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STATEMENT OF OBJECTIVES (SOO)

for

THE SYSTEM DEVELOPMENT AND DEMONSTRATION (SDD)

of a

ELECTRO-OPTIC/INFRARED/LASER DESIGNATOR (EO/IR/LD)
1.0
Program Overview

The U.S. Army desires to acquire a multi-mode EO/IR/LD payload with minimal development, for use on the U.S. Army’s Extended Range/Multi-purpose (ER/MP) Unmanned Aerial Vehicles (UAVs).  

While functioning on board the UAV, the EO/IR/LD payload will provide a gimbaled day/night capability to develop and display continuous, fully focused imagery to battlefield commanders. The payload must be capable of operating day and night, detect and recognize operationally meaningful targets at survivable standoff ranges, be capable of determining range to target, be capable of designating targets for precision guided standoff weapons, provide Target Location Coordinates, and display continuous fully focused imagery to the battlefield commander.  The ability to provide such a capability to the supported commander will greatly increase battlefield effectiveness. This payload shall be capable of autonomous preplanned operation, autotrack, and be capable of instantaneous retasking throughout the mission.  The payload will provide continuous zoom capabilities when in EO mode and multiple fields of view (FOV) when in IR mode, selectable by the Mission Payload Operator (MPO).  The EO/IR/LD payload shall be capable of on-board processing and transmission of near real time imagery to the UAV Ground Control Station (GCS) via a digital data link.

The EO/IR/LD program is a System Development and Demonstration (SDD) contract effort for the fabrication, integration and test, flight test, associated logistics, and delivery of six (6) EO/IR/LD payloads (A payload is defined as EO/IR/LD, Inertial Navigation System, and any other related equipment necessary to meet EO/IR/LD requirements).  

It is the Government’s intent, after a successful Operational Assessment and Milestone C decision, to award a follow-on contract for Production units of the EO/IR/LD payload that is within the Cost As Independent Variable (CAIV) target stated in paragraph 2.2 below.

2.0
Program Objectives

2.1
It is a requirement of the Government to procure EO/IR/LD payloads which meet all of the SOO objectives outlined as in the following paragraphs, the Key Performance Parameters (KPPs) specified in Appendix A, and the Mandatory Supportability Parameters specified in Table B1-1 (Appendix B).  Performance Trade Space can also be found in Appendix A, specified as the Threshold and Objective Requirements .  Supportability Trade Space can be found in Appendix B in Table B 1-2.  In addition, the EO/IR/LD payload shall be compliant with the Offeror’s proposed Prime Item Performance Specification (PIPS). 

2.2
Cost As Independent Variable (CAIV).  It is the objective of the Government to use Cost As Independent Variable in procuring the EO/IR/LD payloads.  For SDD, program costs cannot exceed the funding profile in any year or in total.  Below is the SDD CAIV funding profile for the program.  It includes all costs associated with the development, fabrication, testing and training for the EO/IR/LD SDD payloads.  This funding profile includes fee.

FY05
$   TBD M

FY06
$   TBD M

For any follow-on LRIP effort -- the CAIV target for the TBDth (Xth) production unit should be no more than $ TBD K.



2.3
Modes of Operation.  It is the objective of the Government that the EO/IR/LD shall 



have the following modes for operation for step-stare image mosaics, and precision video geographic registration as defined below.  The payload shall be capable of performing these modes, at a minimum, in the Medium and Narrow Fields of View.  These search modes shall be performed in a manner so as to minimize pixel smear.  There should be 15-20% minimum overlap between frames to support image mosaics.

a.
Spot mode:  The EO/IR/LD payload is commanded to either a specific LAT/LONG or Turret Az/El angle, and creates a small step-stare mosaic around this position.  It is usually 4x4 or 4x6 FOVs stitched together, centering on the point of interest. This supports a quick, small mosaic around an area of interest.


b.
Stare mode: The EO/IR/LD payload keeps the turret at a fixed depression angle as the aircraft flies forward.  The turret line-sight should have some step-stare backscan capability to minimize pixel smear.

c.
Strip Mode:  The EO/IR/LD payload images a scene at a specified depression angle, and pans about the specified azimuth in a sweeping pattern to create a swath of imagery as the air vehicle flies forward.  This is the Search Mode that is probably used the most and supports continuous search.

2.4
It is the objective of the Government that the EO/IR/LD shall provide an open architecture and allow for growth to eventually meet all performance requirements set forth in Table A-1 .  The payload design approach shall comply with the applicable portions of the Joint Technical Architecture-Army (JTA-Army).  Any proposed technical designs that deviate from the standards and practices delineated in the Joint Technical Architecture-Army, either during the evaluation and/or subsequent execution of the SDD contract, shall be approved by the Army Technical Architect, through the Product Manager, prior to implementation.  

2.5
It is the objective of the Government that the Offeror shall develop processing capability to display, control and conduct mission planning of EO/IR imagery and data.  Integration into the UAV Ground Control Station (GCS) will be accomplished under the Support Services line item in paragraph 2.21.  

2.6
It is the objective of the Government that the Offeror shall consider the use of Commercial-Off-The-Shelf (COTS) or Non-Developmental Item (NDI) software and hardware to the maximum extent possible.  

2.7
Software.  It is the objective of the Government that the Offeror shall employ their own standard software procedures and documentation to develop all software and mode definition documentation required for the operation and diagnostics of the payload subsystem.  In addition, the Offeror shall provide to the government all collected software metric data and, in addition, access to all software data and documentation (management, program, and technical) developed for the system.

2.8
COMSEC.  A Communications Security (COMSEC) account is required.
2.9
Common Data Format.  It is the objective of the Government that the Offeror develop software to provide detection/tracking reports with appropriate metadata and at a minimum, GPS lat/long/alt, roll, pitch, heading, sensor look angles (Azimuth/Elevation), and sensor Field of View, that is synchronized and time-tagged to a known source, preferably GPS time or UTC, with the corresponding video or image information, such that the information can be fed with ease (RS-170 and Digital data output) into other image exploitation and targeting systems.


2.10
Integrated Product Teams (IPTs).  It is the objective of the Government that the IPTs shall be utilized to facilitate the coordination between the Government and contractor personnel.  Areas of specific interest include, but are not limited to, testing, logistics (including supportability), and program management.
2.11
Reviews.  It is the objective of the Government that all reviews shall take place at the Offeror’s facilities unless otherwise agreed.  Offeror shall conduct Post Award, Integrated Baseline Review, Preliminary Design Review (PDR), Critical Design Review (CDR), Quality Assurance, Reliability, Supportability, Test, and Quarterly reviews, etc.  JTA compliance shall be addressed at every review.  

a.
It is the objective of the Government that the Offeror shall provide all signed sub-contractor(s) agreements within 48 hrs of contract award with all major sub-contractors represented at the Post Award. 
2.12
Integrated Logistics Support (ILS) Program. 
a.
It is the objective of the Government that the Offeror shall develop and provide an ILS program for support for the complete payload.  All elements of ILS, to include Total Ownership Cost Reduction (TOCR), shall be addressed in the planning and design of the payload to include both hardware and software.  The support concept implemented for the EO/IR/LD payload shall be the most effective and efficient combination of organic and/or contractor support capabilities, that builds on inherent system maintainability and reliability characteristics necessary to achieve operational availability and performance, with a minimum logistics footprint, at the lowest overall operations and support cost.  


b.
Performance Based Logistics (PBL) shall be addressed as an integrated, affordable performance package of support designed to optimize system readiness.  

2.13
Safety.  The EO/IR/LD payload and it's integration in a UAV will not present any hazards to system operators or maintainers.  Laser hazards shall be controlled IAW 21 CFR 1040 to the maximum extent possible, as well as MIL-STD-1425 Safety Design Requirements for Military Lasers.  Electrical, mechanical, and other equipment and health hazards shall be controlled IAW industry safety standards.  Software operation/failure shall not contribute to hazards where it controls potentially hazardous hardware components or presents information used to make critical decisions.  Normal operation or any failure of the EO/IR/LD will not compromise the UAV control system or create a fire or other event that could lead to UAV damage or loss. 

2.14
Airworthiness Release.  It is the objective of the Government that the Offeror shall provide all the data to meet the necessary requirements for obtaining flight release/airworthiness qualification during DT, LUT, and ER/MP IOT&E.


2.15
Quality Assurance and Test.  It is the objective of the Government to have an effective Quality Assurance and Test program.  The test program is designed to ensure that high quality systems that meet performance requirements are delivered to the Government, the methods used to validate system requirements are appropriate and cost effective, and that early insight is provided of any problems that might negatively impact system performance or delivery.

a.
The Offeror shall establish, maintain, and operate a quality assurance program acceptable to the Government IAW ANSI/ASQC Q9001-2000 or equivalent.  The Government may audit product and processes as well as the quality system at any stage of contract performance.

b.
The Offeror shall conduct qualification testing (performance, acceptance, EMI/EMC, environmental etc…) per the IPT approved Quality Validation Plan (QVP).  The QVP shall be updated as necessary; all changes require concurrence of the IPT.  The Offeror shall provide qualification test plans and procedures to the IPT for concurrence.  For each failure that occurs during qualification testing and/or Government conducted testing including, but not limited to LUT, DT, IOT&E, etc…, the Offeror shall notify the Government within 48 hours, and shall provide a failed item analysis report (FIAR) within 30 days to the IPT for review and concurrence.  The FIAR shall include a summary of the analysis and identify root cause corrective actions; the remainder of the content shall be as agreed on by the IPT.  The FIAR shall not be considered closed until the IPT has concurred on the report.  Failures occurring during Government conducted testing are also subject to this requirement.  Upon completion of qualification, the Offeror shall provide a report documenting the results, to include raw data, compiled and calculated data, and conclusions of the testing, and all FIARs.

c.
The Offeror shall conduct a reliability test (to simulate the field environments including, but not limited to thermal, vibration, and shock etc…), in which the Offeror shall verify, with 80 percent confidence, that the EO/IR/LD meets the minimum reliability of 160 hours Mean Time Between System Abort (MTBSA), for the airborne and ground components. The Offeror may use standard fixed length or sequential test plans to verify the requirement, or alternatively may use the AMSAA Continuous Reliability Growth Tracking Model using an 80% confidence level.
d.
It is the Government's objective that the EO/IR/LD payload (for both airborne and ground base components) comply with AR 70-38 for all hot, cold and basic climatic conditions, and other environmental conditions including, but not limited to, flight dynamics, operational altitudes, platform speed, operational altitudes, wind, thermal shock, temperature shock, humidity, solar radiation, rain, icing, vibration, mechanical shock, bench shock, salt fog, fungus, transportability, and EMI/EMC.
e. It is the Government’s objective that each EO/IR/LD payload shall be subjected to ESS with the objective being to eliminate workmanship/infant mortality type defects.  Changes to ESS require IPT concurrence.  The Offeror shall present ESS status at each IPT review.

2.16
It is the objective of the Government that the Offeror shall utilize an Earned Value Management System (EVMS), in contractor format, which provides monthly Cost/Schedule Status Reports (C/SSR) to use as a metric to assess contractor activities/progress. The Offeror shall provide the government real time access to C/SSR data (contractor format) at the WBS level that the Offeror manages this effort for cost and schedule.    
2.17
Configuration Management.  The offer shall employ their own procedures for software, hardware and data configuration management.
2.18
Interface Control Documents (ICDs).  It is the objective of the Government that ICDs shall be provided for all the EO/IR/LD external hardware and software interfaces, including the GCS.

2.19
It is the objective of the Government that the six (6) SDD payloads shall be flight tested on an Offeror-furnished air vehicle.  

2.20
To minimize and mitigate the risk of integration of the EO/IR/LD, it is the objective of the Government that the Offeror shall Co-Chair an Integration Control Working Group to facilitate integration issues with:

a.

Tactical Unmanned Air Vehicle (TUAV) Ground Control Station (GCS) ‘One System Concept’ contractor, AAI, for integration of imagery and detection data, display, and mission control of the payload. 

b.
The Army’s ER/MP UAV platform integration contractor.


2.21
Support Services.  It is the objective of the Government to have a line item to provide necessary support for, but not limited to, participation in government tests, correction of system deficiencies in the LUT, refurbishment of the six SDD EO/IR/LD units, Integration/Installation into the UAV System, and Contractor Logistics Support.  


2.22
DoD Information Technology Security Certification and Accreditation Process (DITSCAP).  It is the objective of the Government to have the Offeror provide the necessary documentation/data to satisfy the Information Technology (IT) Security Accreditation Process of DoD 8510.1-M.

2.23
Integrated Data Environment (IDE).  It is an objective of the Government that the Offeror address either digital data delivery or Government access to contractor-maintained technical data bases.  Offeror will be required to propose a plan, in accordance with the solicitation, for the following:

a. integration of the Offeror’s technical information systems and processes

b. authorized Government access to the Offeror’s data bases, and

c. delivery of technical information in digital form.





	

	

	

	




	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	

	

	

	

	

	

	

	

	




	

	

	

	

	

	

	

	

	

	

	





	

	

	

	

	

	

	

	

	

	

	




	

	

	

	

	

	

	

	

	

	


Appendix A

Performance Parameters

Target Description:  For all target range requirements, assume an APC-sized target (3.5m x 3.5m), a ΔT of 4 K (for IR), a target contrast of 30% (for EO), an atmospheric transmission of 0.8/km.  The required distances are all slant ranges and assume a 90% Probability for Identification, Recognition, and Detection.
Laser Designation/Range Finding:  The payload should have the capability to accurately range and designate for precision guided munitions against stationary and moving targets.  This payload augmentation shall be capable of supporting concurrent Air to Ground Missile (ATGM) engagements of two or more targets.  [LOAL or LOBL to be discussed]. The operator must have sufficient resolution to maintain the designator on target at the required ranges.  The payload will require sufficient stabilization and tracking to keep the designator on target while mounted on both fixed-wing and rotary-winged platforms.

Modes of Operation:  This payload will have a Stare mode, a Strip mode, and a Spot mode (as defined in Paragraph 2.3f of the SOO).  Step-stare image mosaicing and precision video geographic registration are required for wide-area search modes.  The payload shall be capable of performing these modes in all Medium and Narrow Fields of View
	Performance Parameter
	KPP
	Threshold
	Objective

	IR Detection Range
(Medium FOV or wider)
	8 km
	
	16 km

	IR Recognition Range
(Narrow FOV or wider)
	8 km
	
	16 km

	IR Identification Range
(Narrow FOV or wider)
	
	4 km
	8 km

	EO Detection Range
(Medium FOV or wider)
	8 km
	
	16 km

	EO Recognition Range
(Narrow FOV or wider)
	8 km
	
	16 km

	EO Identification Range
(Narrow FOV or wider)
	
	4 km
	8 km


Appendix A

Performance Parameters
	Performance Parameter
	KPP
	Threshold
	Objective

	Range Finding Range
	8 km
	
	16 km

	Designation Range
	8 km (LD to Target)
4 km (Missile to Target)
	
	16 km (LD to Target)
8 km (Missile to Target)

	Laser eye safety for Laser Range Finding is mandatory for maintenance, training, and certain operational scenarios.
	Required
	
	

	PRF/PIM Laser Code I/O capability to perform designation on targets for Army, Navy, Air Force weapons.
	
	PRF/PIM I/O capability
	

	The EO/IR/LD payload shall accept in-flight Dynamic Retasking for the LD. 
	
	Yes
	

	Offset Tracking for LD
	
	Offset Tracking
	

	Modes of Operation
	Stare, Spot, and Strip
	
	

	Pointing Stability
	Must support the above operational ranges for target acquisition and designation.

	Azimuth Slew Range
	360°
	
	

	Analog and Digital Outputs for EO and IR sensors
	Required
	
	

	Supports Auto-track algorithms and onboard sensor cross cueing
	Required
	
	

	Full color for visible EO sensor with optional b/w display mode. 
	Required
	
	

	IR Selectable Fields of View (FOV)
	
	Min of 3
(WFOV, MFOV, NFOV)
	

	EO Selectable Fields of View (FOV)
	
	Continuous Zoom 
	

	Total System TLE
	
	10 m
	5 m


Appendix A

Performance Parameters
The Total EO/IR/LD payload shall include all interface cabling, mounting tray and brackets, sensors, LD/LRF, Electronics boxes and any additional equipment, e.g., a specific navigational unit needed to perform the necessary performance parameters outlined in Offeror’s proposed specification.
	Performance Parameter
	KPP
	Threshold
	Objective

	Total System Volume
	
	( 1.9 cubic feet
	( 1.5 cubic feet

	Total System Weight
	
	( 100 lbs
	( 50 lbs

	Total Power (max)
	( 900 Watts
	
	( 500 Watts

	External Mounting below fuselage to allow for ground clearance.
	( 19 inches 
	
	

	Outer Gimbal Diameter.
	( 18 inches 
	
	

	MTBSA
	160 hours
	288 hours
	400 hours

	MTTR
	
	0.5 hours
	

	Day Operational Altitude (AGL)
	
	15-20 k ft
	

	Night Operational Altitude (AGL)
	
	10-15 k ft
	

	Total System TLE
	
	10 m
	5 m

	
	
	
	

	Wide-area search coverage rate (must meet 8km Recognition Range in NFOV IR and 8 km Detection range in MFOV of APC Target,  Air Vehicle @ 70 knots, 10 k feet AGL)
	
	200 km²/hour
	300 km²/hour

	Data Link Rate
	
	175 Mbps
	

	The Imagery shall be JTA-A, NGA and DCGS-A compliant.
	
	
	


Appendix A

Performance Parameters

	Performance Parameter
	KPP
	Threshold
	Objective

	Aided Target Cueing (AiTC).  To provide an automatic cue to the MPO indicating the presence of potential targets within a scene.
	
	AiTC
	

	Aided Target Recognition (AiTR).  To provide the MPO with an automated aid to recognize targets within a scene.
	
	
	AiTR

	Aided Target Identification (AiTI).  To provide the MPO an automatic target identification capability for selected targets, and is dynamically reprogrammable from the GCS.
	
	
	AiTI

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Appendix B

Table B 1-1 Supportability Parameters

Mandatory

	The EO/IR/LD payload shall not present any uncontrolled safety, health hazard, or survivability conditions to personnel. 

	The EO/IR/LD payload shall not present any adverse environmental impacts; and shall avoid the use of toxic or hazardous materials during design/assembly/operation/maintenance. 

	Operator and maintenance manuals (e.g.-10, -12, -13, -14, -12&P, -13&P, -14&P), and checklists shall be provided in hard copy in preliminary draft format..

	Access shall be provided to information and facilities, necessary for the Government to conduct a Core Depot Assessment and develop an organic depot maintenance capability (hardware and software) in accordance with United States Code, Title 10, Section 2464.  Offeror shall identify any restrictions in ability to meet this access requirement.  

	Instructor and Key Personnel (I&KP) training shall be provided to support LUT.

	The payload shall be capable of installation on or removal from the UAV system within 30 minutes by unit level maintainers.

	Maintenance at all levels shall be supported by embedded diagnostics to the line replaceable unit (LRU) level.  Built in Test (BIT) shall unambiguously detect and isolate at least 95% of all faults to a single LRU.

	Packaging and handling of the payload shall be such that damage is not incurred due to shock and vibration while being deployed/transported by C-130 and C-17 aircraft, and CH-47 helicopters.

	Payload shall be designed to be packaged and handled so that it is transportable in Army standard tactical vehicles and trailers.

	Payload shall not cause UAV system to exceed 120 minutes response time at a preplanned launch site based upon a payload installation time not to exceed 30 minutes.

	Payload shall have the capability of self-contained sustainment without re-supply to enable initial operations during a 72 hour surge scenario.


Table B 1-2.  Banded A-Level Supportability Parameters

Most Desirable 
	Sufficient operational and spare assets are required to operationally and logistically support split launch and recovery operations, and four simultaneous RSTA missions.

	Payload operational availability will support the requirement of system time on station of 12-hours. 

	Payload construction, packaging and installation will not exceed the ability of two people to move it from the prime mover to the launch and/or recovery site and back to the prime mover.

	Payload shall not impose additional operator and maintainer personnel requirements for the UAV system.

	Utilize a maintenance concept consisting of Field Maintenance and Sustainment (National) Maintenance.  Field Maintenance includes those tasks that are performed “on system repair” at the point of breakdown or the point of repair.  Sustainment Maintenance consists of those tasks that are normally performed “off system repair”.

	Must be capable of being installed, operated, maintained, and re-supplied by personnel in Mission Oriented Protective Posture (MOPP) IV.

	Standard Automated Test Equipment (ATE) will be used for all maintenance. Standard ATE is defined as the Integrated Family of Test Equipment (IFTE) Soldiers’ Portable On-System Repair Tool (SPORT) for field maintenance, and IFTE Commercial Equivalent Equipment (CEE) and SPORT at sustainment level supports the requirement for standard ATE.

	Automated Identification Technology, sensors and/or software, to enable maintenance (diagnostics, prognostics and reliability) and configuration management tracking is required.

	Maintenance will be supported by embedded prognostics.

	Payload shall have the capability of self-contained sustainment without re-supply to enable initial operations during a 168 hour surge scenario.
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