Text Mining Method to Develop D-Matrix for Fault Diagnosis
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Abstract— The D-matrix is one amongst the quality diagnostic models specified by IEEE Standard. This framework catches underlying
connections between symptoms and failure modes in structured fashion. This framework is called as Dependency or Diagnosis framework (D-
matrix).Proposed system describes text mining method based on an ontology to develop D-matrix by mining repair verbatim written in
unstructured text. Here repair verbatim are collected during fault diagnosis. Then mining algorithms are applied to find dependencies. D-Matrix
is constructed for different dataset, then we generate a combined D-matrix by taking common parameters from each D-matrix and then a graph is

formed for that D-matrix.
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I. INTRODUCTION

Nowadays digital information is increasing at an
incredible rate because of the internet, which causes the
problem of information overload. It is not possible to read
everything, yet we often have to make critical decisions based
on what we are able to understand. Thus, -effective
management of electronic documents, especially management
of complexity and specialization of knowledge expressed in
those text documents, is vital to enterprise knowledge
management [1]. Each system performs its task of
communicating with its adjacent system to maintain its
performance within an adequate range of tolerances. One
challenge that managers face is how to find a deep knowledge
from a collection of documents to solve a problem [1]. The
fault detection and diagnosis (FDD) is performed to diagnose
the root-causes of the fault and to minimize the downtime of a
system [1].

DUE to the rapid growth of digital data in recent years,
data mining have attracted a great deal of attention with an
imminent need for turning such data into useful information
and knowledge [8]. The goal of data mining is to discover or
derive new information from data, finding patterns across
datasets, and/or separating signal from noise. Text mining is
gaining a heavy attention because of its ability to discover the
required data assets from unstructured text. In this paper, we
tend to propose a text mining method to map the diagnostic
info extracted from the unstructured repair verbatim in a very
D-matrix [1].

In the past decade, a significant number of data mining
techniques have been presented in order to perform different
knowledge tasks. The D-matrix is one amongst the quality
diagnostic models laid out in IEEE Standard. This framework
catches causal connections between symptoms and failure
modes in structured fashion. This framework is called as
Dependency or Diagnosis framework (D-matrix) [1] [4].

When fault is identified in system technicians follow
some diagnosis procedure based on error codes previously
stored in system, to identify the nature of faults. Different data
types are collected during fault diagnosis is then stored in the
database. This data is then mined to construct diagnosis matrix
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models. Such models can be used by the technicians and
stakeholders to find accuracy of fault detection.

Il. LITERATURE SURVEY

The rapidly increasing amounts of text data in the
context of these large online collections has led to an interest
in creating scalable and effective mining algorithms [9].

In existing fault models, the knowledge which was
embedded in the unstructured repair data have improved the
performance of fault diagnosis by introducing an approach for
constructing D-matrices based on an ontology-based text
mining method[1].

Ontology includes identifying, defining and entering
concept definitions and their relationship [6]. Here an
approach is described for ontology extraction from an existing
knowledge base of heterogeneous documents.
Misinterpretation of pattern derived from data mining
techniques lead to the ineffective performance. In [8],
proposed technique uses two processes, pattern deploying and
pattern evolving to refine the discovered pattern in text
documents.

Multi signal flow modeling is one of the particular
interests because it is one example where tools have been
developed that use D-Matrix [4], [5]. Different diagnostic
algorithms used in diagnostic interference model (DIM) are
summarized in [4].

In the [2], [7], the limited efforts are done to create a
D-matrix by analyzing unstructured repair verbatim.

Traditionally, the D-matrices are constructed by using
the knowledge included in the field of failure data. The data
includes historical data, engineering data, and sensory data,
error codes [2], [7], [5], [10], but the authors have not
provided any perception for new symptoms and failure modes
which are observed for the first time and their insertion in the
D-matrix models.

A maturation approach is proposed in [7] which
represent Timed Failure Propagation Graph (TFPG) models.
Further in [3] the researcher worked on developing D-matrices
from dissimilar information format and data sources. The D-
matrices is classified based on their data source and the
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imperfectness of symptoms. They have considered for both
boolean-value and real-valued [0, 1] D-matrices.

1. EXISTING SYSTEM

The methodology consists of ontological text mining
method. It captures the terms and the relations seen in the
automobile fault diagnosis domain. The D-matrix is
constructed using following steps -document annotation, term
extraction, and phrase merging.

Initially, the repair verbatim data points are collected
by retrieving them from the database, which are recorded
during FD. In the first step, the terms relevant for the D-matrix
are annotated from each repair verbatim by developing the
document annotation algorithm.

A repair verbatim consists of several parts,
symptoms, failure modes and actions and the correct
associations must be established between the relevant terms
based on their propinquity with each other. A repair verbatim
is first split in different sentences using the sentence boundary
detection rules and the terms appearing in the same sentence
are co-related with each other. Finally, Naive Bayes
probability model is developed to disambiguate the
abbreviated terms by considering the context in which they are
specified.

Next, the phrase merging is used to avoid ambiguous
references of the failure mode phrases, where the failure mode
phrases that are written by using an inconsistent vocabulary
are merged into a single, consistent failure mode phrase.
Finally, the newly constructed D-matrix is audited by subject
matter experts (SMEs) to identify the discovery of new
symptoms and failure modes for in-time FDD.

The existing system [1] creates the D-Matrix for one
dataset. It provides accurate d-matrix but graph is not
generated from the matrix. So that, every time, the new d-
matrix is created for the dataset. Even if the different datasets
contains some similar data, the new D-Matrix is developed for
each dataset.

IV. MOTIVATION

Fault diagnosis is critical process when performed on
unstructured data. D-matrix generation from fault diagnosis on
unstructured data makes it easier to identify faults and also
shows the relationship between symptoms and fault. This is
helpful to take action. This motivates the work in this paper.
Implementing this using a different technique (in our case
ANN & SVM) will give more accuracy.

V. PROPOSED SYSTEM

Proposed Ontology-Based Comprehensive D-Matrix
Using Support Vector Machine and ANN consist mainly three
steps.

1. Generating D-Matrix from

verbatim

2. Generate a combined D-Matrix

3. Form a combined graph

In this system first a collection of repair verbatim is mined
by using the a. Document annotation b. Term extraction and c.
Phrase merging. In these steps fault diagnosis ontology is
applied on text. The d-matrix is generated for each mined
dataset. Then a combined D-Matrix is generated by taking

unstructured  repair
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only the common patterns from all the generated various D-
Matrices to construct a single, generic D-Matrix. After that a
graph is generated for that combined D-Matrix which shows
the relationship between all common fault and symptoms from
the merged d-matrices.

Our system will create D-Matrix for each dataset of
unstructured repair verbatim. Here we are using a dataset
containing diseases and its repair actions from a hospital
domain. At first, the repair verbatim data is collected by
recovering them from the OEM database, which are recorded
during fault diagnosis. In the first step, the terms, for example,
part, symptom, and failure mode, repair actions which are
applicable to generate the D-Matrix are annotated from each
repair verbatim by using the document annotation step. In this
step, stop word are removed from the dataset and also lexical
matching is performed to find a correct meaning of
abbreviations.

Here, a boundary of sentence is identified by checking
sentence separator. Then identified terms are get checked in
repair verbatim. At last, Support Vector Machine and
Artificial Neural Network model is developed to perform
training on unstructured repair verbatim. Comparison of both
the technique will show the accuracy of fault diagnosis.

VI. CONCLUSION

Generating D-Matrix by using text Driven approach
have more impact. This framework helps the service
technician to detect the faults related to complex system and
diagnose it. This dependency model (D-Matrix) contains
symptoms, failure modes and their causal relationship. The
probabilistic approach helps to solve various problems such
for removing ambiguity and to establish better co-relation
between the terms. Development of a graph from D-matrix
gives better visualization and analysis.
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