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[bookmark: Section_1][bookmark: _Ref120329428][bookmark: _Toc299546138]scope
This document summarizes performance parameters for selecting a height varying, 360 degree rotation capable camera system.  The content defines the Government's functional baseline and describes the functional and performance characteristics of the 360 degree rotation capable camera system.
[bookmark: _Toc299546139]Threshold/Objective
Within this procuring document, threshold refers to the minimum that will be accepted.  Objective refers to the desired performance.
[bookmark: _Toc299546140]Identification
CDTS ID:  USON VOSS Quantity Increase (JUONS CC-450), Reference UUNS 05201UA, UUNS 10105UA, JUONS CC-0226.
[bookmark: _Toc299546141]System Description
The 360 degree rotation capable camera system is a situational awareness and surveillance system that can be mounted on military transport vehicles hereafter referred to as the Vehicle Optic Sensor System (VOSS) to identify visual and concealed threats such as hostile activities and Improvised Explosive Devices (IEDs).  Throughout the remainder of this document, the term “camera system” is applicable to the VOSS configuration.
[bookmark: _Toc299546142]Document History
	Date
	Revision
	Reason for Change

	
	
	

	
	
	


Table 1


[bookmark: Section_2][bookmark: _Toc299546143]APPLICABLE DOCUMENTS
[bookmark: _Toc299546144]General 
The documents listed in this section are specified in Sections 3, 4, or 5 of this specification.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet all specified requirements of documents cited in Sections 3, 4, or 5 of this standard, whether or not they are listed.
[bookmark: _Toc299546145]Specifications, Standards, and Handbooks
The following specifications, standards, and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those cited in the solicitation.
[bookmark: _Toc299546146]Government Documents
DEPARTMENT OF DEFENSE STANDARDS
MIL-STD-810F	-	Environmental Test Methods and Engineering Guidelines
MIL-D-50030H	-	Decontaminating Agent (DS2)
MIL-DTL-12468D	-	Decontaminating Agent (STB)
MIL-DTL-83133G	-	Turbine fuel (JP-8)
MIL-PRF-63460D	-	Cleaner, Lubricant, and Preservative (CLP)
A-A-52557A	-	Fuel Oil, Diesel; For Posts, Camps, and Stations
(Copies of these documents are available online at https://assist.daps.dla.mil/quicksearch/ or http//:dodssp.daps.dla.mil or from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)
[bookmark: _Toc299546147]Non-Government Documents
ASTM D 975-05	-	Diesel Fuel Oils
(For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astm.org, or write to ASTM; 100 Barr Harbor Drive; West Conshohocken, PA 19428-2959)


[bookmark: Section_3][bookmark: _Toc299546148]REQUIREMENTS
[bookmark: _Toc299546149]Functional and Performance Requirements
[bookmark: _Toc299546150]Reliability
The camera system shall be capable of operating reliably during a seven-day operation period with duty cycles varying from 10 to 100 percent with a mean time between failure (MTBF) of 1000 hours or better of actual operation.  All components shall be of sufficient grade to operate in a non-controlled, potentially wet, humid and unfiltered environment where dust, dirt, and other airborne contaminants are present with an ambient air temperature range of -20 to +122 degrees Fahrenheit.
[bookmark: _Toc299546151][bookmark: _Ref121643339][bookmark: _Ref121643381]Cabling
All external cabling shall be electromagnetic interference (EMI) shielded.
[bookmark: _Ref124605783][bookmark: _Ref124605784][bookmark: _Ref124605844][bookmark: _Ref124605866][bookmark: _Ref124605887][bookmark: _Toc299546152]Electrical Connectors
Electrical connectors shall be Mil-Spec quick release connectors.
[bookmark: _Toc299546153]Maintainability
[bookmark: _Ref120347555][bookmark: _Toc299546154]Lubricants and Cleaners
The camera system shall be capable of being cleaned and lubricated with U.S. Government standard cleaners and lubricants without adverse effects; reference MIL-PRF-63460D.
Lubrication means shall be provided for all moving parts requiring lubrication.  The camera system shall be operable using military lubricants.  Initial fill lubricants shall fully conform to the following requirements:
General lubrication:  MIL-PRF-10924, SAE-AMS-M-7866, and MIL-PRF-2105
[bookmark: _Toc299546155]Environmental Conditions
[bookmark: OLE_LINK3]The camera system shall maintain full operation capability when exposed to environmental conditions; reference MIL-STD-810F.
[bookmark: _Ref120329436][bookmark: _Toc299546156]Sand, Dust, Mud, and Rain
The camera system shall operate and function after exposure to the following environmental conditions: sand, dust, mud, and rain.
[bookmark: _Ref121646458][bookmark: _Ref121646528][bookmark: _Toc299546157]Temperature Extremes
The camera system shall be operable and function safely at ambient air temperatures to include temperature threshold extremes of 122 degrees Fahrenheit (50 degrees Celsius) and -20 degrees Fahrenheit (-29 degrees Celsius).
Additionally, the camera system shall be capable of being stored at ambient air temperatures to include temperature threshold extremes of 140 degrees Fahrenheit (60 degrees Celsius) and -20 degrees Fahrenheit (-29 degrees Celsius), without degradation to camera system operations, functions, and safety.
[bookmark: _Ref120329571][bookmark: _Toc299546158]Salt Fog
The camera system shall continue to operate throughout all modes of operation without stoppages after exposure to a salt fog atmosphere.
[bookmark: _Ref121646485][bookmark: _Ref121646555][bookmark: _Toc299546159]Corrosion Resistance
Metallic components shall be constructed of corrosion resistant material or coated with corrosion resisting protective coatings.  Components shall also be coated with coating(s) that improve or add lubricity at friction points, as well as reduce or eliminate contamination buildup.
[bookmark: _Ref121646495][bookmark: _Ref121646566][bookmark: _Toc299546160]Chemical Resistance
Non-metallic and metallic components shall not be affected by exposure to petroleum, oil and lubricant products, insect repellents and other common battlefield compounds.  To include:
MIL-D-50030H	-	Decontaminating Agent (DS2)
MIL-DTL-12468D	-	Decontaminating Agent (STB)
MIL-DTL-83133	-	Turbine fuel (JP-8)
MIL-PRF-63460D	-	Cleaner, Lubricant, and Preservative (CLP)
A-A-52557A	-	Fuel Oil, Diesel; For Posts, Camps, and Stations
ASTM D 975-05	-	Diesel Fuel Oils
[bookmark: _Toc299546161]Operation Capability
[bookmark: _Ref121646617][bookmark: _Ref121646630][bookmark: _Toc299546162]Elevation Changes
As a threshold, the camera system shall be capable of being raised and lowered in elevation while in use.  The VOSS full range of elevation changing capability shall have a threshold of 20 feet.  The user shall be able to vary the height at which the camera system operates during normal operations.  Normal user input required for these operations shall be controlled from the user’s workstation area.  As a threshold, the user’s workstation shall provide feedback to the user identifying the height of the top of the camera system relative to the ground.
[bookmark: _Ref121646671][bookmark: _Ref121646689][bookmark: _Toc299546163]Operation Times
As a threshold, the VOSS shall be capable of being fully raised from the lowest position within 2.5 minutes and shall be capable of being completely lowered from full elevation within 45 seconds.  As an objective, the VOSS should be capable of being fully raised within 1 minute and should be capable of being completely lowered from full elevation within 10 seconds.
[bookmark: _Toc299546164][bookmark: _Ref121646759][bookmark: _Ref121646792][bookmark: _Ref121646808]Protective Shielding
When in the fully lowered position, externally mounted components of the VOSS shall be stowed in a protective housing.
[bookmark: _Toc299546165]Drop Reliability
The camera system shall be capable of withstanding the impact when dropped from a five-foot height onto a smooth concrete or steel surface without functional damage to the camera system.
[bookmark: _Toc299546166]Human Factors Engineering
The camera system shall be operable and maintainable in accordance with (IAW) the recommended practices by 5th percentile female through 95th percentile male military personnel (as defined by SAE J833) dressed in environmental protective clothing (i.e. Arctic and Mission-Oriented Protective Posture (MOPP) IV).  Components and equipment removed, disassembled, or relocated for operation or transportability, as specified in Paragraph 3.3.5, which must be lifted or carried by operating personnel and shall not exceed 50 pounds in weight for one man lift and 100 pounds for two or more man lift and shall be provided with suitable handles or grasp areas.
[bookmark: _Ref121646861][bookmark: _Ref121646994][bookmark: _Toc299546167]Operable with Gloves
The camera system shall be safely operable through a full cycle of operations by a person wearing Nuclear-Biological-Chemical (NBC) gloves, cold weather gloves and mittens, or tactical gloves.
[bookmark: _Toc299546168]Safety
The camera system shall comply with all applicable commercial or military safety and health hazard standards.  The camera system shall meet all industry and Government requirements and design practices to ensure the system optimizes safety during storage; ground, air, and sea transport; sling loading; maintenance; operation; ground guiding; and disposal.  The camera system shall comply with applicable OSHA 29 CFR 1910 and SAE J98 standards.  All available standard or optional accessories shall be included to provide protection for maintenance and operating personnel from radiation, rotating or reciprocating parts and from all parts subject to high operational temperatures and so located as to be a hazard.  When applicable, all operator access areas shall be equipped with non-skid decking surfaces and handholds.
[bookmark: _Toc299546169]Electrical “Safe”
The operator shall be able to “safe” the camera system by the use of a single switch such that electrical power becomes unavailable to the camera system.  The operator shall be able to safely verify the position of this switch by touch and/or sight.  The operator shall be able to activate this switch single-handedly from the “safe” to the “hot” position and back to the “safe” position again without having to reposition their hand.
[bookmark: _Toc299546170]Hazardous Materials
The camera system shall not contain Class I or Class II ozone depleting substances, asbestos, cadmium (electroplating processes), hexavalent chromium (electroplating, and coatings processes), or other highly toxic or carcinogenic materials during camera system operation, as defined in OSHA 29 CFR1910.1200 without Governmental approval.  
All camera systems will adhere to MCO P5090, ESOH Professional Certification Procedures and Requirements, dated 28 Sep 2007 and MCO 5100.29B, Safety Releases, dated 28 Sep 2007.  
[bookmark: _Ref121646892][bookmark: _Ref121647021][bookmark: _Toc299546171]Ambidextrous Operations
The camera system shall be operable either left or right handed without modification.  All safety devices shall be operable by a single hand without requiring the operator to change the use of hands.
[bookmark: _Toc299546172][bookmark: _Ref121646914][bookmark: _Ref121647054]Visual Display
[bookmark: _Ref124606820][bookmark: _Toc299546173]User Display
The user’s display shall incorporate antiglare technologies.
[bookmark: _Toc299546174]Display
The visible display shall be of sufficient size and resolution to prevent eyestrain to the user.  The display should be a ruggedized color liquid crystal display (LCD) flat screen no larger than 17 viewable inches in accordance with (IAW) commercial standards.  As an objective, the VOSS shall be capable of interfacing with existing Government Furnished Equipment (GFE) displays.
[bookmark: _Toc299546175]Camera System Capabilities
[bookmark: _Toc299546176]Platform Capabilities
[bookmark: _Ref121647188][bookmark: _Ref121647250][bookmark: _Toc299546177]Pan Range
The pan range shall be 360 degrees continuous in the azimuth. 
[bookmark: _Ref121647200][bookmark: _Ref121647263][bookmark: _Toc299546178]Tilt Range
The threshold tilt range shall be a minimum of + 80 degrees to –80 degrees from the horizontal.  The objective tilt range should be + 270 degrees to –90 degrees from the horizontal (180 degrees about the upward vertical axis).
[bookmark: _Ref121647222][bookmark: _Ref121647284][bookmark: _Toc299546179]Slew Rate
The camera system slew rate threshold shall be 70 degrees per second.
[bookmark: _Toc299546180]Reserved
[bookmark: _Toc299546181]Stabilization
The VOSS shall have a stabilized platform such that when mounted to a vehicle in motion, smooth output video from the camera will be maintained at vehicle velocities of:
	Threshold: Off-road: 10 mph		On-road: 30 mph
	Objective: Off-road: 30 mph		On-road: 45 mph
[bookmark: _Toc299546182]Day Camera Characteristics
[bookmark: _Toc299546183][bookmark: _Ref121647359][bookmark: _Ref121647432]Color
The day camera shall be a color camera.
[bookmark: _Toc299546184]Field of View
As a threshold, optical zoom will provide a field of view (FOV) range from 26 to 0.7 degrees.  
[bookmark: _Toc299546185]Horizontal Resolution
As a threshold, the day camera resolution shall be 800 lines.
[bookmark: _Ref121647373][bookmark: _Ref121647442][bookmark: _Toc299546186]Video Signal-to-Noise Ratio
As a threshold, the camera video signal-to-noise (S/N) ratio shall be 62 dB National Television System Committee (NTSC).
[bookmark: _Ref121647386][bookmark: _Ref121647457][bookmark: _Toc299546187]Sensitivity
As a threshold, the day camera’s sensitivity shall be 2000 lux at f8.0 and 4 lux at f2.0.
[bookmark: _Toc299546188]Magnification
As a threshold, optical magnification shall provide at least 20:1 continuous zoom capability.  As an objective, optical magnification should provide at least 40:1 zoom capability.
[bookmark: _Toc299546189]Infrared Thermal Imager Characteristics
[bookmark: _Toc299546190][bookmark: _Ref121647530][bookmark: _Ref121647643]Magnification
As a threshold, optical magnification shall provide at least 20:1 continuous zoom capability.  As a threshold, digital zoom capability shall be 2X or better.
[bookmark: _Ref121647544][bookmark: _Ref121647651][bookmark: _Toc299546191]Detector/Scanner
As a threshold, the detector/scanner shall be 320 x 256 pixel indium antimonide (InSb).  As an objective, the detector/scanner should be 640 x 512 pixel indium antimonide (InSb) or better.
[bookmark: _Toc299546192]Field of View
As a threshold, optical zoom shall provide a FOV range from 31 to 2 degrees.  As an objective, optical zoom should provide a FOV range from 36 to 1.8 degrees. 
[bookmark: _Toc299546193]Color Palette Capabilities
As a threshold, the camera shall have user selectable color palettes of white-hot, black-hot, and color assignment.
[bookmark: _Toc299546194]Night Vision Low-Light Camera
[bookmark: _Toc299546195][bookmark: _Ref121647611][bookmark: _Ref121647684]Field of View
As a threshold, optical zoom will provide a FOV range from 39 to 1.2 degrees. 
[bookmark: _Toc299546196]Night Vision Intensifier
As a threshold, the night vision camera shall have a sensitivity of .0001 lux without assisted light.
[bookmark: _Ref121647622][bookmark: _Ref121647696][bookmark: _Toc299546197]Laser Illuminator Specifications
As a threshold, the laser illuminator specifications shall comply with the following table:

	Laser Specifications

	Threshold:  830 ±2 nm, 200 ± 5mW

	Eye Safe at:
Threshold: 25 ft
Objective: 3 ft

	Threshold:  Boresighted to 0.1°
Line-of-Sight or better


Table 2

Maximum Permissible Exposure (MPE) shall not exceed 1.644 X 10-3 W/cm2 at the specified Nominal Ocular Hazard Distance (NOHD).  The Eyesafe distance shall not be less than the NOHD.
[bookmark: _Toc299546198]Camera Resolution
As a threshold, the camera system shall have a resolution capability such that the operator shall be able to read a standard United States license plate at 1,100 yards; as an objective the operator should be able to read a standard United States license plate at 2,200 yards or further.
[bookmark: _Toc299546199]Eyesafe Laser Rangefinder
As a threshold, the camera system shall have range detection capability utilizing a Laser Range Finder with the following ranges:
Minimum:  164 feet (50 m)
Maximum:  12 mile (20 Km)
Accuracy:  16 foot (5m)
[bookmark: _Toc299546200]Video Storage
The camera system shall have a video storage capability such that the user shall be able to go back and look at previous footage or a particular frame.  As a threshold, the video storage shall have a capacity of two (2) hours; as an objective, the video storage should have a capacity of eight (8) hours.  The system must provide a means to export video to removable media such as CD-ROM, flash memory, or DVD-RW disc.  Media must be compatible with Microsoft Office products. 

[bookmark: _Toc299546201]Interface Requirements.
[bookmark: _Ref121647755][bookmark: _Ref121647786][bookmark: _Toc299546202]Mounting Interface
The VOSS shall be capable of mounting, by non-welded means, as a threshold to Mine Resistant Ambush Protected (MRAP) All Terrain Vehicles (MATV).
NOTE
In no instance shall welding be permitted on any vehicle.
[bookmark: _Ref121647772][bookmark: _Ref121647794][bookmark: _Toc299546203]Electrical Interface
The VOSS shall be capable of drawing all of its power from a single power source provided by the parent vehicle.  The VOSS shall operate from a 24 Volt vehicle power source and shall not exceed a startup power requirement of 45 Amps for startup duration of 12 seconds.
[bookmark: _Toc299546204]Design and Construction
[bookmark: _Toc299546205][bookmark: _Ref121647859][bookmark: _Ref121648135]Weight
As a threshold, the VOSS shall not weigh more than 500 lbs.  As an objective, the VOSS should not weigh more than 400 lbs.   
[bookmark: _Ref124606808][bookmark: _Toc299546206]Environmental Thermal Changes
As a threshold, the camera system shall have the capability to eliminate fogging issues associated with environmental thermal changes.
[bookmark: _Toc299546207][bookmark: _Ref124606849]Interoperability Compliance
As a threshold, the camera system shall be configured for interoperability under conditions where tactical gear is utilized.  Tactical equipment may include communication gear such as Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance systems (C4ISR), Counter Radio-Controlled Improvised Explosive Device Electronic Warfare (CREW) jamming systems or Blue Force Tracker (BFT) devices.
[bookmark: _Toc299546208]Vehicle Operations
As a threshold, the VOSS shall operate without functional degradation at vehicle velocities of:
	Off-road: 20 mph	On-road: 45 mph
As an objective, the VOSS should operate without functional degradation at vehicle velocities of:
	Off-road: 35 mph	On-road: 65 mph
[bookmark: _Toc299546209]Transportability
The camera system shall have the capability of being transported worldwide by rail, marine, highway, and air modes.  Guidance on transportability criteria are defined in MIL-HDBK-1791 and MIL-STD-1366E.  Disassembly, if required to meet rail, highway, and/or air constraints, shall be accomplished in no more than six clock hours using only common tools and available lifting assets.  Disassembly by use of cutting/welding equipment is NOT allowed.
[bookmark: _Toc270327141][bookmark: _Toc299546210]Identification and Marking
The camera system shall be furnished with an identification plate showing the specific unique identification markings as defined in MIL-STD-130.  The identification plate shall include the following information:  contractor’s model number, NSN, USMC registration number, camera system identification number.  The identification plate shall be permanently affixed to the camera system in a readily accessible and conspicuous location.  All attachments or components removed or disassembled for shipment shall be match marked for proper re-assembly IAW the contractor’s standard method.  Spares, replacement parts, and consumables shall indicate the original manufacturer’s name or logo and part numbers.
[bookmark: _Toc270327142][bookmark: _Toc299546211]Instruction Plates
The camera system shall be equipped with instruction or diagram plates describing procedures to be followed for operating, servicing, and lubrication.  The plates shall be physically secured by removable means to a conspicuous location within a vehicle assigned a VOSS.  Instructions for transportability issue(s) shall be provided in the operator's manual and on cards.
[bookmark: _Toc270327144][bookmark: _Toc299546212]Treatment and Painting
All external surfaces suitable for painting except those that reach a temperature of 400 °F shall be cleaned, treated, and chemical agent resistant coating painted IAW MIL-DTL-53072.  Unless otherwise specified (see 6.2), the top coat shall conform to FED-STD-595, with the exception that components not visible or exposed during normal operation may be painted with the manufacturer’s commercial paint and color.  High temperature surfaces such as exhaust stacks and manifolds shall be painted with high temperature paint of limited reflectivity.


[bookmark: _Toc299546213]VERIFICATION
[bookmark: _Toc299546214]Classification of Inspections:
The inspection requirements specified herein are classified as follows:
a. Certification (See 4.1.1)
b. Demonstration (See 4.1.2)
c. Inspection (See 4.1.3)
d. Test (See 4.1.4)
[bookmark: _Ref125199491][bookmark: _Ref125199493][bookmark: _Toc299546215]Certification
Verification by certification shall consist of written statements that a particular parameter can be met and that no further demonstration, examination, or test is needed.  The following Key Performance Parameters (KPPs) must be met: 
a. Vehicle Mounting Interface (Non-Weld Method).
b. Night Vision Capable.
c. Day Color Capable.
d. Thermal Imagery Capable.
e. Mast Height Minimum Elevation Capability (20 ft).
f. VOSS shall operate from a 24 Volt vehicle power source and shall not exceed a startup power requirement of 45 Amps for startup duration of 12 seconds.
g. Total system weight not more than 500 lbs.  
[bookmark: _Ref125199590][bookmark: _Toc299546216]Demonstration
Verification by demonstration shall consist of a performance or display of an actual function of the system to prove compliance with requirements.  Demonstration is used when quantitative measurement is not required.
[bookmark: _Ref125199601][bookmark: _Toc299546217]Inspection
Verification by inspection shall consist of a visual inspection of the physical characteristics of the complete component or equipment supplemented by inspection of drawings and specifications to verify compliance with requirements.  Examination may include the comparison of documents or comparison of a document with the equipment or item it describes.
[bookmark: _Ref121648582][bookmark: _Toc299546218]Test
Verification by test shall consist of a demonstration of an actual design function to provide data for a quantitative evaluation of system performance.
[bookmark: _Toc299546219]Verification Details.
[bookmark: _Ref121652582][bookmark: _Toc299546220]Lubricants and Cleaners
Confirmation shall be established by certification that standard U.S. Government lubricants and cleaners are compatible with the camera system.
[bookmark: _Ref121652595][bookmark: _Toc299546221]Tools and Gauges
Confirmation shall be established by certification that either no special tools or gauges are required to service the camera system, or that their identified special tools will be sufficient to service the camera system.
[bookmark: _Ref121652725][bookmark: _Toc299546222]Corrosion Resistance
Confirmation shall be established by certification that the metallic components of the camera system are resistant to corrosion or are coated with corrosion resisting protective coatings.  MIL-HDBK-808 may be used as guidance.


[bookmark: _Toc299546223]NOTES
[bookmark: _Toc299546224]Definitions.
[bookmark: _Toc299546225]Stoppage
A stoppage is defined as any incident resulting in unplanned cessation of the camera system’s functions, or inability to initiate operations.  This includes stoppages traceable or chargeable to an unserviceable part.  Descriptions include, but are not limited to, failures to turn on and/or off, camera to rotate, camera to elevate, etc. 
[bookmark: _Toc299546226]Failure
One or more of the following conditions: 
a. Any stoppage that cannot be corrected by the operator within one hour.
b. Any stoppage that would require parts to be replaced to return the camera system to an operating status.
c. Cracks or defects that can be observed under 20X magnification or identified by other non-destructive testing (NDT) methods.
[bookmark: Section_4][bookmark: Section_5]
