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ABSTRACT

Current test and evaluation methods are not adequate for fully assessing the operational performance of imaging infrared sensors while they are installed on the weapon system platform.  The use of infrared (IR) scene projection in test and evaluation will augment and redefine test methodologies currently being used to test and evaluate forward looking infrared (FLIR) and imaging IR sensors.  The Mobile Infrared Scene Projector (MIRSP) projects accurate, dynamic, and realistic IR imagery into the entrance aperture of the sensor, such that the sensor would perceive and respond to the imagery as it would to the real-world scenario.  The MIRSP domain of application includes development, analysis, integration, exploitation, training, and test and evaluation of ground and aviation based imaging IR sensors/subsystems/systems.  This applies to FLIR systems, imaging IR missile seekers/guidance sections, as well as non-imaging thermal sensors.  The MIRSP Phase I, “pathfinder” has evolved from other scene projector systems, such as the Flight Motion Simulator Infrared Scene Projector (FIRSP) and the Dynamic Infrared Scene Projector (DIRSP).  Both of these projector systems were designed for laboratory test and evaluation use rather than field test and evaluation use.  This paper will detail the MIRSP design to include trade-off analysis performed at the system/subsystem levels.  The MIRSP Phase II will provide the capability to test and evaluate various electro-optical sensors on a weapon platform.  The MIRSP Phase I and II will be advancing current IR scene projector technologies by exploring other technologies such as mobility/transportability, packaging, sensors, and scene generation. 
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1.  INTRODUCTION

Infrared scene projection (IRSP) is an innovative technology that will revolutionize and redefine test methodologies currently being used to test and evaluate imaging infrared, FLIR and other thermal imagers.  This emerging technology is currently being applied to meet the challenges of 21st century state-of-the-art testing requirements.  Infrared scene projection will provide realistic and repeatable operational-type test scenarios in a controlled synthetic environment tailored for IR reconnaissance, surveillance, and target acquisition sensors. These dynamic scenarios can contain numerous backgrounds, multiple targets, clutter, and countermeasures of interest to the sensor under test (SUT).  IR scene projectors can also serve as excellent tools to support simulation based acquisition (SBA) through the Simulation, Test and Evaluation Process known as STEP.  The STEP significantly reengineers the way modeling and simulation (M&S) is used with test and evaluation to support acquisition reform.1  Infrared scene projectors offer synthetic solutions, innovative and unique opportunity for cooperative development, as well as leveraging opportunities for common FLIR test requirements. 
The IR sensor technology has progressed much faster than its testing capability.  Laboratory testing has remained much the same as it was in the 1960’s, using calibrated static targets.  Today thermal imaging is used for more than visual targeting.  The IR sensors feed algorithms for target trackers, missile trackers, target queue-ers, and automatic target recognizers.  Through the development and use of IRSP technologies we are better able to provide more realistic scenes and targets for fully testing and evaluating current and emerging IR sensors.   Infrared scene projectors are configured to accomplish the same basic purpose: “To stimulate an imaging IR sensor with dynamic, projected radiometric energy of sufficient fidelity that the sensor under test reacts to the synthetic stimulation just as it would to the real-world conditions being simulated.”2
The MIRSP will meet U.S. Army modernization objectives by providing enhanced modeling, simulation and test capabilities for evaluating installed electro-optical (EO) sensors and imaging IR systems during field testing.   Sensor's performance requirements that can be assessed are target detection, recognition, and identification probabilities including aided or automatic target queuing, tracking and recognition. 

Instrumentation does not presently exist to test and evaluate multi-spectral sensors while installed on the weapon system platform.  Existing instrumentation, the DIRSP, can only test at the subsystems level in a laboratory environment.  The MIRSP will decrease required flight time for test and evaluation of EO systems on aviation platforms by 25%, and reduce the target requirements by 20%.  Payback period is estimated at 2.6 years.

2.  MIRSP

The MIRSP is a mobile and transportable instrumentation system, which will project realistic thermal “in-band” dynamic IR energy directly into the entrance aperture of an imaging IR sensor under test.  The MIRSP will also evaluate IR sensors/subsystems while installed on their tactical platform.  This will allow extensive testing of the complete weapon system in a static operational mode, under shelter, prior to dynamic field operational scenarios.  

The MIRSP acquisition will be done in two phases.  Phase I, currently under development, is the development of the “pathfinder” MIRSP, which is a technology risk reduction prototype for the “objective” MIRSP.  Phase II, the “objective” MIRSP, will develop a mobile multi-spectral EO scene projector.  This “objective” instrumentation system will have the capability of testing all of the EO sensors (IR, visible, ultraviolet, etc.) of a full-up weapon system while they are installed on the weapon system.  The MIRSP allows the IRSP the capability to come out of the laboratory and into the tank-yard or aircraft hangar.  This capability will allow the sensor under test to be evaluated while still installed on its tactical platform, thereby providing a “quick look” of system operational performance just prior to mission performance. The “pathfinder” MIRSP leverages existing IRSP technologies from the DIRSP system and maximizes the use of commercial-off-the-shelf (COTS) items.

The MIRSP is currently being developed by the Redstone Technical Test Center (RTTC), Redstone Arsenal, AL. which is part of the U.S. Army Test and Evaluation Command (ATEC), Developmental Test Command (DTC).  The fielding location for the Phase I MIRSP is the ATEC, Army Aviation Technical Test Center (ATTC), Ft. Rucker, AL.  The materiel developer and program manager is the U.S. Army Simulation, Training and Instrumentation Command (STRICOM), Orlando, FL.  The initial operational capability (IOC) for the Phase I MIRSP is scheduled for September 2000.  Following IOC, verification, validation and accreditation (VV&A) activities will resume completing in approximately six months with final operational capability (FOC).   

Without MIRSP, the following data could not be collected as accurately or efficiently during field test and evaluation: (1) changes in automatic target recognition (ATR) probability of detection to varying target or background signatures, (2) FLIR & ATR susceptibility to countermeasures, and (3) assessment of performance of FLIR associated tactical software upgrades to specific scenarios.  The “pathfinder” MIRSP consists of eight subsystems.  Figure 1 shows the “pathfinder” MIRSP system and several of its subsystems.
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Figure 1.  “Pathfinder” MIRSP System and Subsystems

The “pathfinder” MIRSP will be a fully operational dynamic IR scene projector, designed to allow transport to various test centers or field locations when stored in its transport vehicle.  The transport vehicle is a 28-foot COTS transport trailer configured to hold all the necessary equipment.  Inside the trailer the eight subsystems that make up the MIRSP are housed. Once at the particular test site, a two-person team will setup and perform its operation.  Figure 2 shows the complete “pathfinder” MIRSP with its transport trailer. 

[image: image2.png]




2.1 “Pathfinder” MIRSP Subsystems

The following subsections provide a brief description of each of the eight subsystems that make up the “pathfinder” Phase I MIRSP.

2.1.1 Emitter Dewar Subsystem (EDS) 

The EDS is the heart of what makes MIRSP unique and innovative.  The EDS consists of a single 672x544 pixel suspended membrane microresistor emitter array.  This array was developed by Honeywell Technology Center (HTC) for the DIRSP project.  Each emitter pixel is actually a tiny rectangular resistive element that is 45 (m x 61 (m in size.  The resistor element emits radiation in the 2-20 (m range from heat generated by passing a highly controlled amount of current through the element.  The array is contained in a vacuum dewar developed by Mission Research Corporation (MRC) and maintained at a constant –35ºC background temperature. Since the EDS provides continuous broadband IR output, the optics can be exchanged to select any particular waveband of interest (e.g., 3-5(m.).  

2.1.2  Projection Optics Subsystem (POS)

The POS consists of the optics required to project the IR image generated by the EDS into the SUT.  The POS design was optimized for the three field of views (FOVs) of the U.S. Army’s RAH-66 Comanche helicopter Electro-Optic Sensor Subsystem (EOSS).  These FOVs are narrow (1553mm), medium (406mm), and wide (94mm).  The POS, developed by Janos Technology, consists of three interchangeable optical collimators with discrete focal lengths to match the Comanche FOVs.  The stand-off-distance from the MIRSP to the SUT is in excess of 500mm.  The POS narrow and medium FOVs will fill the entire FOV of most second generation FLIRs.  The dynamic area will make up approximately 45% of this FOV.  Upgrades to larger array formats, when they are available, will fill larger areas of the sensors’ FOV.  The “pathfinder” MIRSP will be capable of projecting operational scenarios ranging from 0ºC up to +60ºC environments.  

2.1.3  Dewar Environmental Conditioning Subsystem (DECS)

The DECS provides constant background environment cooling at -35ºC, and vacuum for the emitter array and dewar of the EDS.  The DECS consists of a COTS chiller, vacuum pump, and plumbing.  All associated components of this subsystem are COTS.

2.1.4  Control Electronics Subsystem (CES) 

The CES is comprised of two major sections, Analog Interface Electronics (AIE) chassis and Control Interface and Conditioning Assembly (CICA).  The CICA electronics provides the high-speed interface to Computer Image Generator (CIG) or RS-170 analog video.  In addition to interfacing to the command and control, and input imagery, the CICA formats the data to the emitter array.  These signals provide address and pixel drive voltages which are sent to the AIE electronics.  The AIE converts the incoming pixel drive signals to the required analog voltage for each of the array’s 32 channels (also configurable for 64 channels).  These signals, coupled with the addressing signals, supply complex electronic images to the emitter pixels, which convert the voltage to IR radiation.  In addition, the CICA provides the electronics for real-time, non-uniformity correction (NUC) of the emitter array.  The CES is being developed by Computer Science and Applications, Inc.

2.1.5  Software Control Subsystem (SCS)

The SCS controls all command, data, and status information for the CES. The SCS provides the following function for the MIRSP: subsystem control and monitor; VME control; real-time NUC control; graphical user interface (GUI); and digital video interface.  The SCS controls the MIRSP modes of operation through GUI local operator commands on the CIG.  The SCS software also controls the real-time display of data to the EDS.  The MIRSP GUI commands: Alignment, NUC table construction, built-in-test, digital video standby, and reset.  The SCS total source lines of code is 89,750.   

2.1.6  Mobile Mounting Platform Subsystem (MMPS)

The MMPS is a stabilized mounting platform having six degrees of freedom.  The MMPS consists of the cart assembly, linear and vertical drive stages, and optical gimbal assembly.  The MMPS also serves as carrier for the EDS, POS, CES and part of the DECS.

2.1.7  Non-uniformity correction Sensor Subsystem (NSS)

The NSS determines the image quality of the MIRSP.  In order to achieve image fidelity of sufficient quality and resolution so that the SUT will perceive and respond just as they do to real-world scenes, NUC is necessary.3  This subsystem is used to calibrate the projected scene image.  The NSS consists of the NUC sensor (Agema 1000LR imaging radiometer) and software use for data acquisition.  The NSS software performs three main functions: NUC sensor calibration, emitter array to NUC sensor alignment/calibration, and emitter array calibration.  The real-time NUC (RTNUC) process is done using a 12–step process.3  Before any imagery is projected to the SUT, the MIRSP will undergo a NUC procedure.  The Agema radiometer will be used to measure individual pixel’s radiometric characteristics over a set of input temperatures.  The results will be analyzed and used to create a look-up table.  This look-up table or NUC table will be used by the image generator to insure the individual pixels act in a uniform manner so that projected imagery does not have artifacts induced by the non-uniformity of the pixels.4     

2.1.8  Computer Image Generator Subsystem (CIGS) 

The CIGS is the real-time scene generation platform used to input the 3-D synthetic environment database and host the scene generation and image rendering software.  The CIGS also serves as the user interface (i.e., GUI) to the MIRSP.  The CIGS consists of an SGI Onyx-2, Infinite Reality2 engine graphics.  The Onyx-2 Infinite Reality2 engine provides a high-speed digital data output port, which interfaces to the CES, providing the real-time digital images used to drive the EDS.  The Onyx-2 also contains a 180GB high-speed disk array capable of storing over 30 minutes of pre-recorded imagery for direct playback.  The image generation capability is open, flexible, and expandable.  The MIRSP can project imagery that is synthetically generated, actual IR sensor imagery, and stored pre-recorded imagery data.   

For input scenes, the MIRSP will leverage existing databases and scene generation codes to the maximum extent possible.  These input scenes could be empirical, predictive or pre-recorded for direct playback or any combination.  Similarly, the actual scene generation codes have been directly obtained from other Department of Defense (DoD) developments or COTS products.  These include the DTC Virtual Range (VR), Night Vision Electronic Sensors Directorate (NVESD’s) Paint-The-Night (PTN), Missile Research, Development, and Engineering Center’s (MRDEC’s) Missile Infrared Seeker Analysis Tool (MIRSAT), joint Navy/Air Force Central Test and Evaluation Investment Program (CTEIP) Infrared Sensor Stimulator (IRSS) Scene Generation Subsystem (SGS), Multigen-Paradigms SensorVision and CG2 VTREE real-time scene generator.

2.2 “Objective” MIRSP

The “objective” MIRSP operational requirements will take into account lessons learned from the DIRSP, “pathfinder” MIRSP and other IRSP development projects.  The “objective” MIRSP will have all the capabilities of the “pathfinder,” plus the advantages and insertions of evolving technologies in the resistive array and computer hardware/software.  It is envisioned that it will have a multi-spectral projection and test capability (MWIR, LWIR, ultra-violet, visible, and laser) for testing sensors while installed on the weapon systems platform.  

3. MIRSP UTILIZATION/APPLICATIONS

The use of IRSP technology during sensor test and evaluation is the cornerstone of the ATEC’s Virtual Proving Ground (VPG).  The VPG serves as a cohesive and comprehensive testing tool which leverages ATEC current developmental test capabilities while adding modern M&S and networking/interlinking technologies to provide better and faster test support at lower cost.  As an instrumentation tool, MIRSP will be used to augment current test methods and gather more effective information allowing better evaluation and decisions on weapon systems using imaging IR and FLIR for guidance and targeting.  

Army Close Combat and Aviation Mission Area weapon system sensors will be evaluated using this instrumentation.  These sensors include the Bradley Fighting Vehicle Improved Bradley Acquisition Subsystem (IBAS), Tube-launched Optically tracked Wire guided (TOW) Improved Target Acquisition System (ITAS), Unmanned Ground Vehicle, Future Combat System, Javelin Imaging IR Missile System, Comanche - EOSS, and other future 2nd generation imaging IR subsystems/systems.  The interfacing architecture for this IR scene generation technology will be compliant with the DoD’s High Level Architecture, or HLA.

During the acquisition process IRSP will help in significantly reducing program risk by introducing more realism into early design and testing.  Later in the process it can evaluate the effectiveness of IR sensors over their full performance envelope.  Better decisions can be made with more confidence throughout the acquisition process.  Sensor performance and operational characteristics can be evaluated through M&S throughout its acquisition development cycle.  The use of IRSP as an M&S tool throughout the acquisition process is known as SBA.

The MIRSP domain of application includes development, analysis, integration, exploitation, training, and test and evaluation of installed ground and aviation based imaging IR sensors/subsystems/systems.  This applies to FLIR systems, imaging IR missile seekers/guidance sections, as well as non-imaging thermal sensors.  Applications go beyond laboratory and installed systems testing; MIRSP provides an ideal method of planning field tests to optimize the time spent in the field and can also be extended to include training, tactics and doctrine development.5 

Other similar instrumentation programs that utilize MIRSP technologies include the Army’s DIRSP, Army’s FIRSP, Air Force Wideband Infrared Scene Projector (WISP) and joint Air Force/Navy CTEIP - IRSS. 

The first utilization of the “pathfinder” MIRSP will be in support of sensor integration and testing of the Comanche EOSS and the Mission Equipment Package (MEP) in the System Integration Laboratory (SIL).  The MIRSP will be used in an open-loop configuration in the SIL as a tool for the integration and checkout of the sensor components.  The MIRSP will also be used as part of the overall system level Comanche test flight program.  Further details are available on the usage of the “pathfinder” MIRSP at SIL in a concurrent paper in this volume.4  One of the benefits of using MIRSP during testing is that the test data obtained can be used in reducing the amount of flight testing required to verify the sensor performance and limitations, thus reducing the overall test costs for Comanche.  Figure 3 shows the “pathfinder” MIRSP in a closed-loop configuration with the Comanche RAH-66 helicopter.   
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Figure 3.  MIRSP Closed-Loop Phase I “Pathfinder” Configuration

The MIRSP can also be used to evaluate sensor efficiency and degradation over time on installed tactical systems.  The IR sensors can be baselined as they are installed in the factory, and can be periodically checked/tested during their operational life cycle.  These test results will give an indication of the sensors degradation over time, and can also be used to predict the replacement rates and logistical spare requirements of fielded sensor systems. 
4. MIRSP DESIGN TRADE-OFFS

4.1 Emitter Array Selection

During the initial design for the “pathfinder,” several design trade-off analysis (TOA) were done for the purpose of optimizing the system design.  One of the key TOA’s was deciding which of two possible emitter arrays would be used in the design for the EDS.  The two arrays that were analyzed were the existing DIRSP array, developed by HTC for the DIRSP program, and the Multi-spectral Infrared Animation Generation Equipment (MIRAGE) array, being developed by Santa Barbara Infrared, (SBIR) Inc., and Indigo Systems Corporation.  The DIRSP array that was used for the TOA was a residual engineering grade array that was obtained via the DIRSP contract.  The final science grade arrays had not been completed by HTC at the time.  This array was designated as the DIRSP Engineering Grade Array or DEGA.  The DEGA was integrated into a prototype “pathfinder” MIRSP by RTTC and used for risk mitigation purposes.  The MIRAGE array was still in early development by SBIR and data was not available for making comparisons.  Therefore, data used for MIRAGE was predicted/calculated data and obtained from technical papers and discussion with SBIR. 

Throughout the TOA it was difficult to make quantitative measurements because of not having a MIRAGE array to characterize.  The TOA MIRAGE performance parameters were based on design and not verified.  The TOA decision had to be completed by preliminary design review (PDR) so the EDS design could be completed.   Some of the advantages of the DIRSP array included: arrays were being used on an existing IRSP (DIRSP); several arrays were available for selection and spares; larger field of view than MIRAGE; least costly to implement; and, government controlled design.  Several advantages of the MIRAGE array included: smaller and lighter packaging; didn’t require “dedicated on” vacuum pump; “snapshot” mode of operation; and, easier upgrade of electronics for larger format arrays.  A comparison of both the DEGA and MIRAGE arrays is shown in Table 1.  For purposes of this paper, the figure only shows a representative set of performance parameters that were included in the TOA.          

One of the key advantages of the MIRAGE array is the unique scanning feature called “snapshot” updating.  In this “snapshot” mode, all the pixels in the array are updated simultaneously to provide a stable image.  This helps to solve synchronization and latency problems inherent in “rolling-update” type designs, where data is always changing somewhere on the array at any given time.6   The DIRSP array would provide ATTC with a capability to project dynamic imagery for Comanche SIL testing, however, it may be unable to fully exercise the Comanche EOSS Automatic Target Detection/ Classification (ATD/C) algorithms due to insufficient FOV coverage (~ 45% w/ DEGA).  Despite some of the advantages of the MIRAGE array, at the time of the PDR in May 1999, the MIRSP team concluded that the technology was not yet mature and remained unproven.  The MIRAGE array risks outweighed the advantages, therefore, the team decided that the DEGA was the option with the least risk, least schedule impact, and least cost to the “pathfinder” project. 

Performance Characteristic
DIRSP Engineering Grade Array (DEGA)
MIRAGE Array
“Pathfinder” MIRSP Requirement

Frame Size
672X544
512X512
>512X512

Pixel Pitch
45X61
39X39
N/A

FOV area filled by Array (NFOV) 
45% 
24%
N/A

Upgrade Path to larger Arrays
Requires new Array design and Hardware
Requires new Array, Modify electronics
N/A

Temperature Drift
Minimized
Minimized
Minimized

Maximum Heat Dissipation
300W @ Max Current
120-150 W
N/A

Defective Pixels
< 3%
<< 1%
<= 3%, (none desired)

Minimum Controllable Delta Simulated Temperature (ºC.)
.009 @ 22 ºC,

.018 @ 100 ºC
.004 @ 22 ºC,

.024 @ 300 ºC
<= 0.02 ºC

Maximum Simulated Temperature  (8-12 μm )
373K
606K
373K

Array Maximum Frame Rate 
90 Hz
200 Hz
N/A

Vacuum hold times on Dewar
15 Min (Vacuum has to be part of system)
2 Months
N/A

Snapshot Mode
No
Yes
N/A

Array Fill Factor
58%
46%
N/A

BSTF
273K
273K
273K

Operating Spectrum (μm)
0.5-20 μm
2-14+ μm
Continuous over

7-12 μm

Locked “On” Pixels 
Minimized, Lased off
None, Lased off
N/A

Input Image
DDO2, RS-170
DDO2, RS-170, PAL
DDO2, RS-170

Table 1.  A Comparison of Both the DEGA and MIRAGE Arrays.

4.2  Optical Subsystem Design

Two major factors were involved in the design of the projection optics subsystem for the “pathfinder” MIRSP.  During concept exploration the Integrated Product Team (IPT) debated whether or not to design the “pathfinder” MIRSP with zoom optics or single focal length lens system.  After much debate and consultation with various optics manufacturers, the IPT elected to go with three interchangeable fixed focal length collimator lens groups.  The other major factor involved in the TOA was to which array configuration was the optical design based on.  

Because the Comanche EOSS was the primary sensor for initial use and testing, the POS was designed and optimized for the three Comanche FOV’s, narrow (1553 mm), medium (406 mm), and wide (94 mm).  Reliability and robustness were among the most important reasons for this decision.  The driving force behind this decision was the fact that the MIRSP is going to be mobile and transportable, and therefore the entire mobile components (i.e., MMPS mounted components) will be moved in and out of the transport vehicle on a regular basis.  Mobility was a key factor in determining that fixed focal length was preferred over a zoom system.  

Reliability was of most concern; lessons learned from the DIRSP project showed that there was some risk in developing a zoom system due to the size and manufacturing complexity.  The IPT was also concerned with the possibility of damage to one of the interchangeable fixed focal length lenses while changing collimator assemblies.  These concerns were told to the optics manufacturer, Janos Technology, and the design incorporated ease of installation concepts to help alleviate damage from accidental dropping of a collimator assembly.   

During the concept exploration phase, the IPT considered using a DIRSP array or a MIRAGE array as discussed in the previous subsection.  The optics for the “pathfinder” required matching the specific array to the optical design.  The array TOA was still ongoing, therefore, the IPT decided to have Janos Technology design two sets of optics, one for each array configuration, DEGA and MIRAGE.  Then at the POS critical design review (CDR), the IPT down-selected to the DEGA since this was the array selected for the “pathfinder” design. 

Lessons learned from the DIRSP program played a major role in this TOA.  The DIRSP projection optics subsystem is very large and has a multiple zoom capability.  In having a multiple zoom system, the amount of risk increases due to the number of moving lenses and electrical/mechanical components in the subsystem. 

5.  MIRSP VERIFICATION, VALIDATION AND ACCREDITATION

The process of VV&A is essential for widespread acceptance of IRSP.  Many issues exist for VV&A in using the MIRSP system for testing.  These issues include a clearly defined domain of application, intended use, observer variability,7 measures of effectiveness, objective image quality metrics, and standardization across the different military services.  One such mechanism for establishing standardization is through the International Test Operations Procedures (ITOP).8  The project developer performs the verification and assists the project proponent during the validation.  The project application sponsor is responsible for the accreditation with help from the verification and validation (V&V) proponent.  

A VV&A methodology for Army VPG simulations had been previously established.9  Since a scene projector system has not previously completed a VV&A cycle, there is some interpretation still open for true VV&A requirements for IRSP systems such as the MIRSP.  Successful application of the MIRSP will be strongly dependent on the realism of the simulated imagery used as input for the MIRSP.  The VV&A will therefore depend on both the image generator as well as the scene projection subsystem.

Verification is defined as “the process of determining that a [simulation] accurately represents the developer’s conceptual description and specifications and meets the needs stated in the requirements document.”9,10  The fundamental requirements document for the “pathfinder” MIRSP is a performance specification.  The acceptance test plans and procedures center on a test verification matrix of the subsystems and components against the items specified in the performance specification.  The one-time successful completion of the verification matrix during acceptance testing will be the essence of MIRSP verification.  When significant component upgrades are made to the system, then verification will be repeated to ensure there is no new performance degradation to the “pathfinder.” 

Validation is defined as “the process of determining the extent to which a [simulation] accurately represents the real world from the perspective of the intended use of the [simulation].”9,10   A difficulty in validating a pioneering IRSP system such as the MIRSP is that specific applications for such a device will be explored as the system is used.  Therefore, as specific intended uses are continually uncovered, validation of those specific uses will be incrementally performed.

Accreditation is defined as “an official determination that a M&S system is acceptable for its intended purposes.”  Accreditation occurs at a generalized “class of applications” level as well as an “application specific” level.  For any specific use, accreditation must occur at both levels.  The Army M&S Executive Council reviews accreditation at the generalized level, while the application sponsor is the accrediting authority at the specific level. 9,10 

At this point in time, VV&A activities for MISRP systems are underway, and a draft implementation plan is being developed using the format and lessons learned from the DIRSP project.  Objective metrics are also being developed for use in the V&V process.  It is important that the IR sensor and target acquisition community consider how to specify performance and other issues associated with VV&A for evaluating the capability of a sensor to “perceive” and “respond” as it would in the real world.

There are some overarching capabilities of the MIRSP system that have been well understood from system conception.  For example, the MIRSP will project IR imagery based on the simulated imagery input to the IR emitter.  The verification process will demonstrate that the “pathfinder” MIRSP projects IR energy representing the same fidelity digital input IR imagery.  To determine the extent of real-world realism, the realism of the input simulation of an IR scene becomes paramount.  Obviously, without realistic input there is no hope of realistic output (the basic garbage-in garbage-out taxonomy).  Therefore, a reasonable approach to MIRSP validation is to repeat a successful scene generator validation exercise with MIRSP in the loop, and verify the results are not degraded by the scene projection subsystem.

Concerning validation, the real question is, does the MIRSP degrade the realism of the input imagery?  If there is no available realistic imagery for an application, then it cannot be assumed the MIRSP can be validated for the given application.  The users of the MIRSP at ATTC do not desire to enter into the arena of developing IR imagery with some given level of realism.  It is preferable to leverage previously validated IR simulations and extend the simulation utility by driving the MIRSP projection hardware to stimulate installed sensor systems.  The results of preliminary MIRSP utility and the results of VV&A efforts will be subjects of future reports. 

6.  CONCLUSIONS

The “pathfinder” MIRSP will be a very useful addition to the ATEC inventory of test instrumentation.  Previous demonstrations with prototype Phase I MIRSP components have shown the utility of using MIRSP for installed IR sensor field test and evaluation.  Currently, instrumentation systems exist for evaluating IR sensor performance in the laboratory, but the Phase I MIRSP will enhance these capabilities by providing a mobile and transportable test instrumentation system for installed sensors test and evaluation.  This premier capability is the result of strong partnerships between STRICOM and ATEC DTC test centers.  

Phase II “objective” MIRSP will build on this capability and allow for testing several EO sensors on a multi-sensor tactical weapon system.  At that point, one set of test instrumentation can test all the sensors on one vehicle or aviation platform.  The concept exploration and development phase for “objective” MIRSP will begin this fiscal year (FY), with expected IOC in FY03.  Current plans include leveraging existing development efforts and technologies from the CTEIP IRSS program.  The IRSS program has proposed a joint Navy, Air Force and Army pre-planned product improvement (P3I) to their existing IRSS scene projection efforts that will provide the means for execution and completion of the “objective” MIRSP.  

Army VPG VV&A methodology is well defined for simulations.  Since the MIRSP is a hardware stimulator driven by an IR simulation, the VV&A efforts are focused on demonstrating minimal degradation of the input simulation realism.  Results from using the MIRSP in its baseline configuration to perform VV&A tasks as well as supporting EOSS/MEP testing in the Comanche SIL will soon be available.

These IRSP technologies and instrumentation systems increase testing accuracy and effectiveness and provide for overall improved decision-making capability.  Also, MIRSP will improve testing efficiency and eventually reduce the scope and cost required for sensor subsystem/system field-testing.        
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Figure 2.  “Pathfinder” MIRSP Configuration with Transport Trailer





































































































� EMBED PowerPoint.Slide.8  ���

















Projection Optics 


Subsystem


















































X, Y and Z Translation Stages








Mobile Mounting Platform Subsystem -


Hydraulic Cart Assembly











Emitter Dewar


Subsystem








Dewar Environmental Conditioning Subsystem - Vacuum Pump








Control Electronics


Subsystem -


Analog Electronics








( Correspondence: Email: henry_lastra@stricom.army.mil; Telephone: 407-384-5239; Fax: 407-384-5248; http://stricom.army.mil








3

[image: image4.wmf]Avionics Interface

Electronics

Pathfinder MIRSP System

Aviation Platform

_991470801.ppt


Avionics Interface

Electronics

Pathfinder MIRSP System

Aviation Platform

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PEO IEW&S Brief


























