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Using Neural-Network Test Technology for 
Avionic Systems Maintenance
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The Cause

Repeat 
Faults

Intermittent 
Faults

Test Equipment 
optimised to hard faults, 

not intermittent

Maintenance Data 
& Knowledge 

optimised to hard faults, 

not intermittent

Operational pressure 

demands ΨǉǳƛŎƪ ŦƛȄŜǎΩ

Ψ.ƻȄ 
{ǿŀǇǇƛƴƎΩ 

misses the 
cables and 
connectors
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Sustainment
Å The Heavy Airlift Project Office worked with HALSPO to establish the C-17 

sustainment capability by joining the USAF-led GlobemasterSustainment 
Partnership (GSP),ΧΧΧΦΦŜǎǘŀōƭƛǎƘƛƴƎ ƴǳƳŜǊƻǳǎ ƻǘƘŜǊ ǎǇŜŎƛŀƭƛǎǘ ǎǳǇǇƭȅ ŎƘŀƛƴǎ ŦƻǊ 
aspects including life support equipment, mission planning systems, training, self-
protection systems and satellite communications services. Defence Annual Report 2008-9

Å My Interpretation: Line Replaceable Units are normally returned to the 
OEM for test and repair.

Å No Fault Found returns consume assets, time and funds.
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OEM Maintenance Manual

Support documentation is 
ǘƘƻǊƻǳƎƘ ŦƻǊ άƘŀǊŘέ Ŧŀǳƭǘǎ 
but is unable to address 
the symptoms of every 
intermittent fault
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Conventional Test Equipment AVERAGESvalues
!ƴŘ ƭƻƻƪǎ ƭƛƪŜΧΧΧΧΧΧΧΧΧΧΧΧΦ

.142

.213

What DO I need to measure 
it accurately?.......

Something that captures the glitch
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DSAS_ID Reference_DateFull_IdentRef KeyRunHrsKeyInputSentencing MRC_No Symptom Original_Part_DescriptionReviewed_Part_No SerNos ActivityOriginalDescriptionOfWorkTotal_Hours_Worked

1387 03-Aug-11 ABC024 6272 Fix 1966 CORRUPTED TEXT AT TOP EDGE OF DISPLAY Display NV-15927-55- R(?) -(?) +(?) Repair 0.75

2064 04-Aug-11 ABC024 6275 Fix 3355 MESSAGE GARBLED TOP EDGE DISPLAY Display NV-15927-55- R(NONE) -(?) Repair display 3.5

2065 06-Aug-11 ABC024 6277 Fix 3365 CANNOT READ TOP EDGE TEXT Display NV-15927-55- R(NONE) -(?) Repair display 4.2

2066 08-Aug-11 ABC024 6281 Fix 3378 LETTERS GARBLED DISPLAY TOP Display NV-15927-55- R(NONE) -(?) Repair display 5.1

2067 12-Aug-11 ABC024 6290 Fix 3382 SYMBOLS INSTEAD OF MESSAGE DISPLAY TOP Display NV-15927-55- R(NONE) -(?) Repair display 2.2

2068 14-Aug-11 ABC024 6295 Fix 3389 DISPLAY WORDS MISSING Display NV-15927-55- R(NONE) -(?) Repair display 1.5

2069 16-Aug-11 ABC024 6297 Fix 3395 NO WORDS DISPLAYED TOP EDGE Display NV-15927-55- R(NONE) -(?) Repair display 1.7

1488 09-Sep-11 ABC024 6380 Not Rectified 5031 BRIGHTNESS CONTROL INOP Display R(NONE) -(?) Functional full functional 2.75

1501 12-Sep-11 ABC024 6383 Fix 6383 BRIGHTNESS ON DISPLAY U/S Display NV-15927-55- R(NONE) -(?) Repair display 2.75

1693 12-Nov-11 ABC024 6479 - 6479 SCREEN IS TOO DARK Display R(NONE) -(?) 2.75

1586 21-Dec-11 ABC024 6444 Fix 6444 DISPLAY NOT BRIGHT ENOUGH Display NV-15927-55- R(NONE) -(?) Repair Display 2.75

1914 13-Apr-12 ABC024 6652 Fix 6652 DISPLAY NOT BRIGHT ENOUGH Display NV-15927-55- R(NONE) -(?) Repair display output 2.75

2041 03-Jul-12 ABC024 6751 Fix 5102 DIM DISPLAY Display NV-15927-55- R(NONE) -(?) Repair display 2.75

bŀǊǊƻǿ ǘƘŜ {ŜŀǊŎƘΧΧ
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System Commonality

Every Airbus A380 has

100,000Wires totalling  530km, 

with each loom terminated in a 
connector*.

*      New York Times
11th December 2006
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Detection Simulation: Probability of Detection
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How to use the Capability

25



2017

Test Functions
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Step 1:  Select Unit Under Test
¸ƻǳ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ǘŜǎǘ ŜǾŜǊȅǘƘƛƴƎ

Use repair data to select candidate test items on a criticality basis eg

Å Safety-critical

Å Performance-critical

Å Yƴƻǿƴ ΨƘƛƎƘ ƘƛǘΩ ƛǘŜƳǎ

Copernicus Technology has a criticality analysis tool for this task.

Some component/harness will need testing on a regular basis

Others will be one-off
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Step 2:  Test Configuration
Identify which tests need to be carried out eg 

Continuity + Intermittency.

For a one-off : use a generic Interface Adapter

όL!ύ ŀƴŘ !ǳǘƻaŀǇϰ ǘƻ ǎŜǘ-up the test 

configuration.

If the test may be a regular occurrence then set 

up test point connections data in the NODES 

user interface software.
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Step 3:  Interface Adapters
If testing is repetitive then design and build 

Interface Adapters: assisted by NODES GUI

Construct IAs using relevant connectors 

corresponding to the test point connection data 

from Step 2

If other test adapter cables are available then use a 

ΨǇŀǘŎƘ ŎŀōƭŜΩ ǘƻ ŎƻƴƴŜŎǘ  ǘƘŜ ±ƻȅŀƎŜǊ Ǿƛŀ ǘƘŜ ǘƘƻǎŜ 

items
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Step 4:  Testing


