DRAFT


AUTOROUTING AND LOW OBSERVABLE PLANNING

COMMON CAPABILITIES REQUIREMENTS DOCUMENT

MERGED

Definition:  Provide the mission planner with automated route planning tools that produce optimized routes based upon user selected constraints and parameters for Conventional and Low Observable platforms (to include fixed wing and rotary wing aircraft).    Provide the user with route analysis tools to quantify the route in terms of the user's desired objectives and constraints. (e.g. Threat Analysis, Route Analysis etc.)
Program Objectives:

1. Single Route Autorouter: Generate multiple alternative optimized routes for air vehicles and weapons based on user selected parameters such as fuel, vehicle characteristics, environment, RCS, threats, threat masking, no fly zones, and must fly zones and multiple control times to produce a route, which meets the user’s mission planning timeline.  Include the ability to route using AGL and MSL up to and including FL 700 altitudes.  Must also address time sequencing of “must fly” and “no fly” zones.  

2. Multi-route Autorouter: Generate optimized, deconflicted routes for multiple LO or non-LO air vehicles simultaneously using the same search algorithm as the single route auto router with user defined conflict and proximity factors such as time, vertical separation, and horizontal separation.

· Manual Conflict Identification: Allows the user to analyze multiple missions for conflicts between aircraft or between aircraft and weapons.  Using other capabilities, modify the mission to resolve conflicts.

· Auto-deconfliction (which is an integral part of the Multi-route autorouter): Automatically identifies conflicts based on user-defined parameters such as time, vertical separation, and horizontal separation between one A/C-to-A/C, A/C-to-weapon, or weapon-to-weapon(s).    

3. Analysis Parameters:  Allows the user to create multiple weighted parameters to be used for threat cost analysis and autorouting objectives.  

· Radar Cross Section

· Threats

· Terrain 

· Obstacles

· Weight and Balance

· Target Area Characteristics

· Vehicle Capabilities

· Altitude 

· Air Space Characteristics

· Order of Battle/Force Laydown

· 
Vehicle Tactics

· Fuel

· Ingress / Egress time points

· GPS/LOS Link coverage (satellite)

· Weather (icing, turbulence, winds, severe weather)

· Sensor target priority

· Sensor footprint

· IADS Kill-Chain Systems Calculation

· User selectable “neighbor” methodology

4. Analysis Controls/Tools Allows the user to manage multiple parameters combinable as a weighted-sum, hierarchically or as a hierarchical list of grouped values, each of which can be weighted individually.   

· Template Router: Support interactively editing routes by maneuvering site-specific threat templates and/or sensor footprints on the display.  Provide an evaluation capability that allows the user to step the template through a route, both forward and backward and a route edit capability.

· Rank Routes Capability: Sorts evaluated routes by total threat cost or other user defined Figure of Merit (FOM) parameter criteria.  

· Route Evaluation and Reporting: Provide generation, display and saving of detailed threat model route evaluations based on user defined processing and routing controls.   Provide an ETA for every point on the route.

· Import and Export of Parametric Data: Provide importing and exporting of data to include parametric, end game and RCS data to support Autorouting, and Analysis.
· Template Development and Maintenance: Provide the ability to generate, display, overlay, print and delete multiple threat templates for different map scales.  Track updates/ changes to the RCS data, parametric data and highlight obsolete templates.  

· Altitude Definitions: Allows the user to specify a number of discrete or block altitudes and to define the speed, cruise type, climb type, and descent type for each altitude from 0 feet AGL up to and including FL 700.   It also allows the user to specify a number of commanded bank angles for the autorouting process.   Named sets of these definitions may be copied among missions.
· Target Area Planning: Provides the user with target area planning solutions that are based on a specific air vehicle operational characteristics and tactics.    Target area solution route segments can be generated, sorted, filtered, re-evaluated with different criteria and saved.   The user can manually choose a solution and insert it into a route. (This function should be capable of full automatic integration with the Single Route Autorouter function.  This is a given) (Optimize for certain weapons such as JDAM and WCMD.  Should be done in conjunction with weapons tools (e.g. CWDS, PGMPS)).  Optimize for winds/weather.    Provide the capability to use sensor optimization data. (Sensor Employment Planning)
· Target Area Analysis: All combinations of ingress / egress legs are analyzed for threat cost.  Each ingress / egress pair is evaluated for "fly-ability" based on flight performance analysis, target acquisition analysis, weapon delivery analysis, user defined criteria (continuous track time, min time in country, min fuel route, route with least cost due to threat type and route with least cost due to specific site) and terrain avoidance / clearance analysis.  Only the ingress / egress pairs that meet all of these criteria will be re-analyzed for threat cost.  The User has the option of selecting whether to sort the resulting ingress / egress legs in ascending or descending levels of threat exposure for subsequent selection and inclusion into the route.
· Terrain Planning: Allows the user to view terrain effects based on threats and air vehicle altitude.  This capability provides visualizations that allow the user to view terrain masking effects, as well as terrain elevation contours of a specific user-defined radius around a specific geographic point.  It also allows the user to perform line of sight planning.  Provide the capability to include Sun and Moon angle and percent illumination in the planning.
· Must provide an ETA report for each point on the autoroute.  

· Helicopter Tactical Planning:  Allow the user to set a default setting of .5 NM edges and be capable of altitude bans of 25 feet increments, starting at 0 feet AGL.  The system shall also account for aircraft speeds for 0 knots to 150 knots and allow the user to set and adjust speeds for each segment of the route as the mission dictates.  The system will allow the user the capability to autoroute around a threat or other hazard and will provide the user with not less that three choices of acceptable routes for operational consideration.  The system shall display the choices both graphically and in tabular format, in order of most survivable to least survivable, and allow the user to select the route most satisfactory to his mission.  The system will provide the capability to calculate the IDAS Kill-Chain event based on .01 second steps, using Third Neighbor Methodology to ensure a minimum of three leg segments are accounted for in determining the most survivable route possible.  The system shall consider early warning detection radar time, hand-off time to acquisition radar system, acquisition time, hand-off time to a tracking radar, tracking time, missile launch time, and fly out time.  The LOA will be able to use and update the current threat profile to avoid current threats and to recommend other flight path options in real time to the pilot.  The system will also allow the user to generate Forward Assembly Area points, Holding Areas, Battle Positions, Attack by Fire Positions, Support by Fire Position, Firing Positions, Rally Points, Turn Points, Start Points, and Release Points as a part of generating a flight path.
5. Support Tools

· Generation of Minimum Detectable RCS:  This is an administrative support function used to create and manage threat model data (minimum detectable RCS) from the AIA threat parametric data or User provided threat parametric data.  The threat model requires this data.

Other:  The Navy and Army believe the following functionalities belong in other common capabilities to better consolidate requirements, reduce redundancy and minimize the need for classified software.

· 3D Conflict View and Edit: Provide a three-dimensional representation of routes from multiple missions, in time and space, allowing the user to view the routes from a horizontal or vertical angle.   Conflicts are highlighted on the display.  This capability provides the user with a drag and drop capability in both the horizontal and vertical planes to resolve user identified conflicts. (Deconfliction)
· Threat Contours: Draw rings around the threats of the currently displayed OB using the worst case or user-defined capability of the threats for a user defined altitude and airspeed.  Provide multiple threat ring capability in different colors based on OB parameters.  Need to allow the user to edit the dB of displayed threats.  (Intelligence Planning or Basic Mission Planning)
· Route Fly Through: Provide multiple views (e.g., “God’s Eye”,) of a strike package by drawing the proper icon for the aircraft on each route and displaying a time history.   Provides the ability to vary the speed of the display both forward and backward.  Needs to be scaled to support 1-meter CIB data and allow user to pick the start and stop time to evaluate just a portion of the mission.  It also should model and display weapons trajectories (Everyone’s).  It should show areas where A/C can be engaged by threats and or where there is an airspace conflict.  (Mission Rehearsal) (CWDS)

· Coordinate Strike Planning: Construction of an entire strike package including target definition, aircraft assignment, target tie-up, target area constraints definition, load-out assignments, time-on-target constraints etc.  This function should be capable of full automatic integration with the single route autorouter and needs to support import/export with the autorouter.  (Too broad-additional mission planner)
· Tactic Planning: Allows the user plan aircraft/weapon specific tactics (e.g., B-2 GATS imaging, F-117A IRADS ingress/egress and line-of-sight constraints, JASSM unique terminal profile altitude). (UPC specific) 
· Standoff Jamming Analysis: Predicts the effects of standoff jamming on aircraft LO and non-LO A/C package survivability and assists in the placement of SEAD assets.  Also allows the ability to model the IADS network. Timed element required; include missiles such as HARM.  (EW Planning)
· Save and Restore Threat Filters:  Provide the ability to automatically save the filter settings with the current EOB.  Also allow any combination of threat filter settings to be saved and re-applied to any OB at a later date and permit application of the filters to all affected applications.  (Basic mission planning)
In JV1:
“Undo” is a basic tool.
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