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4.0 GENERAL COMMITTEE TECHNICAL SESSION

4.1 Government Agencies Summary Reports

4.1.1 U.S. Navy

4.1.1.1  NAWCAD S&T - Marc Steinberg

Results were presented from the first flight of the retrofit reconfigurable control law on the F-18.   Pilot handling qualities ratings/comments and flight-data time histories were shown for a set of evaluation maneuvers with a simulated aileron failure. The right aileron was disabled (locked) at a 15 degree offset from its trim position. This simulated failure was accomplished through use of special flight control research software that is hosted on the Fleet Support Flight Control Computer. The purpose of the experiment was to determine the potential benefits of implementing a retrofit reconfiguration strategy that modifies the pilot inputs to compensate for battle damage or actuator failures.  Handling qualities improvements were observed for pitch-axis tasks and guns tracking maneuvers, and the delta-HQRs are comparable for smooth and aggressive maneuvers.   The handling qualities ratings agree closely with those obtained in the hardware-in-the-loop simulations in the NAVAIR manned flight simulator facility.  In addition, a summary was provided of operator in-the-loop and in-water demonstrations under the Intelligent Autonomy program and new starts in autonomous control for maritime operations and shipboard dynamic interface were briefly discussed.

4.1.2  US Air Force

4.1.2.1  Air Force Research Lab – Brian Van Vliet
The Air Force Research Laboratory, Air Vehicles Directorate, manages a Capability Area called Cooperative Aerospace Operations.  This area focuses on control technologies to improve the operations of Unmanned Air Vehicles (UAVs).  The area’s overarching goal is to achieve “same base; same time; same tempo” operations for UAVs as manned aircraft.  The research areas include: mixed manned / unmanned teams; UAV in-situ decision making; transparent airspace operations; adaptive software V&V; and reliable unmanned operations.  

The FARs require aircraft have a “see and avoid” capability to operation in the National Air Space (NAS).  This is the last line of defense to avoid collision between two air vehicles.  For manned aircraft, the pilot easily achieves this through constant vigilance outside the cockpit.  For UAVs, this is a tremendous challenge.  To accomplish this capability, AFRL initiated a “Sense and Avoid” (SAA) Program.  The goal is to develop and flight demonstrate safe multi-UAV air operations in the NAS and AOR.  The greatest challenge is how to achieve an “equivalent level of safety”.  The program approach is to use three electric-optical sensors and passive ranging technology to identify potential collision threats to the UAV and, if necessary, accomplish a collision avoidance maneuver.  The desired initial transition is the Global Hawk and Predator.

Present day air weapon systems are able to project/power around the world (deployment) quickly in part due aerial refueling.  Additionally, long persistence in the AOR (employment) can be maintained again due in part to aerial refueling.  AFRL has initiated the Automated Aerial Refueling (AAR) Program to develop this same capability for UCAVs.  The AAR Program will provide the capability for UCAVs to precisely station-keep in the air refueling Contact Position; and to safely maneuver to / from the Contact Position.  To date, two key flight tests have occurred.  In Sep 04, the Open Loop Flight Test occurred evaluating the GPS satellite blockage due to being under the tanker (KC-135) in the contact position.  In Sep 05, the TTNT Data Link evaluated DARPA’s new data link in a seven-aircraft operation attempting to maximize the data transfer on the link.  The test was also the first look at the Precision GPS operation on the surrogate UCAV (Calspan Learjet).  The desired initial transition is the J-UCAS Program.

AFRL’s Autonomous Opportune Landing Capability Program is developing two unique capabilities: Opportune Landing System (OLS) and the Autonomous Approach and Landing Capability (AALC).  The OLS will allow the warfighter to identify a safe Landing Zone using overhead assets (satellite or aircraft) utilizing hyper-spectral sensors identifying surface type and hardness.  The AALC program will provide tactical aircraft the ability to operate in zero ceiling-zero visibility weather conditions without dependence on any ground navigation equipment.  The desired initial transition is the C-17.

4.1.3  NASA

4.1.3.1  Headquarters – Herm Rediess

NASA in transition – Many changes are taking place in NASA.   Mike Griffin is the new Administrator and Shana Dale has been nominated for Deputy Administrator.  Mike Griffin is in the process of replacing all the Associate Administrators (AA): Scott Horowitz is the new AA for Exploration Systems; William Gerstenmaier is the new AA for Space Operations; and Mary Cleave is the new AA for Science.   He is in the process of selecting the AA for Aeronautics Research. Vic Lebacqz, previous AA for Aeronautics and long-time member of this Committee, is retiring from NASA and will be joining UC Santa Cruz.    Lisa Porter, a Special Assistant to the Administrator for Aeronautics, is providing guidance for restructuring the Aeronautics program.   General Roy Bridges (USAF Ret.) announced his retirement as the Director of Langley Research Center.   Lesa Roe, the former Deputy, is the new Center Director.   Julian Earls announced his retirement as Glenn Research Center Director. Woodrow Whitlow has been named as his replacement.

Space exploration is clearly the number one priority and the primary focus of Dr. Griffin’s attention.   The new Exploration Architecture was announced in September (see www.nasa.gov).   Returning the Space Shuttle to flight is critical for completing and servicing the International Space Station (ISS) in the near term.   New heavy lift and crew launch vehicles will begin servicing the ISS in five years.   The Science Mission remains about the same, to obtain scientific knowledge of the Earth-Sun system, the Solar system, and the universe. The Administrator plans to maintain, strengthen and rely heavily on NASA in-house expertise for all NASA Missions, including Aeronautics.

Aeronautics remains the lowest priority and funding.  The FY06 request is $852.3M, down from $1,056.8M in FY04, $906.2M in FY05 and decreasing to about $717M by 2010.  The program is being reshaped to focus on fundamental aeronautics research.   A series of workshops are being held at the aeronautics research Centers for in-house technical experts to define detail multi-year 

research roadmaps with specific milestones in each of 9 to 11 technical areas.   The reshaped program will be vetted to industry and academia once fully developed, probably in November or December.   The research projects will be proposed by key disciplinary experts at the Centers in the 9 to 11 areas.   Any planned university research is to be included in the Center proposals.    Research facilities, like wind tunnels, will be maintained as National assets.  The Aeronautics Program will continue to support the Joint Planning and Development Office (JPDO).

4.1.4  FAA

4.1.4.1  FAA Tech Center - Stanley Pszczolkowski

Congress directed 7 departments and agencies to ensure that the Next Generation Air Transportation System (NGATS) meets safety, security, mobility, efficiency and capacity needs well into the future. Congress also directed the departments and agencies form a Senior Policy Committee to direct this effort. In response, this committee has established a Joint Program Development Office (JPDO). In December 2004, the JPDO published an “Integrated Plan for the Next Generation Air Transportation System” that contains 8 transformation strategies. One of these strategies is to “Establish an Agile Air Traffic System” that accommodates future requirements, technologies and improvements; is readily responsive to shifts in demand and supports the wide range and number of operations tailored to customer needs. To meet these goals, a number of major NGATS characteristics have been identified that require an accurate 4 dimensional model of aircraft trajectory. Independent of the JPDO, the FAA, NASA, Eurocontrol and the Civil Aviation Authority of France are working jointly to define a common methodology for the validation and improvement of trajectory prediction capabilities.

4.2 Research Institutions, Industry and University Reports
4.2.1 Universities
4.2.1.1  University of  California/Berkeley – Karl Hedrick

We established the Center for Collaborative Control of Unmanned Vehicles at Berkeley in 2003. My colleague, Raja Sengupta and I are concentrating on multiple vehicle teaming and autonomy. We have established a fleet of 4 UAV’s that are equipped with PC 104’s and communication capabilities for air-to-ground and air-to-air communication. We have flight tested several multiple collaborating UAV scenarios. We are currently working on high level human-to-agent and agent –to-agent information exchange formats, we have named this format BLCC (Berkeley Language for
Collaborative Control). In addition we are working on incorporating vision in the navigation feedback loop for UAV’s.

4.2.1.2  University of  California/Davis - Ron Hess

A brief summary of five research projects was presented.  These projects included 

(1)  A simplified technique for modeling piloted rotorcraft operations near ships;  Research sponsored as part of a Phase II SBIR with Robert Heffley Engineering – Pilot Behavioral Modeling for Flight Operations Near Ships; Naval Air Warfare Center, Patuxent River, MD.

(2)  A simplified approach for modeling pilot pursuit control behavior in multi-loop flight tasks; Research sponsored as part of a Phase II SBIR with Robert Heffley Engineering – Pilot Behavioral Modeling for Flight Operations Near Ships; Naval Air Warfare Center, Patuxent River, MD.

(3)  Certification and design issues for rudder control systems in transport aircraft; Research Sponsored by FAA Hughes Research Center – Certification Standards for Transport Aircraft.
(4)  Nonlinear inversion control for a ducted fan UAV; Research Sponsored by Army Aeroflightdynamics Directorate, NASA Ames Research Center.

(5)  Design, construction, and testing of a UAV for remote sensing; Research sponsored by University of California, California Space Institute (two-year grant).

4.2.1.3  University of Florida – Rick Lind

Not Presented

4.2.1.4  University of Minnesota – Gary Balas

The current research on going at the University of Minnesota in the controls area includes:

· “Control Reconfiguration and Fault Detection and Isolation Using Linear, Parameter Varying Techniques,” NASA Langley Research Center, NASA Aviation Safety Program, Dr. Christine Belcastro Technical Monitor

· “Stability and Control of Supercavitating Vehicles,” ONR, Dr. Kam Ng Program Manager. A special session planned for the 2006 American Control Conference entitled “Modeling and Control of High-Speed Underwater Vehicles”

· Local Arrangements Chair, 2006 American Control Conference, 14-16 June 2006, Minneapolis, MN 

· “Control of Projectiles” sponsored by ATK precision guidance organization.
· “Development of Analysis Tools for Certification of Flight Control Laws,” joint work with Andy Packard at UC Berkeley and Pete Seiler at Honeywell. This research is being funded by AFOSR.
4.2.2  Research Institutes and Companies

4.2.2.1  Airbus – Pascal Traverse
First of all, some key A380 (guidance & control) dates: first flight the 27 of April, first automatic landing the 1st of June, and first landing with electrical-only actuation the 27th of August.

Several papers have been published this year: on A380 system architecture, on dependability principles, on non-linear robust autoland, on multi-objectives control law, and on the assessment of the flight mechanics of the “Baghdad” landing with engines control only.

4.2.2.2  Athena Tech., Inc. – Vlad Gavrilets

Athena Technologies is a provider of integrated, miniature flight control, navigation, and vehicle management systems for unmanned aircraft.

Athena's Guidestar products are used on several production UAVs and target drones, including Army RQ-7B Shadow TUAV and Air Force BQM-167 target. 

Recent developments include maiden flight of the first European UCAV, and high-speed maneuvering flight of a free-wing ducted fan VTOL aircraft.   

4.2.2.3  Barron Associates  - Dave Ward

Barron Associates, Inc. reported on a number of recent and ongoing controls projects.  The Retrofit Reconfigurable Control for the F/18 (NAVAIR Ph III) has been implemented and evaluated in HIL simulations on the Navy’s Fleet-Support Flight Control Computer (FSFCC at Pax River.  This controller uses parameter identification and receding-horizon control to compensate for failures.  A successful first flight occurred on July 6, and further flights are scheduled for the remainder of the year.  Barron Associates is also working on fault detection approaches for marine diesel engines (ONR).  In an STTR with UVA and U. Wyoming, Barron Associates is working to develop active flow control hardware and control algorithms for synthetic jet actuators (AFOSR).  With Boeing and the Air Force, Barron is developing adaptive guidance, control, and trajectory generation algorithms for the DARPA CAV and reusable launch vehicles; this software is currently being evaluated in Boeing’s X-43 HIL simulator.  Two Navy controls applications include control of undersea vehicles with multiple, diverse effectors (NavSEA) and control of a supercavitating torpedo (ONR).  Barron Associates also continues to conduct research and development into tools and methods for V&V of intelligent systems.  Projects in this area include. Control-law Automated Evaluation through Simulation-based and Analytic Routines- CAESAR  (NASA Langley), Real-Time Monitoring of Safety Margins (NASA Langley) and Run-Time Verification and Validation for Flight Critical Systems (AFRL).  The former is concerned with intelligent Monte-Carlo analysis of complex control laws with analytic and simulation-based margin generation and estimation; the monitoring work is concerned with real-time margin estimation and flight test supervision, and the AFRL work is concerned with software “wrappers” that monitor the execution of flight-critical software and safely revert to an off-line validated system in the presence of software errors or unforeseen adverse algorithm behavior.
4.2.2.4  Calspan – Eric Ohmit

Calspan has had a busy first 8 months since its reformation in February 2005.  The new hangar in Niagara Falls, NY is open for business.  This Hangar is the new home of the Flight Research and Vehicle Engineering groups and is located at the Niagara Falls International Airport (IAG).  This was a $13.3M, 3 year project which used a combination of NYS grants and private funding.  This state-of-the-art 82,500 sq ft facility located on a 9.9 acre site is able to accommodate 2 B737-200 sized aircraft and contains both offices and aircraft maintenance facilities.  This site has sufficient room for an additional 60,000 sq ft hangar


Calspan has participated in a contract funded and sponsored by AFRL which utilized our #2 variable stability Learjet for the JUCAS Automatic Aerial Refueling program.  Initial test flights were carried out in September 2004 with the Niagara Falls ANG KC-135 to gather data for Boeing and Northrop Grumman PGPS and EO sensors which will be used.  8 flights, 12.2 Flt-Hrs were flown (video shown).  A Second Flight Test Program was conducted during September 2005 at NAWCWD China Lake, CA.  This test was to verify the use of the Tactical Targeting Network Technology (TTNT) data link for simulated Aerial Refueling and Carrier Approaches.  This system was developed by Rockwell Collins. Five other aircraft (NAVAIR E-2C, F15, F-18, Revere B-707, T-39 & R-C Saberliner) and three ground stations participated in the flight tests.  Seven Flights, 9.7 Flt-Hrs and many days of integration and ground tests were conducted.

The Lear 2 is also undergoing several modifications in support of future AAR work through the installation of a servoed throttle for control of the speed degree of freedom.  This system was utilized for an AFTPS Test Management Project to evaluate an Autonomous Formation Flight program.  This program completed 7 flights during October 3rd through 14th.  Additional AAR flights are planned for Autonomous Position keeping in May through July 2006 and final Automated closed-loop tests and trajectory control (observation, pre-contact, contact & breakaway) during June through July 2007.  We are completing the variable stability system modifications of our third Learjet and expect them to be completed in March 2006.  These modifications should enhance the variable stability system capabilities and pilot interface.  Other upcoming programs include the STI Feel System evaluation and on-going programs for the Air Force and Navy Test Pilot schools, EPNER, National TPS and FAA PIO workshop training.

The Total In-flight Simulator is being used to support Boeing for advanced control system testing.  This program was conducted during June 2005 completing 7 flights and 11 hours, further testing will be completed during October/November 2005 for four additional flights.

VISTA has just completed an upgrade to the VSS computers by replacing the Intel based VME processors with PowerPCs.  It has also re-entered the AFTPS Handling Qualities and Flight Control curriculum.  

Lastly we have begun the development of our Unmanned Vehicle Proving Ground in Ashford, NY.  This facility is located on 600+ acres of property, owned by Calspan which includes an existing (~30 Acres) of cleared property on plateau, the property includes hilly terrain (~200 ft elevation changes and ravines.  This property is bounded by Cattaraugus creek and sparsely populated farm and woodlands.  Upgrades in work to make facility available for UAV and UGV testing include a runway 50x500’ initial with expansion to 50x1500’ a COA for UAV operations in airspace, telemetry and infrastructure to support flight testing.  There is a potential for combined operations with UGVs and potential for interoperation with ordinance or explosives testing (existing gun and explosives range on-site)

4.2.2.5  Hoh Aeronautics, Inc. - Dave Mitchell

HAI is wrapping up work on an initial development program for the US Army.  This program will result in an Aeronautical Design Standard for helicopter simulators.  Very preliminary simulator evaluations, using a fixed-base facility, one pilot, one task, and simple helicopter dynamics, has demonstrated that it is possible to identify limits to pilot perception for errors in the math model.  The big challenges are to find the best way to capture the effects of these errors and the best format for a specification.  The limits to perceived added dynamics identified so far are quite far outside the familiar “Maximum Unnoticeable Added Dynamics,” or MUAD, envelopes developed in the 1980s.  It is expected that the format of the newly defined “maximum error envelopes” will vary with simulator fidelity:  a motion-based simulator with high visual fidelity will tolerate less math modeling error than a fixed-base part-task simulator with simple visuals.  On a separate topic, HAI has recently begun work on a contract for the Federal Aviation Administration to develop a comprehensive test plan for assessing the usage of rudder pedals in the control of transport airplanes.

4.2.2.6  Honeywell Tech Center – Sanjay  Parthasarathy

This talk reviews significant milestones accomplished at Honeywell’s Aerospace Center of Excellence in Guidance, Navigation and Control, since the 2005 Spring meeting of ACGSC (# 95).

1) iPINS – personal navigator system. Honeywell completed a successful demonstration of a personal navigation system under a DARPA seedling program. Inertial navigation sensors, dead reckoning, time-of-arrival and gait analysis algorithms were used to locate a soldier to acceptable positional accuracy.

2) Autonomous systems – Highlights since March from some programs at Honeywell in intelligent autonomy are listed below:

Micro-Air Vehicle (MAV): The MAV (a backpackable ducted-fan UAV) developed under a DARPA-ACTD program is now being tested by soldiers at Ft. Benning and Schofield. Autonomous operations were conducted, with a range of at least 8.5km.

Organic Air Vehicle (OAV-2): Phase 2 of this DARPA program commenced in July. The focus will continue on collision avoidance algorithms and demonstrations. During Phase 1 of the program, various sensor modalities were evaluated to detect 6mm wires at 50+m, and path-planning and collision avoidance algorithms were developed and simulated. Under Phase 2, the collision avoidance sensor and algorithms will be demonstrated in-flight on a surrogate vehicle. Simultaneously, the design of the vehicle and its flight control systems is progressing as planned.

HURT program: (Heterogeneous Urban RSTA Teams) – This DARPA program led by Northrop Grumman was kicked-off early January. HURT aims to  provide on-demand reconnaissance using multiple UAVs in urban environments. Honeywell provides the planning and control modules for this program. The first demonstration was held Sept 22 at Victorville, CA, wherein Honeywell provided vehicle tracking and surveillance algorithms integrated into the HURT ground control station. 4 small UAVs were used in the demonstration – 2 pointers, 1 raven and 1 Yamaha R-Max. 

The HURT system autonomously prioritized each RSTA request and directed the most suitable UAV to the location for a closer look while maintaining continuous broad-area surveillance by the other UAVs. 

4.2.2.7  Institute of Flight Research at DLR – Frank Thielecke

Abstract Unavailable

4.2.2.8  Saab – Staffan Bogg

The presentation briefly describes the background to the wake vortex problem that has been encountered with the JAS 39 Gripen and that is currently being solved by control law changes. At initial wake vortex passages there is a risk that the AoA vanes sense a decreased AoA when the aircraft enters the vortex and therefore adds more elevon command to fulfill the pilot pitch command. When the vortex shortly after hits the fuselage and wings, the elevons may be in a less favorable position.

The implemented filters and control law changes has recently entered the flight test phase and so far all (approximately 65) wake vortex passages has been detected. The topic will be further described at the SAE fall meeting 2006 when flight test results are available as well as the final design.

The presentation also gives a snapshot of the development status for the Gripen FCS and new functionalities that are implemented such as improved maneuver load limiting functionality (required due to new external stores), coupled control functionality (with automatic navigation and climb) and a high authority altitude hold mode that handles engagement at all attitudes (and can be used as a Pilot Activated Recovery Fly-Up).
4.2.2.9  Robert Heffley Engineering – Robert Heffley

Current Project: Pilot Behavioral Models for Simulating Flight Operations Near Ships Sponsored by NAVAIR, Contract N68335-05-C-0054, TPOC Susan Polsky, AIR 4.3.2.1

Project team members include Ron Hess, Dave Mitchell, and Simon Bourne.

NAVAIR's Advanced Aerodynamics Branch is developing CFD-generated models of the airwake environment around air-capable ships. Pilot behavioral models offer a means for examining, via computer simulation, a variety of terminal flight operations in the context of the overall task-pilot-vehicle (TPV) combination. In particular, the TPV models can enable better evaluation of the airwake models than, say, an open-loop aircraft in the same environment.

The pilot models perform terminal flight tasks according to Navy procedures. The basic model architecture consists of a feedback control structure that contains three elements, the task, pilot, and vehicle—a structure that is identified as the TPV model form. The task is a mathematical construct of a specific operation such as approach and landing on a destroyer or aircraft carrier as defined by standard Navy procedures (NATOPS manuals). The task also includes the associated cueing, navigational aid, and guidance. The vehicle consists of a specific aircraft simulation math model. In this case we use vehicle models that reside in the NAVAIR Manned Simulation Facility environment.  Finally, the pilot is represented as a structural perceptual-motor model that produces manipulations of the primary and secondary flight controls based on available cues, task procedures and pilot decisions for transitioning from one segment to the next.

We are nearing the halfway point in the two-year Phase II project. Pilot models for fixed-wing and hovering vehicles are being implemented in the Navy's CASTLE simulation environment. Pilot models are installed in the F/A-18 and SH-60 simulatory math models and soon in the MV-22 and AV-8. At the ACGSC meeting we demonstrated short movies that illustrate the pilot models operating the F/A-18 and SH-60. Also we listed the steps used to validate the pilot models. At future meetings we will present movies showing complete terminal tasks and effects of ship airwake disturbances.
4.2.2.10 Impact Technologies, LLC – Carl Byington

Impact Technologies, LLC (www.impact-tek.com) is an engineering firm that provides a range of products and services for analyzing, predicting, and managing the health of critical systems. They are recognized experts in product development and implementation using their suite of advanced diagnostic and prognostic solutions that can be applied across the aerospace, land-based, power generation, and defense industries. Specific areas of expertise include automated health monitoring solutions for gas and steam turbines, drive train components, pumps, compressors, actuators, and electrical and control systems. Impact Technologies is on the cutting edge of applied solutions with the technical and creative ability to add value, reduce operating costs, and increase profitability across a wide range of industries and applications. The market focus of Impact Technologies is to sell software design tools and health management systems directly to machinery OEM’s and end-users. Impact also provides engineering services directly to the power generation industry, machinery manufacturers, and military platform contractors.
4.2.2.11 SAIC – Roger Burton

The V-22 engineering simulation located at the Manned Flight Simulator (MFS) in Patuxent River, MD has a long history of support from the NAVAIR IPT composed of Boeing, Bell and NAVAIR.  The SAIC role in this environment is to provide NAVAIR support in the areas of simulation installation, simulation verification and validation, flight control system analysis and flight test data analysis.  The MFS is a unique testing and simulation facility composed of high fidelity cockpits, 8 simulation test stations, aircraft flight hardware and high fidelity aerodynamic/flight control/propulsion models.  High Fidelity cockpits include V22, F/A-18 A-F, H-60 R/S, F-14, JSF, T-45, S-3, C-2, H-53 and CH-47.  The 8 simulation stations feature 3 M2DART projection systems, 3 wide angle projection systems, 6 DOF Motion Platform and 6 pC-NOVA image generators.  One of the more import capabilities at the MFS is the aircraft hardware-in-the-loop which consist of flight control computers, mission computers, FADEC, and multi-functional displays.  The V-22 simulation is used to support V-22 Integrated Test Team in the areas of engineering development and analysis, pilot proficiency training and emergency procedures, pilot technique development and pilot and test team flight rehearsal.  The simulation has supported numerous flight test plans, engineering evaluations, departure resistance testing, flight control and JASS shakedown testing, aerial refueling and formation flight, aircraft mishap investigations, shipboard operation and envelop expansion.  Flight Test Rehearsal has become an important use of the MFS.  This is accomplished by a PCM and a pseudo telemetry link between the MFS and flight test telemetry stations.  The pilots fly in the simulator while the test team is located in a telemetry room across base.  This process prepares the pilots for performing flight test maneuvers and demonstrates aircraft response.  The test team at the telemetry station is prepared for data analysis, knock-it-off calls and voice communications.  A significant advancement in flight test capability at MFS is the development of a GTR Correlation Tool.  This tool correlates expected aircraft response with flight test data to provide departure indications during real time flight test.
4.2.2.12 Scientific Systems, Inc. – Raman Mehra

VISTA: Visual Threat Awareness for Unmanned Air Vehicles

Problem: Situational awareness is required for “nap of the earth” UAV autonomy

Goal: Research, design and flight test a system for real time, visual collision obstacle detection

Proposed solution:  Real time stereo + Perceptual organization + Image segmentation + Region tracking = VISTA (Visual Threat Awareness) system
Summary
We have demonstrated proof of concept for a real time visual collision detection system in a rural environment.

· Stereo: Large baseline (50cm) binocular stereo for range measurement

· Foveation: Compression appropriate for collision detection

· Segmentation: Measurement fusion, Grouping for obstacle hypotheses

· Detection: False alarm rejection, Obstacle tracking 

Major Accomplishments:

· First application of 640x480@23Hz stereo hardware in UAV flight

· Real time (3-5Hz) algorithm improves collision obstacle detection performance over traditional stereo only

· Proof of concept visual obstacle detection and avoidance in two flight experiments on Georgia Tech’s GT-Max helicopter against rural obstacles 

4.2.2.13 Systems Technology, Inc. - Dave Klyde

This presentation focuses on two recent advances in simulation technologies developed at STI. The first is the Driver Assessment Training System or DATS. DATS was designed to give driver’s education instructors, occupational therapists, and other researchers a tool to assess an individuals driving performance. DATS provided the end user with a tool to train individuals (using html presentation files and STISIM Drive( simulator scenarios) without the need for constant supervision. The latest version of DATS can be fully customized using two distinct modes. Closed mode mimics the original application where users are locked into a preplanned routine, while the open mode allows the user to select from a variety of training scenarios. The second advance is Fused-Reality (patent pending) that emerged from the need for innovative approaches to rotorcraft cabin crew training. Fused-Reality, the STI response to this challenge, employs a novel and elegant method using three proven technologies – live video capture, real-time video editing (blue screen imaging), and virtual environment simulation. Video from the trainee’s perspective is sent to a processor that preserves near-space (cabin environment) pixels and makes transparent the far-space (out-the-cabin) pixels using blue screen imaging techniques. In this way the user directly views the physical cabin environment, while the simulated outside world serves as a backdrop.

4.2.2.14 JHU / Applied Physics Laboratory - Neil Palumbo

The JHU/APL Guidance, Navigation, and Control (GNC) Group provides technical leadership for the invention and application of GNC concepts and designs needed to solve significant sponsor problems, the integration of GNC systems with the larger system solution, the application of simulation and test analyses to identify critical GNC performance shortfalls, flight control actuator test facilities and testing, and the development of dynamics simulation tools.  Some current advanced concept development efforts include: Intercept point prediction for boosting threats, Terminal guidance against boosting threats, newSM-3 flyout guidance concepts, Information-sensitive terminal guidance and Swarm-on-swarm guidance (a.k.a. cooperative homing missiles).  The Group is also actively involved in: SM-3 and KW GNC modeling and simulation, SM-3 alternative divert and attitude control system (DACS) modeling and simulation, SM-3 second stage autopilot improvements, SM-2 Block IIIB forced dither control design, SM-2 guidance and control improvements, and SM-6 GNC design
4.2.2.15 Nascent Technology – Jim Paduano

Nascent Technology reported on three main activity areas for 2005:  (1) Joint NTC-MIT STTR work on multi-UAV collaboration, (2) development of the XS-series miniature autonomous helicopter, and (3) research in optic flow and precision vision-based position estimation.

(1) MIT and NTC performed a ‘sub-urban’ flight test involving two helicopters jointly performing a beyond line-of-sight recon mission in which a ‘relay’ helicopter maintained LOS with both the ‘away’ (beyond LOS) and ground station.  Mixed Integer-Linear Programming was used to command both vehicle positions, simultaneously respecting building and LOS constraints.

MIT and NTC also began a new STTR program this year, to incorporate communication limitations in the coordinated search and track (CSAT) problem.  To date, NTC has developed a unique real-time communication emulation capability that allows communication dynamic networking, routing, and associated delays and loss of comms to be incorporated into real-time simulations.

(2) NTC has significantly upgraded it’s miniature autonomous helicopter product to make operation simple and trouble-free, while maintaining low cost.  On-board power management, increased range, and fail-operable modes were added, as well as automatic take-off, landing and moving-map waypoint entry and ground monitoring.

(3) NTC has begun developing various vision capabilities for autonomous vehicles. Optic flow for threat detection and urban navigation is being studied in collaboration with Centeye, Inc., which manufactures integrated high-rate optic flow measurement devices.  NTC is also developing a vision-based landing system that uses a patented Moire pattern-based target to provide precision relative position information.  Automatic station-keeping over an optical target has been demonstrated using a prototype of this target and vision system.

5.0 SUBCOMMITTEE C – AVIONICS AND SYSTEM  INTEGRATION

5.1  "Fault Identification and Reconfigurable Control" - Sanjay Parthasarathy and George Papageorgou, Honeywell

Honeywell Labs has been researching and developing together with NASA Langley Research Center (LaRC) algorithms for aircraft failure management and recovery. The algorithms have been integrated into a Control Upset Prevention and Recovery System (CUPRSys) that provides control law reconfiguration, fault detection, fault isolation and pilot cueing. This talk describes the capabilities of CUPRSys and the results from an evaluation of CUPRSys by an experimental test pilot in the Integration Flight Deck (IFD) at LaRC. Also discussed in the talk are details about the IFD and the MATLAB simulation environment used for design. The piloted evaluation was performed at three flight conditions and the results for one representative maneuver are presented. Pilot ratings were obtained for maneuvers for the un-failed aircraft, for the failed aircraft without reconfiguration and for the failed aircraft with reconfiguration. Only reduction of surface effectiveness faults were considered. The piloted simulation results suggest that CUPRSys provides a robust control law with promising fault detection, isolation and reconfiguration capability.

5.2  "The Implementation of Reduced Vertical Separation Minima in the Domestic United States Airspace" - Brian Colamosca, FAA

On January 20, 2005, the Federal Aviation Administration, FAA, implemented a change in the required vertical spacing between aircraft operating at high altitudes.  Previous to this date, the minimum vertical spacing between aircraft on the same route was 2000 feet.  The change reduced this minimum to 1000 feet, leading to the name Reduced Vertical Separation Minimum, or RVSM.  Regarded widely as the most comprehensive change to high-altitude airspace since the introduction of radar in the early 1960’s, the RVSM has led to reduction in aircraft fuel use and also to an increase in the flexibility available to air traffic controllers when organizing and overseeing aircraft movements.  A key component of preparations for introduction of the RVSM was a comprehensive analysis of the safety of the change.  In conducting the safety analysis, the FAA placed special emphasis on ensuring that aircraft altimetry systems were compliant with stringent safety requirements.  Demonstration of this compliance involved conduct of an extensive program to monitor aircraft height-keeping performance.  In order to overcome technical challenges associated with monitoring height-keeping performance, the FAA Technical Center developed an analysis process which takes advantage of Center-developed novel systems for measuring aircraft geometric height.  The presentation provides technical details of the analytical process and empirical evidence of aircraft height-keeping performance derived from the systems.

5.3  "Flight Test of Hybrid Surveillance" - Carl Jezierski, FAA

Paper not presented.
5.4   “J-UCAS Multi-ship Coordinated Flight Testing at Edwards,” Kevin Wise, Boeing


This presentation gives an overview and status of the X-45 Joint Unmanned Combat Air System (J-UCAS) program and presents results of the X-45A multi-ship coordinated taxi and flight testing at Edwards Air Force base in California.  

6.0 SUBCOMMITTEE D – DYNAMICS, COMPUTATIONS

AND ANALYSIS

6.1  “Development and Use of the University of Liverpool Moving Base Flight Simulator,” Dr. Mark White, University of Liverpool

This paper presented an overview of the moving base flight simulator at the University of Liverpool. It described the configuration of the system, the recent upgrade programme and its utilisation in both undergraduate teaching and applied research.

The simulator is a PC based system and has a 6 degree of freedom motion platform, with a 6 channel collimated display, 4 axis control loading and runs a range of FLIGHTLAB flight dynamics model for the real-time piloted simulation of fixed wing, rotary wing, tilt rotors and other aircraft. Recent upgrades include implement a new instrument panel to add functionality for aircraft operational research, software upgrades to allow changes in environmental effects (time of day, fog etc) and the ability to fly Matlab/Simulink models either directly on the simulator or via a network link to a separate fixed based simulator.

The simulator is used in undergraduate teaching to provide a new approach to teaching with students moving away from traditional class room lectures to a problem based learning approach. Examples of this were given including a new 4th year module on Flight Handling Qualities where students are given an aircraft model (XV-15, Grob 115, UH-60, Bo105, 1903 Wright Flyer) with a specific role description and have to identify and fix the handling qualities deficiencies of the aircraft before presenting the results to a “customer” group from QientiQ. The simulator and FLIGHLTAB modelling software are used extensively in this module with simulation trials taking the place of flight trials. Other problem based learning modules are being introduced for Year 1 students onwards.

The applied research at Liverpool was categorised under four main headings; Modelling and Simulation (e.g. flight envelope expansion through modelling and simulation), Aircraft Handling Qualities and Control (e.g. H infinity control, structural load alleviation concepts for tilt-rotors and rotorcraft), Advanced Configurations (e.g. Tilt-rotor concepts, aircraft pilot couplings, co-operative lift concepts) and Visual Perception and Displays (e.g. Prospective Skyguides: design of pilot vision aids for fixed and rotary wing aircraft operations in degraded visual environments). A brief overview was given of research in areas of tilt-rotor degraded handling qualities, rotorcraft procedures and wake vortex encounters for simultaneous non-interfering IFR approaches, Wright Brothers project, helicopter ship dynamic interface simulation fidelity requirements and simulation fidelity criteria based on an adaptive pilot model.

Some comments on future developments were given including the planning for a third flight simulator.
6.2  “Overview of the Control Laws, Carefree Maneuvering Provisions, and Flight Test Status of the BA609 Commercial Tiltrotor,” David King and Bob Fortenbaugh, Bell Helicopter

The BA609 is the first tiltrotor slated for FAA certification.  This presentation provides a status of the aircraft development with accompanying videos of the aircraft in flight.  The presentation focuses on the aircraft handling qualities including the following:

1. The handling qualities design philosophy.


2. A description of the pilot vehicle interface provided by the flight deck arrangement of controls and displays.
  

3. A description of the simple mode structure of the control laws.


4. An overview of the response types for the primary axes implemented in the control laws.


5. Descriptions of the nacelle and engine/RPM control laws.


6. A description of the carefree maneuvering provisions implemented in the control laws and cockpit controls and displays to reduce pilot workload.  These include automated flapping limiting, automated rotor load alleviation, tactile cueing of power limits, automated conversion protection, and cueing of the airspeed envelope.


7. A summary of initial pilot impressions of flying the aircraft.  In general the pilots are highly complimentary and pleasantly surprised at the maturity of the handling qualities at the current early stage of development.

6.3  "Emerging Trends in Air Transportation," Lance Sherry, George Mason University

The U.S. domestic Air Transportation System (ATS) has exhibited dramatic growth over the last century in terms of capacity (e.g. Available Seat Miles, routes, and airports) and productivity (e.g. airfares, traffic flow). Questions about the sustainability of this growth have been raised due to several phenomenon: (i) the continuing financial woes of airlines, (ii) increasing subsidies of service to non-metropolitan cities, (iii) congestion that leads to increasing delays and cancellations at major airports and airways, (iv) excessive noise and emissions, (v) financial woes of the Airport & Airway Trust Fund, and (vi) wave of 7000 Air Traffic Controllers eligible for retirement in the next few years.  This paper examines the cause-and-effect of these phenomena from the perspective of the industry as a “system.” A dynamical system model of the air transportation system was constructed and utilized to examine the dynamics and stability of the industry. The model identifies the absence of stable closed-loop control systems to manage the fluctuations between: (1) passenger/cargo demand on airline service capacity, (2) airline scheduled flight demand on airspace & airport capacity, and (3) airspace & airport demand on air traffic control. Without the implementation of closed-loop control mechanisms (e.g. market-based, regulatory) this system will continue to operate away from equilibrium and create inefficiencies in responding to fluctuations in demand and the introduction on innovations. Recommendations for changes to the system and opportunities for research by the guidance and control community are discussed.

6.4  “Flight Control System Updates to Minimize Pilot-Induced Oscillations in a Large Transport Aircraft,” Kamal Shweyk & Gary Weltz, Boeing

This paper describes the overall approach that was adopted by the Boeing Flight Controls design team to address recent lateral Pilot-Induced Oscillation (PIO) incidents with the C-17A Globemaster III during Approach and Landing.  The topics discussed include root cause analyses, design goals and criteria, proposed control law changes, flying qualities analyses, and validation of the design changes.  The primary focus of the paper is the revised control laws intended to mitigate the lateral PIO tendencies and the subsequent piloted simulation evaluations.  A key feature of the proposed control law design change is to reduce roll command gain and authority by default.  Other significant improvements include a more linear roll command gain stick shaping, increased roll rate feedback gains, the addition of roll command lead compensation, elimination of unnecessary command filtering, and increased software surface rate limits.  Roll performance concerns resulting from the reduction in roll command gain and authority were mitigated by analysis to ensure that the time-to-bank requirements are always met.  Additionally, full roll command authority is restored following all failures in which rolling performance has been severely compromised.  Validation of the design changes entailed both off-line analyses and formal piloted simulation tests.  The latter option was not exercised until the former produced acceptable results against applicable flying qualities criteria and guidelines.  The piloted evaluations involved a wide variety of flight maneuvers that described both gross acquisition tasks and fine tracking tasks.  It will be shown that the simulator results supported the off-line analyses, thus further validating the design changes.

7.0 SUBCOMMITTEE E – FLIGHT, PROPULSION AND AUTONOMOUS VEHCILE CONTROL SYSTEMS
7.1  “Autonomous Soaring,” Michael Allen, NASA

A relatively unexplored method to improve the endurance of an autonomous aircraft is to use buoyant plumes of air found in the lower atmosphere called thermals or updrafts. Glider pilots and birds commonly use updrafts to improve range, endurance, or cross-country speed. A three-degree-of-freedom simulation of the uninhabited air vehicle was used to determine the yearly effect of updrafts on performance. Surface radiation and rawinsonde balloon measurements taken at Desert Rock, Nevada, were used to determine updraft size, strength, spacing, shape, and maximum height for the simulation. Results show that an uninhabited air vehicle with a nominal endurance of 2 hours can fly a maximum of 14 hours using updrafts during the summer and a maximum of 8 hours during the winter. Recent flight tests using a 14ft span autonomous motor-glider have demonstrated that a small UAV can autonomously exploit convective updrafts using conventional aircraft sensors.  A total of 23 updrafts were used by the UAV to climb an average of 567ft in each updraft during 6 research flights.

7.2  “Intelligent Autonomy for Multiple Naval Unmanned Vehicles,” Marc Steinberg, Naval Air Systems Command

The intelligent autonomy effort is focused on developing and demonstrating technology to reduce the need for human intervention for unmanned systems including unmanned air, undersea, and surface vehicles.  This includes enabling highly automated dynamic retasking and fully autonomous dynamic replanning for individual unmanned vehicles and teams of up to five to ten heterogeneous unmanned vehicles.   Initial experiments have been completed using both real vehicles and medium and high-fidelity unmanned air and undersea vehicle models in a simulated warfare environment.   Simulation experiments included integration of multiple intelligent autonomy capabilities including multi-vehicle task allocation, dynamic replanning under constraints, lower level autonomous vehicle control, monitors for assessing contingencies that could require a change in plans, management of situation awareness data, operator alert management, and a mixed-initiative operator interface.   Testing was done both non-real-time and with Navy and Marine Corps operators in-the-loop.  In addition, in-water demonstrations were completed in both a river and a harbor environment using unmanned surface vehicles.  The in-water demonstrations evaluated technology for autonomous maritime object detection, classification, tracking and mapping that will ultimately be integrated with dynamic replanning software for autonomous data collection.  In addition, a multiple heterogeneous vehicle demonstration was performed at the McKenna Mission Operations in Urban Terrain (MOUT) site using small unmanned air and ground vehicles.   Capabilities demonstrated at the MOUT site included specifying tasking for overall mission objectives and mapping them onto heterogeneous unmanned vehicles with different lower-level autonomy software, team planning mechanisms geared towards maximizing communications capabilities in adverse conditions while on the move, and automated acquisition of imagery data for situational awareness and synthesis into a more coherent picture for access by a human user.  Finally, some lessons learned from the different designs, operator evaluations, and experiments were provided.

7.3  “Scalable Approaches to Deploying Teams of Multiple Vehicles,” Vijay Kumar, University of Pennsylvania

This paper discussed the fundamental problems and practical issues underlying the deployment of large numbers of autonomously functioning vehicles operating with high-level commands from human operators.  Results were presented from a recent MARS 2020 demonstration of a team of UGVs and UAVs engaged in reconnaissance and surveillance tasks, and the coordinated deployment for search, identification and localization of targets.  Finally, research and technology thrusts in the SWARMS project (www.swarms.org) were described, whose goals are to develop a framework and methodology for the analysis of swarming behavior in biology and the synthesis of bio-inspired swarming behavior for engineered systems.
7.4  “Techniques and Engineering Software for Prognostics and Health Management of Flight Control Actuators,” Carl Byington, Impact Technologies

Actuator health monitoring of military systems is currently performed both on-board the aircraft (Operational level) and at ground-based maintenance installations (i.e., the Intermediate or Depot level). Current on-board health monitoring employs Built-In-Tests (BITs), which apply conservative thresholds to flight control data to identify problems early and avoid in-flight failures. However, the extreme operation and interdependent nature of these military systems often causes flight control parameters to exceed these thresholds even though the component is healthy. Intermediate or Depot testing may fail to recreate the problems experienced or not substantiate the on-board assessment. This current approach has led to high incidences of Can Not Duplicate (CND), high sparing requirements, as well as affecting maintenance costs and operational readiness. 

The authors’ are developing Control Actuator Health Management (CAHM™) software that employs both data-driven and model-based algorithms for hydraulic servovalves and mechanical actuators. These software modules use actuator command/response data, physical actuator models, signal processing techniques, neural network modeling, advanced feature and knowledge fusion strategies, classification algorithms, and an evolving array of prognostics methods. Each class of diagnostic algorithm has specific requirements and advantages including the low computational burden of data-driven algorithms (when compared with other diagnostic techniques) and the ability of model based algorithms to relate faults back to physically meaningful parameters. These diagnostic algorithms will not only help isolate faults, but also provide a gray scale health assessment of components, which will be much more useful than a simple pass/fail BIT designation. In the presence of sufficient historical health information, diagnosis can be extended to prognosis using Impact’s suite of trending algorithms and novel tracking methods, which provide an estimate of remaining useful life (RUL). 

Impact will demonstrate the current state of the innovative software tool initially targeted towards implementation on an intermediate test data environment.

8.0 SUBCOMMITTEE A – AERONAUTIC AND SURFACE VEHICLES 

8.1  "Naval Aviation Mishap Investigations Using Engineering Simulations at the Naval Air Systems Command: Past, Present, and Future," Mike Bonner, Naval Air Systems Command

The Secretary of Defense has recently challenged the Department of Defense to reduce the number of aircraft mishap and accident rates by at least 50%.  To meet this goal, hazards identified as root causes in aircraft mishaps and accidents must be completely understood so appropriate mitigation measures can be taken to eliminate or reduce the risk associated with these hazards.  High fidelity aircraft flight simulation has an important role to play in meeting this goal.  Over the past several decades, significant improvements have been made in the NAVAIR Air Vehicle Engineering Department Aeromechanics Division’s (NAVAIR 4.3.2) ability to ascertain the root causes of aircraft mishaps.  These investigation technique improvements have evolved in parallel with the incorporation of digital computing resources into aircraft platforms.  These processing systems can provide engineers with key aircraft data regarding flight conditions, aircraft states (pilot commands, actuator positions, engine settings) and the failure state of the aircraft at the time the mishap occurred.  Engineers utilize this and more traditional mishap data (such as the pilot accounts of events, witness accounts, cockpit video/audio, and engineering investigations (EIs) of aircraft components) to generate hypotheses on the root cause of the mishap.  However, analyses alone are often insufficient to prove or disprove these hypotheses due to the complexity of modern digital fly-by-wire aircraft.  High fidelity aircraft flight simulation is used as an important tool to prove out these hypotheses.  In some instances, a severely limited amount of data are available due to mishap circumstances and the role of high fidelity flight simulation is even more crucial to the investigation process.  The role of simulation in the mishap evaluation does not usually end with determination of the root cause of the mishap.  High fidelity aircraft flight simulation is often used in follow-on efforts to determine how best to mitigate hazards associated with a mishap, form the basis for whether a procedural or design change is required to mitigate the hazards.  This presentation provided an overview the process used by NAVAIR 4.3.2 to investigate aircraft mishaps and accidents with an emphasis on the role simulation plays in this process.  Specific examples were included of how various levels of simulation (pilot-in-the-loop, hardware-in-the loop, desktop batch mode simulations) are used in the process.  Lessons learned over the past 20 years were explored, along with a discussion of how these lessons apply to future tactical aircraft systems.

8.2  “T-45 Stability Augmented Steering System,” Christina Stack, Naval Air Systems Command

The 
The poor ground-handling characteristics of the T-45 Goshawk (a U.S. trainer variant of the Hawk aircraft) have been well documented since initial flight test and fleet introduction in 1992.  Several runway departures and Class A mishaps have been attributed to this deficiency over the years.    Multiple attempts have been made to correct this deficiency, but have met with limited to no improvement.  In 2002, however, flight test began on the Stability Augmented Steering System (SASS), providing yaw-rate feedback to the NWS to nullify undesired yaw rates and decrease control sensitivity.  The majority of testing was conducted during high-speed taxi and roll-and-go tests.  To properly evaluate SASS new test techniques were developed, including Runway Offset Captures and Holds (ROCHs), ROCHs with Braking and Heading Attitude Bandwidth metrics (measured via rudder-pedal frequency sweeps during high-speed taxi).  Several valuable lessons-learned were captured for conducting ground handling tests: risk mitigation for runway departures; test-team roles and responsibilities during high-workload events; thermal management during frequent braking operations; effective comparative testing of control gains; and many others.  SASS testing concluded in 2004, and SASS is currently being incorporated in the T-45 Training Fleet.

8.3  “AAW Flight Test – Control Design with CONDUIT,”  Ryan Dibley, NASA DFRC 

The Active Aeroelastic Wing (AAW) program was a joint Air Force Research Labs / NASA project created to investigate the characteristics of an aeroelastic wing and the technique of using wing twist for roll control.  An F/A-18 aircraft was used, modified to have reduced wing torsional stiffness and a custom research flight control computer.  The control system was optimized to maximize roll rate, while simultaneously maintaining loads, stability margins, and handling qualities.  NASA Dryden used the software design tool CONDUIT in the development of their control laws, which employs a multi-objective function optimization to tune selected control system design parameters.  Modifications were made to the CONDUIT specifications to incorporate the Dryden nonlinear F-18 simulation for time history analysis.  Flight testing began in December 2004 and was concluded in March 2005.  The presentation describes the design process, including how the control law requirements were incorporated into specifications to constrain the CONDUIT optimization.  Predicted performance was compared to actual results from flight.

8.4  “Racing Car Dynamics,” Jeffrey Chrstos, STI
This presentation covers basic racing vehicle dynamics and draws parallels with the study of flight vehicles.  The cars and series are compared between NASCAR, Formula 1, IRL, and Champ Car, and basic design considerations of passenger vehicles and racing vehicles are contrasted.  Tires provide essentially all of the maneuvering force for ground vehicles.  Tire testing is described, and the characteristics of tires are shown and compared with aircraft aerodynamic lift characteristics.  Most racing series allow body shapes that generate significant aerodynamic downforce.  This downforce increases vehicle horizontal performance and changes the characteristics and study of these vehicles when compared to passenger vehicles.  Aerodynamics influence on racing vehicle performance is discussed.  The presentation concludes with a discussion of driver/vehicle interaction and first order handling design considerations.

 

9.0 SUBCOMMITTEE B – MISSILES AND SPACE VEHICLES

9.1  “Guidance and Navigation for a Mars Airplane,” by Jeff Zinchuk, Draper Laboratory

A brief background on the NASA proposal to fly a rocket-powered autonomous airplane on Mars to conduct an Aerial Regional-scale Environmental Survey will be presented. The current Planetary Airplane Risk Reduction program to significantly reduce the technical and operational risk associated with the proposal will be discussed.  The issues and proposed approach for providing the airplane’s navigation and guidance algorithms will be addressed.   One of the more challenging elements is the ability to fly completely parallel ground tracks on the planet surface, necessary for the science instruments, in a poorly understood and dynamic wind environment.  

9.2  “Micro-Spacecraft GN&C,” by Greg Mungas, JPL

This presentation discusses the development of a simple, processor/software-free GNC control architecture for the deployment, detumbling and stabilization, and station-keeping of small spinning micro-spacecraft. The proposed control architecture can be implemented in an add-on module that operates within a simple state-machine controller and associated actuator hardware. This work was originally developed for the Inner Magnetospheric Explorer (IMEX) mission and has found application for future constellation micro-satellites including the recently studied Mars Aeronomy Explorer (MAX) mission.

9.3  “Airbus Fly-by-Wire: a Total Approach to Dependability”, by Pascal Traverse, Airbus
This presentation deals with the digital electrical flight control system of the Airbus airplanes. This system is built to very stringent dependability requirements both in terms of safety (the systems must not output erroneous signals) and availability. System safety and availability principles are presented with an emphasis on their evolution and on future challenges, around four different kinds of dependability threats.

· Failures caused by physical faults such as electrical short-circuit, or mechanical rupture

· Design and manufacturing error

· Particular risks such as engine rotor burst

· Mishap at Man-Machine Interface

Reference: by Pascal TRAVERSE, Isabelle LACAZE and Jean SOUYRIS, IFIP “World Computer Conference”, in Toulouse, August 2004
9.4  “Recent Advances in Precision Airdrop from High Altitude,” by Phil Hattis, Draper Laboratory

The Precision Airdrop System (PADS), a laptop computer-based airdrop planning system, enables a crew on-board carrier aircraft to improve payload delivery precision for high altitude airdrops.  It is also used for personnel airdrop mission planning.  A core element of PADS is the Precision Airdrop Planning System (PAPS) that includes accurate models of an expanding set of airdrop systems.  PAPS enables in-flight airdrop mission planning, including release point determination for ballistic parachute airdrop systems, as well as release envelopes and mission plans for guided airdrop systems.  PAPS is integrated within PADS with the WindPADS wind field determination system to enable precision delivery by anticipating the descent trajectory behavior of airdrop systems in the vicinity of Drop Zones (DZs).  PADS has graphical interfaces that have the look and feel of the Portable Flight Planning System which is already used by the Air Force on-board its aircraft.  PADS acquires meteorological and DZ target data through a variety of aircraft communication links, and provides mission updates to guided airdrop systems shortly before their release.  Using FalconView, PADS provides an interface to display release points/envelopes and failed payload expected impact footprints over maps or images of the terrain near the DZ.  PADS currently accommodates a variety of 2,000-lb-class ballistic and guided airdrop systems released from C-130 and C-17 aircraft.  The ballistic airdrop planning capability has undergone Operational Utility Evaluation (OUE) with both aircraft classes, and is already in limited field use.  For airdrops from both 18,000 feet and 25,000 feet, the OUE demonstrated a Circular Error Probable of 260 m for C-130 drops and 308 m for C-17 drops.  PADS support capability for guided airdrops is completing flight evaluation, in preparation for use in the field.  In addition, PADS support capabilities for 10,000-30,000 lb-class airdrop systems is in development.
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