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Common Driver Trainer System

(CDT/SV)
1.0  SCOPE.   This System Requirements Document (SRD) describes the requirements for the Stryker Variant of the Common Driver Trainer (CDT/SV).  The CDT/SV shall assist in the training of Stryker tactical vehicle drivers during initial entry training (IET) and sustainment.  The simulator(s) shall enable training in the critical driver tasks that can be repetitively trained in a simulator are dangerous and/or infrequently trained in the "real world" (driving on ice, fording streams, driving under blackout conditions, driving down a steep embarkment when coming off an improved road, etc.).  Reconfigurable versions among Stryker vehicle platforms ranging from the Infantry Carrier Vehicle (ICV) to the Mobile Gun System (MGS) shall be considered.  The CDT/SV shall have the capability to be networked so that one instructor can control several driver trainer platforms.  The driver training scenarios can be "scripted" to enable practice encountering the same terrain/traffic conditions repetitively, or programmed for random variations in traffic along the same route.
1.1 Background.

1.1.1  Stryker Variant.  The Stryker vehicle is the first variant for the Common Driver Trainer (CDT).  This variant shall include the specific modules necessary to provide the configuration and vehicle dynamics of the actual Stryker vehicle and its family of vehicles.  The CDT/SV shall use all the common modules as specified in the CDT SRD and the specific modules for the Stryker Variant.  The main components in the specific modules are the driver compartment, instruments and controls for the driver, and the software required to operate the driver compartment and interact with the common modules in the CDT.

1.1.2  Stryker Variant Family of Vehicles Simulated.  Stryker major variants include the Infantry Carrier Vehicle (ICV) and Mobile Gun System (MGS).  ICV serves as the baseline vehicle.  Commonalty is based on ICV.

1.1.2.1  ICV.  There are eight configurations of the ICV which includes; Nuclear, Biological, Chemical Reconnaissance Vehicle (NBC RV); Anti-Tank Guided Missile (ATGM); Medical Evacuation Vehicle (MEV); Motor Carrier (MC) (versions Alpha & Bravo); Engineer Squad Vehicle (ESV) (all configurations); Common Vehicle (CV); Fire Support Vehicle (FSV); and the Reconnaissance Vehicle (RV).  
1.1.2.2  MGS.  The Stryker MGS variant consists of the basic vehicle with General Dynamics Land System (GDLS) fully stabilized shoot-on-the-move Low Profile Turret.

2.0  APPLICABLE DOCUMENTS

Stryker Common Instructor Guide, dated August 2003 (Rev. E.1)

TM 9-2320-311-10-5, Draft Technical Manual; Operator’s Manual –   

Reconnaissance/Scout Vehicle; 2320-01-481-8572; 

Stryker dated Nov 2003.

Training Job Aide, Stryker Family of Vehicle (FOV), Common Procedures, General Motors Defense, 1/10/2002

Technical Manual, Operator Manual, Common Items for all variants, Stryker, 7/01/2003.  Headquarter, Department of Army.

3.0  REQUIREMENTS

3.1  Basic Driver Training Tasks.  The CDT/SV shall simulate at a minimum the following training tasks;

	Task #
	General Description

	171-155-0001
	Operate Engine on Stryker

	171-155-0002
	Drive Stryker 

	171-155-0003
	Tow a Similar Vehicle with Stryker

	171-155-0011
	Operator Driver’s Control and Instruments on a Stryker

	171-155-0012
	Operate the Driver’s Vision Enhancer (DVE)

	171-155-0014
	Prepare Stryker Drive Station for Operation

	171-155-0017
	Secure Driver’s Station on a Stryker

	171-155-0020
	Prepare the Stryker for Operation after Transportation

	171-155-0021
	Operate the Personnel Engine Coolant Circulating Heater (PECCH)

	171-155-0023
	Operator Auxiliary Power Unit (APU) on a Stryker

	171-155-0040
	Operate the Ramp on a Stryker

	071-326-0608
	Use Visual Signaling Techniques

	Additional tasks:
	Operate engine compartment fire extinguisher – Auto

Operate engine compartment fire extinguisher – Manual

Operate driver compartment fire extinguisher – Manual

Operate Outside lights

Operate intercom system

Respond to malfunctions 

Connect NBC M25 protective mask, verify air flow and don the mask



a.  Operate Vehicle Under Normal Conditions



-  Drive vehicle with automatic transmission



-  Perform vehicle maintenance checks and services during operations



-  Start vehicle using cold and warm weather procedures



-  Perform braking/stopping of vehicle



-  React to traffic signs, signals and lights



-  Enter, drive on, and exit straight and curvy, multiple-lane highways (to include lane changing, overtaking, passing and observing proper distance between other vehicles)



-  Enter, drive on, and exit straight and curvy, two-lane highways (to include lane changing, overtaking, passing and observing proper distance between other vehicles)



-  Drive vehicle in convoy during day and night



-  Drive loaded vehicle (with 50 to 100 percent carrying load weight capacity)



-  Drive vehicle with reactive armor



-  Drive vehicle with slat

b.  Backing 

-  Back vehicle without trailer

-  Back vehicle with trailer

-  Back vehicle with like vehicle



-  Maintain correct backing speed and safety



-  React to wheeled vehicle ground guide day or night


c.  Transport Vehicle


-  Load vehicle on HETS (Heaavy Equipment Transport System)


-  Load vehicle on Aircraft


-  Load vehicle on Rail Car


-  Load vehicle on Ship Transporter

c.  Emergency Driving



-  Take defensive measures when faced with roadway obstacles



-  Drive vehicle with a blow-out (on any tire or combination of tires)



-  Execute down hill braking procedures using defensive driving methods

d.  Adverse Condition Driving

-  Drive vehicle on ice

-  Drive vehicle in dust

-  Drive vehicle in snow (all snow conditions)



-  Drive vehicle in snow/ice with chains



-  Drive vehicle in fog



-  Drive vehicle in sandy areas



-  Drive vehicle on secondary roads/trails/cross-country



-  Operate the Central Tire Inflation System (CTIS)



-  Drive vehicle at night with headlights



-  Drive vehicle at night with blackout conditions



-  Drive vehicle in mud, marsh, swampy areas



-  Drive vehicle at night with driver's vision enhancer (DVE)

-  Drive vehicle in contaminated area

Note:  The lists above are not all inclusive; one should refer to the Stryker Common Instructor Guide, Rev E.1, dated Aug 1, 2003 for more detailed steps in order to come up with a set of realistic simulated actions and responses to the tasks on hands.

3.2  System Level Requirements.  The CDT/SV shall consist of the Common Modules and the Specific Modules as specified in the CDT SRD.  The Stryker Specific Modules shall consist of the simulated driver compartments, visual display sub-system, the instruments and controls for the driver and the software required to operate the driver compartment and interact with the Common Modules.  The set up time for the Stryker Variant software shall not exceed ten (10) minutes.

The set up time for removing and/or replacing the driver compartment and any hardware associated with the Stryker family of vehicle variant shall not exceed one (1) hour.

The CDT/SV shall comply with all the System Level Requirements for the CDT and shall have the same limitations.

3.2.1  Common Modules Requirements.  The CDT/SV shall meet the requirements for the common modules as defined in the SRD for the CDT.

3.2.1.1  Motion Platform

3.2.1.1.1  Vehicle Simulation.  The CDT/SV shall simulate the Stryker vehicle dynamically to the level of detail required to support the training tasks in paragraph 3.1.  The CDT/SV shall replicate the performance and handling of the Stryker vehicle and shall include any differences in performance/handling of the variations within the Stryker family of vehicles.

3.2.1.1.2  Vehicle Dynamics.  The CDT/SV shall meet the requirements as specified in the CDT SRD and shall simulate the dynamics of the Stryker vehicle and any of its variations, depending on the vehicle been trained.

3.2.1.2  Instructor Operator Station (IOS).  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.2.1.2.1  Malfunctions/Emergency Conditions.  The CDT/SV shall meet the requirements as specified in the CDT SRD.  Following is a list of malfunctions/ emergency conditions for the Stryker Variant.  The CDT/SV shall include at a minimum these malfunctions/emergency conditions;

Malfunctions/Faults:


a.  Loss of Steering


b.  Loss of Breaks


c.  React to Flat Tire


d.  React to System Fault indicator in HMU


e.  React to an Over-Speed condition (CTIS)

React to the  following indicators on the annunciator panel:


a.  Radiation Defense Indicator


b.  Chemical Agent Indicator


c.  Engine Fire Indicator


d.  Annunciator Panel Fault Indicator


e.  Central Tire Inflation System (CTIS) Failure Indicator


f.  Check Engine Indicator


g.  Engine Oil Pressure Indicator


h.  Engine Coolant Temperature Indicator


i.  Restricted Airflow Indicator


j.  Low Air Pressure Indicator


k.  Low Fuel Indicator


l.  React to Transmission control malfunction Indicator


m.  Transmission Fluid Temperature Indicator


n.  Hydraulic Fluid Level Indicator


o.  Hydraulic Fluid Temperature Indicator


p.  Backup Steering Pump Failure Indicator


q.  Towed Vehicle Brake Engaged Indicator


r.  Check Power Pack Interface Indicator


s.  Voltage Regulator Fault Indicator


t.  Alternator Fault Indicator


u.  Low Battery Voltage Indicator


v.  Anti-lock Braking System (ABS) Fault Indicator


w.  Park Brake On Indicator

3.2.1.3  Visual Simulation.  The CDT/SV shall meet the requirements as specified in the CDT SRD.  The visual simulation shall operate in two (2) modes of operation; 1) Open Hatch Mode, and 2) Close Hatch Mode.  Operation of the CDT in either mode shall allow the student to conduct the training tasks specified in paragraph 3.1.

3.2.1.3.1  Visual Scenes.  Visibility range shall be to the degree of fidelity necessary to support realistic training.  The visual scenes shall be capable of presenting friendly, threat, and neutral platforms in sufficient details to support target recognition and target identification (see paragraph 3.2.1.3.3.1 (13) for list of models).  It shall replicate the different times of the day (day, night, dusk, & dawn), and it shall be capable to simulate different weather conditions (to include but not limited to rain, snow, fog, dust, battlefield smoke, etc), other terrain conditions and battlefield conditions.

3.2.1.3.2  Display Configuration.  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.2.1.3.2.1  Out the Window Displays.  A display system that provides a minimum field of view of 180 degrees Horizontal by 32 degrees Vertical shall be provided to support the front and side drivers viewing volume when operating in the “Open Hatch” Mode.  The student shall be able to utilize the night vision device use in the Stryker vehicle.
3.2.1.3.2.2  Mirror Displays.  Side view and rear view mirror imagery shall be provided to simulate the rear and side mirror views of the vehicle.

3.2.1.3.2.3  Periscope/Close Hatch Displays.  When operating the trainer in the “Close Hatch” Mode, the CDT/SV shall be able to simulate the devices used in the actual vehicle such as periscopes and Drivers Vision Enhancer (DVE).  A display system shall replicated the views thru these devices as encountered in the actual vehicle.

3.2.1.3.2.4  Sensor Image Simulation.  The system shall provide a sensor simulation capability that replicates the Drivers Vision Enhancer (DVE) available in the actual vehicles.  The capability to change pointing direction and image source shall be the same as in the actual vehicle.  The sensor simulation modes shall be available at all times, where appropriate, during a simulation session.  The sensor simulation shall utilize the visual database with additional descriptors and object data necessary to generate images with the fundamental characteristics of the sensor being simulated. The simulated sensor imagery shall include the effects of artificial illumination (e.g., headlights, flares, weapons flashes, and cultural light sources).
3.2.1.3.3  Image display subsystem.  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.2.1.3.3.1  Detailed training environment and model requirements.  The CDT/SV training environments, at a minimum, shall conform to the following requirements;

A.  Training Postures:

1.  Normal Driving

    

(a)  Full Day

    

(b)  25 Percent Ambient Light

    

(c)  50 Percent Ambient Light

    

(d)  Night Using Headlights

    

(e)  Night Using Blackout Markers (Convoy)

    

(f)  Bright Night (Starlight and moon light)

  

(g)  Dark Night

(h)  Thermal conditions:  Warm, hot, and cold in combinations of weather and visibility.

2.  Adverse Conditions

    

(a)  Full Day

    

(b)  Full Day, NBC

    

(c)  25 Percent Ambient Light

    

(d)  50 Percent Ambient Light



(e)  Night Using Headlights

    

(f)  Night, NBC, Using Headlights

    

(e)  Night, Using Blackout Markers

   

(g)  Night, NBC, Using Blackout Markers

    

(h)  Night, Using DVE

    

(i)  Night, NBC, Using DVE

         
            (j)  Bright Night (Starlight and moon)

  

(k)  Dark Night

(l)  Thermal conditions:  Warm, hot, and cold in combinations of weather and visibility.

B.  Terrain/Environmental Features and Conditions:

1.  Villages (several types, small with narrow streets, and medium size).

2.  Hills.  

a.  The Stryker vehicle shall operate in a maximum grade of 60 degree and maximum slope 30 degrees.  However, the CDT shall have hills with values greater that these.

b.  Steep hills with a variety of paved and unpaved roads.

c.  Mountainous terrain with steep winding roads, roll-outs, tunnels,

                             and near vertical cliffs.

3.  Obstacles:

    

a.  Fallen logs (trees)

    

b.  Ditches of various widths and lengths

    

c.  Walls of various heights

d.  Steep inclines (several shall be greater than 60 degrees grade or 30 degrees slope, and including knife edge ridges).

    

e.  Overhead obstacles(bridges, power or telephone wires).

f.  Mine fields with and without markers (allows driver to

 negotiate around marked mines)

          

g.  Pipes

h.  Simple Obstacles (log cribs, berms, abatis)

    

i.  Deep and shallow water fording locations.



j.  Wadi

    

j.  Farm complexes.

k.  Urban complexes.

l.  Dragon teeth.

m.  Road craters.

n.  Concertina wire..

o.  Bridges.

4.  Fields 

      

a. Plowed and grass covered.

      

b. Flat grassy areas.

      

c. Farm areas with cultivated fields.

5.  Woods

 
6.  Vegetation (bushes, trees, rocks, etc.)

7.  Roads:

    

a.  Major highways (high-speed autobahns).

    

b.  Secondary roads (with sharp turns, hills, etc.).

   

c.  Trails (narrow, unimproved, narrow roads, tank trails).

    

d.  Road signs.

          

e.  Narrow paved roads.

8.  Terrain/Soil types:

    

a.  Dirt (dry and wet).

    

b.  Rocks.

    

c.  Grass.

    

d.  Mud.

    

e.  Sand (dry and wet, packed, loose, soft, mixed).

    

f.  Marsh.

g.  Sand dunes.

h.  Pavement (dry and wet). 

i.   Rock

j.  Grass (wet and dry)

k.  Ice

                        l.  Snow          

9.  Weather Conditions:

    

a.  Snow 

    

b.  Ice.



c.  Black Ice

    

c.  Rain (slick roads, mud).

d.  Low visibility (fog, haze, smoke, 25 percent ambient light, 

50 percent ambient light, dark).

    

e.  Dust

    

f.  Sandstorm


g.  Wind.

10.  Training Features/Environments/Conditions:

 

a.  Desert Terrain

b.  European Terrain (Winter, Winter with snow and Summer).

11.  Special training requirements:

a.  Bridges (highway, tactical, assault)

    

b.  Tunnels (one and two lane).

    

c.  Convoys.

   

d.  Opposing traffic.



e.  Road Signs

f.  Motor Pool area with rows of parked vehicles with empty spaces available.

g.  Loading dock/rail load/HETS(Heavy Equipment Transport System)/Aircraft loading/ship loading

h.  Ability to train with DVE

i.  Simulation of the gas mask connection and air flow through the student’s gasmask (gas masks will be provided by each student).

j.  Appropriate trees, bushes, and shrubs for the various types of terrain 

and climate.

k.  Appropriate buildings for the various types of terrain environment (Desert and European).

12. Miscellaneous:

     

a.  Drive with traffic.

     

b.  Drive without traffic.    

c.  Drive in convoys.

d.  Congested urban driving environment with traffic, parked vehicles,

pedestrians, construction situations, detours, slow moving conditions, highway conditions, highway entrances and exit ramps, building and other constraints to movement and visibility. 

13.  Simulated Vehicle Models shall include (stationary and moving);
	Model

	Light Wheeled Vehicle – Civilian

     Chevy Caprice Taxi or similar

     Fiat Sedan or similar

     Toyota pickup truck or similar

	Medium Wheeled Vehicle – Civilian

Heavy Wheeled Vehicle – Civilian

Motorcycles, Bicycles, Scooters

     FedEx Truck or similar

     Volvo Cargo Truck or similar

     VW Van/Ambulance or similar

	Vehicle – Friendly Military

     M1A1, Challenger, M60A3, LECLERC, AMX 30/10rc, Merkava – II, LEO I/II, Centurion, AAAV

	Stryker Vehicle (Variants)

     ATGM, CV, ESV, FSV, ICV, MC, MEV, MGS, NBCRV, RV

	Vehicle – Threat

     T80, T72, BMP2, BRDM-2


14. Explosions (mines, artillery rounds).

15. Cities.

16.  Streams and rivers with various sizes of bridges with various weight limits and various depths of streams with fording locations.

17.  Simulated Human Models and States shall include;

	Model
	Type
	State

	Dismounted Noncombatant – Civilian (man)
	Unarmed
	Standing/Walking/Running/Falling/Dead

	Dismounted Noncombatant – Civilian (woman)
	Unarmed
	Standing/Walking/Running/Falling/Dead

	Dismounted Noncombatant – Civilian (child)
	Unarmed
	Standing/Walking/Running/Falling/Dead

	Dismounted Noncombatant – Civilian (man - group)
	Unarmed
	Standing/Walking/Running/Falling/Dead

	Dismounted Noncombatant – Civilian (woman - group)
	Unarmed
	Standing/Walking/Running/Falling/Dead

	Dismounted Noncombatant – Civilian (child – group)
	Unarmed
	Standing/Walking/Running/Falling/Dead

	Dismounted Combatant – Ground Guide
	Unarmed
	Standing/Walking/Displaying Hand and Arm Signals

	Animals
	Unarmed
	Standing/Walking/Running/Falling/Dead

	Threat Human Models
	
	

	Dismounted – Civilian (man, woman and/or child)
	Armed
	Standing/Walking/Running/Falling/Dead

	Dismounted
	Armed
	RPG Teams


3.2.1.4  After Action Review.  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.2.1.5  Aural Cues/Communications.  The CDT/SV shall meet the requirements as specified in the CDT SRD.

The sounds produced by the CDT/SV shall include those sounds due to the vehicle movement, malfunctions, terrain and gun fire.  The CDT shall include at a minimum the aural cues listed below (listed in order of priority); 

1. Own vehicle Hit.  Activated when a RPG hits the vehicle or the vehicle hits a mine.

2. Hard Collision.  Produced when the own vehicle collides with an object in the database. 

3. Main Gun Firing (MGS).  Only active when friendly/enemy fire is active. It produces the sound of the main gun firing - MK-19, 50 cal., 240, and TOW firing sounds.

4. Nearby Explosion.  Activated when friendly/enemy fire enabled. This effect produces the sound of an explosion when a simulated round impacts within 200 meters of the vehicle. 

5. Soft/Glancing Collision.  Produces the sound of scraping metal. It occurs when the vehicle has a Soft/ Glancing Collision with an object in the database. 

6. Fire Extinguisher Shot.  It sounds like high pressure gas escaping through a valve. It activates when the crew fire extinguisher discharges. 

7. Flat tire(s).  This sound shall continue until the driver stops the vehicle. 

8. Vehicle Turning.  Produces additional creaking and squeal as long as the vehicle is turning. 

9. Road noise.  A continuous sound for as long as the vehicle is moving. The noise level depends on the speed of the vehicle. 

10. Parking Brake Engaging.  Makes the air sounds heard when setting the parking brake. 

11. Engine Shutdown.  Activated during the engine shutdown sequence. It produces the sound of the engine shutting down. 

12. Engine Startup.  It produces the whine of the starter motor and of the engine turning up. The cue activates during the engine startup sequence. 

13. Starter Motor.  Is activated when holding the Starter switch.  It produces the whine of the starter motor. 

14. Engine Noise.  Is activated when the engine is running, noise varies as the RPM of the engine increases or decreases. 

15. Personnel Heater Fan.  Activated when the Personnel Heater Start/Off/Run Fan switch is in the Start or Run/Fan positions. 

16. Gas Particulate Filter Fan.  Activated when the master switch is ON and the Gas Particulate Filter switch is ON. 

17. Silence.  It is active on any of the audio channels that are not producing any of the other cues. Its purpose is to suppress any audio hum produced by the amplifier and other electrical components. 

18. Fault alarms.

19. Minefield explosions.

20. Blown tire.

21. Height Management Unit activating.

22. Loading sounds while loading vehicle to aircraft, HETS, rail car.

23. Hydraulics on the plow and roller.

24. Scrapping of dirt and rocks.

25. CTIS sounds

26. Braking sounds (air brakes).

27. Sound of ramp opening/closing.

3.2.1.6  Computational Sub-System.  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.2.1.7  Training Scenarios.  The CDT/SV shall meet the requirements as specified in the CDT SRD.  Unique training scenarios for the Stryker Family of vehicles shall be define at a later date.

a.  The CDT/SV shall have preprogrammed and non-preprogrammed training sessions. The system shall include a library of at least 100 preprogrammed training scenarios to train the tasks/conditions contained in paragraph 3.1 for all the variations of the Stryker Family of Vehicles.

b.  Fifty of the 100 preprogrammed scenarios shall be unique, consisting of a preprogrammed ideal path for the simulated vehicle and a set of training tasks to be completed.  The remaining 50 scenarios shall consist of variations in weather/visibility and/or malfunction conditions of the original 50 unique scenarios.  All tasks and elements from the Training Tasks in paragraph 3.1 shall be included in the 100 preprogrammed scenarios. 

c.  The CDT/SV shall provide non-preprogrammed (free-run) scenarios, which have no-predefined ideal paths or training tasks to be completed and allows the student to travel anywhere in the terrain database (within the limits of terrain traversability). 

3.2.2  Specific Modules Requirements

3.2.2.1  Simulated Driver Compartments.  The CDT/SV shall simulate the physical and functional characteristics of the vehicle driver compartment with sufficient fidelity to adequately train the students.  All critical instruments, indicators, gauges, controls, lights, circuit breakers, switches, displays, and the like required to support the training tasks defined in paragraph 3.1 shall be provided.  In addition, the above items shall be located in the same relative position as in the actual vehicle.  Detachable devices (i.e. Driver’s Vision Enhancer (DVE)) on the vehicles shall also be simulated.  Items normally present in the driver compartment of the vehicle but not critical for training the required driver tasks shall be presented in mock-up form.  The driver seats and headrests shall be replicated to include all adjustments and range of motion available in the actual vehicle.  The vehicle frame assemblies and windshields shall be functionally replicated to provide appropriate visual obstructions.  The simulated driver compartments shall be equipped with the decals and instructional plates normally visible from the drivers position in the vehicle.

3.2.2.2  Interface Software.  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.3  IA Acquisition Policy.  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.4  Safety Considerations  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.5  Reliability, Availability and Maintainability  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.6  Support Equipment  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.7  Human Systems Integration  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.8  Facility Requirements  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.9  Transportation and Basing  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.10  Shock and Vibration  The CDT/SV shall meet the requirements as specified in the CDT SRD.

3.11  Interoperability  The CDT/SV shall meet the requirements as specified in the CDT SRD.
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