Draft Statement of Work for MindTel

Tasks

1. Human Interaction Analysis

Based on the requirements provided by Raytheon identify suitable human interface modalities for interacting in a tactical military environment with teams of tactical mobile robots.  The primary objectives are to make the interface modalities intuitive and non-distracting.  The soldier shall be able to communicate mission intent to teams of robots and receive context based feedback from the robot teams.  The interface shall provide improved operational situational awareness without impairing the individual’s local situational awareness.  This effort shall include an analysis of human perception in military operations ranging from special covert to active combat.  The analysis must address day and night operations in extreme conditions such as fog, rain, snow, desert, arctic, etc.  The analysis should be used to best determine a set of candidate interface modalities suitable for TMR.  Key areas for interface modalities shall include as a minimum those listed below.  The various modalities shall be traded to determine an optimal set recommended for TMR applications. The information (including the human factors analysis) shall be compiled into a report.  The report shall include a recommendation for rapid prototyping of a candidate set (up to 10?) interface devices to be integrated into the prototype TMR HRI system.
· Tactile information processing:

· Identify appropriate tactile sensations and device types that generate the sensations for integration into a wearable system.

· Provide an analysis of techniques and the associated human factors analysis (optimal body locations, perception parameters - tactile distance, time, sensation variation, etc.) for tactile based sensing 

· Identify methods for tactile sensing messaging (combination of tactile sensations that equate to a message - like Morse code)

Visual information processing:

· Identify techniques for information display that do not visually distract a human when operating in dismounted tactile military operations. 

· Identify techniques for optimal visual representation of data obtained from up to 4 platforms simultaneously.  

· Identify techniques for incorporating peripheral vision in a wearable display (glasses) using visual data obtained from the robotic platform.  

· Identify optimal viewing techniques for 3-D information display. The 3-D display shall be able to overlay generated image data within a real 3-D view (such as wire frame overlay on a building with threats identified in the floor plan).  

· Identify resolution, brightness, field of view for military use of see through glasses display technologies. 

· Define techniques for using eye gaze to select landmarks (images) from the display for visual servoing.  

· Identify relevant vision based human factors applicable to military tactical operations in urban & forested terrain.

· Auditory

· Identify sound types other than spoken language that may be used to represent messages (such as an alarm, robot status, etc.).  The sounds shall not be detectable by other people within proximity to the robot operator  

· Identify human factors associated with audio sensing & processing for the dismounted soldier engaged in military  operations      

· Gesturing
· Identify intuitive gesturing techniques for commanding teams of mobile robots in tactical military situations.  The gestures should be supportable when in crouched or horizontal positions as well as moving and when carrying weapons.  Not all gestures need to be supported in all positions.  

· All gesturing types shall be considered including head, limbs, torso, etc.

· Gesturing shall also include instrumenting wearable devices such as hat, gloves, clothing, shoes, etc. with tactile pressure sensors.  

· Speech

· Identify appropriate speech (including inaudible) or human generated sounds that may be used to represent tasking to the team of robots

Identify any appropriate olfactory or taste sensing modes that may be applicable to TMR. Identify suitable technologies for representing these sensations for the dismounted soldier engaged in military operations. 

2. Interface Device Rapid Prototyping

Develop concepts for rapid prototyping up to 10 interface devices for integration into the TMR HRI system.  These will be proof of concept devices to be used for evaluating the effectiveness of the concept.  These concepts shall be reviewed with the TMR design team for inclusion into the overall approach.

Develop & deliver up to 10 interface devices and associated software for integration into the TMR HRI prototype.  

Support integrating these devices into the prototype HRI system (assume telephone support).

Provide modifications to the interface devices and software based on user evaluation and feedback.

3. Field Evaluation 

Work with the user community to obtain user feedback on the interface concepts as well as evaluation of the prototype systems.  Assume a minimum of two (?) evaluation trials.  This shall include working with the user community to define scenarios, facilities, resources, etc. needed to effectively perform the evaluation.  This shall also include defining the criteria, metrics and parameters for the evaluation.  The results shall be summarized in a report.

4. Technical Inetrchange Meetings

Participate in up to 3 TIMs – 2 at Raytheon’s facilities in Falls Church, VA. and 1 at MindTel’s facilities.
