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Different stages of vehicle life cycle and data collection
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Key challenges associated with the text data

Heterogenous data sources
— Technical, non-technical, and survey

Lean language
— ‘Engine Control Module’ vs ‘Powertrain Control Module’

Surface representation consists of limited/no overlap
— ‘Vehicle Loss of Power’ vs ‘PCM P0300’

High volume data (hundred of millions)
— Curse of dimensionality

Different types of noises
— Misspelling, run-on-word, additional whitespaces, abbreviations, etc.

general motors Advanced Analytics Center of Expertise CﬁE?H‘ES ZERO

EMISSIONS CONG

ZERO

ESTION



Data cleaning pipeline is developed to pre-process the data
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Business problems

[DFMEA 5"88-} — Automatic ontology learning from warranty
(4) data
Design T . .
Diaenoels - Automa-tlc.lm_km-g of requirements using
semantic similarity
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— Automatic development of fault dependency
Requirement Validation & Knowledge Field { Warranty } matrix
Specifications J  Verffcation Formalism S Verbatim — Text mining for knowledge discovery from
the warranty data
N 4

. — Augmentation of DFMEAs considering new
.,,ﬁ‘;’:;i?e“,,‘,’;‘;‘;t 0{ W;f:n":x* ] symptoms and failure modes discovered
from the warranty data
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An ontology-based text mining system for knowledge
discovery

“CS Vehicle with loss of power. Detected leaks in cooler line, it was loose,
repaired”

Warranty
Data

Frequent
Failures = Best
Practice Repairs

Legacy
. Issues
= Dealer
Service/Quality Training Need
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An ontology-based text mining system for knowledge
discovery
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Drill down analysis for knowledge discovery

powertrain control module
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Automatic development of fault dependency matrix
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Results

Y™ D, The (Pp) is defined as the percent Y™ 1S0,] The (F)) is the probability that the
Pp = =171 of faults detected by the symptoms by observing F, = =1 L symptoms uniquely isolate the faults of a system
m the failure modes associated with a system. m for the failure modes associated with a system.
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