, generate and
animate the compass components;

wherein said FOVBarMediator is adapted to wait for an
update to field-of-view information and then update the
scale of a field-of-view mask in FOVBar which is
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adapted to define, generate and animate field-of-view
components to be displayed;

wherein said Gimble3DMediator is adapted to wait for
updates to azimuth and elevation information and then
update the azimuth and elevation in Gimble3D which is
adapted to define, generate, and animate camera graph-
ics to be displayed;

wherein said GimbleUIMediator is adapted to interact with
the GimbleUI which is adapted to define and generate
following craft data;

wherein said Interface3Mediator is adapted to wait for an
update range information and interacts with Interface3
which is adapted to create GUI objects displayed;

wherein said ReticleMediator is adapted to interact with
Reticle to display a targeting reticle;

wherein said SystemStateMediator is adapted to wait for
an update to camera type information and then to update
camera type in SystemStateUl which is adapted to
define and generate Camera Status Icons;

wherein said TargetDistanceMediator is adapted to wait for
an update to range information and then to update range
values in TargetDistanceView which is adapted to define
and generate target reticle range data ;

wherein said TargetUIMediator is adapted to wait for an
update to range information and then to update the range
information in TargetUI which is adapted to define and
generate target history data .
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