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1 ORGANIZATION OF THIS DOCUMENT 
 
This specification contains the following sections: 
 
1. 
 

Introduction Provides a summary level description of the 
460Fire™ and 550LEplus™ System. 
 

2. Functional Specification Describes the general capabilities of the Driving 
Simulation System.  This section covers the whole 
system and focuses on the functionality that is 
provided. 
 

3. Hardware Specifications Provides additional detailed descriptions of the 
system hardware specifications.  Many topics from 
Section 3 are repeated here, with specific hardware 
functionality described in greater detail. 
 

4. Software Specifications Provides a detailed description of the system 
software specifications.  Various topics from 
Section 3 are repeated here, with specific software 
functionality described in greater detail. 
 

5. Options Describes options available at the time of purchase 
or in the future.  These options expand the 
capability of the 460Fire™ and 550LEplus™ 
System. (NOTE: DO NOT INCLUDE ANY 
OPTION PRICING IN YOUR TOTAL BID 
PRICE) 
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2 INTRODUCTION 
 
This document defines the system requirements for the supply and acceptance of a Driver 
Training Simulator (TRAINER) for use in the training and development of professional 
emergency fire vehicle operators. 
 
2.1 System Description 
Both the 460Fire™ or equivalent and the 550LEplus™ or equivalent are to be self-
contained Computer Generated Imagery (CGI) based, interactive driver training 
simulators.  The simulators are to be delivered, installed, and fully tested as a turnkey 
system—including all software and hardware required to support the training and 
development of professional fire vehicle operators. 
 
One comprehensive virtual driving world shall provide an environment where trainees 
may drive.  This database shall be similar to the real world and include urban, suburban, 
rural, industrial areas with buildings and foliage typically found in these regions.  
Highways shall also be provided.  All of the driving areas shall be integrated into one 
virtual world.  Drivers shall be able to drive from one area to any other just as in the real 
world. 
 
The Emergency Responder TRAINERS shall present training opportunities with respect 
to situation awareness, judgment and decision-making skills, vehicle maneuvering skills, 
and skills assessment for driver trainees in the safe operation of an emergency vehicle.  
Software includes several emergency vehicle dynamics models.  Simulated driving 
surfaces include pavement, grass, gravel, and dirt/sand with traction and sound variations 
on each for both dry and wet conditions.  Weather conditions include clear, variable fog, 
rain, and snow/ice.  Light conditions are selectable by time-of-day period: day, night, or 
dawn/dusk.  Sun glare shall be provided when driving to the West at sunset and to the 
East at sunrise. 
 
The Emergency Responder TRAINERS reinforce hands-on vehicle operation by 
providing realistic skill training anywhere in the virtual driving world.  The simulators 
can complement actual driving experiences by training for proper driver reactions to 
potentially dangerous surfaces, weather, and traffic conditions.  Operation of the 
TRAINERS shall be placed under the control of a trained instructor operator who will 
interact with and/or critique the driver trainee (as appropriate) to meet the training needs.  
The instructor maintains control over weather and other real-time variables that affect 
road surface conditions, visibility, traffic situations, and vehicle performance.   
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2.2 System Components 
 
The simulators shall be built using actual and/or representative parts and components.  
The simulators shall include the driver’s seat, active steering wheel, foot pedals, 
transmission selector, siren and lights controls and other appropriate operational controls, 
gauges, indicators, and switches.  The 460Fire™ shall also include a full size simulated 
truck cab enclosure with an officer’s seat located inside the enclosure on the right side. 
The enclosure shall also have a fully functional emergency light bar on the roof with 
controls inside the cab.  All sight lines and angles required to safely operate an 
emergency vehicle shall be accurately preserved for presentation to the student operator. 
 
The simulators include a real time computer system which shall: 1) simulate the 
functionality and dynamics of the vehicle, 2) control “out-the-window” visual scenes and 
vehicle sounds as they relate to driving and student performance, 3) provide appropriate 
outputs to the trainee's dashboard instruments, 4) sense and respond to inputs via driver 
controls, 5) interface with the instructor operator station, and 6) provide realistic 
interaction with other driving stations networked in the same scenario.   
 
The 460Fire™ shall include at least four (4) large screen displays to present a continuous 
horizontal visual field-of-view of at least 240 degrees.  The 550LEplus™ shall include at 
least three (3) large screen displays to present a continuous horizontal visual field-of-
view of at least 225 degrees.  Slewing of images is not acceptable. 
 
Simulated mirror images shall be inset in the displays.  The size and relative position of 
the mirror images shall automatically change to correctly replicate the vehicle being 
simulated.  Simulated fire trucks, ambulances and other vehicles that use convex mirrors 
shall include simulated flat and convex mirror images.  All mirror images shall be 
remotely adjustable by the driver in real time during any training scenario. 
 
The simulators shall include a sound system which generates appropriate vehicle motor 
and other operational sounds of an emergency vehicle.  A radio (intercom) system shall 
be integrated into the driving stations.  The radio can be used to support appropriate 
dispatcher/radio communications activity and training for the student driver through 
interaction with the instructor.  
 
The Instructor Operator Station (IOS) shall be used to facilitate all training activities.  
The IOS enables the instructor to control the operation of the simulator, select training 
scenarios, replay all or portions of the session to highlight good or bad driving 
performance, perform record keeping of individual training sessions and overall trainer 
utilization.  Intercom or radio equipment is part of the IOS to enable the instructor to 
"role play" all pertinent radio communications to the student drivers. 
 
All components of the disassembled system shall pass through a 36-inch wide by 80-inch 
high access opening. 
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3 FUNCTIONAL SPECIFICATION 
3.1 General 
 

3.1.1  Overall Responsibilities 
BIDDER is responsible for the design, manufacture, performance, reliability, 
documentation, packaging, shipping, installation, warranty and first year on site 
maintenance service support of the system, unless otherwise specifically limited in 
this document. 
 
3.1.2  Condition 
The 460Fire™ & 550LEplus™ System is a complete, functional operating system 
that has been factory assembled, wired, tested, and is ready to operate upon 
installation within the user’s facility.  Bidder shall demonstrate the use and 
application of the system to ensure that the delivered system operates as prescribed 
by contracted specifications. 

 
3.2  Functional Specifications 
The training objectives and functional specifications for the system are described in 
general terms in this section.  Specific, detailed information for the base hardware, base 
software, and options are described in the following sections.  These sections together 
describe the complete operational functionality of the 460Fire™ & 550LEplus™ System. 
 

3.2.1  Training Objectives 
The objective is to train vehicle operators in the driving skills, decision-making 
and radio communications (multi-tasking) skills essential to their jobs.  
Specifically, the training simulators provide detailed driver orientation to the 
operation of emergency vehicles, teache vehicle maneuvering and present a 
variety of decision-making challenges to the driver.  Dispatch communications 
and other significant radio communications to the student driver can be "role 
played" by the instructor or other simulator operator.  Communications can be 
scripted as well. 

 
The 460Fire™ & 550LEplus™ System supports the following specific training 
objectives. 

 
3.2.1.1  Basic Driving Skills 
The simulators enable instruction and testing of basic driving skills such 
as driving on a variety of roadways, cornering, and all Commercial Driver 
License (CDL) maneuvers.  This may pertain to job applicants, newly 
hired drivers, re-training of current drivers, or problem drivers needing 
remedial training in these areas.  In addition, the system enables 
instruction and evaluation of other fundamental driver skills such as 
proper signaling, use of mirrors, and basic radio techniques while driving. 
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3.2.1.2  Maneuvering and Interacting with traffic 
The 460Fire™ & 550LEplus™ System enables instruction and testing for 
maneuvering in typical urban, suburban, rural and residential areas.  Skills 
shall include lane position management, maneuvering in vehicular and 
pedestrian traffic, adherence to posted and un-posted traffic laws, and 
forward planning. 

 
3.2.1.3  Emergency Response Judgment and Decision Making 
The system shall provide scripted scenarios for both training and 
evaluating judgment/decision-making skills such as intersection analysis, 
lane choice, speed, vehicle positioning, and tactical approach.   

 
3.2.2  Vehicle Simulation 
The vehicle performance model for each simulator shall provide an accurate 
representation of all components of the vehicle being simulated. A full power 
train (engine, transmission, axle ratio); accurate vehicle brakes; a suspension 
system; plus the steering system shall be modeled.   

 

The vehicle models faithfully respond to forces dependent on vehicle speed, road 
friction conditions, and driver inputs.  Vehicle models shall react to the driver’s 
inputs and provide the necessary data to the simulators to support an appropriate 
response from the instruments of the driving stations. 

 

The instructor shall have the ability to select the vehicle type and also vary any 
available characteristic from the instructor operator station.  The performance of 
the vehicle shall change in response to the selected variable conditions and shall 
affect the handling and driving characteristics experienced by the student driver. 
 
A series of instructor selected vehicle equipment failures are selectable and listed 
on the following table. 

 
TABLE 1  VEHICLE EQUIPMENT FAILURES 

Failure Response 
Engine Temperature 
 

Illuminate Indicator, enact vehicle response 

Low Air Pressure 
 
ABS 

Air pressure gauge indicator light, reduced braking 
effect 
Illuminate Indicator 

Check Engine Check Engine Indicator, reduced engine response 
Low Fuel Fuel gauge drops to “empty” 
Steering axle tire blowout. Sound, effect induced by torque controller to 

steering wheel 
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Instructor-selected failures shall be conveyed to the student in the same manner as an 
actual vehicle conveys them.  A combination of audible alarms, indicator lights, and/or 
vehicle performance responses shall be used to alert the student operator that a failure or 
malfunction has been initiated. 
 
The simulated vehicles selected for a training session shall meet the following 
requirements. 
 

3.2.2.1  Vehicle Dynamics 
The system vehicle dynamics allow for representative sizes and weights 
for straight and articulated emergency vehicles.  The vehicles shall handle 
correctly on all variations of road and surface conditions with variable 
loads.  Turning radius, acceleration and deceleration characteristics shall 
be correctly represented and utilized within the 460Fire™ & 550LEplus™ 
System software. 

 
3.2.2.2  Response to Terrain Changes 
Driving on pavement/concrete, gravel, dirt, sand, and grass areas with dry, 
rain, snow/ice, and icy conditions shall produce the appropriate effects.  
Traction (acceleration and braking) shall be correctly represented. 

 
3.2.2.3  Radio Communications 
The system shall include an integrated realistic radio communication unit.  
The instructor shall have the ability to initiate/participate in a role play 
with the simulator drivers.  The instructor shall have the ability to 
communicate in real time with the simulator drivers through the radio 
communications unit.  In addition, simulator drivers shall have the ability 
to communicate with each other in linked training scenarios. 

 
3.2.2.4  Transmission Selector 
The simulators shall have an automatic transmission.  The Engine sounds 
shall change as a function of gear and changes in engine speed (RPM).  A 
brake application must be made to shift the 460Fire™ simulator out of the 
neutral (N) position when using the automatic transmission.  This is not 
required on the 550LEplus™ simulator.  

 
3.2.2.5  Gauges and Dials 
The simulators shall utilize actual and/or representative components for 
selected active controls and gauges.  Minimum active controls shall 
include brake, accelerator, gear selector, turn signals, essential light 
switches, essential indicator lights, and siren controls.  A LCD display 
with computer generated gauges, switches and dials is not acceptable. 
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Active gauges on the 460Fire™ simulator shall include speedometer, air 
pressure gauges, and various warning/indicator lights.  Non-active gauges 
(such as fuel gauge and voltmeter) shall be set at an appropriate nominal 
readout position.  Same for the 550LEplus™ simulator except no air 
pressure gauge. 

 
3.2.3 Vehicles/Pedestrians 
The virtual driving world shall include at least 50 unique vehicles that can interact 
with student vehicles.  Various types of cars, trucks, buses and municipal vehicles 
shall be included.  Several pedestrians including men, women and children shall 
also be provided.  The system shall also include animals that can interfere with 
driving such as dogs and deer. 

 
These vehicles and pedestrians shall be included in the pre-programmed scenarios 
to create specific training opportunities.  They shall also be available to 
instructors, through the optional scenario developer, to create new scenarios or 
modify existing ones. 

 
3.2.4  Collision Detection 
The 460Fire™ & 550LEplus™ System software shall define appropriate collision 
parameters for all objects in the visual database, including buildings, signs, 
fences, trees, and other vehicles placed in the visual scene.  System software shall 
detect any occurrence of the trainee vehicle's collision with any other vehicle or 
object. 

 
Collisions shall be categorized as major or minor.  Major collisions include 
trainee collisions with buildings, fences, trees, pedestrians, and any other vehicles 
(static or moving).  Major collisions shall occur when impact speed is high.  Low 
speed collisions shall be minor collisions.  Major collisions generate an 
appropriate crash sound, an immediate halt of the simulator, and a broken 
windshield (simulated) in the trainee’s simulator.   
 
Minor collisions shall generate an appropriate crash sound but the trainee's 
driving activity will not be automatically halted.  When minor collisions occur, 
the trainee’s vehicle performance is degraded. 
   
The IOS shall provide a “repair” function.  Instructors shall be able to repair a 
trainee vehicle after a collision with a mouse click.  This function allows the 
instructor to choose to continue the training scenario if he/she chooses. 

 
3.2.5  Computer Image Generation 

3.2.5.1  Out-the-Window Scene  
The out-the-window scene shall be correct for each simulated vehicle and 
shall change automatically for each vehicle upon vehicle selection.  
Rearview mirrors shall be provided for views behind and to the sides of 
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the trainee's vehicle.  Each rearview mirror shall present the appropriate 
field of view the driver would see from the vehicle being simulated.   

 
3.2.5.2  Weather 
Weather shall affect driving surface conditions; the effects of rain, fog, 
and snow/ice on paved and unpaved surfaces are included. 

 
3.2.5.3  Time of Day 
Time of day shall be selectable from the Instructor Operator Station 
twenty-four hours a day in increments no greater than ten minutes.  This 
shall allow training in various levels of light (and darkness).  Sun glare 
shall be provided in the early morning hours when driving to the East and 
in the evening when driving to the West.   

 
3.2.6  Training Scenarios 
The following training scenarios are to be provided as part of the basic 460Fire™ 
& 550LEplus™ System to meet specified training objectives.  Each is selectable 
by the instructor from the IOS.  Once the system has been powered up and the 
first scenario has been loaded, new scenarios shall load and be ready for training 
in no more than five (5) seconds.  There shall be only one integrated driving 
world to accomplish all training.  It must not be necessary to change driving 
worlds to switch from one scenario to another.  The common driving world shall 
provide the ability to drive from any area to any other.  For example, a trainee 
shall be able to begin a scenario in the city, drive through the suburbs, onto the 
highway, exit to the industrial area and end the scenario in the rural area.   

 
While normal emergency driver training will occur on the generic roadways, the 
system shall permit off road driving any time and anywhere in the visual database.  
All streets, roads, and expressways shall be designed in accordance with U.S. 
federal and state highway specifications for grade, width, curvature, and overpass 
height.  All traffic control devices and highway markings shall meet U.S. federal 
and state guidelines.  All traffic signals (stop lights) shall be fully functional.   

 
More than seventy-five (75) training scenarios specifically developed for fire 
driver training shall be provided.  The training scenarios shall vary in complexity 
from basic to advanced.  Each scenario shall include an instructor guide sheet 
detailing the specific training objectives of the scenario and suggestions for 
training. 
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3.2.6.1  Basic Driving Skills 
The instructor shall be able to select the configuration and start the 
trainee's session at the beginning of a simulated Commercial Driver 
License (CDL) testing area.  The trainee's general driving skills associated 
with backing, backing into and leaving a simulated fire station, cornering, 
parking, use of mirrors and turn signals, and other fundamental driving 
skills can be observed and evaluated qualitatively by the instructor.  
Scenarios for training and practicing all CDL maneuvers shall be included 
and selectable at any time. 

 
This “basic skills” driving area is a flat, hard-surfaced terrain marked by 
white lines and orange cones which visually delineate training and testing 
areas for the control skills listed on the following table. 

TABLE 2.  CONTROL SKILLS 

Forward stop at crossing line 
Straight backing for at least 100 feet 
Lane change right and left 
Turning while backing through a five-cone serpentine course 
Backing into an alley dock or space between vehicles 
Close quarters right turn 
Angle park 
Parallel park (right and left side) 

 
Collision parameters shall be associated with the all objects in the CDL 
driving area.   

 
This driving area shall also be used to teach the trainee essential backing 
skills, providing pointers about the handling characteristics or problems 
associated with his or her vehicle under adverse conditions and teaching 
introductory use of radios. 

 
3.2.6.2  Maneuvering in Urban and Residential Areas 
Scenarios shall support driver training in city and expressway 
environments.  City features shall include, at a minimum, wide avenues, 
two and four lane roads, and tight side streets.  Gravel and dirt roads shall 
be included in the generic driving area.  The rural driving portion shall 
include hills and mountains.  Buildings and trees shall be included 
appropriately throughout the driving area. 

 
3.2.6.2.1  City Expressway Driving 

The expressway portion of the driving area shall be representative 
of the U.S. Interstate highway system.  High-speed entrance/exit 
ramps shall be included, with both cloverleaf and trumpet style 
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intersections.  This driving area, with the presence of surrounding 
traffic, shall present the certain types of driver training 
opportunities listed on the following table. 

 

TABLE 3.  EXPRESSWAY DRIVER TRAINING OPPORTUNITIES 

High speed freeway entrance and exit 
High speed merges 
Lane changing 
Signaling 
Overtaking and passing 
Being passed and reacting to being cut off 
Maintaining proper following distance 
Reacting to obstacles in the road 
Reading and reacting to road directional signs 
Emergency/high speed braking and steering. 
 

3.2.6.2.2  City Driving 
The city portion of the generic driving area shall include two, 
three, and four-lane sections with turn lanes and intersections.  
Man-made features including houses, store fronts, bridges, 
factories, fire stations, commercial buildings, and sidewalks shall 
be present in the generic city driving area.  A loading dock shall be 
incorporated to support backing maneuvers.  Road signs, traffic 
control signs (including, as a minimum, stop signs, yield signs, 
one-way street signs, do not enter signs, merge signs, and speed 
limit signs), and functional lights shall be provided.  The city 
driving area, with the presence of surrounding traffic, provides the 
types of driver training opportunities listed in the following table. 
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TABLE 4.  CITY DRIVER TRAINING OPPORTUNITIES 

Maneuvering in tight city streets 
Maneuvering on multi-lane city boulevards 
Maintaining posted speeds 
Maintaining proper following distance 
Reacting to traffic signals, stop signs, and yield signs 
Passing and being passed 
Making lane changes 
Proper signaling        
Entry into moving traffic 
Reacting to obstacles in the road 
Making left and right turns 
Maneuvering on a traffic circle 
Reading and reacting to road directional signs 
Back-up control and speed  
Distance judgment while backing 
Backing correction/over-correction 
Blind and sighted side loading dock 
Angle dock back 
Proper positioning of vehicle at emergency scene 
Reacting to crossing pedestrians. 

 
3.2.6.2.3  Suburban Driving Area 
To facilitate additional high-speed driver training in traffic and in 
other adverse conditions, the driving area shall include suburban 
two-lane roads incorporating numerous hills and curves.  Limited 
visibility sections created by hidden curves and tree lines shall be 
included.  Road surfaces shall be predominantly concrete or 
asphalt.  Suburban intersections shall be controlled primarily by 
stop signs and occasionally by yield signs.  The suburban driving 
area, with the presence of surrounding traffic, shall provide the 
types of driver training opportunities listed in the following table. 
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TABLE 5.  SUBURBAN DRIVER TRAINING OPPORTUNITIES 

High speed maneuvering on curving roads of various surfaces 
High speed passing on curving roads and roads with limited sight lines 
Emergency braking and steering. 
Reacting to traffic signals, stop signs, yield signs, etc. 
Passing other vehicles and being passed 
Making left & right turns  
Observance and responding to road directional signs and cues 
Interaction with crossing pedestrians 
Observance and response to rail crossings and maintenance of proper speed 

 
3.2.6.2.4  Country Driving Area 
The database shall include country driving incorporating numerous 
hills and winding two-lane roads.  Limited visibility shall present 
sudden curves to enhance training in speed and vehicle control.  To 
reflect actual driving areas, straight sections with limited foliage as 
well as winding sections that result in blind curves shall be 
provided.  Some of the roadways shall be lined with cornfields 
presenting visibility problems.  Drivers must be able to react to 
animals such as deer running in front of their vehicle.   

Most road surfaces shall be uniform and smooth, but some shall be 
narrow—with little or no shoulder.  Some of the country roads 
shall be made up of either gravel or dirt surfaces with 
accompanying changes in traction.  Most intersections shall be 
controlled by stop signs and occasionally yield signs. 

The country driving area, when combined with the presence of 
surrounding traffic, shall provide the types of training 
opportunities listed in the following table. 
 

TABLE 6.  COUNTRY DRIVER TRAINING OPPORTUNITIES 

Maintaining posted speeds 
Maintaining proper following distances 
Maneuvering on curving roads 
Reacting to traffic signals, stop signs, and yield signs 
Passing and being passed 
Reacting to obstacles in the road 
Making left and right turns 
Medium and high speed emergency braking and steering 
Reading and reacting to road directional signs 
Reacting to crossing pedestrians and animals 
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3.2.6.3  Light Industrial Driving Area 
A light industrial driving area shall be included to represent geographic 
regions that are less urban in nature.  This area shall incorporate a small 
number of office and manufacturing buildings and concentrates on 
including elements commonly found in municipal regions: multiple speed 
limit zones including hospital and school zones, a police department, fire 
department, DMV, corporate buildings, manufacturing buildings, fast food 
stores, gas stations, etc.   

 
The Light Industrial Driving Area shall provide the training opportunities 
listed in the following table. 

 
TABLE 7.  LIGHT INDUSTRIAL WORLD DRIVER TRAINING OPPORTUNITIES 

Maneuvering in typical city streets 
Maneuvering on multi-lane suburban boulevards 
Maintaining posted speeds 
Maintaining proper following distance 
Reacting to traffic signals, stop signs, and yield signs 
Approach, entry, and exit of near- and far-side emergency stops 
Passing and being passed 
Making lane changes 
Proper signaling 
Entry into moving traffic 
Making left and right turns 
Reading and reacting to road directional signs 
Parking both at curbsides and in parking lots 
Responding to emergency vehicles (police & rescue) 
Back-up control and speed  
Distance judgment while backing 
Backing correction/over-correction 
Reacting to crossing pedestrians. 

 
3.3 Audio Scenario Instruction 
Scenarios shall include a pre-recorded or computer-generated audio instruction message 
that can be played prior to the start of each scenario for consistent training.  This feature 
shall be controlled at the IOS and may be turned on or off by the instructor at any time 
during a training session.     
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3.3.1  Sounds 
The 460Fire™ & 550LEplus™ System shall include an audio system for 
generation of sounds consistent with the visual scene and the driver's actions in 
the simulator. 

 
 

TABLE 8.  GENERATED SOUNDS 

Simulated Vehicle 
 Squeal of tires, with traction varying with terrain and load, etc.  
 Proper engine sounds based on engine speeds and throttle position 
 Road noise 
 Air brakes as appropriate 
            Siren/Yelp/Wail 
 Major/minor collision sounds as appropriate. 
Tire curb impact 
Collisions – Major and Minor 
Horn 
Abnormal sounds when a malfunction occurs 
Traffic/Pedestrians/ Environment 
Sirens 
Horns 
Wind/Rain/Thunder 
 
Radio 
Two-way radio communication from IOS and other simulators (when in linked 
scenarios 
 
 

 
3.3.2  Instructor Operator Station (IOS) 
The 460Fire™ & 550LEplus™ System shall incorporate an Instructor Operator 
Station (IOS) with PC, flat screen monitor, and mouse.  The instructor will use 
this station, for example, to start and stop the simulators, select the vehicle type 
for the trainee, set environmental conditions (fog, rain, etc.), monitor the student's 
actions and skill level, initiate "replay" and “restart” features for the student, 
perform record keeping and scenario development..  The IOS provides a full-color 
windows format display and mouse selectable (point-and-click) menu-driven 
functions for easy operation. Instructor personnel shall require only simple 
training in the functionality of the IOS.   

 
3.3.2.1  Control of the Simulator 
A principal purpose of the IOS shall be to enable the instructor operator to 
make key choices prior to and during each training session.  The choices 
available to the instructor are listed on the following table. 
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TABLE 9.  INSTRUCTOR CHOICES PRIOR AND DURING TRAINING SESSION 

a. Driving conditions 
Time of day (in ten minute increments or less)  * 
Driving surface friction (0% to 100%)  * 
Environmental conditions (dry, rain, snow/ice)  * 
Fog level, ranging from no fog to fog-reduced visibility (with visual 
grayness) of less than 100 feet   * 

b. Selection of training scenarios from library 
c. Selection of training lessons from lesson library 
 
 
d. Mechanical Failures (instructor initiated in real-time) 

Air brake failure  * 
Tire blowout  * 
Engine overheat/Engine Stall/Loss of Power  * 
Low Fuel  * 

f.     Simulator vehicle selection – from menu 
 
 
g.    Simulator vehicle repair  * 
h.    Replay / Restart  * 

 
Items above marked with an asterisk symbol (*) shall be adjusted or 
modified by the instructor at any time during execution of a training 
scenario. 

 
3.3.2.2  Replay and Restart 
Scenario replay and restart capabilities shall be provided to enable 
subjective, timely instructor feedback to the trainee and immediate 
correction of problem areas.  Instructors shall be able to select replay and 
restart at any time during or at the end of any scenario.  Replay shall 
display the exact conditions of the simulation and the responses of the 
trainee as they occurred. Recording or replaying of “radio transmissions” 
is not required. The replay function shall allow instructors to skip forward 
and back to critical training points.  Retry shall allow the trainee to drive 
the situation anew.  

 
3.3.2.3  Replay Marks 
The instructor shall have the capability to establish specific 
locations/circumstances at any point in any training scenario and return to 
that exact situation at any time during the replay session.  During replay, 
the instructor shall be able to skip forward and back from one replay mark 
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to another to review the specific training objective.  With consistent, 
repeatable training in mind, the replay marks shall be at the same point in 
each scenario for every trainee.  Instructors may edit the replay marks and 
add additional ones if desired. 

 

3.3.2.4  Record Keeping 
 

3.3.2.4.1  Student Evaluation 
Data records shall be stored in a database that will remain 
accessible from the Instructor Operator Station.  Data can be sorted 
by categories such as date, student name, job class, instructor 
name, class type, or other criteria.  Selected data shall be displayed 
at the Instructor Operator Station for review. 

 
3.3.2.4.2  Saving to Disk 
The system shall be capable of saving the student’s performance 
for future review.  
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4 HARDWARE SPECIFICATIONS 

 
4.1    General 

4.1.1  Facility Size Limitation 
The complete 460Fire™ & 550LEplus™ System shall fit in the designated 
simulator system room or trailer.  Bidders shall provide a detailed drawing showing 
the installation of the system it offers in this room.  The system must be arranged in 
a way that is functional for instruction.   
 
The entire training system, when disassembled into components, shall pass through 
a 36-inch wide by 80-inch high access opening. 

 
4.1.2 Environmental Conditions 

4.1.2.1  Operating Temperature 
 

The operating temperature shall be 60° F to 80° F with preferred operating 
range less than 70°.   

 
4.1.3 Electrical Specifications 

4.1.3.1  Power 
The system shall operate on 120 VAC +/-10%, 60 Hz, single phase 
electrical service and shall draw no more than 20 amps per each dedicated 
circuit.   

 
4.1.3.2  Fusing 
Each power and control circuit shall be fused at an applicable rating.  
 
4.1.3.3  Power Indicator 
A “power on” indicator light is visible on the TRAINER.  

 
4.1.3.4  Line Protection 
Cables, wires, and wire bundles shall be installed in a manner to prevent 
abrasion, rubbing, strain, tension, and malfunction due to induction between 
wires and cables and shall meet best commercial practices.  Inter-
connecting electrical lines of the system shall be routed through protective 
hardware.  Any mounting hardware required shall be provided by 
VENDOR. 
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4.1.3.5  Underwriters Laboratory 
Primary power components, shall be Listed, Classified, or Recognized, and 
shall be labeled as such, by Underwriters Laboratory (UL) for their intended 
application. 

 
4.2     Hardware Component Description 

The 460Fire™ & 550LEplus™ System shall be composed of one (1) 460Fire™ 
Driving Station, one (1) 550LEplus™ Driving Station and an Instructor Operator 
System.  The driving stations include a Visual System, Sound System, and 
Computer System.  The combined interaction of these subsystems provides an 
interactive, continuous, driving environment using computer generated imagery 
(CGI). 
 
4.2.1  Fire Truck Driving Station 
The trainee or “student driver” shall interact with the simulation through a vehicle 
driving position containing a driver’s seat, dashboard instrumentation, and vehicle 
operating controls. The driving station shall be fabricated to include controls in the 
proper spatial orientation similar to that of the vehicle being simulated.   
 
The 460Fire™ driving station shall include the simulated fire truck compartment 
(full-size cabin enclosure).  The cabin enclosure includes cutouts for the left 
window, right window and the forward windshield.  The visual system, including 
four or more displays, is located outside of the cabin enclosure.  The operator’s 
seat, officer’s seat, dashboard instruments, and driving controls are located within 
the simulated fire truck cabin enclosure and are positioned similarly to an actual 
vehicle.  A functional light bar shall be installed on the roof of the cab enclosure.  
The light bar shall be controlled by a typical control panel located in the cabin 
enclosure. 

 
4.2.1.1  Driving Position 
The driving position shall include actual or replicated components present 
in actual fire vehicles.  The driving position is mounted on casters to 
facilitate quick changes with other modular driving positions.  A durable, 
industry-standard floor covering with a non-skid surface shall be installed 
to provide a long life for the simulator and aesthetic appeal. 

 
All driving positions (which include the driver’s seat, dash assembly, 
steering and pedals) shall be modular.  Any modular driving position from 
any vehicle simulator (of the same manufacturer) shall be interchangeable 
from one simulator to another. 

 
4.2.1.1.1  Real/simulated Mirrors 
Simulated rear view mirrors (both flat and convex) shall be 
furnished and functional. Mirrors are included in the visual 
displays and are used to convey information regarding conditions 
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as they exist behind and around the trainee’s vehicle.  Drivers shall 
be able to adjust mirrors in real time by using remote controls 
located inside the cab enclosure.  Both the flat and convex mirrors 
shall adjust in real time.   

When a different vehicle is selected by the instructor from the IOS, 
the mirror size and position shall change automatically to correctly 
represent the vehicle being simulated.   

 

4.2.1.1.2  Steering 
The simulator shall include a force feedback steering system.  
Drivers shall “feel” road vibrations, changes in road surface and 
collisions through the steering wheel.   

 
4.2.1.1.3  Driver Controls 
All driving controls (steering wheel, accelerator, brake) are active 
and have a realistic feel.  Steering shall be adjustable to “soft, 
medium or hard”.  Other controls including turn signal controls, 
headlight dimmer switch, park brake, and microphone switch shall 
be active and function as in a typical emergency vehicle.   

 
 
 

 4.2.1.2 Driver Seat  
 

4.2.1.2.1  Adjustable Seat 
The driver’s seat is an actual seat and is adjustable.  

 
4.2.1.2.2  Seat Belt 
The driver’s seat is equipped with a seat belt that has a retractor 
mechanism to take up slack in the belt. 

 
4.2.1.2.3  Seat Belt Sensor 
The seat belt shall be installed with a sensor mechanism that alerts 
the instructor and trainee, after the ignition switch is turned on, that 
the seat belt has not been extended and fastened.   

 
4.2.1.2.4  Seat Vibration 
The driver’s seat shall be equipped with a vibration device to 
simulate representative vehicle vibrations including driving surface 
responses.   
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4.2.1.3  Dashboard Instruments 
Dashboard instruments shall be the actual or replicated instruments used in 
a typical emergency vehicle and shall be laid out in a similar manner as in 
an actual fleet vehicle.  Computer generated gauges, switches and controls 
displayed on a computer screen for the dash is unrealistic and therefore not 
acceptable.  

 
4.2.1.3.1 Ignition Switch(es) 
The 460Fire™ simulator shall include a battery switch, ignition 
switch, and push button start switch all located on a vertical panel 
below the dash. 
  
4.2.1.3.2  Speedometer 
The speedometer shall be an analog meter that replicates an actual 
vehicle speedometer. The operation of the speedometer shall be 
computer controlled to provide an accurate indication of the 
trainee’s vehicle speed during driving simulation.  The 
speedometer shall be included in the front dash layout.  The speed 
shall also be displayed on the forward visual screen. 

 
4.2.1.3.3  External Light Switch(es) 
Light switch(es) shall be provided on the dashboard.  Activation of 
the high beam switch shall turn on a light on the dashboard to 
indicate the current headlight condition (on/off).  Placing the 
switch in the “on” position shall have the visual effect of turning 
on the headlights and illuminating the out-the-window scene ahead 
of the vehicle at night.  Other external lights shall be visible in the 
visual scene but are not be required to illuminate the scene. 

 
4.2.1.3.4  Air Pressure Gauge 
The operation of the air pressure gauge shall be computer 
controlled to provide an accurate indication of the air pressure in 
the braking system.  Electronic gauges shall be used to provide an 
accurate model of air pressure conditions.  Low air conditions shall 
be indicated by readouts from the gauges⎯accompanied with an 
indicator light in the front dashboard.  Initial air pressure shall 
build to an appropriate level during startup of the simulated 
vehicle.  An appropriate loss of air pressure shall be indicated with 
each brake application.  Excessive use of the foot brake can result 
in a low air condition that must be communicated to the operator 
and present an appropriate response in vehicle performance.  The 
system must also be capable of providing a “low air” malfunction 
by the instructor at the IOS. 
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4.2.1.3.5  Warning Lights, Indicators, and Switches 
Warning lights, indicators, and switches required to support 
emergency driving shall be active.  Other lights/indicators/switches 
(such as climate control) shall be present but are not required to be 
active. 

 
Temperature and oil pressure gauges shall be included and must be 
active.  An operational parking brake shall be installed in an 
appropriate location on the dash. 

 
4.2.1.3.6  Compass 
A compass must be provided and shall be a software display 
(presented on the graphics monitor in the emergency cab unit), 
which provides directional data similar to that of an actual vehicle 
compass.  The operation of the compass shall be computer 
controlled to provide an accurate indication of the trainee’s vehicle 
heading.   

 
 4.2.1.4 Driving Controls 

The driving controls consist of the following: 
 

4.2.1.4.1  Accelerator and Brake Pedals 
The accelerator and brake pedal assemblies shall be similar to 
actual vehicle components in size, shape, and material 
construction.  The position of the accelerator and brake pedals 
during student driving shall be sensed by the computer (using long-
life potentiometers) and provide interaction with the simulation so 
that any changes in the visual scenes correspond to the dynamics 
of the trainee's vehicle—based on the position of the accelerator 
and brake pedals.  Pedals shall be offset in the appropriate 
orientation as they are positioned in an actual emergency vehicle. 

 
4.2.1.4.2  Steering Controls 
The steering wheel shall be an actual vehicle component and 
provides realistic friction and restoring torque to simulate the 
resistance feel of an actual vehicle’s steering system.  The steering 
system shall be computer controlled to provide feedback to the 
trainee about the forces being generated at the driving wheel.  This 
system also must provide feedback when the front wheels of the 
trainee’s vehicle strike an object.  The movement of the steering 
wheel shall be sensed by the computer and provide interaction with 
the simulation so that the simulation of the visual scenes 
corresponds to the dynamics of the vehicle performance based on 
the position of the steering controls. 
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4.2.1.4.3  Transmission Controls 
The simulator shall utilize an automatic transmission selector 
controls similar to those in actual emergency vehicles.  Selection 
of each gear shall result in vehicle dynamic performance 
comparable to the actual vehicle.  

 
4.2.1.4.  Radios 
The simulator shall include a radio communication unit.  The Instructor 
Operator Station shall also be equipped with a radio for interactive 
communication with the trainees. 

 
 4.2.2 550LEplus™ Driving Station 
The trainee or “student driver” shall interact with the simulation through a vehicle 
driving position containing a driver’s seat, dashboard instrumentation, and vehicle 
operating controls. The driving station shall be fabricated to include controls in the 
proper spatial orientation similar to that of the vehicle being simulated.   
 
Each simulator cab shall contain all of the basic controls, features and gauges found 
in a late model chief’s car and each simulator cab shall not duplicate a specific 
make, model or year vehicle to avoid obsolescence.   

 
4.2.2.1  Driving Position 
The driving position shall include actual or replicated components present 
in actual chief’s car vehicles.  The driving position shall be mounted on 
casters to facilitate quick changes with other modular driving positions.  A 
durable, industry-standard floor covering with a non-skid surface shall be 
installed to provide a long life for the simulator and aesthetic appeal. 

 
All driving positions (which include the driver’s seat, dash assembly, 
steering and pedals) shall be modular.  Any modular driving position from 
any of bidder’s vehicle simulator shall be interchangeable from one 
simulator to another. 

 
4.2.2.1.1  Real/simulated Mirrors 
Simulated rear view mirrors shall be provided and functional. 
Mirrors shall be included in the visual displays and shall be used to 
convey information regarding conditions as they exist behind and 
around the trainee’s vehicle.  Drivers shall be able to adjust mirrors 
in real time by using remote controls located inside the cab 
enclosure.  Both the flat and convex mirrors (when applicable) 
shall adjust in real time.   
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When a different vehicle is selected by the instructor from the 
IWS, the mirror size and position shall change automatically to 
correctly represent the vehicle being simulated.   

 

4.2.2.1.2  Steering 
The simulator shall include a force feedback steering system.  
Drivers shall “feel” road vibrations, changes in road surface and 
collisions through the steering wheel.   

 
4.2.2.1.3  Driver Controls 
All driving controls (steering wheel, accelerator, brake) shall be 
active and have a realistic feel.  Steering shall be adjustable to 
“soft, medium or hard”.  Other controls including turn signal 
controls, headlight dimmer switch, park brake, and microphone 
switch shall be active and function as in a typical chief’s car 
vehicle.   

 
 4.2.2.2 Driver Seat  

 
4.2.2.2.1  Adjustable Seat 
The driver’s seat shall be an actual vehicle seat and shall be 

 adjustable.  
 

4.2.2.2.2  Seat Belt 
The driver’s seat shall be equipped with a seat belt that has a 
retractor mechanism to take up slack in the belt. 

 
4.2.2.2.3  Seat Belt Sensor 
The seat belt shall be installed with a sensor mechanism that alerts 
the instructor and trainee, after the ignition switch is turned on, that 
the seat belt has not been fastened.   

 
4.2.2.2.4  Seat Vibration 
The driver’s seat shall be equipped with a vibration device to 
simulate representative vehicle vibrations including driving surface 
responses.   

 
4.2.2.3  Dashboard Instruments 
Dashboard instruments shall be the actual or replicated instruments used in 
a typical chief’s vehicle and shall be laid out in a similar manner as in an 
actual fleet vehicle.  Use of computer generated instruments and switches 
is not acceptable due to the lack of realism.  
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4.2.2.3.2  Ignition Switch 
The Chief’s car simulator shall include an ignition switch located 
on the steering column to start the vehicle. 
  
4.2.2.3.2  Speedometer 
The speedometer shall be an analog meter that replicates an actual 
vehicle speedometer. The operation of the speedometer shall be 
computer controlled to provide an accurate indication of the 
trainee’s vehicle speed during driving simulation.  The 
speedometer shall be included in the front dash layout.  The speed 
shall also be displayed on the forward visual screen. 
 
4.2.2.3.3  Tachometer 
The tachometer shall be an analog meter that replicates an actual 
vehicle tachometer.  The operation of the tachometer shall be 
computer controlled to provide an accurate indication of the 
simulated engine rpm’s during the driving simulation.  The 
tachometer shall be included in the front dash layout.   

 
4.2.2.3.4  External Light Switch 
A headlight switch shall be provided on the simulator.  Activation 
of the high beam switch shall turn on a light on the dashboard to 
indicate the current headlight condition (on/off).  Placing the 
switch in the “on” position shall have the visual effect of turning 
on the headlights and illuminating the out-the-window scene ahead 
of the vehicle at night.  Other external lights shall be visible in the 
visual scene but are not be required to illuminate the scene. 

 
4.2.2.3.5  Warning Lights, Indicators, and Switches 
Warning lights, indicators, and switches required to support 
emergency driving shall be active.  Other lights/indicators/switches 
(such as climate control) shall be present but are not active. 

 
Temperature, fuel and oil pressure gauges shall be included and 
shall be active.  An operational parking brake shall be installed and 
shall be operational. 

 
4.2.2.3.6  Compass 
A compass shall be provided and clearly displayed in the forward 
view graphics monitor. The compass shall provide directional data 
similar to that of an actual vehicle compass.  The operation of the 
compass shall be computer controlled to provide an accurate 
indication of the trainee’s vehicle heading.   
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 4.2.2.4 Driving Controls 
The driving controls shall consist of the following: 

 
4.2.2.4.1  Accelerator and Brake Pedals 
The accelerator and brake pedal assemblies shall be similar to 
actual vehicle components in size, shape, and material 
construction.  The position of the accelerator and brake pedals 
during student driving shall be sensed by the computer (using long-
life potentiometers) and shall provide interaction with the 
simulation so that any changes in the visual scenes shall 
correspond to the dynamics of the trainee's vehicle—based on the 
position of the accelerator and brake pedals.  Pedals shall be 
provided in the appropriate orientation as they are positioned in an 
actual emergency vehicle. 

 
4.2.2.4.2  Steering Controls 
The steering wheel shall be an actual vehicle component and 
provide realistic friction and restoring torque to simulate the 
resistance feel of an actual vehicle’s steering system.  The steering 
system shall be computer controlled to provide feedback to the 
trainee about the forces being generated at the driving wheel.  This 
system shall also provide feedback when the front wheels of the 
trainee’s vehicle strike an object.  The movement of the steering 
wheel shall be sensed by the computer and provide interaction with 
the simulation so that the simulation of the visual scenes 
corresponds to the dynamics of the vehicle performance based on 
the position of the steering controls. 

 
4.2.2.4.3  Transmission Controls 
The simulator shall utilize automatic transmission selector controls 
similar to those in actual chief’s vehicles.  Selection of each gear 
shall result in vehicle dynamic performance comparable to the 
actual vehicle.  

 
4.2.2.4.  Radios 
The simulator shall include a radio communication unit.  The Instructor 
Work Station shall also be equipped with a radio for interactive 
communication with the trainees. 

 
 

4.2.3  Instructor Operator Station 
The Instructor Operator Station (IOS) shall consist of the following elements: 
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4.2.3.1  Instructor Console 
The IOS console shall be a desk or upright console manufactured of 
durable materials suitable for the training environment.  The IOS shall be 
equipped with a PC-based computer, a monitor, keyboard, and optical-
mechanical mouse.  The monitor shall be an LCD flat panel display and 
shall measure at least 19 inches diagonally and shall be capable of 
displaying at least 1024 x 768 resolution with 32 bit color.  The computer 
system shall be professionally installed and all wires shall be concealed 
from view. 

 
The IOS shall communicate with the self-contained computer network of 
the system.  This terminal shall be the communication input location for 
starting the simulator from a powered down condition, initiating system 
software loading of operational programs, performing system 
maintenance, conducting diagnostics and trouble-shooting, changing 
system level parameters, setting up the driving simulations, monitoring 
student driver actions and reactions to driving situations, recording student 
performance data, and initiating system shutdown. 

 
4.2.4   Visual System Specifications 

4.2.4.1  Computer Generated Imagery 
The visual system shall consist of high quality Computer Generated 
Imagery (CGI) subsystems that create a two-dimensional presentation of a 
three-dimensional geometric database.  The 460Fire™ simulator shall 
include a minimum of four (4) screens consisting of a forward view, left 
side window view, right side window view and mirror images (both flat 
and convex for vehicles that utilize both).  The 550LEplus™ driving 
simulator shall include a minimum of three (3) screens consisting of the 
forward, left and right views and mirror images (both flat and convex for 
vehicles that utilize both).  All mirror images shall be adjustable in real 
time using a remote control in the driving stations. The views presented by 
the simulators shall be representative of those in the actual vehicles.  The 
images in all views shall be presented in real time and shall be 
synchronous.     

 
The comprehensive database shall present buildings, obstacles, trees, hill, 
etc., with sufficient detail to determine one’s relative position.  The visual 
presentation shall appear natural and represent typical U.S. roadways and 
communities. 

 
 The visual system shall provide the capabilities listed in the following 

table. 
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TABLE 10.  VISUAL SYSTEM CAPABILITIES 

Presentation of various weather conditions including variable fog, rain and 
snow/ice,  
Presentation of various levels of sunlight intensity to simulate various periods 
of day/night time (including sun glare) adjustable in increments of 10 minutes 
or less 
Presentation of a large quantity of active and passive traffic elements 
Presentation of continuous motion 
Arbitrary uninterrupted driving within the driving course (both on-highway 
and off-highway) at any time 
Sufficient resolution for discovering, recognizing and identifying objects 
Collision detection of vehicles, pedestrians, buildings and traffic signs. 

 
The graphics computer or image generator shall be an open architecture 
design running a MS Windows operating system.  The image generator 
shall be based on commercially-available “off the shelf” computers 
(COTS).   

 
Photo texturing of polygons shall be used to maximize scene realism and 
to provide enhanced motion cues.  Identically configured high-resolution 
(1024x768) image generators shall be used for the graphical presentation.  

 
4.2.4.2  Object Resolution 
The object resolution shall allow a student to detect a moving vehicle 
measuring approximately 8 foot by 8 foot about one half mile away.   

 
4.2.4.3  Visual System Display Units 
The 460Fire™ simulator shall include at least four (4) visual displays with 
XGA resolution of 1024 x 768.  The 550LEplus™ simulator shall include 
at least three (3) visual displays with XGA resolution of 1024 X 768. 

 
4.2.4.4  Adjacent Channel Matching 
Variation in color, brightness, contrast, resolution, and collimation 
between adjacent channel displays shall not be immediately noticeable for 
the full range of simulated conditions.  Special emphasis shall be given to 
matching brightness and contrast in barely visible portions of the 
dawn/dusk and night scenes.   

 
4.2.4.5  Video Rates and Scene Quality 
Moving models shall updated and a complete scene shall be computed at a 
rate of not less than 60 Hz. The simulation update rate shall be 60 Hz or 
better.  The scene shall be “textured” to maximize scene realism and to 
provide improved motion cues.  Critical objects shall utilize “photo 
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texturing” which provides for the display of digitized photographs of 
buildings, signs, and other objects—adding realism to any scene. 

 
4.2.4.6  Field of View 
The 460Fire™ simulator shall include at least four (4) visual displays 
providing a horizontal field-of-view of at least 240 degrees. 
 
The 550LEplus™ simulator shall include at least three (3) visual displays 
providing a horizontal field-of-view of at least 225 degrees.   

 
The simulators shall provide a vertical field-of-view of at least 32 degrees.  
Slewing of visuals shall not be acceptable in any simulator. 

 
4.2.4.7  Rearview Mirrors 
The simulators shall include simulated flat and convex mirror images.  
These images shall be representative in size, shape, location and field-of-
view of the mirrors in the actual vehicles. All mirror images (flat and 
convex) for all vehicles shall be adjustable by the driver via remote 
controls located in the simulator driving position.   

 
All mirror images shall be representative of the vehicle being simulated.  
When the instructor selects a different vehicle from the IOS, the simulated 
mirrors shall automatically change to correctly represent the new vehicle.   

 
4.2.5  Sound System 
The sound system shall incorporate a high-quality audio reproduction of 
continuous and asynchronous vehicle sounds.  The sounds shall be correlated to 
driver actions and environmental conditions as well as the visual scene.   
 

4.2.5.1  Vehicle Sounds 

  4.2.5.1.1  Realistic Sounds 
The sound system for the TRAINER shall present realistic, real-
time digital audio reproduction of sounds including: 

 
• engine starting 
• engine running – normal and continuous based on 

throttle position and speed 
• normal traction 
• reduced traction 
• sound of tires on pavement 
• sound of tires “off-road” 
• tire skidding 
• tire curb impact 
• vehicle cornering 
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• tire blowout 
• abnormal sounds based on malfunctions 
• wind 
• rain 
• thunder 
• various sirens, yelp and wail 
• horn 
• two-way radio communication 
• collision – major and minor 

 
4.2.5.1.2  Audio Scenario Instruction 
Each scenario shall include a pre-recorded or computer-generated 
audio instruction message that can be played prior to the start of 
each scenario for consistent training.  This feature shall be 
controlled at the IOS and may be turned on or off by the instructor 
at any time during a training session.   

 
4.2.5.1.3  Simultaneous Sounds 
The sound system shall be capable of reproducing multiple, digital 
audio channels of sound (simultaneously). It shall contain 
provisions to mix the digital audio channels to provide a variety of 
audio cueing presentations.   

 
4.2.5.1.4  Speakers 
Vehicle sounds shall be computer-generated and rendered by audio 
speakers included with the system.  Volume is adjustable. 

 

4.2.5.1.5  Coordinated Sounds 
Vehicular audio sounds shall properly result from student actuation 
of controls, computer evaluation of control positions (accelerator, 
brake, etc.), and computer evaluation of engine speed and load, 
vehicle speed, and interaction with road or surface conditions. 

 
4.2.5.2  Radio Communications 
A simulated radio communications system shall be included with the 
460Fire™ & 550LEplus™ System.  The intent is to provide a 
communication system that will link the instructor/role player to the driver 
trainee.   

 

29 
 



4.2.6  Modularity 

4.2.6.1  Computer hardware 
The computer system for the system shall be modular and should allow for 
future expandability.  Components shall be PC-based and consist solely of 
third party commercial off the shelf (COTS) products. 

 
4.2.6.2  Modular Driving positions 
The driving positions shall be of modular design.  This feature shall allow 
for the addition of new simulators without the necessity of purchasing an 
entirely new system.  The existing IOS, visual and computer systems shall 
accept new driving positions from the same manufacturer. 
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5 SOFTWARE SPECIFICATIONS 

 
5.1      Visual System 

The visual system and the associated visual database shall be designed so that 
logical trade-offs between available image generation computer resources (i.e., 
number of polygons, texture memory, etc.) and scene content/detail are made.   
 
5.1.1  Simulated Terrain 
The system shall include a generic terrain database with urban and suburban 
areas, two lane expressways, industrial area, rural area and CDL testing area.  All 
driving areas shall be integrated into one continuous database to allow drivers to 
drive from one area to another just as in the real world.  Separate databases are 
not acceptable. 
 
While normal driving is expected to occur (drivers will remain on roadways), the 
Computer-Generated Imagery database shall permit and support driving off-road 
at any time and anywhere in the virtual environment.   
 
5.1.2  Weather Effects 
 

5.1.2.1  Weather Conditions 
 

Various weather conditions shall be provided, to include fog, rain, 
snow/ice, sunlight, darkness, and dawn/dusk lighting conditions.  Presence 
and variation of these shall remain selectable from the IOS during 
simulator operation. 

 
5.1.3   Time-of-Day Effects 
 

5.1.3.1  Time-of-Day Visual Effects 
 

Simulated visual effects for time-of-day shall be provided.  The instructor 
may select the time-of-day (within increments of ten (10) minutes or less) 
at the start of a training session and the system can remain capable of 
modifying time of day at any time during any individual training session.  
Sun glare shall be provided when the simulated vehicle is heading to the 
East in the early morning and to the West late in the day.  
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5.1.4  Visual Representation 
 
5.1.4.1  Two-Dimensional 

 
A two-dimensional representation of three-dimensional objects shall be 
provided, including signs, ramp markings, buildings, other vehicles, with 
textured surfaces being similar to the real world in appearance and 
location. 

 
5.1.4.2  Perspective 

 
Visual scenes shall have correct perspective and scale for all visual objects 
dependent upon position and view.   

 
5.1.4.3  Concealment 

 
The CGI system shall render the visual scenes with correct adjacent 
concealment of three-dimensional objects. 

 
5.1.4.4  Degree of Realism 

 
Environmental models shall consist of the visual cues required to provide 
maximum realism within the limitations of the model.  Modeling shall be 
optimized to provide useful scene content rather than highly realistic 
images. 

 
5.1.4.5  Update Rate 

 
The image generation system shall render the entire visual scene as a 
presentation of continuous motion.  Smooth motion of the trainee's vehicle 
over the driving surfaces with realistic interaction of the vehicle, 
environment, and terrain types shall be provided.   

 
5.2 Sound System Software 

5.2.1  Vehicle Sounds 
Sound system commands shall be generated by the computer application as a 
result of sensing the actuation of controls such as the accelerator and/or the brake 
pedal.  Sound cues shall be derived computations made by the host computer.  
The engine sound shall faithfully replicate from idle speed to highway speeds.  As 
a minimum, the following sounds shall be simulated and produced during driver 
training sessions based on the parametric evaluation of system conditions. 
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TABLE 11.  GENERATED ENGINE SOUNDS 

Student Vehicle 
 Engine Starting 
 Engine cranking/starting -- continuous while condition persists 
 
 Kill engine – cue 
 Engine Running 
 Normal -- continuous while condition persists with volume and 
 frequency a function of engine speed and throttle position 
 Faulty -- continuous while conditions persist with volume and frequency 
 a function of engine speed and throttle position 
 Vehicle Speed 
 Normal traction -- continuous while vehicle moving 
 Reduced traction -- continuous while vehicle moving 
 Variation with road surfaces -- continuous while vehicle moving 
 Tire Skidding -- continuous while condition persists 
 Tire Curb Impact – cue 
 Air Brake Engagement and Disengagement -- cue 
 Tire Blowout – cue 
 Major and Minor Collisions -- separate cues 
 
 Reverse/Backing Warning 
 Horn 

 
5.3 Instructor Operator Station (IOS) 

5.3.1  General Considerations 
The IOS software shall generate window menu displays with mouse selectable 
buttons or icons that support a user-friendly hierarchy of TRAINER control 
menus.  The IOS shall use the familiar Windows operating system for ease of 
operation.   

5.3.1.1  Simulator Setup and Initialization 

Users shall be able to initiate a system startup/shutdown, perform 
diagnostics, and access CD-Writers, and other long-term storage devices.     

5.3.2  Control 
During the driver training session, the instructor shall be able to control the 
scenarios and the progress of the student's training by using the Graphical User 
Interface GUI at the IOS.  All of the following are controlled by a mouse click.  
The instructor shall be able to: 

 
SCENARIO SELECT  This function  allows the instructor to select any 

scenario from the menu. 
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LESSON Instructors may select a lesson (a group of 
scenarios) to be loaded for training. 

 
VEHICLE SELECT This allows instructors to choose any vehicle from 

the menu to drive for the current scenario 
 

REPAIR This allows the instructor to repair any student 
vehicle that has been in a collision. 

 
TIME-OF-DAY This allows the instructor to change the lighting 

conditions to reflect any time of day or night within 
10 minute intervals or less. 

 
WEATHER Environmental conditions may be selected 

including clear, rain, snow and fog.  Fog density 
may be adjusted. 

 
ROAD FRICTION  Instructors may alter the road surface friction. 

 
START Instructors shall be able to remotely start trainee 

vehicles from the IOS. 
 

REPLAY   Instructors may replay any scenario. 
 
SKIP This may be used to skip forward or back between 

replay points to expedite training. 
 

RESTART   This function shall restart the active scenario. 
 

 

5.3.3  Overhead View 
To assist the instructor and review training objectives with the trainee, there shall 
be an OVERHEAD VIEW, which may be activated by a mouse click from the 
IOS during replay.  Toggling this function shall change the view back and forth 
between a straight ahead (normal) out-the-window view and an overhead or bird's 
eye view. 
 

            5.3.4   SkillTrak™ (Reaction Testing) or equivalent 
The system shall have the capability to test driver’s reactions in a standardized 
way for screening and periodic review.  Instructors shall be able to compare 
results of the reaction testing with national averages (norms).   
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5.3.4.1  Printing 
The instructor shall have the ability to print hard copy of the student's 
reaction testing scores and/or saving to the hard drive or a removable 
storage device.  

 
 
5.4 Networked Simulators 

The ability to network multiple simulators to operate within the same virtual 
training environment shall be a base feature of the application software.  
Networking allows agencies to conduct training maneuvers that involve multiple 
participants to “see” and interact with other trainees within the same training 
exercise.  Instructors shall be able to facilitate and administer training for the 
networked configuration via a single, common Instructor Operator Station.  Each 
simulator installation shall be configured as a network to support the introduction 
of additional simulator devices that can be used to support future growth or 
expansion into other driver training disciplines.  Up to four (4) simulators shall be 
configured to operate in the same network using a single IOS.   

 

5.5 First Year Warranty and Maintenance Service 
A full one-year warranty shall be provided after delivery and installation of the 
system.  The first year warranty must include all parts and labor, including all 
necessary on-site labor and all travel expenses for technicians.  Routine 
preventive maintenance visits shall be provided. 

 
5.5.1  Delivery, Installation, and Training 
Each system shall include installation, testing, and all training modules required 
for the user’s instructional staff to become proficient with the operation and 
maintenance of the installed system. 
 
A full three (3) days of on-site training will be provided and shall include: 

 
1) routine system maintenance; 2) daily setup, operation and control of the 
delivered system; and 3) training on the use and application of the Scenario 
scripting software if this option is purchased.  Instructor training shall be 
completed by an individual with several years experience providing driving 
simulator training to emergency responders.  A resume of the instructor trainer 
shall be included. 
 

5.6 Scenario Developer™ Software (Scenario Scripting Tool) 
 The 460Fire™ & 550LEplus™ System provides a user-friendly method to 
 facilitate the creation of scripted traffic scenarios that will satisfy specific training 
 objectives in support of new hire training, remedial training or to recreate 
 collision conditions.  The Scenario Developer™ provides a user interface that 
 incorporates a windows-based operation.  The windows-based interface allows the 
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 instructor to quickly and easily create new scenarios.  It shall be possible to create 
 new scenarios with dozens of moving vehicles in minutes.  It is imperative that 
 the movements of vehicles and pedestrians appear natural and smooth when new 
 scenarios are played.   
 
 Scenarios shall be repeatable and selectable at the Instructor Operator Station.  
 The software shall allow additional scenarios to be edited by modifying existing 
 scenarios and saving them to a new file name.  Newly developed scenarios shall 
 be maintained in the existing library so they can be easily managed by training 
 instructors and shared with other agencies. 
 
5.7 Tiller Software 
 The system has software which will allow for tiller training in the 460Fire™ & 
 550LEplus™ System.  The software will utilize the 460Fire™ simulator as the 
 main cab of the fire truck while the 550LEplus™ simulator shall be the tiller 
 driving position.  The two simulators shall operate together just as in a real tiller 
 fire vehicle.  A Desk top type simulator is NOT acceptable to simulate the tiller or 
 cab position. 
 
 The system will also include software that will replicate driving a Platform 
 Ladder Truck, with the platform hanging over the front of the cab style truck.   
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6 OPTIONS 
 
This section describes enhancements, additions, and modifications that can be added to 
the standard system described above.   
 
6.1 Additional Years of On-site Maintenance Service Support 
Vendors shall offer on-site maintenance service support that can be provided after the 
first year warranty and maintenance service is complete.  The follow-on annual 
maintenance programs shall cover the costs for all parts and labor, including all necessary 
on-site labor to maintain the system.   There shall be no additional costs or charges for 
parts, technician’s travel or labor.   
 
6.2 Modular Driving Positions 
Additional modular driving positions shall be offered to represent any alternative vehicle 
type.  These driving positions shall include only the seat, steering assembly and dash 
assembly with functional gauges and controls.  The additional modular driving positions 
may be interchanged with the fire truck and ambulance driving positions specified above.  
The optional modular driving positions share the visual system and IOS delivered with 
the original fire truck or ambulance simulators.   
 
Representation shall include active displays and gauges, all active controls in a physically 
correct position and orientation, with a realistic feel to the controls and displays.  
Additional driving positions shall interface in a similar manner as the fire truck and 
ambulance.  All driving stations shall be caster mounted to allow simple roll-out/roll-in 
changing (swap outs) in minutes.  The system design supports interchangeable driving 
stations and alternative-training applications that shall be selectable at the Instructor 
Operator Station. 
 
6.3 Situation Display 
The situation display shall allow instructors to replay any scenario on a large screen.  
This can be reviewed with the entire class for discussion.  The viewing perspective 
during replay is a view directly above the vehicle. 
 
6.4 Instructor Driven Vehicle       
This feature shall allow the instructor to control a scenario vehicle from the IOS in real 
time.  The instructor driven vehicle shall include a set of controls including a steering 
wheel, accelerator, brake, start button, gear selector and display screen.  Altitude, decent 
and pitch controls shall be included for the helicopter mode. 
 
The instructor shall be able to select from a variety of vehicle types including cars, 
trucks, buses, fire trucks and ambulances.  He/she may also choose a pedestrian, animal 
or helicopter.   
 

 



 

The instructor driven vehicle may be selected prior to the beginning of a scenario.  Once 
in the scenario, the instructor driven vehicle may interact with the trainee’s vehicle in the 
scenario.  The trainee must respond to the instructor driven vehicle just as any other 
scenario vehicle.   
 
The instructor may use this feature in the observation (helicopter) mode.  In this mode, 
the instructor can “fly” through the virtual world to observe the scenario.  The instructor 
shall be able to change the elevation and view point of the helicopter in real time.   
 
6.5  Scoring Software 
 
The scoring software allows the instructor to setup pre-defined evaluation points within 
the virtual world and evaluate the students exercise against these points. This 
standardized evaluation tool provides fair and repeatable driving experiences and 
evaluations. 
 

6.5.1  Evaluation Criteria 
The performance evaluation software compares a students actions and reactions at 
individual points throughout a given scenario to expected actions. Each point is 
recorded and include the following criteria. 

 
 Minimum and Maximum Speed 
 Minimum and Maximum RPM 
 Minimum and Maximum Wheel Position 
 Minimum and Maximum Trip Odometer 
 Brakes 
 Headlights 
 Parking Lights 
 Horn 
 Gear  
 Engine  
 Hazards 
 Turn Signals 
 Microphone Use 
 Siren Mode 
 Siren Code 
 Siren Auto/Manual 

 
 
The performance evaluation software also records collisions and curb hits that occur 
during the drive.  It is shown in a separate section on the report. 
 
 

6.5.2  Saving the Evaluation 
The output file can be saved on the IWS in at least two formats: XML and 
HTML.  

 



 

 
6.5.3 Other Features 
The performance evaluation software includes the following features: 

 
 Student List  
 Scenario Status  
 Pre-Defined Scenario Paths  
 View, Save and Print Reports  

 
6.6 Instructor’s Remote Control 
 

A wireless input device is provided to mimic the operation of the IWS.  This 
device is capable of remotely controlling the simulation in the same manner as the 
fixed input device on the IWS. 
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