SOFTWARE DEVELOPMENT REQUIREMENTS

A. OVERVIEW


The Forward Observer PC Simulator (FOPCSIM) supports the task training of the artillery call for fire (CFF) for forward observers. FOPCSIM provides the capability for integrated training in the conduct of observed fire missions in support of Marine forces to increase the using unit’s warfighting capability.  FOPCSIM will greatly enhance the capability of our forces to destroy, degrade and delay enemy forces by providing an effective means for enhancing Marine proficiency in the employment of indirect fires. FOPCSIM will allow forward observer personnel to train in a stand-alone environment without the use of live ammunition. 


The Forward Observer PC Simulator (FOPCSIM) system will use simulation technology to immerse the FO team into realistic interactive training scenarios. This system will be capable of operating in garrison, FOPCSIM room configuration, and in deployed environments.  The FOPCSIM will have the capability to connect directly to the Advanced Field Artillery Tactical Data System (AFATDS).  This will allow simultaneous training of forward observers and fire direction center (FDC) personnel.   The FOPCSIM will primarily be used in garrison with the capability to be transported and deployed to field environments. The FOPCSIM room configuration will be designed as a possible  replacement Training Set Fire Observation systems. The shipboard deployable configuration will consist of an FOPCSIM with a reduced footprint (most likely a laptop configuration) to be used on ship.
PRODUCT FEATURES

1.0 System Features

      1.1 Interactive 3D Graphics

            -Simulated representation of actual terrain

            -Digitized 1:50,000 map

            -Representation of reticule patterns of optical devices 

            -Toggle up/down for binos

            -Representation of GPS and compass

            -Pop-up menus when needed for CFF

            -“Clipboard” displaying CFF format, filled out as CFF is sent.  

       1.2 PC Based Application Multi Mode

             1.2.1 Individual User Mode

             1.2.2 Instructor led Mode

       1.3 Keyboard Input for User Action

       1.4 Voice Input for User Action (future)

       1.5 GUI Input for User Action

       1.6 Summary Data to Text File

2.0 Configuration Module

      2.1 Specify types, sizes, and location of targets

      2.2 Moving and stationary targets

      2.3 Choose different terrain sets

      2.4 Choose different observation post locations

      2.5 Choose lensatic or M2 compass (degrees or mils)

      2.6 Allow entry to configuration module during run time

3.0 View Manager Module

      3.1 Binocular View

            -Toggle between looking over or through binos.

      3.2 M2 or lensatic Compass View  

      3.3 Modular Universal Laser Engagement (MULE) System View Day/ Night

      3.4 AN/GVS-5 laser rangefinder View

      3.5 Naked Eye View

      3.6 NVG’s

      3.7 TLDHS

4.0 User Actions Fire Mission Procedure

      4.1 Choose type of fire mission

            4.1.1 Adjust Fire

            4.1.2 Fire for Effect

            4.1.3 Immediate Suppression

            4.1.4 Immediate Smoke

      4.2 Choose target location method

            4.2.1 Grid

            4.2.2 Polar

            4.2.3 Shift From Known Point

            4.2.4 Laser Polar

      4.3 Input target description (Drop down list to pick from)

      4.4 Choose method of engagement

            4.4.1 HE/Quick

            4.4.2 HE/Time

            4.4.3 HE/VT

            4.4.4 WP

            4.4.5 WP M825

            4.4.6 ICM

            4.4.7 Illumination

      4.5 Enter subsequent corrections

            4.5.1 Left

            4.5.2 Right

            4.5.3 Add

            4.4.4 Drop

            4.5.5 Up

            4.5.6 Down

      4.6 Enter observer-target (OT) direction

      4.7 End the current mission

      4.8 Enter Refinements

      4.9 Establish known points

      4.10 Utilize standard operating procedures (SOPs) for immediate missions

     4.11 Allow for sequential viewing of targets.

5.0 After Action Review

      5.1 Immediate playback of last mission.

            5.1.1 Playback controls: FF, Pause, Rewind control bar

            5.1.2 Show grids/ error  for target and each impact

      5.2 Save results for later review or print out based on user’s name.

            5.2.1 Compile results for each user.

1.0 Functional Requirements
      1.1 FOPCSIM shall provide the capability to monitor, score, and evaluate trainee's performance using Ft Sill grading Standards as a template.
      1.2 FOPCSIM shall allow the initialization and activation of the simulator into individual training scenarios  and higher level training scenarios using HLA connectivity.
       1.3 FOPCSIM shall provide emulated (i.e., computer generated) forces capable of reacting to indirect fire.
       1.4 The FOPCSIM simulation shall replicate both enemy and friendly forces including tanks, trucks, personnel carriers, command and control vehicles, reconnaissance vehicles, forward area air defense weapons, dismounted infantry with their associated weapons,

mortars, artillery and rockets.

       1.5 Friendly effects of indirect fire and rotary-wing and fixed-wing close air support shall be replicated.

       1.6 FOPCSIM shall permit users to design new scenarios and revise existing scenarios.

       1.7 FOPCSIM shall provide the capability to generate new scenarios for the ultimate purpose of mission rehearsal.

       1.8 FOPCSIM shall provide the capability to place targets and friendly units at specified coordinates on the simulated terrain.  Input screen allows user to enter number, type, location of targets, whether they are moving or not, whether they are displayed sequentially or all at once. 
       1.9 FOPCSIM simulated terrain and environment shall be provided with the following:

               1.9.1 Terrain database utilization shall be capable of using digital data available through the National Imagery and Mapping Agency (NIMA) to include Digital Terrain Elevation Data (DTED) (threshold) and other Geographic Information System (GIS) and Remotely Sensed Imagery (RSI) sources (objective). The terrain database format shall allow interoperability with other FOPCSIM simulators for future use as a distributed application.

               1.9.2 Be able to represent significant and distinguishable terrain features from the observer to the horizon.

               1.9.3 Simulate terrain that represents features such as hilltops, valleys, saddles, ridges, depressions, gullies, streams, trails, hillocks, mountains, rivers, fords, forests, roads, man-made

structures, built up areas, vegetation, and aquatic features representative of these areas. Features shall be displayed with sufficient fidelity to allow recognition by shape, size, and relationship to other objects and texture. The database shall be selectable at initialization.

               1.9.4 FOPCSIM shall have the capability to input additional terrain databases (threshold) and provide a means to modify terrain databases and generate new terrain databases

(objective).

               1.9.5 The following image quality requirements shall apply as a total contribution to the complete integrated visual system (terrain database, image generation system and visual

system). Provide the full spectrum of day and night visibility to include sunlight and moonlight effects on terrain. Provide for reduced visibility due to smoke, dust, fog, rain, glare, shadows, snow and other likely battlefield conditions. Visual resolution of the simulated terrain shall

ensure a true perspective is maintained when distance to an object increases or decreases. The visual system shall be capable of displaying personnel, vehicles, and weapon effects. Objects shall appear in proper size with distinguishing characteristics for the indicated range as viewed through the replicated sighting devices. Terrain feature clarity shall be sufficient to provide appropriate depth perception and distant vision.

        1.10 The FOPCSIM system shall train and evaluate forward observers. The FOPCSIM will also provide the capability to exercise combined arms to train fire support teams (objective using HLA). The three different FOPCSIM configurations will use the same software.  
       1.11 The FOPCSIM will be used to train tasks/events listed in MCO 3501.26, Artillery Unit Training and Readiness (T&R) manual dated 11 April 2000, MCO 1510.35D Individual Training

Standards (ITS) for Infantry (Enlisted) Occupational Field dated 5 April 1999, MCO 3501.3C Marine Corps Combat Readiness Evaluation System (MCCRES) Volume II, Infantry Units.

       1.12 The FOPCSIM shall replicate Laser Range Finder/Designator Equipment (e.g., MULE, TLDHS, and AN/GVS-5), to include target observation, fixed and moving target tracking skills.

       1.13 The FOPCSIM shall simulate shell bursts to include sound effects of the required projectiles, anywhere in the target area with an observer-target distance of six (6) kilometers (threshold) or twelve (12) kilometers (objective).

       1.14 The FOPCSIM shall simulate subsequent bursts, specified adjustment correction data given by the forward observer, until a fire for effect or target kill is achieved. Adjustments shall

accommodate single gun, single round missions through multiple guns/multiple rounds/multiple (projectile type/fuse type) missions with a threshold of up to 6 guns.

       1.15 The FOPCSIM shall measure and record the call for fire, the distance between the target and the impact point of the round/s.

       1.16 The FOPCSIM shall simulate various ground and environmental conditions affecting munition impacts (e.g. concrete, smoke, fog, rain, snow, blowing sand, vegetation). These conditions shall affect munitions impacts.

       1.17 The FOPCSIM shall provide for basic, advanced, and sustainment artillery training levels to include fire support planning at the basic level.

       1.18 Forward observer calls for fire and the adjustment of fires shall be entered as keyboard inputs to replicate voice procedures.  Use of digital input system (DCT replacement) (Future).
       1.19 The FOPCSIM shall incorporate center gun and adjustment for final protective fire missions.

       1.20 The FOPCSIM shall simulate smoke screens drifting in a manner appropriate for a 0-20 mph wind and for variable winds to cover all directions (360 degrees).

       1.21 The FOPCSIM shall simulate illumination and coordinated illumination missions drifting in a manner appropriate for steady and variable winds up to 20 mph.

       1.22 The FOPCSIM shall determine when rounds or moving targets shall be sensed as unobserved or lost due to the effect of terrain elevation features or obscured visibility.

       1.23 The FOPCSIM shall provide Height of Burst (HOB) variations and the ability to adjust HOB for smoke, illumination, and area adjust fire missions and high explosive/mechanical time (HE/MT). Variable HOB to include simulation of air burst without ground effect, air burst with ground effect and mixed bursts of both air and ground effects to include any direction and speed.

       1.24 The FOPCSIM shall provide simulated air, graze, and mixed bursts accurate to scale and size with respect to the observer-target range.

       1.25 The FOPCSIM shall delay the distribution of rounds by ten (10) seconds between subsequent volleys for multiple round missions.

       1.26 The FOPCSIM shall simulate time of flight of both low and high angle fire missions. The user may select a compressed time of flight option upon initialization.

       1.27 The FOPCSIM shall incorporate the use of simulated lasers by forward observers in the conduct of any fire mission.
       1.28 The FOPCSIM shall provide the ability to conduct simultaneous simulation for supporting arms with rotary wing or fixed wing close air support in order to conduct combined arms training using HLA connectivity.

       1.29 The FOPCSIM stations will include full function simulation of the following equipment with the latest technology: binoculars, compass with mils and degrees, lasers and GPS.

       1.30 The field of view shall be 45 degrees (threshold). The user will have the ability to rotate their field of view laterally to achieve 360 degrees of visibility. The user will also be able to rotate their field of view 90 degrees up and down to achieve 180 degrees vertical field of view.

       1.31 The FOPCSIM shall replicate massing of fires at the battery level.

       1.32 The FOPCSIM shall provide immediate after action review for a given training session (threshold) and archive training data for all students as historical data to focus future training (objective).

       1.33 The FOPCSIM shall be provided with the means to produce reports and to transfer, create, delete and manage student files..
      1.34 The FOPCSIM shall be capable of fully managing the following FOPCSIM combinations shown below: Subsystems Threshold: 1 Objective: 3

       1.35 The FOPCSIM shall be able to freeze a moving target.

       1.36 The FOPCSIM shall provide mission replay in which all previous rounds fired during a mission can be easily recalled and repeated.
       1.37 The FOPCSIM shall provide an instructor tutorial guide/demonstration program.

       1.38 The FOPCSIM shall provide the instructor the capability to create realistic tactical scenarios and interact with them in real time.

       1.39 The FOPCSIM shall compute "did-hit" grid location and height of burst (HOB) for each weapon and mean point of impact and HOB for each fire mission.

       1.40 The FOPCSIM shall perform all known and future types of fire missions.

       1.41 The FOPCSIM shall provide the functions needed to initialize and

control the training exercise. The user will have the ability to reenter incorrect data.

       1.42 The FOPCSIM shall record data with a time-stamp in order to identify significant points during the playback to highlight and illustrate lessons learned.

       1.43 The FOPCSIM shall provide a means to initiate and terminate the training exercise.

       1.44 Degraded modes will be selectable by the FOPCSIM at initialization and any part of the exercise. Examples include ammunition status, navigation malfunctions, communications problems, no binoculars, etc.

2.0 Nonfunctional Requirements

       2.1 Usability

             2.1.1 The FOPCSIM shall train and evaluate forward observers.

             2.1.2 The FOPCSIM shall provide the capability to exercise combined arms to train fire support teams using HLA connectivity.

             2.1.3 Employment Tactics. FOPCSIM shall be operational in garrison and field environments, FOPCSIM classroom environments (TSFO replacement) and aboard amphibious

ships. This will make FOPCSIM available to all locations throughout the world where Marines are stationed with the appropriate weapons systems.

             2.1.4 Employment Prerequisites. FOPCSIM shall not require special support requirements such as site preparation, storage facilities or changes to other items of equipment at

the time of Initial Operational Capability (IOC).

             2.1.5 Control. FOPCSIM can be located at and employed by the individual active duty artillery battalions and regiments, Marine Reserve artillery batteries and Marine Artillery Detachment at the US Army Field Artillery School (USAFAS).

             2.1.6 Environmental Conditions. FOPCSIM shall be operational and maintainable in all types of climate and terrain where Marines deploy. FOPCSIM shall be capable of operating

during full exposure to temperatures ranging from 0F to 125F.

             2.1.7 Information Warfare. To avoid being susceptible to information warfare, FOPCSIM will have the same security safeguards as Marine artillery units and organizations.

       2.2 Reliability

             2.2.1 FOPCSIM shall be reliable, available and maintainable.

       2.3 Performance

             2.3.1 FOPCSIM shall be able to operate in a Stand Alone mode.

             2.3.2 FOPCSIM shall replicate the actual operational equipment platforms when practical to provide training simulation.

             2.3.3 In accordance with DoD Directive 5000.59 all systems currently under development shall be compliant with High Level Architecture (HLA).

             2.3.4 FOPCSIM shall be designed to maximize the use of commercial-off-the-shelf (COTS) and non-developmental (NDI) hardware and software.

             2.3.5 FOPCSIM shall realistically replicate all subsystem sound effects, as well as inter-subsystem communication.

            2.3.6 FOPCSIM shall provide a means to store, modify, and add sound cues to the sound databases as needed.

            2.3.7 Subsystem sound effects shall be in proportion to that of the actual weapon operations.

            2.3.8 FOPCSIM shall simulate the required sensors and controls for each subsystem platform to support required training tasks and tactical exercises.

            2.3.9 The training system's sensors and controls shall represent the physical appearance and replicate the performance of each platform's sensors and controls.

       2.4 Supportability

             2.4.1 FOPCSIM shall be designed for ease of preventive maintenance, repair maintenance, and servicing.

             2.4.2   Contract maintenance support will be contracted and provided for to the using units at all major commands.
              2.4.3 FOPCSIM will not require new Marine Corps resources or personnel.
