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	● The second phase of the three-part Malleable Human Interface (MHI) project was to focus on performing task analysis on critical tasks and then developing prototype(s) of appropriate human interface(s). During this phase of the MHI project, the team identified several tasks critical to the successful performance of exploration-type missions. These tasks were identified as having potential human/machine system issues that needed to be resolved to enable continued successful human space flight. The list of tasks to be performed on an Exploration Mission was developed with the help of subject matter experts (SME). Of those tasks identified, the tasks of performing a landing with a Surface Lander-type vehicle on the surface of a planet/moon, and the task of performing an excursion with a rover-type vehicle were selected as the tasks to go further into depth and evaluation. A task analysis was performed on these tasks. 

The results of the task analysis indicated that developing controls and displays that are similar in operation for controlling navigation, communication, system health monitoring, and Warnings, Cautions, and Advisories, in both the Lander and a rover, will decrease the amount of training required to operate two separate vehicles. Additionally it will standardize the equipment used among the vehicles, thus decreasing the cost to procure the equipment. By integrating a multi-functional display(s), the system can present to the crewmember health status, positional data, Warnings/Cautions/Advisories, and allow the crewmember to control all the systems of the vehicles from one central location. 

This project was subsequently redirected to emphasize operational vehicle interfaces rather than future or exploration class vehicles. By incorporating what was learned in the exploration segment of the research, the new objective was focused upon developing a prototype user interface of an ISS or Shuttle critical needs area where resultant Malleable Human Interfaces methodology and products could be translated and ultimately used to improve the mission effectiveness of a current operational program. After rigorous research and discussion with subject matter experts, the Caution and Warning System for Space vehicles was identified as a critical needs area where Malleable Human Interfaces could be of significant benefit. Specifically, the Caution and Warning (C&W) System of the Space Shuttle was selected as a model from which notional user interface designs could be developed and demonstrated using an operational vehicle design, but which would not limit the applicability to future vehicles. One of the primary benefits of selecting the Caution and Warning System is that it is an ideal candidate for common interface development across current operational and advanced space vehicle programs and also has significant potential for developing common human interactive conventions, guidelines and standards across current operational and advanced space vehicle programs. Additionally, it met the criteria that the information gained through this research could be used by current space transport systems to impact any of the following space transportation system improvement goals: 1.) Improved safety, 2.) Improved mission effectiveness, and 3.) Reduced developmental, programmatic and/or operational cost. 

A notional Shuttle C&W System Interface was developed in response to crew priorities, identified problems and C&W design concepts. This notional interface will undergo performance and usability testing to determine utility of the design concepts. This testing is scheduled to be accomplished in the Concept Exploration Laboratory (CEL) during fiscal year 2002. 


	● Task Progress:
Good progress has been made during Fiscal year 2001 in the Malleable Human Interface (MHI) Project, despite a mid-year redirection in the effort from Exploration vehicle interface issues to current operational vehicles. 

The second phase of the three-part MHI project was to focus on performing task analysis of critical tasks and then developing prototype(s) of appropriate human interface(s). 

A task analysis was performed and completed on the task of performing a landing with a Surface Lander-type vehicle on the surface of a planet/moon, and the task of performing an excursion with a rover-type vehicle. 

A notional Shuttle C&W System Interface was developed in response to crew priorities, identified problems and C&W design concepts. This notional interface will undergo performance and usability testing to determine utility of the design concepts in FY02. 


	● Research impact on American/Earth Benefits:
Traditionally most NASA systems, including the human-centered human/machine interfaces, have been discrete, purpose-built systems. Astronaut crews would face an enormous maintenance and training burden if each exploration mission had different equipment, supplies and spares. Central and very critical to the successful performance of these missions will be the human/machine system issues that must be resolved to enable continued successful human space flight missions. The following discusses the activities of the second year of the Malleable Human Interface (MHI) project. 
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	● Task Abstract/Description:
Reasonable progress has been made during Fiscal year 2002 in the Malleable Human Interface (MHI) Project. After the mid-year redirection in the effort from Exploration vehicle interface issues to current operational vehicles in the previous year, the pendulum again swung back to allow the incorporation of advanced/ future vehicles. 

A notional Shuttle C&W System Interface had been developed in response to crew priorities, identified problems and C&W design concepts. It was this notional interface that we had planned to go forward with and undergo performance and usability testing to determine utility of the design concepts. After a significant amount of effort was expended attempting to utilize caution and warning scenarios within the virtual environment, we revisited the advance vehicle area to see if there were more appropriate scenarios to use. 

Generic crew escape studies were currently on-going for a nonspecific Crew Return Vehicle (CRV) and also for a possible new program called Space Launch Initiative (SLI). These teams were having difficulty determining the optimum sequence of events to avoid human loss in an explosion. This was identified as a potentially applicable area for a Malleable Human Interface, especially in helping ground engineers envision 3-D type scenarios. To begin the preliminary evaluation of future MHI concepts, a preliminary ProE model for a rocket with a CRV-like crew area at the top was created and imported into a Prisms session. Position and orientation data was imported to develop an ejection sequence for an escape pod and a flight corridor was created to illustrate the path. Specifics of the task progress are listed below. However after modeling and capturing data from variables such as blast model, time of explosion and time of escape system activation, the SLI program recognized the work that the Concept Exploration Laboratory was performing as vital and asked our team to become members of the SLI Project teams. From our point of view this has been a real success story, with funding starting out for AHST research and having an ongoing program actively pursue because of the viability of the research and the ensuing products. This task will end in December 2002. 


	● Task Progress:
Internal Shuttle/C&W 

Updated the Dual Seat session in PRISMS to accommodate the forward section of the Shuttle’s cockpit. Reoriented the starting positions of all the viewers so that “subject” starts in the commander’s seat and “subject2” starts in the pilot’s seat. 

Updated the Dual Seat session to include features such as the joystick controlling the virtual grip, and controlling the virtual human hand with the stylus. 

Added rules to bend the torso to accommodate the head moving to extreme positions. 

Added the ability to turn virtual displays on/off using the stylus. 

Worked on creating the capability to control the virtual hand using the stylus. Started creating rules and derivations to keep the virtual arm attached to the hand while controlling it with the stylus. 

Created rules and derivations in the “Dual Seat” session in PRISMS to keep the virtual arm attached to the virtual hand while moving the hand with the stylus. This will give an observer a more realistic view of how the movement of the arm will interact with the environment. 

Creating rules so that when the operator moves the virtual hand over a specific button on the MDU a different image will appear for each button. 

Continuing to add more operations within the Dual Seat session for the user to interact with the shuttle instrument panel with the stylus. Added multiple button activation rules, a rule to rotate a rotary switch, and a rule to operate a toggle switch 

Continuing to add more operations within the Dual Seat session for the user to interact with the shuttle instrument panel with the stylus. Added multiple button activation rules, a rule to rotate a rotary switch, and a rule to operate a toggle switch 

External Shuttle/SLI 

Created a preliminary model in ProE for a rocket with a CRV-like crew area at the top. Imported model into a Prisms session to begin the preliminary evaluation of future MHI concepts 

Updated the MCI_Lander session to include virtual images of thruster fire so that there will be a visual feedback for an observer when the thrusters are being fired by the operator. 

Working on creating a method to record position and orientation for playback of a flythrough within the same session. 

Converted and imported a database of positions and orientation of a typical flight of the shuttle. Took these values and created a visual flight path and also attached an Apollo capsule to fly along the flight path with the new motion rules. 

Imported the position & orientation data for an ejection sequence of an escape pod. Created a flight path to illustrate the path. 

Created an illustration of an explosion within the SLI session. This will be used in conjunction with the escape trajectory to determine the optimal sequence of events to avoid human loss in an explosion. 

Created movie from video captures of sessions using DPS Velocity system in PRISMS II. This was done to show our initial processing of the trajectory data. 

Began integrating voice recognition capabilities into newer sessions. 

Started inserting the display outputs for the independent variables that will be modified and monitored during the MHI System studies in PRISMS. 

Variables such as blast model, time of explosion, time of escape system activation, and others will be modified and monitored on an on-screen display by the experimenters 

Created the rules and derivations to control the escape pod’s activation and movement. 

Created rules which compare the escape pod’s position to the blast model to determine if the pod would be threatened by blast overpressure. The rules record the distance and pressure of the blast wave when it comes in contact with the escape pod. 

Inserted the new trajectory data for the escape pod. Also, corrected minor discrepancies occurring during the running of the session including cosmetic changes to the output data. 

Imported into PRISMS the new trajectories for the escape module and the lifting body. These new trajectories use geocentric coordinates instead of geodetic coordinates. The reason for the geocentric coordinates is because the flight paths are produced in reference to the center of the earth (or 0,0,0 meters). 

As a result of the new trajectories, the objects in the session had to be shifted in order to coincide with the new starting coordinates for the flight paths. 

Created new rules to accommodate multiple escape trajectories. The new rules will allow he user to select which escape scenario they would like to have simulated while the session is running. 

Finished implementing three scenarios for the MHI generic crew escape study. Movies were made of the escapes during landing at 3 feet and 200 feet and another was made for a high altitude forebody separation after deorbit burn. 


	● Earth Benefits:
Traditionally most NASA systems, including the human-centered human/machine interfaces, have been discrete, purpose-built systems. Astronaut crews would face an enormous maintenance and training burden if each exploration mission had different equipment, supplies and spares. Central and very critical to the successful performance of these missions will be the human/machine system issues that must be resolved to enable continued successful human space flight missions. The following discusses the activities of a portion of the third year of the Malleable Human Interface (MHI) project. 



	


