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Technical Objectives:

•  Reduce the costs of HUMS civil certification through:
- Developing innovative approaches to certification,
- Implementing open interface standards, and
- Enhancing the HUMS Distributed Diagnostic Database.
- Developing analytical tools to analyze HUMS data.

Technical Barriers / Challenges:

• No HUMS has been certified by the FAA for a credit application
• Data Size, Storage, and Representation.  
• Different tools, different databases.
• Application Tools require access to common data or known format.
• Industry requirements.
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HUMS Certification
• Illustrate all aspects of Certification Approach within FAA 

Advisory Circular Guidelines.
– Hardware Installation
– Credit Validation
– Continued Airworthiness

• Certification in Steps.  
• End-to-End process: 

– Aircraft Sensors to Aircraft Multi-function Displays and PCMCIA card.
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HUMS Certification
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HUMS Data Issues
• RDF files

• Number of parameters
• Private data packets
• Size of data files
• Size of parameters

• Variety of Data formats.
• Different Database Schema’s
• Different Ground Stations

Issue:

Example:  14.1 MB File
S-92A 0003 12/19/2003 13:34 15:48 Usage 0.88 hrs

RTB AMD Exceedances Events Regimes Datamap No of DataSets No of Parm Total Samples
3 24 7 132 367 2483 4,807 151 725,857

9,615 14 134,610
24,036 14 336,504
48,074 8 384,592
4,808 10 48,080
9,615 10 96,150

100,955 207 20,897,685
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Data Processing and Analysis
Data Reading and Conversion

•SACRDF – Automated
•MDAT – Goodrich Software
•HUMS2 – Data Packet Viewer / DIS Converter
All have database interfaces.
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Aircraft Summary Page
Summary: Overall Fleet View.

A Green folder indicates if there 
was a file recently processed 

A Red folder indicates an alert 
generated.
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Aircraft Summary Page (Cont)

This page shows the statistics for 
the aircraft and the last flight 
processed.  

•No of RDF processed
•No of flight hours
•Date range for data
•Top 3 Regimes
•Top 3 Events
•Top 3 Exceedances
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Aircraft Exceedances

Exceedances: Exceedance 
summary page displays all 
exceedances.  

There is another drill-down page 
to select a particular RDF file.
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RTB Intranet Module
Intranet Site that has the 
Sikorsky Aircraft RTB
Adjustment Module 
converted to COM.  
Web page is designed 
from a Visual Basic in 
DHTML layout.

Page created in support 
of Goodrich’s RITA 
HUMS effort.
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HUMS Status Summary
• Twenty-one (21) flights for main rotor vibration tuning development. The 
HUMS RTB algorithm has been configured using this data.

• Engine driveshaft 1/rev balance ground run testing was done to obtain a 
complete set of adjustment coefficients for both engines.

• Evaluated Goodrich S-92 HUMS RTB algorithm, (Coefficient weightings, main 
rotor 2/rev and 3/rev thresholds).

• HUMS Ground stations were updated to Goodrich Block 11 software release.  
Individual ground station functions were evaluated against intended requirements.

• S-92A A/C 0003 and A/C 0004 flight tests were performed to support check out 
of HUMS Block 1.4 MPU software release.

• HUMS flight data from A/C 0003 and A/C 0004 was reviewed on the Ground 
station to test exceedance detection, regime detection, usage, etc.

• Generated 133 Trend Templates and 113 Exceedance templates on HUMS 
ground station to support data analysis against HUMS flight data.
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Current Status
• Certification Plan Presented to FAA.

– SER-920272 HUMS Certification Plan.
– SER-920766 Functional Hazard Analysis.
– SER-920829 HUMS Qualification Test Plan.

• Analyzing S-92a AC 0003 & 0004 HUMS Flight Data.
• Diagnostic Database populated with S-92 HUMS data.
• Diagnostic Tools.
• Intranet Site Created.
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Development of Component Usage Spectra
Flight History Usage Regimes

Component Spectra • Use Component Spectra to assess life 
and maintenance impact
• Prediction of component loads and 
derived parameters 
• Issues

• Consideration of data gaps
• Usage substitution
• Procedures for Forecasting 
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HUMS based Fatigue Assessment
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Improved Safety from HUMS based Fatigue 
and Damage Tolerance Assessment
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