Sharon was pleased.  She was driving from her hotel for a final meeting with a client at the outskirts of Peoria IL.  She had flown in from her home in Denver in her own Piper Meridian two days earlier, and had a very successful in-process review on a key project for her company.  Now she was wrapping things up, and looking forward to a weekend skiing at Aspen.  She planned to fly back to Denver, pick up her husband and daughter, and then fly out to Aspen.  As she was thinking about, she remembered that she would need a flight plan.  These days, it was so easy.  One phone call or web page entry and a high quality plan would be waiting for her at the plane.  

She picked up her cell phone and called the GASS operations center.  Brian answered, and she told him “Hi, my name is Sharon Smith, and I want to fly from Peoria IL to Rocky Mountain Metropolitan Airport by Denver, leaving here about noon.  I will be stopping in Denver  to pick up my family, and then proceed on to Aspen-Pitkin County airport in Aspen.  Could you please prepare my flight plan?”  Brian answered “Sure, could I get your member number please?  “61980” Sharon responded.  Brian entered the member number into his computer, and pulled up Sharon’s profile.  “I see that you own a Meridian.  Is that the aircraft you’ll be flying? “  “Yes” Sharon responded.  Brian then confirmed Sharon’s preferences, as listed in her profile, were what she wanted to use, and the call ended
Brian quickly entered the planned route into the computer.  The system then pulled up the current weather data (which is updated every 5 minutes from the National Weather Service), searched for the relevant Federal Aviation Administration Notices to Airmen, Sharon’s pilot’s license data and her flying currency data, and her aircraft performance information from Sharon’s profile.  It then created an initial flight plan, and presented the plan to Brian.  

He examined the plan and noticed that the weather on the Great Plans was forecast to change.  Presently, the winds aloft were blowing westerly, but a front was moving down from Canada that would shift the winds rather quickly to the east.  In addition, the front was expected to create some localized snowstorms in the Colorado mountains.  Based on the forecast, the front would not arrive until after Sharon landed in Denver.  Brian ran a check on the fuel reserves in case the wind shifted earlier, and added a note to the plan that Sharon needed to make sure she took off with a full fuel load.  He then loaded the plan into the system for Sharon’s review.  Since Sharon had chosen the on-aircraft review option, the system would send the plan to the aircraft as soon as Sharon powered the aircraft up.  Finally, the system sent a priority email alert to the fixed base operator at Peoria municipal airport to fuel and service Sharon’s aircraft in time to support a noon departure.
The final meeting with the client ran late, as an unexpected issue cropped up.  So Sharon got to the airport at 1:15.  She immediately powered up the aircraft and then began her external preflight inspection.  While she was doing that, the on-board GASS processor came up, and did a comms check with the GASS operations center.  After comms were established, the operations center downloaded the flight plan and current weather and FAA conditions data to the aircraft.  Sharon completed her external preflight and entered the aircraft and sat down in the pilot seat.  She pulled up the flight plan and supporting information on her multifunction display.  The data included the current FAA NOTAMs that affected her (there were none) and a summary of traffic conditions between Illinois and Colorado (which were normal).  There was also a note from the FBO that they loaded 75 gallons of fuel and serviced the aircraft at 11 AM.  She examined the plan and the weather data.  It still showed the front would not affect her flight until about 30 minutes before she was due to land, but she nodded approvingly when she saw Brian’s note about having sufficient fuel reserves.  It was a wise precaution.  

She pressed the “Contact Ops Center” button on the touch screen, and Brian was on the line.  Sharon asked about the weather (the multi-function screen was rather small, and Brian’s large screen weather display showed better detail).  Brian commented that the front seemed to be moving faster than originally expected, and may affect her flight earlier.  However, given her fuel reserve and that expected behavior of the weather in the front, it was not a significant danger to her flight to Denver.  However, depending on how it turned out, it could affect the flight leg from Denver to Aspen.  They ended the conversation and Sharon decided to accept the plan as is, and pressed the “File Plan” button on the touch screen.  The system then sent the flight plan to the FAA.

Sharon then ran through her pre-departure checklist, started the aircraft and proceeded with her flight.  Once the aircraft powered on, the on-board GASS controller began collecting aircraft system performance data from various sensors in the engine, avionics, fuel tank, electrical system, hydraulics system, and in sensors placed at key locations on the aircraft structure.  The data was continuously checked to see if any were out of limits, and the data was logged.  In addition, human physiology sensors in the seat belt discreetly monitored Sharon’s heartbeat and breathing patterns, while skin resistivity sensors built into the control yoke checked her galvanic response (sweating).  Collectively, the system would know whether the aircraft was in any kind of trouble, or whether Sharon was either having a medical emergency or was in any kind of bodily stress.
Once the aircraft began moving, the on-board GASS processor began sending an aircraft update record once a minute to the operations center.  The data included aircraft location (with altitude), airspeed, groundspeed, heading and a summary status of pilot physiology and aircraft systems.  The flight from Peoria to Denver was forecast to last about 3.5 hours.  Heather was the duty controller assigned to monitor Sharon’s flight , while John was the ops center director on duty.  The GASS system had already informed Heather that Sharon’s flight was planned, and notified her when Sharon filed her flight plan.  As Sharon began her flight, the GASS system began to track her flight, keeping Heather updated on the status and events in her flight.  Heather observed that the weather front was moving faster than expected, with the winds shifting direction about ninety minutes into the flight.  The system computed that this would delay her time of arrival in Denver by 20 minutes.  Heather contacted Sharon, who had already noted the wind change and ground speed reduction on her inflight system.  She asked Sharon whether Sharon wanted the ops center to contact her husband and give him an updated time of arrival.  Sharon agreed, and Heather called and informed him that Sharon was going to be about 20 minutes late due to a weather change.  The GASS system also sent a message to Sharon’s preferred FBO at Denver with her scheduled arrival time, and a request for refueling.
Sharon landed without incident at Denver.  The FBO was waiting for her, and refueled her immediately.  Her husband and daughter were also waiting.  While they were boarding, Sharon rechecked the weather, noticing that snowshowers were increasing near her planned flight path.  She contacted the GASS ops center, and talked with Heather.  They discussed whether Sharon should adjust her flight path to better avoid any possible storms.  Heather asked John, the senior controller on duty, to join the conversation.  John looked at the large wall screen display of the weather and zoomed it in to focus on Colorado.  He ran a history summary of the past two hours, observing how the pattern had evolved.  He also brought up the National Weather Service forecast.  He pointed out that the weather pattern was spawning scattered snowstorms all throughout the region, and that there did not appear to be a route with a better chance of avoiding a snowstorm.  He suggested that waiting until tomorrow morning might be a better idea.  But Sharon really wanted the skiing weekend with her family, and decided to go.  She thought that the color weather radar on the aircraft would help here navigate around any storm cells that might come across her path.

The flying time to Aspen was forecast to be about 50 minutes.  About 15 minutes into the flight, Sharon began to see a number of storm cells showing up on her aircraft color weather radar.  “Wow!”, she thought.  “Glad I have this to help me navigate around the cells, especially at night.”   At the GASS operations center, Heather, tracking Sharon’s flight, also noticed the increased storm activity.  She alerted John that this flight may have problems.  After about 20 minutes of flying, a serious problem occurred.  As Sharon was flying around a particularly strong storm cell, her color weather radar failed.  She no longer had a precision on-board guidance to avoid such cells.  At this point, the on-board GASS sensor detected two items.  First, it detected the color weather radar failure signal given out by the radar built-in test software.  Second, it sensed the sudden increase in heart rate, breathing and sweating in Sharon.  It immediately sent an emergency flag to the operations center, along with all of the current aircraft systems, pilot physiology and navigation information.  The flag triggered an alert on both Heather and John’s consoles.  Each pressed the “details” button immediately, receiving a complete situation update on the aircraft and pilot status.  John, seeing that the weather radar had failed, called up a weather overlay on top of the flight track, and had it displayed on the large operations center screen.   John also called up a display of current FAA traffic radar data as well.

Heather immediately contacted Sharon.  Sharon was still emotionally controlled, but was very apprehensive about her circumstances.  She was glad to hear Heather’s voice.   She reported that she was concerned about flying into a storm cell blind.  Looking at the weather screen, Heather was able to reassure her that she was currently not in any immediate danger.  She observed that there might be one or two cells that would need to be avoided in the near future.  At this point, the pilot physiology sensor reported that Sharon’s physiology was becoming more normal,

After about 10 minutes, she saw that a storm cell was entering Sharon’s planned flight path.  She suggested that Sharon divert by 15 degrees.  Sharon contacted the air traffic control and requested permission to divert track to avoid a storm cell.  The FAA controller approved the change, and Sharon did so.  Shortly thereafter, Heather detected another possible storm cell and again suggested a course change.  Sharon did that one, and then was safely on her approach to Aspen airport.  Thereafter, the flight was uneventful.  She thanked Heather and landed the aircraft.   
As the flight ended, the on-board computer transferred a summary record of all the recorded aircraft system data to the ground system.  The system used the aircraft time and landing records to update Sharon’s pilot record, noting her flight time of 6 hours under instrument conditions and two landings (including one at night).  The system forwarded the color weather radar failure information to the FBO at Aspen airport, who had the system repaired in time for her return flight home on Monday.

The GASS system also did a trend analysis on all of the aircraft systems data, including all of the data that had been collected on previous flights.  In doing so, it noted that the aircraft electrical voltage was trending low.  This was not an emergency situation, but something that should be looked at.  The system sent Sharon a routine email informing her of the finding, and asking if she wanted GASS to inform her mechanic.  A day later, she replied positively, and the system sent a notification to her mechanic.  After Sharon returned from her weekend in Aspen, the mechanic looked at the aircraft, and found that the master voltage regulator was operating at the lower limits of safe operations.  The mechanic replaced the regulator, and sent GASS an aircraft maintenance update notice, that GASS filed in Sharon’s aircraft maintenance record.  It also sent Sharon a courtesy notice that the maintenance had been done.  On her next flight, the voltage returned to its nominal level.
