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Attachment 1

Airborne Oculometer System Specifications

Background: The Aviation Weather Information (AWIN) project element of the Aviation Safety Program requires an oculometer (eye-tracking) system for the purpose of assessing pilot information acquisition with and distraction due to usage of AWIN systems in General Aviation (GA) flightdecks during actual flights as well as in simulation environments.  The system shall perform robustly in the operational conditions imposed by use in a small GA aircraft in typical ambient lighting and vibration conditions.  These requirements are expected to exceed those required for an oculometer that is only used in simulation environments.  The system shall include: the apparatus for acquiring, storing, and interpreting dynamic oculometric data within the contextual visual scene; software for system operation and data analysis; and supporting documentation.  

The system must meet operability, usability and human subject safety requirements, data requirements, system integration; and the offer must meet customer support and training needs as described below.

1. Operability:  The system shall be lightweight and portable.  The system shall include all components necessary for a fully functioning system  (e.g., oculometer instrumentation, cabling, a visual scene camera and an experimenter station and processing unit in a customized commercially-available computer laptop running Windows OS).  The system must produce consistently reliable data without performance degradation during changing ambient light conditions (e.g., high ambient light, changing lighting conditions, darkness with standard avionics lighting), in an aircraft cockpit during flight conditions (i.e., covering the visually-scanned areas available to a pilot (avionics panel as well as out-the-window, yoke and kneeboard areas) moderate turbulence, and with the subject user wearing prescription glasses, typical aviation sunglasses, headset, and who are secured with seatbelt protection).  

2. Usability: 
Usability from the subject’s perspective requires that the system shall not interfere with the subject pilot’s vision or movement to accomplish flight operations.  The system  shall be safe and comfortable for the subject for prolonged use (i.e., minimally 6 hours).  Documentation demonstrating acceptance by Institutional Review Boards for use with human subjects, or data supporting such acceptability will be considered a benefit.  Usability from the experimenter’s perspective requires easy and rapid set-up and calibration, operation, and straight-forward post-data collection processing and data interpretation.  

3. Data Collection and Analysis:
The system must reliably produce data required and be considered easy to use by experimenters.  Data requirements minimally include: 2d pupil size, eye position in scene, 3d head position and orientation, dwell time at each fixation, external scene visual, blink indicator, and system status indicators (eye point lost and regained, recalibration, etc.).  This information should be time-stamped such that it can be synched with other data streams (i.e., aircraft control data, GPS data, video/audio data, etc.).  Datafiles should allow inputs from an experimenter with event markers to mark interesting time points, as well as add header information to identify the run conditions.  

The in-use experimenter station shall include the ability to monitor point-of-regard relative to external scene, pupil size, corneal reflection, and system status, and event marking.  Data interpretation software should support user-defined specification of dwell time and off-time to define fixations and blinks, respectively.  Data interpretation must minimally support:

· Digital video of external scene, including instruments and out-of-window environment with superimposed point of regard (for still frame), and path (for animated and step-wise presentation).

· Presentation of fixations over areas of interest with indication of time spent on each fixation (e.g., raindrop presentation)

· Distributional statistics for dwell time for a subject, or over a defined batch of subjects/trials in hierarchically defined areas of interest.

· Distributional statistics for fixations for a subject, or over a defined batch of subjects/trials in hierarchically defined areas of interest.

· Total dwell percentage for any region, for a subject, or over a defined batch of subjects/trials in hierarchically defined areas of interest.

· Scan sequence, for a subject, or over a defined batch of subjects/trials

· Scan transition counts and probabilities among areas of interest, for a subject, or over a defined batch of subjects/trials

· Total scan length normalized by total time

· Frequency & duration of blinks

· Differentiation of subjects / trials when composite data is presented (e.g., color coded)

· Ability to individually select those subjects whose data is presented

· Exportable graphic files of scan paths and fixation presentations (of individual or composite files), defined areas of interest and external scene.

· Data files readable and editable by MS Excel.  Ability to ingest datafiles that have been read and edited by MS Excel.

Additional data analysis and interpretation support will be considered within the “Best Value” assessment.
4. System Integration:  

The system must address integration issues associated with using this system onboard aircraft including: power use, electromagnetic fields & interference (both to and from the oculometer system), et cetera as specified in: 

· Electromagnetic fields/interferences (MIL-STD-461E) 

· Environmental Test Methods and Engineering Guidelines  (MIL-STD-810)

· Flight Critical MIL-STD 810E or RTCA DO-160D-80, 

· FAR 21, 
·  23 or 25 or 27 or 29, 

· FAA AC 43.13.1B/2A or TO 1-1A-1 thru 14 or OEM (Manufacturer Airframe Maintenance Manuel), 

· NHB 5300, and 

· SEPG 100.4.  

For integration with the NASA Langley Cessna 206, these guidelines pertain:

· For power, 28VDC is most desirable, others voltages must be adapted.

· Little or no required cooling is best, fans are acceptable, active cooling will be difficult

· Weight and size should be minimized as much as possible.

· Low EMI emission

·  Low susceptibility to EMI emissions 

· Mountings and enclosures should be structurally sound to crash loads: -18G forward, 9G downward, and 4.5G laterally.

The degree to which the proposed system can meet integration specifications and guidelines will be considered in the “Best Value” assessment.

5. Customer Support:  

Customer support shall include documentation, and flexible software use.  Documentation shall minimally include: an experimenter manual for calibration, system monitoring, fault conditions and recovery procedures, and data analysis; systems integration documentation that describe installation configurations for use in simulation and in-flight operations on a small GA aircraft (Cessna 206), provide troubleshooting guidance, and address system integration concerns.  Documentation should also be submitted that confirms that the system conforms to standard Institutional Review Board subject safety and comfort concerns. 
Data analysis and interpretation software shall be provided as a site license allowing at least 20 concurrent users.  The contractor shall provide NASA Langley with software updates without charge for at least three (3) years.  The software updates shall occur according to the contractor’s update schedule provided to its commercial customers.  Additional hardware and software maintenance support will be considered within the “Best Value” assessment.
6. Training:

 Training shall be conducted for five (5) experimenters such that they are familiar with set-up, calibration, experimental operation, failure detection, data analysis and interpretation.  Training shall also be conducted to instruct three (3) systems integrators and the airplane crew chief regarding system integration issues.  Training shall be conducted at NASA Langley and completed within 30 days after acceptance of oculometer.  
Evaluation: Award will be made on the basis of “Best Value”.  Accordingly, the government may award a purchase order to other than the lowest priced offer.  The following evaluation factors will be used:

1. Technical Merit to include operability, usability for subject (non-interfering, safe, comfortable), usability for experimenters (ease of set-up, calibration, experimental operation, data analysis and visualization), light weight, portability, reliability, functionality (i.e., number of features and usefulness of features), ease of system integration, customer support and training.  
2. Past Performance

3. Price
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