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The Investigation Team

1 Michael Vu, Technical Monitor,
R & D Project Manger, Flight
Safety Team, AJP- 6350

1 Prof. James Higgins, Pl oUND
» Dr. David A. Esser, PI - ERAU




Background

1 The first conference on GA Flight Data Monitoring
was held in Daytona Beach in January 2007

} The conference was co - hosted by ERAU and
CAPACG

1 Attended by over 50 representing various facets of
the aviation industry, regulators, and insurers

1 The second conference on GA Flight Data
Monitoring was held in Daytona Beach in August
2009

} The conference was sponsored by ASIAS and
attended by over 70 representing 50 organizations
from around the world




Data Rights Protocol (DRP)

The GASIAS:II project will be conducted under the following Data Rights Protocol:

The goal of this research ;aroject /s to develop an information system
which shall be capable of collecting, archiving, and disseminating

data recorded by flight data monitoring (FDM) devices installed in
general aviation (GA) alrcraft from various constituents of the GA
community. The research also determines the proper protocols for
operating the information system and develops software tools to
enhance the data usage.  The intention will be to transfer the
Information system, data, and software tools developed under this
research to a neutral party (such as a nonprofit research institution,
college or university, or a GA trade association). The information
system, data, and software tools shall also be available to all GA
%Jerators, manufacturers, researchers, the US government, etc. for

the purpose of improving the safety and efficiency of GA. Anyone
participating in this research project must /dent;/;ly any data that it
considers proprietary or otherwise covered by disclosure restriction.




GA Accident rates vs. total aviation accidents
(Adapted from The Center For General
Aviation Research [CGAR], 2010)

General Aviation Accident and Fatality Rates per
100,000 Flight Hours
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Research Questions

1. What parameters can be recorded using the OEM hardware?

2. Is there a statistical difference in the data collected by manual retrieval methods
and wireless devices?

3. Are there any difficulties in recording the flight data?
4. Are there any difficulties encountered in retrieving the recorded flight data?

5. Can the flight data be sufficiently de - identified to the satisfaction of the various
participating organizations?

6. Is the data sufficiently valid and robust to perform data analysis?

7. What are the identified plausible cost savings that implementing a GA FDM
program might afford?




Proposed Steps for the Future

Establish FAA sanctioned National GA
FDM Program

Evaluate NGAFID parameters to address differing GA
participant needs

Expand population and diversity of data stream
participant organizations (Proposed; GASIAS:III)




Garmin Data Logger Parameters
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Date

Longitude (degrees;geodetic;+East)
GPS fix

Time

Magnetic Heading (degrees)

GPS horizontal alert limit

GPS altitude (MSL)

HIS source

GPS vertical alert limit

GPS altitude (WGS84 datum)
Selected Course

WAAS GPS horizontal protection level
Baro- Corrected altitude (feet)
Coml1/Com?2 frequency

WAAS GPS vertical protection level
Baro Correction (in/Hg)

Navl/Nav2 frequency




Garmin Data Logger Parameters
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Fuel Qty (right & left) (gals)
Indicated airspeed (kts)
CDI deflection

Fuel Flow (gph)

Vertical speed (fpm)
VDI/GP/GS deflection
Fuel Pressure (psi)

GPS vertical speed (fpm)
Wind Direction (degrees)
Voltage 1 and/or 2

OAT (degrees C)

Wind Speed (knots)
Amps 1 and/or 2

True Airspeed (knots)
Active Waypoint Identifier
Engine RPM




Garmin Data Logger Parameters
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Pitch Attitude Angle (degrees)
Distance to next waypoint (nm)

Oil Pressure (psi)

Roll Attitude (degrees)

Bearing to next waypoint (degrees)
Oil Temperature (deg. F)

Lateral and Vertical G Force (g)
Magnetic variation (degrees)

TIT (deg. F)

Ground Speed (kts)

Autopilot On/Off

Manifold Pressure (in. HQ)

Ground Track (degrees magnetic)
AFCS roll/pitch modes

CHT 1-6o0r1-4

Latitude (degrees; geodetic;+North)
AFCS roll/pitch commands

EGT 1-60rl1-4




Expected Outcomes
Establishment of the National General Aviation
Flight Information Database (NGAFID)

Initially NGAFID hosted by UND

Creation of database analysis tools (via separate
Initiative for RFP)

Equipping all WAAS equipped ERAU C - 172 Sky
Hawks (28) with data recording cards (flash
memory)

Equipping two ERAU aircraft with Alakai wireless
data recorders

Recording and disseminating 40,000 hours of
ERAU collected flight data to NGAFID after de -
identification

ke ‘



Expected Outcomes cont.

Initial Evaluation of the first 4,000 hours for
robustness, and validity

Recording and disseminating 1,000 hours of data
collected by the Alakal Digital Flight Data
recording/monitoring System (DFDS)

Comparison of data collected from DFDS through
wireless retrieval to that collected manually
ldentification of possible cost savings to GA fleet
operator by using FDM program

Travel to AOPA and GAMA to garner support for
expanding GA participants

Travel to ASIAS In either Atlantic City or
Washington D.C. to provide report




GASIAS:III (Proposal)

1 Objective to expand NGAFID in both
participants and data for greater information
Integration
Blnvite Other Fleet Operators

1 Florida Institute of Technology (Piper Seminole)
1 Western Michigan (Cirrus)

BEvaluate feasibility of incorporating other data
sources

1 Meteorological
1 ATC
1 ADS-B




GASIAS IIl (FDM Under SMS)

Invite Other Fleet Operators Spr. 2012

Develop Educational Tools regarding Interface and
FDM Spr. 2012

Develop National FDM Database Usage and Access
Standards Sum. 2012

Seek long - term support for operation of National
FDM Database Fall 2012




G-1000 developments
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Service Bulletin SB11 - 34 - 01 upgrades WAAS
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nable 172S fleet to software version 563.21
pporting flight data logging February 2011

RAU Flight Department Leadership Team
veloped data collection protocols March
11

Flight Instructor Union briefed March 2011
Flight students briefed April 19, 2011
Flight Instructors briefed April 20, 2011

SD Cards acquired April 30, 2011
C -172, 23 upgrades completed May



Following slides were from
briefings by

Blake Kelly
Director of Aviation Safety
Embry - Riddle Aeronautical University
Daytona Beach Campus
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