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On-Line Diagnosis using Orthogonal Multi-Tone Time Domain Reflectometry in a Lossy Cable

Keywords: Solution: wiring networks diagnosis system., Interest: detect, locate and characterize faults., Advantages: maintenance cost reduction (time, resources, etc.), system reliability increase, etc, Cable length increase., Connections number increase., Faults number caused by cables increase, Embedded electronic explosion., Embedded systems complexity increase., «X-by-wire» technology appearance unlimited spectrum (sinc) Communication Signal Test Injection Signal Reception Simulation Results: Lossy Cable Tones Allocation for Sensors S1 Orthogonal Multi-Tone Time Domain Reflectometry

Ensures communication among senors to avoid faults localisation ambiguities

Improves soft faults detection.

OMTDR will be tested on more complex wiring networks.

Reflectometry:

• A wideband test signal is injected down the wire. During its propagation, a part of its energy reflects back to the injection port when it crosses impedance discontinuities.

• The analysis of the received signals, called "reflectogram", gives information about the wire faults (presence, position, type). 
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  MCR: Multi-Carrier Reflectometry etry MC CR: Multi Carrier Reflectome Reflectome MCTDR: Multi-Carrier TDR metry FD DR: Frequency Domain Reflectom FD DR: Frequency Domain Reflectom TDR: Time Domain Reflectometry Ø TDR injects a pulse (Gaussian, rectangular, etc.) down the cable under test. Ø FDR uses a set of sinusoidal waves. Ø While STDR uses a Pseudo Noise (PN) code as test signal, SSTDR employs a sine wave modulated PN code. Ø MCR and MCTDR inject a sum of sine waves using Inverse Digital Fourier Transform (IDFT). The 5 67 tone is expressed as: t § Time domain: § Frequency domain: The OFDM signal autocorrelation is: q In discrete domain, the sample of OFDM signal is: Problem of side lobes: unsuitable for reflectometry diagnosis Solution: use butterworth filter with frequency-cut equal to 1
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