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Enhancements & Improvements

(NF) = New Feature
() = Improvement

Simulation & Client

« () Passive radars now detect
Jammers & Counter Fire Radars

« () Passive radar display LOS/FoR

« () Define flight path of Harpy &
Cruise Missiles

« (NF) Aircraft automatically Chase

enemy

« (NF) Added a Position control
panel

« (NF) Browser-Based client
prototype

« (NF) Added the System Vs System
Report to Clients

« () Added a Duplicate Route button
« () Improved Agg Hover Tip info
« () Improved Org Tree Hover Tip

Vista

() Added new Acquire TAS model
for sensors

() Munition Propulsion & Guidance
types

() Moved AutoDirect Data to each
weapon load (Sim & Client)

(1) Added a “Ph&Pk Legend” to
Vista Ph&Pk editor

(I) System Instance search

() Munition Group name changes
to multiple fchars

() Added RF Signature to Counter
Fire Radars

CSL Toolbox

() Added Event Batch Analyzer
fields and Time Range feature

(NF) Created the Param Differencer
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SysAdmin

Operating Systems for v15.0
» RHEL 7.6 & 7.7

Required for Web Client
= Java OpenJDK v1.8

Lawrence Livermore National Laboratory



Simulation & Client
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Passive Radar Improvement

Passive Radars can now detect Jammers as well as Active Radars
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Passive Radar Display LOS/FoR

Systems with only Passive Radars display Field of Regard lines in purple

(=
4D

JohTS |Thu May 9, 2019 19:57:11 2uu +]

|| command | Groups |
i

Plan Controls )

Q [Los snap LOS| Position| orient| Face| east

Tactical Missit and States

 Set Tactical Mission: | Movement h

€ Display Type |Active Protection hd

Sensor Controls

" Control Sensors Set Off

= Mode 1 " Mode 2 5

Jammer Controls

" Control Jammers Set Off|

Capture!
Capturel Surrem!erl Arrest Heleasel

Sensor Report L‘;.'

1D IName Sensor Enabled
4 EA-GB PROWLER_4 COUNTER ADA PASSIVE RADAR
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Define Harpy & Cruise Missile Flight

52,ASAP,BEGM-109C TASM FLYOUT
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Time:[ 0= :[ 0= : [0 =:[ 0 5 |
Direct to Target

= Launch
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Launch Controls
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& Launeh Hode Editing Operations
© Reschedule e
© Delete .
= Modify Hode
Launch Parameters
£ Move Hode
Time Type: [ASAP S
Missile Typo [BGM- 109G TASM FLYOUT ~ "/ Delete Hode

e e | Issue Launch
et Fightta Torge
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Chase After Enemy

« When set, JCATS aircraft
automatically deviate
from their assigned
movement order to
pursue observed enemy
combatants

 Pursuit stops when the
target is destroyed,
acquisition is lost, or the
operator cancels pursuit

Plan Controls
LOS| Swnap LOS| Position | Orient| Face | We: 3t
Tactical Missions and States
" Set Tactical Mission: Moveme nt >l
Attributes
" Display Type |Active Protection 3

Active Protection

* Set & o,

““““““““““““ Mopp Levd~ Attributes
eeeeeeeeeeeeeeee .

passive P (" Display Type [Chase After Enemy
nnnnnn neral
" Add T: -

b ol § e Set Chase Distance |0 Offset |0

(" Remove T: ag {RDF Sensg

Radio Silel
® SO T Secondary Suppression

Shoot

nnnnn

Stop on Enemy Acquisition
eeeeeeeeeee
" Set Type |Recover To Launcher hd|
mmmmmmmmmmmmmmmm
" Control Jammed Behaviol rs

=
™ Set Command Input  Remove Command Inp ut
=

Clear Close
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Chase After Enemy

« Chase can also be set
from the Ctrl+Right
Button menu

« The Chase Distance &
Offset cannot be defined
from here — it uses fixed
default values of “Infinite

chase distance & 500m
behind

7

#

TORMADO ADYV_159 {159}
System Report

Find System in Org Tree
Display Movement Orders
Move

Land

Auto Land at

Stop

MModify Current Movement
Position

Set Location

Display LOS

Set IFF

Set Attributes ...

Shoot At

Chase After

Get Aboard

Load Pasaengers
Display Acquisitions
System Info
Database Beport

k
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Position Controls

Added this menu for quick positioning of multiple entities for setup

Select Entities Using Lasso Position Entities

BE Position Controls ARNTENE

/”

=] Position Controls

Selected 0
Selected 23

Define
Etity Spacing [10 @ ::T:nf.n::::u..e
Entity Jitter 5 p aram ete rS Entity Spacing 500

HNumber of Rows ’2— 1 Entity Jitter ’57
Row Spacing ’2007 befo re u S I n g Number of Rows ’27

M v Row Spacing ’W
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Browser-Based Client Prototype

The JCATS 15.0 Browser-based Client is a beta version, currently with
display-only capabilities.

Standard JCATS Client Browser-Based Client

Controller
Planning
Report

io|al oG

JCATS-15.0Dev (pre-Build224)

208k fsHEEO IS (B

-

Info | Errors = Dev

4ORCOEITINDIAZ 26 Contours: 100 1100 [ (1155 FF 0
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System vs System Report

4
=

Custom Reports

" Report: | Report Editor .
From the Client, an operator can

L perform hypothetical
SR G engagements between two
Lo Rt € 10r € bt it systems

("~ Strength  Rollup ¢ Personnel
" Slant " SPOT (" SALUTE

Global Reports System vs. System Report TR
Org. | POV | Unit Activity |
Shooter Class: Target Class:
Settings | Convoys | Tactical Daial

55H-688 LOS ANGELES Choose... Pick FRIGATE {PROC) Choose...
BFT Q 4 4
§ % Weapon Load |Default ﬂ Target Class: |5|-||p
System Va System

{Auto Direct) Mission: |<Ho Mission: PHPE Target Group: |FFG
Location
(" Buildi T i
I Cun Range {meters) | 11365.1

{" Range-Bearing " Elevation J

. . . . Mission SSPK -
" Environment (" Bridge Station | Sensor ‘ Weapon ‘ Munition Priority Head Shot
¢ Gheckpoint " Heighborhood - o .

2 ACTIVE SONAR TORPEDO TORPEDO <Munition mission prevents user <Too Far for Munition:

Mission 3 UMAIDED EYE HIGH RESOLUTION CRUISE MISSILE LAUNCHER BGM-109D TLAM FLYOQUT <N/A> <Mot Auto Direct:
' Adtillery ® D 3 UHAIDED EYE HIGH RESOLUTION CRUISE MISSILE LAUNCHER BGM-109C TASM FLYOUT <N/A> <Hot Auto Direct:
(" Laser Missi " Launch Mi

Debugging Reports
{" Auto Direct " FO " Acguisition
(" Chem/Bio (" Exposure ( Emitter Report

Clear Close All Cloze

Lawrence Livermore National Laboratory wnpresrorss 12 (I



Route Duplication

A Duplicate button has been added to the Route tab to allow
workstation operators to copy existing routes

4’ Movement Controls

Auto Path - On

Orders Fitter: | Air Moveme: nt il
€ Display Mode: |Go =l
© Plan Speed: ’m
i . € Modify Altitude: Lt x|
® (2 Commands: (Ho Commands) ¥ Iil 5'
ST HEE  Copy
A

" Delete
" Validate
i Depart
 Start
i Stop

Asgist
" Road Path

Auto
- Take Off

" Auto Land

Entity H“NEIConvwl Air Group | Mo Go |

G Hame: |RT-BINGO ~]
 Duplicate | Rename!||RT-BINGO

| Set Type || |

Display | Displagan |

Remove | catcutate Length |

Route Manager I

Route Display Type: ‘Vehicle
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Route Duplication (continued)

Select the Route to be duplicated. A copy
Is tethered to the cursor. Place the
duplicate route as desired. ART-HLLERSS

ARLBIHGON o

R BIEIGE
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Improved Agg Hover Tip Info

In addition to the hover tip, placing the cursor over an aggregate
shows the current orientation and formation (only the first level)

IMF BN

369 dismounts

14 wheeled vehicles

Total agyregated: 383

All 369 Dizmounts standing
Tactical Missions are Off
Movement: Ho Orders
Speed: 0 kph {0 mph)
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Org Tree Hovertip

The hover tip in the
Organizational Tree
offers greater
iInformation about that
unit.

-1 BLUE-FORCES-1

F

+

F

3 [F--[FH- - [E

BLUE-SECURITY-SITE
BLUE-HAVAL-OPS

BLUE-AIR-OPS
BLUE-GROUND-MANEUVER (U}
BLUE-AMPHIBIOUS-ASSAULT
BLUE-AIRBORME-OPS
BLUE-AIR-ASSUALT-ON-BLDG
BLUE-EMERGENCY-FIRST-RESPOMDERS
BLUE-SPECIAL-OPS {U)

- () BLUE-URBAN-OPS {U}

+ (0 IMF BH (U}
+ (3 INF B (U)
=1 (T MECH BH (L
s .

+ | Unit: MECH BN
E FDC: JCATS FDC

Unit can be decluttered
+ O Mot aggregateable!
+ (O 155MM SP BM (U,Agy)
+ (I 155MM SP BH {U,Agy)
s
T

@ 155MM SP BN (U,Agg)
@ ATK AHG4 CO (Agy)

+ (3 ENGR CO (Ayg)

= @ ENGR CO (Agg)

+ (@ SUPLY CO (Agg)

= @ TRUCK CO (Agg)

+ (& TRUCK CO (Agg)
A-104A_S622
A-104_5623
SMOKE GENERATOR_5672
SMOKE GENERATOR_5673
SMOKE GENERATOR_5674
SMOKE GEMERATOR_5675
YOU_7305

[
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Vista
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Added an Optional New Sensor Table

Added an optional new sensor table to the AMSAA Acquire Data

w5 || Gy _[foms et Tromees_Opizston | pursnetrs | x| sowp_|
Srter, | Mtemiern| G | e | g | e | s | rorsees, | Sasm | gt
oges | et | ity | gone | wctaes. | g | MO | et o | Speen
e b s ewe | o | s | s | was.
ROCRCRE ome randidata_150iscenarioisample_v1:30_hal fchar Lo REnng] homerandid Sensor Editor -- UNAIDED EYE
o e e
TAS: ACQUIRE-Target Angular Size e -
was developed for combat simulations to e
model the dependency of contrast
sensitivity on target angular size. JCATS
users can now select between TTPM or
one of two types of TAS algorithms for
each sensor. Each sensor can use only
one algorithm, but a scenario can use T

any combination of algorithms.
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Added an Optional New Sensor Table

(continued)

AMSAA: In order to implement target size dependency in combat
simulations, ACQUIRE-Target Angular Size (TAS) was developed.

Acquisition Editor

ACQUIRE ‘ITPM}AcaumE TAS| JCATS Extensions |

Time spent searching each FOV (sec) 1.7

Ground Vehicle V30| ersannel 50| Air vehicle v50]
Target Moving Speed (kmsr) 2
V50 for Ground Vehicle Targets

Acquisition Level |Target Dynamics |Then'nal Clutter ‘ Visual Benign | Visual Camo ‘Therrnal | Iﬂ
|

Detection Stationary Lows/Hone 6
Detection Stationary Medium 6
Detection Stationary High B
Detection Moving Lows/Hone 4
Detection Moving Medium 4
Detection Moving High 4
Detection Firing LowsfHNone 3
Detection Firing Medium 3
Detection Firing High 3
Qlassification HiA NiA ]
Recognition NiA NiA 12
Identification HiA NiA 19

Al

9 3
9 a

ACQUIRE TTPM| ACQUIRE TAS J

JCATS Extensions
Moving Sensor Parameters

Aequisition Editor

ReAcquisition Parameters

Dismounied
Four by Two
Four by Four
Track

Trackz
Waler Craft
Submarine
Helicopter
Fixed Wing

Speed (kph) | Difficuity | |1 || Time (sec) 15
6

60
30
30
30
20
20
1000
1000

= S NN NN NN ™

=

Difficulty |0.5

Aequisition Editor

ACQUIRE TTPM ACQUIRE TAS,]JCATS Exlensions |
Ground Vehicle V50| Personnel 50| Air vehicie 50|
Target Moving Speed (km/hr) 2

V50 for Ground Vehicle Targets

Acquisition Level |Targel Dynamics ‘Thenna] Clutter |\."isual Benign | Visual Camo |Them13l | M

D v Lot 3
Detection Stationary Medium 2
Detection Stationary High 2
Detection Moving Low/Hone 13
e +« etection Moving Medium 1.3
etection Moving High 13
etection Firing Low/Hone 1
etection Firing Medium 1
etection Firing High 1
sification Nifs HiA 4
:ognition NiA HiA 75
lification NiA HiA 13

NN W W

~

1.5
1.5

75
13

-
= MmN W

Dismiss
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Added an Optional New Sensor Table

(continued)

Given identical setups in each test case, the following slides
demonstrate the differences in detection results of the existing TTPM
method and the two new TAS methods.

kI

Sensing T o4
System L |
LB
x T !
T o+ ¢+ ¢
Field of e ot 2
Regard 5 £ % % I
(FOR) Yor : 1
% 1
% 1 t 1
+ ¥ T
‘ :,, g g Report
" ‘ ‘ ;||S| :(Km)l mmel_mn)sl - [l
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Added an Optional New Sensor Table
Detection Results - TTPM

TTPM performs a scan of the entire FOR and displays all acquisitions at
once. Over time, additional targets may be acquired or acquired at a
higher level.

lllllll
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Added an Optional New Sensor Table
Detection Results - TAS WW

TAS WW (Windshield Wiper) sweeps the FoR from left to right and
back, acquiring only those entities in the current sector.

Search sectors
sweep back and
forth continuously

\ @ ) )

(The next search sector will cover
the remaining area and overlap with
this sector)

Lawrence Livermore National Laboratory unpresorss 22 (I




Added an Optional New Sensor Table
Detection Results - TAS JCATS

TAS JCATS is a mix of TTPM & TAS WW functionality. It sweeps the
FoR from left to right and back like TAS WW, but acquisitions persist
like TTPM.

Search sectors
sweep back and
forth continuously

™ S Bty e

r , ‘
o[ oomce i [sancs o [wemen =]
0 e e e

(Notice the search sector at the end
overlaps the previous search sector)
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New Munition Propulsion &
Guidance Types

= To allow JCATS to more completely capture the capabilities of modern
munitions, a fundamental revision was required

= The old Guidance Type has been separated into Guidance Type and
Propulsion Type

= A detailed description of the conversion process is provided following the
Questions slide Here

Pre-v15 JCATS v15
Guidance Type; |Ballistic Guidance Type: Unguidedr [*

Propulsion Type: Ballist}c F Crew guided
JCATS will treat i pspac guided

Maximum Ra i ) Gravity Bomb GPS and inertial guided
Rounda /T GPS Guided N ot propelied Minimum Rand GPS guided
ounEs 1 = H -
e viocd Batist JCATS will treat ] >V c] Mazximum Rang 1P S04
TrigyerPulls/RqLaser Guided Ballistic WA o cket bumn and coast {Inertial guided
Ripple Fire Tiy - c" o waed Rocket N Rocket bum to target Rounds TrigyerP|| aser quided
Remote Guided Finimum Ran TEM TriggerPuIls.-‘Heln Remote g“ided

Rocket Self guided

Self Guided Ripple: Fire TImeyrmame s

Tactical Ballistic Missile
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Vista — Stations Tab — AutoDirect Data

Moved the AutoDirect Data to Each Weapon Load

System Editor -- M1A2

Difference  Check

SRS R

General

kount

Weapons Load |Default

x| A | Delete Henamel

Vulnerability
CBRN

APS
PPS

Detectability

Defilade

Stations
Casualty
Transfer

Launch
AYLB

Vehicle
Dimensions

Pass/Crew

Camry
Ground
Slope
Water

Penetrate

Breach

Activities

DIS

Cdl Data

| AutoDirect poiing Interval (sec) |10

Jammers

Direct Fire Migsion |ANTI TANK

Laser Designator Type |LGB TROOP

Forvrard Observer Type |Trained

THERMAL SIGHT

ENEIE

Choose...l

Weapon with Munitions
120MM  paunition I Rounds I I:I
COAX  120MM AP 75
120MM HT 45
-
Kl 3
Insert Howl Append Howl Delete Row
[~ FO Capable [ LD Capable Engayement Methodology |Single Target j
Weapons Editing
’r Add Weapon Choose... Delete Weapon

{ Stations Editing

Add Station

Delete Station

I Radio Direction Finding Sensor

Lawrence Livermore National Laboratory
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Vista Ph & Pk Legend

Each Ph & Pk curve editor has a legend, which can be displayed or
hidden, explaining the abbreviations used in the headings of each
column.

Comments:

g

PhCurve Editor -- 5.56MM BALL VS SOFT SKINNED

Ph Curves

Range (m} | SSOF | SSDH | SSEF | SSEH | SMDF | MDH | SMEF | SMEH | MSDF | msDH | MSEF | MSEH | MMDF | MrDH | MMEF | MMEH |

o =

o
50
100
200
400
600
do0

100
100
100
100
99.87
§7.29
46.73

100 100
100 100
100 100
100 99.97
100 96.07
92,92 8115
43.44 46.58

Insert Row

100
100
100
100
99.58
89.55

42.95

Graph Data

o
L]
o
o
o
L]
o

100
100
100
99.99
97.34
7162
36.16

100 100 100 100 100
100 100 100 100 100
100 100 100 100 100
99.97 100 100 99.97 100
91.45 99.87 100 96.05 99.58
61.59 §7.27 929 81.14 89.52
24.51 46.72 43.41 46.57 42.93

Append Row

| | et | pismiss|

100 100
100 100
100 100
99.99  99.97
97.32 9144
77.6 B1.56
36.15 24.5

Delete Row
Show Key

o

Comments:

PhCurve Editor -- 5.56MM BALL VS SOFT SKINNED

Shooter Targel  Protection Angle
5: Stationary 5: Stationary D: Defilade F: Flank
M: Moving | M: Moving  E: Exposed H: Head

Ph Curves
Range () | SSOF | 550H | SSEF | SSEH | SMDF | SMDH | SMEF | sMEH | MsoF | MsoH | mser \h@u | MMF | MMDH | MMEF | MmEn | E
D 100 100 100 100 0 0 100 100 100 100 100 1h © 0 0 1
50 100 100 100 100 L] L] 100 100 100 100 100 100 L] L] 100 100
100 100 100 100 100 o o 100 100 100 100 100 100 L] o 100 100
200 190 100 9897 100 0 0 9339 9957 100 100 9387 100 N\ 0 0 9888 9997
40 0987 100 96.07 9988 0 0 0734 9145 9047 100 9505 99.88 0 0 w32 a4
600 87.29 92.92 31.15 89.55 L] 0 7762 6159 8727 929 $1.14 $89.52 0 L] e

Insert Row

Append Rovt
Graph Data

| | _print | pismiss|

61.56 -
3

Delete Ry
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Search System & Force Org

« A new Search function
allows users to find System
Instances that use the
selected object

« This Search applies to
Sensors, Munitions,
Weapons & CBRN Sensors

« The window that opens is
selectable — Clicking on a
system opens Its instance
editor window

Sensor Editor -- UNAIDED EYE o (3]

in clagses i i3 Sensor
Find System instances with this Sensor

Sensor Type: |ACQUIRE DVO |
[v Can Acquire While Moving

Minimum Range {m): 0

Maximum Range {m): [3000
Horizontal Field of View {degrees): |40
Acquisition scan interval (sech: |1
MaxConcurrent Acquisitions{#): |25
[ I Electronic

Reliability (%)  [100 od

Acquisition scans per LOS check (#) |5

Comment :

S Use Search Resul =]
System Instances using Sensor UNAIDED EVE
MMWY (M ) v/
MMWY (M ) v/ W
MMWY (M ) v/ W
) v/ AWIH

nnnnnnnnnn
nnnnnnnnnn
ssssssssssssssssssss
EEEEEEEEEEEEEEEEEEE

uuuuuuu
nnnnnnnnnnnnnn
nnnnnnnnnnnnnn
||||||||||||||||
nnnnnnnnn

Terrorist_Diver_$620
IIIIIIIIIII
IIIIIIIIIII
IIIIIIIIIII
IIIIIIIIIII
IIIIIIIIIII

IIIIIIIIIII

Double click to open
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Updating Munition Group Names

Allows updating of Vista Munition Group name changes to propagate
to .fchar files other than the one currently loaded in Vista

105MM APFSDS (AC-130)
105MM APFSDS (MGS)
105MM APFSDS (OPFOR)
105MM HEAT (AC-130)
105MM HEAT (MGS)
105MM HEAT (OPFOR)
106MM REC

107MM REC

115MM HEAT-FS
115MM HVAPFSDS

12 GAU SHOTGUN
12.7MM (SNPR)

.50 Cal Ball

12.7MM BALL (CIS)
120MM APFSDS

120MM HEAT

120MM MTR (PGMM)
125MM HE-FRAG
125MM HEAT-FS
125MM HVAPFSDS
14.5MM

2.75IN

20MM CIWS PHALANX
20MM HE
20MM NLOS

PH Munition Groups Ops

=~ Add
HName
Delete
HMame
Change
HName
|

Save Required a3

Do you want to makes these changes in other
FCHAR files associated {by Setup files) with
thiz PHPK file? If 30, a Save will be done

on the curently loaded PHPK file HOW !

Answer Yes to Save and proceed,
or Mo to stop here!

N

=]

| | print_| pismiss|

Munitions in this Group

FCHAR File Selector

FChar file agsociated (by Setup files)
with the PhPE File you have changed.
Select those FChar files to be updated

homejeats 1504/ data_150/3cenario Fehar-MewTngFile.fohar

~

&

Updated FCHAR Files

The following files were updated:

home/Jcats 1504/data_150/scenariofchar-Mew TngFile.fchar

Update Selected Files

Cancel
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Counter Fire Radar RF Signature

« Counter Fire radars can —_—
be detected by Passive e =
Sensors e ——
. To enable this, an RF S S B
Sighature must be added =
to the CF Radar - y
— The RF Signature field has E—— D
been added to the CF o E— .
Radar tab T T
- o
| | _print_| pismiss
LLNL-PRES-797164 29@
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Toolbox
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Event Batch Analyzer

Event Batch Analyzer

File  Time Rarge Help

Input Files Feand Report
Setup File | homefdatal S0fdata_1 S0fscenariofsample_v 150 setup Browse... Feadd Files

Ewent Dir | Momefeats1 S08data_1 S0/event Browse...

Ewent Prefix ﬂ

Time Range feature - generate reports over a specific time range only
Added a CSV Export under File menu

Added StdDev to Casualty report

Added Non KKill sum & StdDev to Casualty report

Added total kills to direct & indirect fire reports

Added Mounted Kills to Kill report

Lawrence Livermore National Laboratory unpresorss 3 I



Parameter Differencer

« The Parameter (Param)
Differencer compares two
.param files to each other
and reports the differences

« The Differencer works best
with .param files that are
related with only minimal
differences

« Launch the Param
Differencer from the
Toolbox or by typing
paramsDiff in a terminal
window

GGGGG
GGGGG
GGGGG

Comsumption

5 Comsumption

Hot Climate

ACQUIRE Contrasts Evrope Swmnier Europe Winter
Lighting
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Additional Improvements

= The Look Around movement activity node uses the sensor
scan interval as the time to complete the activity

= JCATS exports ACE/ACS data, in XML format

= When creating IADS nets, eligible radars are marked with
white octagons

= HLA Bridge processes ACS aggregate combat attrition
= Blacklisted items can be cleared from the DIS bridge
= Added STL, JTM, and LatLon elevation exporters to TerEdit

= Vista checks domain of Active radars against domains of
Detection Signatures for consistency

= Munition class Consistency Checker looks at changes to
munitions that have not yet been Applied

Lawrence Livermore National Laboratory LLNLPRES 797164



Additional Improvements

= Added CSV Exporter to Event Batch analyzer

= Added GridFloat importer capability to TerEdit

= Improved the APS Flyout Munition intercept fidelity

= Improved OBS file importing & handling position data

= Improved Chem/Bio play by now importing HPAC
Surface Dosage Output Files (NATO Request)

= New Scenario Generator Tool created in support of
multinational scenario creation (NATO Request)

» Overland and Road Pathers added to RoboPucker
= Added a PGM option to the FO Target Strength Data

= Custom Reports now has an Edit button to specifically
enable/restrict changes to the loaded report

Lawrence Livermore National Laboratory



Questions?

Mark Piscotty — CSL Program Lead
925-422-2052

Will Belue — CSL Operations Manager
925-424-5654



Guidance and Propulsion Data
Conversion To JCATS v15.0

(9 slides)
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1GPs Guided JCATS v14 and

Background
Rounds/Trigue{Harpy Guided earlier

= JCATS began development in  BaqorPullesLssor Guided Balistic
1997 Laser Guided Rocket

A e note Guided
« The methods & assumptions at the Rocket
foundation of the munitions model Self Guided
have not advanced with technology Tactical Ballistic Missile

« The Guidance Type has become a

Z Propulzion Type: (Ballistic F
catchall for both guidance and
prOpu|S|on . _ |Gravity Bomb
Guidance Tyjpe: Not propelled
= To allow JCATS to more JOATS vl tweat 0, and const
completely capture the TR kot barntotaryet JCATS v15

capabilities of modern munitions,
a fundamental revision was
requ”—ed Guidance Type: |Unguided [

Crew guided
JCATS will treat § pSMAC guided

= The existing Guidance Type has - GPS and inetil guided
been separated into Guidance Minimum Ranq GPS guided

Maximum Randg Harpy guided

Type and Propulsion Type Inertial guided

Rounds:TriggerP|| ozey quided

TriggerPulls/Relo| Femote guided
Self guided

Ripple Fire Time
ke s T Unguided
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Conversion

= JCATS automatically converts munition data when a

v14 fchar is opened in Vista v15

= Only a limited set of Propulsion/Guidance pairings

are currently simulated

- Additional pairings will be simulated in future versions as
funding allows and technological advancements require

« A Help button on the munition’s Conventional tab displays

the following table of valid pairings

Munition Guidance / Propulsion Help
Guidance vs Propulsion Support Table

Unquided | Laser guided | Self guided | Crew guided | GPS guided | Inertial guided | GPS and inertial guided | Remote guided | Harpy guided DSMAC guided

Gravity Bomb
Ballistic
Rocket bum and coast

Rocket bum to target

TEM
Poviered
HNot propelled

Yes Flyout, LOAL Flyout, LOAL

Lawrence Livermore National Laboratory
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Conversion Method

= JCATS converts
munitions according
to the table at right

« RBTT = Rocket burn to
target

Lawrence Livermore National Laboratory

V15

V14

Guidance Propulsion
Ballistic | Ballistic
Crew Guided I RBTT
Cruise Missile Powered
GPS Guided | Ballistic
Harpy Guided I Powered
Laser Guided Ballistic
Ballistic

Laser Guided RBTT
Rocket

Remote Guided I RBTT

Rocket I (see next slide)
Self Guided | RBTT
TBM I TBM

V15
Guidance

Unguided

Crew Guided

GPS and inertial
guidance

GPS guided
Harpy guided

Laser guided

Laser guided

Remote guided
Unguided

Self guided
Unguided
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Rockets

= ‘Rocket’ type munitions are converted to
Guidance Type ‘Unguided’. The Propulsion Type
varies

 |f either or both Fire Modes Auto Direct and Planned
Direct are checked, Propulsion Type = RBTT

« If neither are checked, Propulsion Type = Rocket burn
and coast

Lawrence Livermore National Laboratory LLNL-PRES-757164 4°



Gravity Bombs

= To distinguish a gravity bomb from other ballistic
munitions (bullets), the converter checks the
following AFTER running the initial conversion:

Propulsion Type = Ballistic
Guidance Type = Unguided or GPS guided
Munition Type # Ball, PhPk HE, Energy, or Smart

Fire Modes: Must have Planned Indirect checked; cannot
have either Auto Direct or Planned Direct checked

Maximum Range < 16 km

= |f the above criteria are met, the munition’s
Propulsion Type is altered to Gravity Bomb

Lawrence Livermore National Laboratory LLNL-PRES-757164 “



Mines

= The Not propelled - A
Propulsion Type is LT m—"——— i
Intended for use with mines

= This conversion process = — -
only converts the munitions == '@ :
listed on the Barriers —

Mines tab to Not propelled = == .

= All other munitions are  —— = pe=d
converted according to the = == : :
procedures above = -

« This normally results in C— S
munitions being assigned e —

Ballistic propulsion
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Additional Settings

= By default, munitions are defined as Lock On
Before Launch (LOBL) EXCEPT:

« Laser Guided/RBTT/Planned Indirect = Lock On After
Launch (LOAL)

« Self Guided/Planned Indirect = LOAL
« Harpy/Powered = LOAL
« Laser Guided/Ballistic = LOAL

Lawrence Livermore National Laboratory LLNL-PRES-757164 *



Complete the Conversion

We estimate the automatic
conversion process gives about a
90% solution

If the initial munition’s data is
Incorrect, the conversion will be
incorrect

If a munition is defined to function a
specific way for a specialized effect,
It may not convert properly

Some munitions may be incorrectly
converted to Gravity Bombs.

« A popup window at the end of the
conversion displays munitions that were
upgraded to “Gravity Bombs”.

« This list can be dismissed or kept open

Munition Upgrade Data Review!

JCATS ¥15 uses an upgraded munition description

The old single descriptor "Guidance Type" has been replaced

with a new "Guidance Type" and a "Propulsion Type".

See the Release Notes for information about this upgrade!

The followving Munitions were upgraded to the nev propulsion
type "Gravity Bomb". Some of these upgrades may be incorrect
and will require that you manuvally correct the Propulsion Type,
Guidance Type, Fire Modes, and/or other munition datal?

BOME 250LE

105814 HE M1

10581

1058 HE

BOME 500LE GBU-12 Mk32
BOMEB MkS2

ROCKEYE Il MK 20

BOMEB GBU-314A JDAM
BOME MES3 x2

BOME Mks2 LOW DRAG

* o JSOW-C

BOME CBU-89

AGM-1548 {w/BLU-103 SF\W) JS5M
BOME MkS4

BOME MES2 x4

BOME CBU-103

BOMB CEU AP

BOMB CBU AT

BOME 1000LE LGB MEk&3

BOMB GBU-32 JDAM

BOME PAVEWAY Ill BLU-113.B
BOMEB Mk x2

BOMEBE GBU-16 x2

BOME 2000LE PAVEWAY Il Mki4
BOME BLU-1098 GEU-31B JDAM
BOMEB MES3 x4

ACFT ILLUM FLARE

TOMAHAWE

Dismiss Keep this Window |
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Final Check

= The guidance and propulsion type conversion IS
based on assumptions and may not be correct
for all instances

= |t Is Important that the database manager verify
all munitions in the FChar before using the data
In a scenario

= Save the changes — The fchar file does NOT
turn red when the changes are made
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