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Abstract:
Reflectometry methods including time, frequency, sequence, and spread spectrum 
reflectometry methods are capable of providing highly accurate location of faults on 
aircraft wiring.  One of the significant challenges in applying these methods in 
practice is that man ires partic larl po er ires branch into tree shapedpractice is that many wires, particularly power wires, branch into tree-shaped 
networks from which multiple reflections create extremely difficult-to-interpret 
reflectometry responses.  In this presentation, we will discuss the complexity of the 
branched network problem and why accurate measurements of the length and 
magnitude are so critical for solving this problem. We will also introduce twomagnitude are so critical for solving this problem. We will also introduce two 
functional novel systematic approaches to solve this problem, which do not require 
prior measurements as baselines. Additionally, we will present results from our 
approaches with both simulated and measured reflectometry data of branched 
networks.Sources of error including measurement error and topology ambiguity are 

id d d t f t k i t t i i i f b thconsidered, and an assessment of network mapping strategies is given for both 
ideal and nonideal data.
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Fray impedances and reflection coefficientsFray impedances and reflection coefficients

Characteristic
Scenario

Characteristic 
Impedance (Ω) Reflection Coefficient

1 Short Circuit -100 %
2 Open Circuit 100 %
3 No changes 77.57 0
4 Water Drop 73.81 -2.4 %4 Water Drop 73.81 2.4 %
5 Cut .15 mm off top 77.59 0.014%
6 Cut .45 mm off top 77.64 0.044%
7 Cut .76 mm off top 78.01 0.28%
8 Cut .15 mm off side 77.57 0.0021%
9 Cut 45 mm off side 77 58 0 0056%9 Cut .45 mm off side 77.58 0.0056%
10 Cut .76 mm off side 77.60 0.017%
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