Requirement #:  96-15.0�
Title:	Threat Density Display — continued�
�
PART II�
�
Specification Statements


3.4.1.2.3.2	Threat Displays (Item 2) 


The following threat analysis displays shall be provided: RTM, and polygon area threat displays, threat MERA, and threat density displays.


3.4.1.2.3.2.4     Threat Density Display


The threat display subfunction shall support planner display of threat density data based on MPM provided Pk or Pa (lethality) data and maximum range. The planner shall be provided the capability to select threat sites for threat density display individually, by geographic box selection or by operational area. RTMs for selected radars be used in lethality calculations.   An option to select Radar Terrain Masking for selected radars to be used in lethality calculations shall be provided.  RTMs shall be calculated at three altitudes as defined by the calling MPM.  A warning shall be provided if no DTED exists for RTM calculation and the planner shall have the option to discontinue processing.  Planners shall be warned if threat density calculation will exceed 30 seconds.  


The threat display subfunction shall provide software functions to pass threat and RTM data to applications for calculation of Pk or Pa lethality data and maximum range.  The threat density display shall be overlaid on DTED, Imagery and chart data.  Concentric filled circles of 8 intensities of red shall indicate levels of lethality.  A legend listing intensity level values shall be displayed.  Five fixed scales specifying the lethality interval between red intensity values shall be provided for planner selection.  An option to select dynamic scaling, proportionately assigning eight intensity intervals, shall be available.


�
�
Concept of Operations


Concept of Operations


Threat Density Display





Scope


Purpose:  


The purpose of this Statement of Requirement is to provide the TAMPS operator with the capability to view threats based on attrition probability.


Requirement:


Requirement: TAMPS Core is required to provide threat density display. Requirements are:


The threat density display (TDD) is aircraft or weapon dependent


Based on threat characteristics, and radar terrain masking (altitudes defined by MPM)


MPM will provide Pk or Pa (lethality) data, maximum range and number of data points


Maximum of 8 distinguishable shades of red


Provide legend of colors


TDD overlaid on DTED, Imagery, ADRG


Fixed or variable increment display for shades


Accessed via pulldown from MPM menu


Allow threat selection individually, by group (box select, or all in current Op area


Warn user if calculations will require more than 30 sec wait for computation to complete


RTM performed by core based on selected threat(s) and altitude


Applicable Documents


Government Documents


TAMPS Statement of Requirement # 96-15; Requirement Sponsor:  PMA-258; Validation: 6.2 PIR 3/27/96; Requirement Originator POC:  S. Dowling, PMA -258 Rep., (703) 604-0916, X-5316.


Standards


TAMPS Test and Evaluation Master Plan (TEMP), Rev. A, Ch 1, Ch 2.


Other Publications


None.


Impact Analysis


USERS


The general operational concept satisfying the requirements pertaining to this SOR is a system permitting a TAMPS Mission Planner to request a graphical display of threat analysis results.


Definition


Within this CONOPS, the terms Pk and Pa (probability of kill and probability of attrition) are used synonymously and denote the lethality values to be displayed.


Threat Data


Threat calculations, threat analysis, and threat lethality, are functions to be performed within each MPM.  Since the threat calculations are aircraft or weapon dependent, each designated MPM will output lethality data (Pk or Pa) to the threat density display function.  The threat data output from the MPMs will be in 1 NM radial increments for display.


Radar Terrain Masking (RTM)


Use of RTM requires Digital Terrain Elevation Data (DTED).  If DTED is not available for all or part of the selected threat area, sea level elevation will be applied and the user will be alerted by a message and reminded to load DTED if available.  When RTM limits are applied, the areas not visible by a threat will be displayed as zero lethality for that threat.


Display


The display will indicate levels of risk by displaying concentric filled circles of varying intensities of red.  The intensities indicate threat lethalities (Pk or Pa).  Eight intensity levels will be displayed with the values indicated on a legend.


Mission Planners


The user begins operations from inside an MPM.  When threat density displays are desired the user will select Threat Density Display from the mission planning menu bar (pulldown).  At that point, the Threat Density Display (TDD) planning window appears.


The user selects desired the desired threats (single, group of threats [box select] or current Op area).  Then the user selects an altitude from one of three altitudes defined by the MPM for calculation of threat data and RTMs.


Having selected the threats and the desired altitude, the user then selects the OK button.


The following warnings, alerts and notifications will be provided:


If user has failed to select any threats, an alert/reminder will notify user.


If RTM calculation time is expected to exceed 30 seconds, the user will be notified and allowed to CONTINUE or STOP.


If DTED is not loaded for all or part of the area for which RTMs are to be calculated, the user will be alerted and reminded to load DTED; user may elect to STOP (load DTED) or CONTINUE (without DTED).


If user elects to continue without DTED, RTM calculations will be based with sea level elevations applied to the sites and a message will warn the user.


If the user selects OK or CONTINUE, the lethality values will be displayed in the horizontal (overhead) view as bounded by the MAX range provided by the MPM and radar terrain masks (values not visible from the selected site have zero lethality from that site) over the current map display.





The user may elect to alter the default lethality display scale by selecting one of five fixed scales which specify the lethality interval between red intensity values or by selecting a dynamic scaling which scans the display region and proportionately assigns the eight intervals from the highest to lowest (zero) threat lethalities.





At this point the user may:


Continue planning using the threat density display map overlay or


Turn the threat density display off and continue planning or


Revise the threat density display by again selecting the threat density display from the planning menu.


System Administrators


No impact is expected to the functions, duties or responsibility of the System Administrators.


Database Administrators





No impact is expected to the functions, duties or responsibility of the Database Administrators.


Performance and Sizing


The implementation described by this CONOPS essentially provides a core function to display threat density information.  Each MPM must implement its own methodology  to compute threat lethalities.  The implementation will not greatly influence the size of using MPMs. The TEMP requirements (TEMP 1317, Rev A, Appendix H) to generate horizontal displays in 30 seconds may not be met when large numbers of RTMs are required.  This is a limitation imposed by RTM generation, not the Threat Density Display function itself.  Additionally, the TEMP requirement (TEMP 1317, Rev A, Appendix H) requiring five selectable altitudes will not be met in the SLAM implementation because SLAM plans to use only three altitudes.


Operating Locations


No differences among operating locations are expected.


Ashore


Development, Test and Evaluation


Training Sites


USMC


Afloat


Hardware and Software Configuration


System Hardware


The threat density display capability is hardware driven.  The DTC-2 workstation suite has 8-bit graphics cards and is not capable of displaying transparent colors over ADRG, imagery or ‘colorized’ DTED; therefore, the implementation for the DTC-2, in those instances, will either use opaque colors or a ‘hole cutting’ technique for the lethality display.  TAMPS workstations other than the DTC-2 are capable of displaying transparent colors over ADRG, imagery or ‘colorized’ DTED; therefore, the implementation in those instances, will use either transparent colors or the same implementation as the DTC-2.


Operating System


TAMPS version 6.2 objective operating system (undocumented).


Commercial-Off-The-Shelf (COTS) Application Software


None.


Installation


No known impacts.


System Architecture


Software Architecture


No known impacts on TAMPS Core system architecture.  Further analysis deferred to high level design.


Hardware Architecture


No known impacts on TAMPS hardware configurations.


Description of Processing


See Section 3.1 for a general description of system function under this concept of operation. 





The following flow is presented as a preliminary overview only:


The user selects the threats and the aircraft or weapon altitude for the lethality calculations.  The altitudes available for selection are determined by the MPM and passed to the TDD menu.


Upon acceptance, the TDD function queries the NID database for the antenna heights of the selected threats by type (multiple threats of same type require only one query).


The TDD function passes the threat type and altitude selected to the MPM.


The MPM returns the lethality data and MAX range for the selected threats to the TDD.


The TDD calls the core RTM function to compute the radar terrain masks for the selected threats (input: location [x, y, z], antenna height, selected altitude.


The TDD calculates the threat densities and displays them as modified by the RTMs.


Further processing description deferred for software requirements and design analysis.


�
�
Performance Criteria


Baseline Core Capabilities (Ref TEMP 1317 Rev A): Engagement envelopes, Threat analysis, Radar terrain masking, System function, Report generation, Man-machine interface, Help.





System Performance Design Parameters (Ref TEMP 1317 Rev A): Horizontal displays over Chart, DTED, or imagery background; Engagement envelopes, Threat analysis, Radar terrain masking.


�
�
System Architecture


System Architecture will not significantly change through the implementation of this SOR as a core function.  It should be recognized, however, that each MPM requiring access to Threat Density Display services must implement its own lethality calculations.  The MPM architectural impacts are unknown.�
�
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