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1.  SCOPE

1.1. Identification

This document establishes the performance, design, development, test, and acceptance requirements for the ART Technology Contract. This specification defines the performance and system requirements for the ART vehicle systems.  Inspection and acceptance requirements will be set forth in Section (4.0).  This document defines terminology, establishes final performance criteria and intermediate goals, and requires Contractor development of Quality Assurance procedures.  This specification will form the basis for establishing and evaluating the vehicles’ physical characteristics and performance.

1.2 ART vehicle Description

1.2.1 The ARV technology contract will produce the following systems:

· ART Surrogate Vehicle.

· ART Final Vehicle. 

These systems are required to meet the platform intrinsic mobility guidelines described in Table 1 in Section 3.2.1.4 of this document.

1.2.2 ART Surrogate Vehicle

The ART surrogate will be used to integrate and test the advanced technologies during the initial phase of the contract.  This vehicle can either be a newly developed chassis, or built off one of an existing surrogate.  It is not the intent of this program to develop a unique platform.  
1.2.3 ART Final Vehicle

The final ART vehicle will be used as the final integration platform for the ART program.  
1.3 Document Overview

This document conforms to the format and content preparation instructions of MIL-STD-961D, Department of Defense Standard Practice for Defense Specifications.

· Section 1 of this performance specification identifies the ART systems and provides a brief overview.

· Section 2 provides a list of documents referenced in the body of this performance specification.

· Section 3 specifies the system level requirements for the ART.

· Section 4 specifies the method(s) to be used to ensure each requirement of Section 3 has been satisfied.

· Section 5 specifies the Quality Assurance provisions for the ART.

· Section 6 contains notes and a list of acronyms and abbreviations used in this performance specification.

2.  APPLICABLE DOCUMENTS

2.1 General

Additional documents form a part of this Performance Specification to the extent specified herein.  Unless otherwise specified, the issues of the documents that are DoD adopted are those listed in the issue of the Department of Defense Index of Specifications and Standards (DODISS) cited in the solicitation.  Unless otherwise specified, the issues of documents not listed in the DODISS will be the issue of the documents, which is current on the date of the solicitation.

2.2 Government documents

SPECIFICATIONS:

Federal

Military

Other Government Agency

OSHA
Title 29 Code of Federal Regulations

STANDARDS:

Federal

Military

MIL-STD-461
Requirements for the Control of Electromagnetic Interference Emissions and Susceptibility

MIL-STD-882
System Safety Program Requirements

MIL-STD-1180
Safety Standards for Military Ground Vehicles

MIL-STD-1275
Characteristics of 28 Volt DC Electrical Systems in Military Vehicles

MIL-STD-1472
Human Engineering Design Criteria for Military Systems, Equipment and Facilities

Other Government Agency

DRAWINGS:

OTHER PUBLICATIONS:

Manuals

Regulations

Handbooks

Bulletins

MIL-HDBK-759
Human Factors Engineering Design for Army Materiel

Bulletins

Miscellaneous

JTA-Army
Department of the Army Joint Technical Architecture – Army (JTA-Army)

WSTAWG #1
WSTAWG Operating Environment (OE) Application Programmer’s Interface (API)

2.3 Non-Government documents

SPECIFICATIONS:

STANDARDS:

International Standard 

DRAWINGS:

OTHER PUBLICATIONS:

2.4 Order of Precedence. 

In the event of a conflict between the text of this Performance Specification and the references cited herein, the text of this Performance Specification will take precedence.  Nothing in this Performance Specification will supersede applicable laws and regulations unless a specific exemption has been obtained.

3.  SYSTEM REQUIREMENTS

3.1 Definitions: The following definitions are used throughout this document.

· Primary Roads - Two or more lanes, all-weather, maintained, hard surface (paved) roads with good driving visibility used for heavy and high density traffic.

· Secondary Roads - Two lane, all weather, occasionally maintained, hard or loose surface (e.g., large rock, paved, crushed rock, gravel) roads intended for medium-weight, low-density traffic.

· Cross Country:

– Trails: One lane, dry-weather, unimproved, seldom maintained loose surface roads intended for low-density traffic.

– Other: Vehicle operations over terrain not subject to repeated traffic and where no roads, routes, well-worn trails or man-made improvements exist.
· Speed on Primary Road – Sustained speed on paved or improved road with firm base.

· Speed X-Country – Sustained speed in open & rolling, highly trafficable terrain for equivalent manned system. 
· Range – Distance vehicle can travel using onboard intelligence.

· Obstacle shall be defined as any impediment in the vehicle path, that the vehicle is incapable of breaching.  Obstacles include, but are not limited to, other vehicles, debris and vegetation (rocks, trees, shrubs, structures), negative obstacles (pot holes, craters), and water deeper than 6 inches.  Water depth less than 6 inches shall not be considered an obstacle. 

· Positive obstacles size – Maximum height of obstacle above ground plane.

· Negative obstacles size – Depth, Width, and Span of obstacle in direction of travel (expressed as DxWxS)

· Daytime/Nighttime.  Daytime shall be defined as one (1) hour after sunrise until one (1) hour before sunset.  Nighttime shall be defined as one (1) hour after sunset until one (1) hour before sunrise.

· Vetronics – Vehicle Electronics.  The Vetronics system of a combat vehicle refers to all of the electronics used to integrate the electrical/electronic subsystems and components of the vehicle.

3.2 Functional and performance requirements 

3.2.1 ART Performance Requirements

3.2.1.1 The system shall utilize a platform that is comparable to the ARV concept for FCS.  This platform will be able to be equipped with various mission packages, to include, but not limited to the following:  Autonomous Mobility System, Automatic/Aided Target Recognition (ATR/AiTR), a Reconnaissance, Surveillance and Target Acquisition (RSTA) Suite, Communications Suite, Lethality Component (simulated or actual), Human-Robot Interface, and a UGV Survivability Suite.  
3.2.1.2 The ART shall utilize an embedded tactical behaviors suite to reduce the amount of user intervention that is required for the vehicle to perform its tasks.  The tactical behaviors suite shall provide the required levels of on-board intelligence to include, but not be limited to, cooperative maneuvers and engagements, manned/unmanned and unmanned/unmanned teaming, stealth, urban operations, and adaptive reasoning.  This suite shall include a methodology/architecture for implementing the behaviors that is compatible with the FCS ARV hardware and software architecture.  The behaviors will be integrated into the M&S suite for rapid development prior to their integration into the vehicle.

3.2.1.3 The ART shall utilize a Semi-Autonomous Perception suite that contains the GFX Autonomous Mobility System as well as including the ability to operate with opaque sensors with the capability to sense-thru-the-blank (i.e. negative obstacle detection, foliage, etc)

3.2.1.4 The final ART vehicle shall meet or exceed the final platform intrinsic mobility requirements that are listed in Table 1 below.  The ART Surrogate shall meet the initial platform intrinsic mobility requirements as listed in Table 1 below.  

[image: image1.emf]Mobility Characteristic Initial Requirement Final Requirement

Hard Surface Roads 40 kph(24.9mph) 50 kph(31mph)

Cross Country 30 kph(18.6mph) 40 kph(21.7mph)

Acceleration 0 to 48kph(29.8mph) in 15 sec0 to 48kph(29.8mph) in 10 sec

Grade 60% slope @ 5kph 60% slope @ 5kph

Slide Slope laterally traverse, 40% slope laterally traverse, 40% slope

Vertical Step 0.5m(1.64ft) 0.5m(1.64ft)

Gap 0.75m(2.46ft) 1m(3.28ft)


Table 1 – ART Platform Intrinsic Mobility Requirements
3.2.1.5 The ART shall utilize an UGV survivability suite that includes an integrated, aided non-lethal anti-tamper suite that provides increasingly higher levels of deterrence and countermeasures, spanning the spectrum from verbal warning to immobilization.  The contractor shall conduct a vulnerability/threat assessment for unmanned ground platforms.  The anti-tamper suite shall provide the capability to detect and track pedestrians within 50 meters of the vehicle. 

3.2.1.6 The ART shall utilize an embedded prognostic and diagnostics suite that addresses the unmanned platforms unique prognostic and diagnostics situations (i.e. vehicle situations that arise without a person present).

3.2.1.6.1 Fault Detection and Isolation.  The ART shall incorporate Built-In Test (BIT) for fault detection and isolation.  A Diagnostic Connector Assembly (DCA) shall be provided for Test Measurement and Diagnostic Equipment (TMDE) to further support fault detection and isolation.  The systems shall provide three types of BIT:

· Startup BIT (SBIT) – Executes after the vehicle is initially powered on 

· Continuous BIT (CBIT) – Executes continuously as the vehicle operates 

· Initiated BIT (IBIT) – Executes when selected by the operator

3.2.1.7 The ART shall utilize the GFX Human Robot Interaction (HRI) component.

3.2.1.8 The system software shall be designed to maximize reusability in other programs through the use of Application Programmer’s Interface’s (API’s).  

3.2.1.9 The system shall be fully operable by troops, ruggedized, reliable, robust, and suitable for use in a military operational training environment, such as Ft. Knox. 

3.2.1.10 The system shall be fully operational during day, night, during heavy rain (up to 0.50 inch per hour; maximum 0.05 inch in 6 minutes) and for extended operations of up to 120 hours.

3.2.1.11 Data Capture

3.2.1.11.1 The ART shall provide a data logging capability to gather onboard vehicle data (e.g. system performance, BIT status, etc.) and present the data through the test and maintenance interface.

3.2.1.12 Modeling and Simulation (M&S) Suite 

3.2.1.12.1 The M&S suite shall have the capability to test, evaluate, and refine ART final and surrogate vehicle subsystem concepts and technologies in a constructive, and virtual simulated environment.

3.2.1.12.2 The M&S Suite shall interface with other simulated entities through a standard COTS interface that supports the High Level Architecture guidelines of the current standard interface protocol supported by the Army for distributed simulations.

3.2.1.12.3  The M&S Suite utilize shall day and IR terrain databases at a resolution high enough to support the development and testing of those models and systems identified in 3.2.1.1. as well as man-in-the-loop and hardware-in-the-loop simulations.

 3.2.1.12.4 The M&S Suite shall support the development and integration of GFX, contractor developed and third-party subsystem models with enough fidelity and resolution to act as a stimulus to those hardware subsystems and other models being developed through the program’s life-cycle.

3.2.2 Functional Requirements for ART

3.2.2.1 Percent Autonomous Operation.  The ART shall operate autonomously with no user interventions a minimum of 85% of the expected mission profile.  In instances that user intervention is required the ART shall have the ability to be controlled via tele-operation.  The expected mission profile can be found in Table 2 below, it is based off of the ARV mission profiles that can be found in JROC Approved FCS ORD dated 14 Apr 03.
	
	ARV Average
	ART Requirement

	Mission Length (hrs)
	24
	6

	Movement (hrs)
	8.6
	4

	Non-Movement (hrs)
	15.4
	2

	Distance (Kms)
	133.95
	60


Table 2 - ART Expected Mission Profile

3.2.2.3 Payload Interface.  The ART shall have mounting provisions and electrical power and electronic interfaces to support future payloads as defined in the FCS architecture.

3.2.2.4 Communications.  The communication system shall be based on current or evolving military communication systems.  This system shall be composed of military and commercial off-the-shelf components and sub-systems that operate in standard military communication radio frequency bands.  The system shall be able to communicate over a minimum range of 3 km using available military frequencies at a maximum data rate of 400 kbps/vehicle for tele-operating the vehicle and a maximum data rate of 50 kbps/vehicle for waypoint control and navigation.  

3.2.2.5 Through the integration of the GFX ANS system, the ART shall have the capability to detect roads and road lanes and shall operate on the correct side of the road according to US traffic regulations.
3.2.3 Mobility

3.2.3.1 The ART automotive performance (e.g. operational profile, range, speed, agility, braking, cross country, water crossing, noise level, service life, etc.) shall be comparable to the FCS Manned Ground Vehicle (MGV). 

3.2.3.2 Hard Surface Roads.  The systems shall be capable of sustained hard dry surface speeds of at least 50 KPH with a goal of 90 KPH. 
3.2.3.3 Terrain.  The systems shall be capable of operating in military significant terrain types that include but are not limited to: open and rolling, vegetated, cross-country, rugged, complex, dynamic, highly cluttered, and MOUT)

3.2.3.4 Drive-by-wire.  The systems shall be configured such that all automotive functions can be controlled via electrical signal inputs. 

3.2.3.5 Towing.  The systems chassis shall be equipped with two tow cables, to allow the systems to tow another vehicle or to allow the systems to be towed.  The systems shall have attachments in the front and rear of the vehicle, which allow for the two-point attachment of a tow bar.

3.2.3.6 Position/Navigation.  The systems shall contain a Position/Navigation (Pos/Nav) system.  The Pos/Nav system shall provide continuous, accurate heading and position data necessary to meet all performance requirements.

3.2.4 Core Vetronics.  Core Vetronics provides the flexible and expandable infrastructure required by the majority of ground combat vehicles, both manned and robotic.  Core Vetronics facilitates commonality within and across vehicles resulting in a reduction of acquisition, operational and support costs.  The Core Vetronics design shall take into consideration the following “open system” design characteristics:

· Open Interface Standards

· Commonality

· Reusability

· Fault Tolerance

· Upgradeability

The Core Vetronics design shall comply with the applicable portions of Joint Technical Architecture – Army (JTA-A).

3.2.4.1 Computing Resources.  Computer Resources provides distributed intelligent resources, data processing, and control capabilities to enable the vehicle to execute its mission.  It consists of hardware and software resources.

3.2.4.1.1 Hardware Resources.  Hardware resources (General Purpose Processors, Graphics Display Processors, Input/Output Interfaces, etc) shall comply with the open system standards specified by JTA-A.  Sufficient reserve/growth capacity shall exist to support problem resolution and to accommodate future requirements.

3.2.4.1.2 Software Resources.  Software resources (operating systems, middleware, application software, etc.) shall comply with the open system standards specified by JTA-A.  In addition, the operating environment software shall comply with the Weapon System Technical Architecture Working Group (WSTAWG) Weapon System Common Operating Environment.

3.2.4.1.2.1 Reprogramming.  The systems shall have the capability to reprogram onboard software from an external device (e.g. Laptop Computer).  Reprogramming shall provide the capability to program a single LRU, any combination of LRUs, or the complete system.  Complete system reprogramming shall be accomplished in 30 minutes or less.

3.2.4.2 System Networking.  System networking consists of communications network(s) required to distribute digital data, video, and audio throughout the vehicle.  The communications networks shall support the “real-time” information transfer and shall be fault tolerant.  System networking shall comply with the open system standards specified by JTA-A.  In addition, the system networking design shall consider emerging wireless technologies such as Ultra Wide Band (UWB).

3.2.4.3 System Power.  System Power provides electrical power to all the electrical/electronic subsystems of the vehicle.  It provides for electrical power generation, distribution, conversion, regulation, and load control.  System power shall comply with the open system standards specified by JTA-A.  In addition, the system power design shall consider the use of power generation, energy storage, and power management technologies developed under the Advanced Mobile integrated Power System (AMPS) STO.

3.2.4.3.1 NATO Slave Receptacle.  The systems shall have a standard NATO electrical slave receptacle on the exterior of the vehicle and covered to prevent damage.  The slave connector shall contain an isolation relay to prevent battery drainage if power is not applied to the receptacle.  At a minimum the NATO slave interface shall support:

· Re-charging of all vehicle batteries

· “Jump Starting” by other compatible vehicles

· Powering all electrical systems with an external power source

3.2.5 Reliability

3.2.5.1 The system shall complete the entire test and experimentation activities without experiencing any critical software or hardware failures that would result in a stoppage in the test and experimentation activities for more than 24 hours.  

3.2.6 Maintainability

3.2.6.1 The systems shall be designed for ease of repair by using Line Replaceable Units (LRUs) and Shop Replaceable Units (SRUs).

3.2.6.2 Standard Tools.  The systems maintenance shall use common tools and shall not require the use of special tools not currently available.

3.2.7 Environmental conditions

3.2.7.1 Vehicle Operation.  The systems shall be fully operable for use in a military operational training environment, such as Ft. Knox.  The system shall be fully operational during day, night and in conditions where visibility is limited due to adverse weather conditions (i.e heavy rain, fog, snow, dust, etc.). 

3.2.7.2 Hot and Cold Protection.  The systems shall provide cooling to prevent heat stress.  The vehicle components shall be protected against heat and cold. The systems shall provide adequate ventilation and airflow to prevent “hot spots” within the vehicle.

3.2.7.3 Humidity/Temperature.  The ART system shall operate during and after exposure to relative humidity up to 95 percent, plus or minus 4 percent, over a temperature range from 68 degrees Fahrenheit to 140 degrees Fahrenheit.

3.2.8 Transportability - The ART shall meet the transportation requirements (including weight and size requirements) as listed in the ARV PCD. 

3.2.9 Materials and processes

3.2.9.1 Materials.  All materials shall be new and unused. The only exceptions to this requirement are those components that make up the Government Furnished Property (GFX).

3.2.9.2 Material Finish.  Finished items should bear no raw, sharp, or rough edges on any parts.  All exposed edges and corners shall be rounded to a minimum of 0.76 mm (0.03 in.) radius.  Sharp edges and corners present a personnel safety hazard or potential damage to equipment during usage shall be suitably protected or rounded to a minimum radius of 12.7 mm (0.5 in). 

3.2.9.3 Radioactive Material.  Radioactive material shall not be incorporated into the ART system.  Radioactive material is defined as any material with a specific activity greater than 0.02 microcuries per gram or with an activity exceeding 0.01 microcuries for any part of any component.

3.2.9.4 Asbestos.  Asbestos material shall not be incorporated into the ART system.

3.2.9.5 Chlorofluorocarbon (CFC).  Class 1 Ozone depleting substances shall not be incorporated in or used in the development, integration or fabrication of the ART components or system.

3.2.9.6 Toxic Gases

3.2.9.7 Carbon Monoxide.  System maintenance personnel shall not be exposed to concentrations of Carbon Monoxide (CO) in excess of values which will result in carboxyhemoglobin (COHB) levels in their blood of more than 10%.

3.2.9.8 Other Toxic Gases.  Other gases will be limited to concentrations not to exceed those specified in the latest publication of the Threshold Limit Values for Chemical Substances in Work Air by the American Conference of Governmental Industrial Hygienists.

3.2.10 Electromagnetic radiation

3.2.10.1 Electromagnetic environment effects.  All systems electrical and electronic systems shall be designed to operate without causing or suffering from electromagnetic interference MIL-STD-461 shall be used as a guide.

3.2.11 Nameplates or product markings

3.2.11.1 The vehicle shall be equipped with instructions, plates or diagrams.  Labels, legends, placards, signs and markings shall conform to Army standard marking and identification requirements.  All vehicles procured, developed or used under this effort shall clearly display TARDEC logo on both sides of the vehicle.

3.2.12 Safety

3.2.12.1 The system shall minimize exposure of the crew and maintenance personnel to safety hazards during its use.   MIL-STDs 454, 882, 1472 and 1474, and Title 29 Code of Federal Regulations, Chapter XVII, part 1910, “Occupational Safety and Health Administration”, shall be used as guidance.  The systems shall not contain any uncontrolled safety hazards.  Exposed edges and corners shall be rounded sufficiently to minimize lacerations and puncture hazards.  Adequate safeguards shall be installed to prevent inadvertent entrapment of body parts and clothing in moving parts of the systems or its attachments.  Equipment necessary for safe mounting, dismounting and storage of attachments and components shall be provided.  The crew shall be protected from injury from hot hydraulic fluid caused by ruptured hydraulic lines and reservoirs if present.  The systems must be safely operable in mixed forces (mounted and dismounted, manned and unmanned) in accordance with MIL-STD-1180.

3.2.12.2 Hot Surfaces.  Personnel shall not be exposed to any surface temperature greater than 60 degrees C (140 degrees F).

3.2.12.3 Mechanical Safety.  The contractor shall provide both a manual and remote “kill” switch for each system that shall stop the system in case of a malfunction/emergency during operation.  The manual switches shall be readily accessible to persons in the immediate area of the vehicle.  The remote switch shall be operable at a distance of no less than 1 kilometer, when line-of-sight can be maintained to the vehicle.  Total system latency not to exceed 500msec from time of request to brake implementation. 

3.2.12.4 Safeguards.  Safeguards shall be installed to prevent inadvertent entrapment of body parts and clothing in moving parts.

3.2.12.5 Mechanical Interconnections.  The design shall provide positive means to prevent the inadvertent reversing or mismatching of fittings; couplings; fuel; oil; hydraulic and pneumatic lines; mechanical linkage; and instrument leads and electrical connections.

3.2.12.6 The systems shall be equipped with a fire detection and suppression system.  The fire extinguishing system shall be capable of extinguishing Petroleum, Oil, and Lubricant (POL) fires.  The system shall be automatic with manual backup capability. The system shall have manual activation from the exterior of the vehicle.

4 SYSTEM VERIFICATION

4.1 Requirements Verification.  

4.1.1 Responsibility for Inspection.

Unless otherwise specified in the contract or purchase order, the offeror is responsible for the performance of all inspection requirements as specified herein.  The offeror may use their own or other facilities suitable for the performance of the inspection requirements specified herein unless; otherwise specified in the contract or purchase order, disapproved by the Government.  The Government reserves the right to perform any of the inspections set forth in the specification where such inspections are deemed necessary to assure supplies and services conform to prescribed requirements.

4.1.2 Responsibility for Compliance.

All items must meet requirements of sections 3.1 and 3.2.  The absence of any inspection requirements in the specification shall not relieve the offeror of the responsibility of ensuring that all products or supplies submitted to the Government for acceptance comply with all requirements of the contract.

4.1.3 Government Verification.

All quality assurance operations performed by the offeror will be subject to Government verification at unscheduled intervals.  Verification will consist of (a) surveillance of the operation to determine that practices, methods, and procedures of the written quality assurance system plan are being properly applied, and (b) Government product inspection to measure the quality of the product offered for acceptance.  Deviation from the prescribed or agreed upon procedures, or instances of poor practices which might have an adverse effect upon the quality of the product will immediately be called to the attention of the offeror.  Failure of the offeror to promptly correct deficiencies shall be cause for suspension of acceptance until corrective action has been made, or until the conformance of the product to prescribed criteria has been demonstrated.

5 QUALITY ASSURANCE PROVISIONS

The contractor shall develop a Quality Assurance Plan (QAP), which addresses how quality assurance procedures will be incorporated into the integration effort described in Section C and this specification.  The quality assurance provisions in this plan shall establish the procedures for formal verification of the ART designs’ capability to satisfy the performance and technology requirements set forth elsewhere in the solicitation.  The plan shall be submitted in contractor format in accordance with CDRL A014.  The QAP shall be subject to Government approval.

6 NOTES

6.1 Abbreviations and Acronyms 

	AMPS
	Advanced Mobile integrated Power System

	ANS
	Autonomous Navigation System

	API
	Application Programmer’s Interface

	ART
	ARV Robotic Technologies

	ARV
	Armed Robotic Vehicle

	ATR
	Automatic/Aided Target Recognition

	BIT
	Built In Test

	CBIT
	Continuous BIT

	CDRL
	Contract Data Requirements List

	CFC
	Chlorofluorocarbon

	CO
	Carbon Monoxide

	COHB
	Carboxyhemoglobin

	COTS
	Commercial off the shelf

	DC
	Direct Currant

	DCA
	Diagnostic Connector Assembly

	DODISS
	Department of Defense Index of Specifications and Standards

	FCS
	Future Combat Systems

	GFX
	Government Furnished Equipment/Property/Software

	
	

	
	

	
	

	HDBK
	Handbook

	HRI
	Human Robot Interaction

	IBIT
	Initiated BIT

	IR
	Infra Red

	
	

	JROC
	Joint Requirements Operational Capabilities

	JTA
	Joint Technical Architecture

	LRU
	Line Replaceable Units

	MGV
	Manned Ground Vehicle

	MIL
	Military

	MOUT
	Military Operations in Urban Terrain

	NATO
	North Atlantic Treaty Organization

	OE
	Operating Environment

	ORD
	Operational Requirements Document

	OSHA
	Occupational Safety & Health Administration

	PCD
	Procurement Control Document

	POL
	Petroleum, Oil, and Lubricant

	
	

	RSTA
	Reconnaissance, Surveillance and Target Acquisition

	SBIT
	Startup BIT

	SRU
	Shop Replaceable Units

	STD
	Standard

	STO
	Science and Technology Objective

	TARDEC
	Tank-Automotive Armaments Research Development and Engineering Center 

	
	

	UGV
	Unmanned ground Vehicle

	US
	United States

	UWB
	Ultra Wide Band

	WSTAWG
	Weapon System Technical Architecture Working Group


_1156674458.xls
Sheet1

		Mobility Characteristic		Initial Requirement		Final Requirement

		Hard Surface Roads		40 kph(24.9mph)		50 kph(31mph)

		Cross Country		30 kph(18.6mph)		40 kph(21.7mph)

		Acceleration		0 to 48kph(29.8mph) in 15 sec		0 to 48kph(29.8mph) in 10 sec

		Grade		60% slope @ 5kph		60% slope @ 5kph

		Slide Slope		laterally traverse, 40% slope		laterally traverse, 40% slope

		Vertical Step		0.5m(1.64ft)		0.5m(1.64ft)

		Gap		0.75m(2.46ft)		1m(3.28ft)






