


Dave Warner's work with ETO is being performed under the Distributed


Robotics BAA.  His funding was $599K the first year, and the $1000K


programmed for the second year was reduced to $750K.  The  work is focused


in two areas: (1) enhanced perception for landmine detection -- improving


the humaninterface for a Quantum Magnetics NQR detector, with a system


slated for shipment to Bosnia in August, and (2) Wearable Air Ground


Station (WAGS), initially controlling the pan, tilt,a and zoom of a camera


to be mounted on Draper's Piranha helicopter, and later adding control of


the helo itself (via Draper's autopilot, not raw control of the helo's


cyclic and collective).  Dave's SOW is online at





	http://www.pulsar.org/b3k/reginifiedsow.html





except that task 14 has been replaced by the WAGS tasking.





-----





The challenge of designing an effective TMR operator interface is made


difficult by:





The diversity of TMR missions. Conventional dismounted operations, for example, may involve little prior knowledge of the mission scenario or environment, and only limited time to prepare. Special operations, on the other hand, may allow participants to spend days or even weeks planning and rehearsing a mission, making use of extensively detailed prior knowledge of the environment and scenario.


Control or operating modes.  Mission scenarios may vary dramatically in the degree of required – or desired – robot intervention.  Similarly, missions may vary in the amount of attention that the operator(s) can devote to each robot.


Levels of operator skill and training. Robot control among conventional forces may involve young operators with limited military experience or training, while Special Forces may rely on controllers of higher skill, experience, and maturity.  


The wide variety of available COTS technologies, and the rapidly-changing state-of-the-art in interface technology.  A “good” interface is too often defined by the agency that has designed and manufactured it; it is not the role of the manufacturer to find or examine alternative products.  Furthermore, it is rarely the responsibility for technology manufacturers to consider the integration of multiple technologies (e.g., displays, processors, control devices and underlying employment concepts) for novel or evolving applications.





Successful field deployment of new control interfaces requires a verified optimization among:





System operating concept 


Mission constraints


User capabilities


Technology.   





This process necessarily involves:





Defining a set of performance (or programmatic) measurement metrics; i.e., what is desired from the design and implementation effort?


Systematically examining alternative system configurations; i.e., different mixes of technology and mission


Establishing performance benchmarks; i.e., what is reasonable and possible to expect from the technology?


Empirical test; i.e., quantitative or “shakedown” evaluations of the technologies by the prospective users


Documenting the results





Ideally, these functions are performed by agencies that have no vested interest in the outcome of the evaluations, and who can serve as a repository of “corporate knowledge” regarding the user, available and emerging technologies, and testing methods.  That is, the process is served by an evaluation and benchmarking “clearing house” (e.g., Life Underwriters or Consumer Reports) that can provide near-term results and that can evolve more efficient methods of customer service, based on continued experience with the user and the technologies.  





A baseline, near-term application is proposed below, to demonstrate the benefits of this approach.  TMR interface technologies will be examined to show the “value added” by the use of an independent evaluation resource.





- - - - - -





SSC will evaluate the MindTel interface devices, produced for DARPA, in a scenario involving a single mobile robot. Specifically, SSC will





1.  Conduct a HFE analysis to define the most promising mappings of interface features to a fixed set of visual display devices, within the boundaries of a selected operational robot scenario.  This effort will involve elaboration and extension of display metaphors already developed under separate projects for robotic control (e.g., MDARS) and for situation awareness of dismounted soldiers (e.g., AITS).  The visual display set will emphasize user mobility in a field setting, although the choice of scenario environment (e.g., field, urban, or indoor operations) would be in accordance with sponsor needs.





DELIVERABLE: technical report.





2.  Define a set of benchmark tests to both quantitatively and qualitatively evaluate interface performance, employing prospective system users (e.g., SOCOM personnel, including Navy SEALs and USMC recon forces) as test subjects.  The test battery will be based on, and developed in conjunction with, field observations and interviews with potential users.  A contribution by SSC will be to distinguish the effects of MindTel interface devices from the effects of the visual displays and their content.  The tests will leverage similar work already completed under separate projects.





DELIVERABLE: test plan.





3.  Perform benchmark tests, analyze and document results in accordance with current DoD T&E practices. Testing would be done primarily at SSC and at Navy/USMC ranges within commuting distance from SSC.





DELIVERABLE:  technical report to include test results, recommendations and design guidelines.





Government-furnished equipment – 





a.  A suitable mobile robot


b.  An acceptable range of visual display devices


Suitable computer resources to perform system integration and to support


      interface systems in a field setting


d.  Access to an interface development facility at SSC





MindTel resources – 





a.  Access to those interface devices selected by MindTel and the sponsor


Appropriate software -- and technical support -- to integrate these devices  


     with SSC visual displays and computing facilities








