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1.  Introduction

Brakes are a standout amongst the most vital control 
segments which convey the vehicle to rest inside a sensible 
separation. The slowing mechanism ought to advance 
the most astounding level of security out and about. The 
slowing mechanism may get flawed because of wear, air 
spill, blur, and so forth. At the point when such things 
happen, the viability of the brake decreases bringing 
about mis-chances. Henceforth, it is inescapable that 
they ought to be observed constantly and analyzed when 
deficiencies happen. There are numerous procedures, for 
example, stun beat technique, wear garbage examination, 

acoustic emanation, vibration investigation is accessible 
for the blame finding issue. The audit around one 
such examination procedures is talked about in the 
accompanying areas. 

The stun beat strategy is essentially a vibration-
observing procedure. The effects brought about by harm 
in the moving components, for example, orientation, 
brakes, gears, and so on, create stun beats in the ultrasonic 
recurrence band1. Notwithstanding, it doesn’t give a lot 
of demonstrative data. Wear trash examination is the 
investigation of segment wear particles in the oil to decide 
the state of the machine parts2. Over the top centralization 
of the wear particles in the oil means irregular wear. It is 
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moderately less exorbitant; in any case, it is a disconnected 
procedure and does not give much symptomatic data. The 
sound period in materials under nervousness is named 
as Acoustic Emission (AE). Exactly when a structure is 
subjected to an external jar, confined sources trigger the 
entry of essentialness as stress waves which multiply to 
the surface. Plastic miss-incident of breaks is the central 
wellsprings of AE in metals. AE can distinguish the 
improvement of subsurface cracks3. AE requires propelled 
signal taking care of systems. The whole system for accuse 
assurance is all the more over the top appeared differently 
in relation to structures in perspective of vibration. The 
condition of moving portions of a machine is assessed 
from the whole and nature of vibration, they make. Rot in 
brake condition conveys a development in vibration level. 
Thus, a development in the general level of the vibration 
shows a mechanical deterioration of no less than one parts 
of the brake. Since the vibration waveform will contain 
a scope of frequencies associated with the diverse brake 
parts, data of the frequencies inside the range at which an 
important augmentation in vibration level has happened 
can investigate the purposes behind the deterioration4. 
A close audit proposes vibration movement as a fitting 
instrument for the accuse assurance issue appeared 
differently in relation to AE Signals5.

2.  Vibration Analysis

Vibration examination is one of the essential techniques 
in fault finding. A review of the works in the scope of 
vibration examination for condition checking of brake 
portions outlines the point of this region. The audit of the 
writing made under the subsections of ordinary strategies, 
time space investigation and recurrence area examination 
and example acknowledgment are portrayed underneath.

2.1 Time Domain Analysis
Time domain analysis is the physical signals with respect 
to time. There are many techniques available for the 
analysis. Some of the frequently used techniques have 
been discussed in this section.

2.1.1 Overall Vibration Level
Determining over-all vibration level over an extensive 
band of frequencies is among the most key vibration 
measures. The case of general vibration level is plotted 

against time and it goes about as a pointer of breaking 
down. The general level is every now and again implied 
as the banner RMS regard. As pinnacle is altogether 
influenced by commotion, RMS level is for the most part 
favored in machine condition observing applications. 
The general RMS level shows the machine condition in 
straightforward machines. Notwithstanding, it doesn’t 
give quite a bit of indicative data. The same is not suited 
for complex apparatus. Truth be told, restricted blames 
here may go undetected until a huge auxiliary harm or 
cataclysmic disappointment occurs6.

2.1.2 Wave-Shape Metrics
Faults which make short lived main impetuses, for 
instance, bearing insufficiencies may not through and 
through alter the general vibration level; however may 
achieve a quantifiably immense change in the condition 
of the banner. With different accuse sorts, the condition 
of the banner is a prevalent pointer of damage than the 
general vibration level. Peak element or kurtosis is regularly 
utilized as a non-dimensional measure of the state of the 
flag. Both of these flag measurements increments as the 
“spikiness” of the flag increments. Kurtosis typically ideal 
for condition observing applications; for similar reasons 
RMS is desirable over pinnacle. In any case, the peak 
figure is more across the board utilize on the grounds 
that meters which record peak element are more regular 
and moderate than kurtosis meters. The wave shape 
measurements won’t identify deficiencies unless the 
plentifulness of the vibration from the flawed segment is 
sufficiently extensive to bring about a noteworthy change 
in the aggregate vibration level of the flag. This constrains 
their utilization.

2.1.3 Time Synchronous Averaging
Time synchronous averaging is utilized to dispose of not 
synchronous flag parts from the turning parcels. Shed 
parts combine electrical unsettling influence, bearing 
vibrations and vibrations identified with different shafts 
or close-by mechanical get together. The probability of 
TSA is to take outfit run of the mill of the grungy standard 
over various headways endeavoring to expel or reduce 
whine from different sources, to update the pennant 
parts of intrigue. This constitutes a pre-treatment of the 
vibration standard and along these lines, can add to the 
steadfast quality or legitimacy of different procedures7-9.

https://en.wikipedia.org/wiki/Signal_(information_theory)
https://en.wikipedia.org/wiki/Time


R. Jegadeeshwaran and V. Sugumaran

Vol 9 (48) | December 2016 | www.indjst.org Indian Journal of Science and Technology 3

2.1.4 Descriptive Statistics
Clear insights are the train of quantitatively depicting the 
principle elements of an accumulation of data. Distinct 
measurements condense a specimen to find out about the 
populace that the example of information is thought to 
speak to. A few measures that are normally used to depict 
an information set are measures of focal inclination and 
measures of changeability or dispersion. Measures of 
focal propensity incorporate the mean, middle, and mode 
while measures of fluctuation incorporate the standard 
deviation (or difference), the base and greatest estimations 
of the factors, kurtosis, and skewness10. 

2.1.5 Time Series Modeling 
A period plan is a social occasion of information 
concentrates; generally including dynamic estimations set 
aside several moments’ interim. The basic considered time 
approach displaying is to fit the waveform information 
to a parametric time game-plan demonstrates and store 
up highlights in light of this parametric model. There 
are two sensible models, particularly, Auto-Regressive 
(AR) show up and the Auto-Regressive Moving Average 
(ARMA) appear. Auto-Regressive (AR) model is set up 
by time refinement and vibration plentifulness. As the AR 
demonstrate used the numerical methodology for fitting 
the variable, the AR coefficients address the standard 
highlights and can be utilized to pick the denounce 
types11. Dron et al12 built up a technique for charge region 
in metal balls in light of the estimation of an auto in turn 
around model for the vibration pennants and mulled 
over the first and second request honest properties of the 
estimation botch13 applied AR model to vibration signals 
collected from an affirmation engine and utilized the AR 
exhibit coefficients as evacuated parts. After a short time, 
notwithstanding, usage of the AR model or ARMA model 
is troublesome because of the flexible quality in outlining, 
particularly the need to pick the request of the model14. 
Among these approaches, specific estimations are enough 
used to center data as segments from the vibration 
development in many charge conclusion examine15-17.

2.2 Frequency Domain Analysis
The vibration movement from a machine can be looked 
upon as its stamp. Every portion with its own specific 
spring-mass properties has its own specific trademark 
repeat/frequencies; excitation of these adds to the over-

all stamp. In that capacity the vibration level is just an 
aggregate marker of machine condition. The focal favored 
viewpoint of the repeat space examination is that the 
repetitive method for the vibration banner is unmistakably 
appeared as tops in the repeat run at the frequencies where 
the emphasis happens. This considers weaknesses, which 
normally make specific trademark repeat responses, to 
be recognized early, dissected unequivocally and floated 
after some time as the condition separate. Regardless, 
the disservice of the repeat space examination is that a 
ton of information may be lost in the midst of the change 
method. This data is non-retrievable unless a persisting 
record of the grungy vibration flag has been made. The 
trademark blemish rehash of vibration of various parts 
can be enrolled for the machines working at unfaltering 
rate. The conformity in the level of repeat of a particular 
band (of frequencies) can be associated with a portion of 
a machine. By virtue of section level condition checking 
study, the modification in the level of repeat of a particular 
band can be associated with a particular condition of the 
portion. The change in the level of repeat of a particular 
band gives an indication of the kind of fault, thusly 
giving required scientific information. Recurrence area 
investigation (phantom examination) is usually utilized 
for blame finding of rotating machines18,19. A portion of 
the recurrence space examination procedures have been 
talked about in this area.

2.2.1 Fast Fourier Transform
By and by, the vibration flag is obtained and changed 
over to advanced frame by an information procurement 
framework. The Discrete Fourier Transform is utilized to 
change this flag into an advanced frame in the recurrence 
space. Cooley and Tukey20 acquainted an effective 
calculation with perform Fast Fourier Transform (FFT). 
It is utilized as a part of a large number of the present day 
range analyzers, which changes over the time area motion 
into the recurrence space. There are many frequency 
domain analysis, namely band pass analysis21, shock-
pulse method22, spike-energy23,24, enveloped-spectrum25. 

2.2.2 Cepstral Analysis
Harmonics Music and sideband arranges in the power range 
can be perceived utilizing Cepstrum examination. There 
are a few translations of the noteworthiness of cepstrum26. 
Among them, the most normally utilized shape is power 
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cepstrum. The power cepstrum is portrayed as the switch 
Fourier change of the logarithmic power spectrum27. In 
the power cepstrum, cepstral examination is done in the 
quefrency zone and gives a measure of sporadic structures 
in the range. This strategy of charmingly related structures 
is diminished to fabulously one “quefrency” at what might 
as well be called the symphonious disconnecting. Cepstral 
examination has ended up being a productive instrument 
in the affirmation of bearing faults27, affirmation of voice 
contribute talk analysis28,29 etc., The periodicity of the 
excitation is for the most part clear in the “quefrency” 
zone; notwithstanding, in the rehash space, it shows up as 
various low-level sidebands (segregated by the rehash of 
the motivations and focused about each of the resounding 
frequencies) which are from time to time hard to perceive.

2.2.3 Fault Detection
A fault is a startling change or breakdown in a 
framework. Fault conclusion is a nearly related term. It is 
characterized as the way toward recognizing the state of 
the component under review and reason for the issue. Key 
fault identification systems are displayed in this sub-area. 
Fault finding methods are exhibited in consequent areas.

2.2.3.1 Spectral Comparison
A section like a brake can be thought to be in an OK 
work environment when without any other individual it 
is free of deficiencies and is accepting its allotted part in 
the mechanical assembly under consistently recognized 
working conditions. The standard power (estimate 
square) range is taken for the vibration movement 
under these conditions. This “example” range is used as a 
wellspring of point of view for evaluating resulting power 
spectra taken at standard breaks all through the machine 
life under practically identical working conditions29. The 
connection is for the most part done on a logarithmic 
plentifulness scale. A development of 6 - 8 dB over the 
standard is seen as colossal while augment past 20 dB is 
considered as a troublesome problem30.

2.2.3.2 Spectral Trending
Spectral trending31,32 gives a sign of the rate of blame 
movement. In its most straightforward shape, unearthly 
slanting includes drifting of the adjustments in the 
adequacy of all (or various chose) ghastly lines after some 

time. For complex machines, this can regularly include 
an extensive number of information, bringing about 
data over-burden because of an expansive number of 
noteworthy otherworldly lines. To streamline the location 
procedure, a few parameters in view of the range have 
been proposed which give factual measures of phantom 
contrasts. Such unearthly parameters and their execution 
in recognition and analysis of bearing shortcomings are 
accounted for in literature33. It is accounted for that some 
of these parameters performed well in the recognition 
of the deficiencies. In any case, they are not of much 
criticalness versus analytic data.

2.2.4 Fault Diagnosis
The procedure of diagnosis is performed with ghostly 
examination and drifting; commonly, just the frequencies 
distinguished as having critical changes are broke down 
in detail for indicative purposes. The vibration range of 
even generally basic machines can be very unpredictable 
because of the numerous symphonious structures of the 
vibration from different parts. The normal unearthly 
contrasts connected with different bearing shortcomings 
are examined by Su and Lin34. Blames, for example, 
expansive wear and unbalance, are appropriated 
deficiencies bringing on a noteworthy change in the 
mean adequacy of the vibration at discrete frequencies; 
these can be examined adequately. These defects show 
themselves as changes in a couple related frequencies in 
the range. Unexpectedness and mis-course of action cause 
low-repeat sinusoidal change achieving an extension of 
sidebands of particular frequencies (relies on upon the 
segment to be analyzed) and their sounds. Restricted 
deficiencies make short hasty vibration, which changes 
into countless adequacy frequencies in the range; they are 
hard to analyze or even distinguish.  

3.  �Fault Diagnosis through 
Vibration Analysis

Condition Monitoring (CM) is predictive maintenance 
process which monitors the condition of machinery. This 
can be achieved through an instrumentation technique 
such as machinery vibration analysis. The recurrence of 
the vibrations can likewise be mapped with a specific end 
goal to distinguish disappointments. Examination of the 
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defective vibration spectra versus great condition flag will 
give the data required to settle on a choice when upkeep 
ought to be done.

Vibrations can be measured utilizing seismic or piezo-
electric transducers and whirlpool current transducers 
from the dominant part of basic machines. The measuring 
strategy for the vibration flag is an intricate procedure 
that requires specific preparing and experience. These 
frequencies relate to certain mechanical parts. FFT 
was utilized to change over the time space vibration 
flag to its identical recurrence area representation. 
Notwithstanding, recurrence examination (Vibration 
Signature Analysis) is just a single part of deciphering the 
data contained in a vibration flag.

In many industrial applications, vibration signal has 
been used for making fault related studies. In a study for 
detecting faults in a rotating machine, elements describe 
a device for detecting damage to rotators such as ball 
bearings35. In an another study, a roller bearing having a 
hairline fracture which will generate periodic vibrations 
each time the fracture contacts another machine element 
generating periodic vibrations were measured by using 
a vibration transducer attached to the machine36. In 
another study for finding faults in machines include a 
fault detection system for detecting mechanical faults 
of machines that have one or more rotatingelements37. 
The system also includes a vibration sensor for sensing 
vibrations generated by at least targeted rotating machine 
elements during operation to produce a vibration signal.

Vibration signal was successfully used to monitor the 
tire pressure in an automobile38. In another study, vibration 
signal was successfully implemented to monitor the single 
point cutting tool39. The application of vibration analysis 
was implemented in various conditions monitoring 
system such as centrifugal pump fault diagnosis15, brake 
fault diagnosis17and bearing fault diagnosis40.

This vibration information can be dissected as 
recurrence area information or time space information 
utilizing previously mentioned strategies. Also, the 
nature of the vibration flag emerging from the stopping 
mechanism is occasional and irregular. Information 
demonstrating through machine learning methodology 
can take care of such issues to a more prominent degree41.

4.  Machine Learning

In mid-1975, the goal of fault diagnosis was to store the 

vibration extends and to give graphical instruments so 
that the master can quickly get to the data and choose the 
issue with the machine. Because of the progression in PC 
innovation, obtaining, stockpiling and preparing of a lot 
of information have turned out to be down to earth. The 
greater part of the information obtaining frameworks is 
equipped for logging constant information in advanced 
shape dependably. The inventive change that goes into 
the memory devices makes it possible to decrease the 
cost and size required to store tremendous data. Today’s 
advancement gives the memory devices significantly 
more dependability. The processors with high handling 
speed permit specialists to take care of complex issues. A 
hefty portion of the machine learning methodologies is 
iterative in nature and they require such quick processors. 
The previously mentioned improvements quicken the 
use of machine learning techniques for taking care of 
issues continuously. Fault finding is one of the application 
regions, where machine learning techniques are generally 
utilized. 

Include extraction, highlight determination, and 
highlight grouping are three critical strides in a machine 
learning approach. There are many elements accessible to 
be specific, measurable features16,17, histogram features42,43 

and wavelet features44. The required components were 
isolated from the vibration movements through segment 
extraction framework.

4.1 Feature Extraction
Statistical investigation of vibration signs gives the 
physical qualities of time space information. Research 
work reported by McFadden and Smith45 described 
the statistical analysis of vibration signs with various 
parameter blends which was utilized to evoke data 
in regards to bearing deficiencies. A genuinely wide 
arrangement of factual parameters was chosen as a reason 
for the review. They are median, maximum, standard 
deviation, skewness, range, mean, standard error, sample 
variance, kurtosis, minimum and sum. 

Viewing the hugeness of the time, it is found that 
the degree of vibration sufficiency shifts from class to 
class. A superior diagram than demonstrate the degree 
of collection is the histogram plot. To manufacture a 
histogram, the basic walk is to “canister” the degree of 
attributes that is, package the whole degree of qualities 
into a development of amongst times and a brief 
timeframe later tally what number of attributes fall into 
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every interim. The canisters are all around appeared as 
successive, non-covering breaks of a variable. The data got 
from a histogram plot can be utilized as fragments as a 
part of the blame finding. A delegate test from every brake 
condition (class) is taken and the histogram is plotted.

Wavelets are logical limits that cut up data into 
different repeat parts, and a short time later think each 
fragment with an assurance composed to its scale. Sets 
of wavelets are overall anticipated that would analyze 
data totally. A game plan of “fundamental” wavelets 
will separate data without openings or cover so that the 
disintegration method is numerically reversible. Thusly, 
sets of relating wavelets are useful in wavelet based weight/ 
decompression estimations where it is alluring to recover 
the principal information with unimportant incident. 
ARMA models are generally utilized for expectation of 
financial and mechanical time arrangement46.

4.2 Feature Selection
The way toward selecting the best components from a 
pool of elements is called ‘highlight choice’. The elements 
can be any measure of information focuses or the flag; 
however the importance of them will rely on upon how 
well they help during the time spent order. Numerous 
strategies are utilized for highlight determination. Some 
of them are PCA47, GA48, DT42,16,17. Among them, Principle 
Component Analysis (PCA) is broadly utilized. 

PCA is one of the exhaustively utilized multi-
dimensional segments change device. In PCA, the 
measure of data is measured regarding change. The 
objective of PCA is to decrease the dimensionality of 
the information while holding however much as could 
sensibly be foreseen from the collection in the foremost 
dataset. PCA is a system that can be utilized to patch up 
a dataset. A choice tree is a tree based learning procedure 
used to speak to arrangement rules16. A standard choice 
tree comprises of various branches. One branch is a chain 
of hubs from the root to a leaf, and every hub includes one 
trait. The rate of a quality in a tree gives the data about 
the significance of the related. The c4.5 calculation is a 
broadly utilized one to build choice trees.

4.3 Feature Classification
The classifier is a limit which maps a plan of commitments 
from highlight space to its contrasting classes. In the 
present audit, the classifier maps the game plan of isolated 
components to the condition of the machine parts,for 

example, course, pump impellers, riggings, and brakes. 
Practically speaking, design grouping can be completed 
utilizing numerous classifiers. The accompanying 
segments depict quickly about the ordinarily utilized 
classifiers. 

The condition of the braking system (incredible or 
inadequate) is on a very basic level soft in nature. Each 
one of the issues don’t occur immediately. Taking all 
things into account, there is no restriction regard (crisp 
data) displayed utilizing fluffy rationale more closely49-51. 
For brake blame determination, fluffy rationale with 
measurable features17 gives better order precision as 96.5 
%. 

If the planning components are secluded without 
goofs by a perfect hyperplane, the ordinary oversight 
rate on a test is compelled by the degree of the yearning 
of the bolster vectors to the measure of prepare vectors. 
The more small the level of the strengthen vector set, 
all the more wide the above outcome will be. Propel, 
the hypothesis is free of the estimation of the issue. In 
such case a hyperplane is inconceivable; the going with 
best is to minimize the measure of misclassifications 
while expanding the edge as for the reasonably asked for 
sections. A bit point of confinement is a principal part of 
the SVM and contributes in acquiring an overhauled and 
right classifier52. There is no formal approach to manage 
pick, which separate breaking point is suited to a class of 
classifier problem53. Most normally utilized bits are Radial 
Basis Function (RBF), polynomial, straight, multilayer 
perceptrons and sigmoid.SVM with both factual and 
histogram highlights gives 100% order precision for the 
roller bearing deficiency finding. For outward pump 
blame analysis, SVM produces 100 % accuracy54. The 
same is connected for brake blame conclusion and the 
arrangement precision was gotten as 98.91%55. 

One usage of fake invulnerable frameworks called 
Clonal determination calculation. The Clonal Selection 
Classification Algorithm (CSCA) has been composed in 
view of the clonal determination hypothesis. The clonal 
determination hypothesis is a hypothesis to depict the 
assorted qualities of antibodies utilized guards the life form 
from invasion56. A manufactured resistant framework 
system that is propelled by the working of the Clonal 
choice hypothesis of gained invulnerability is CDCA. 
CSCA performs better with Statistical a component 
which gives 98.36% characterization precision for brake 
blame diagnosis57. 
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Gathering systems are as often as possible prepared to 
create more exact classifiers than the individual multiclass 
classifiers. It is major practice to change multiclass issues 
into various two-class ones. The dataset is broken down 
into a few two-class issues, the estimation is keep running 
on every one, and the yields of the ensuing classifiers 
are joined together. The Nested Dichotomy (ND) is one 
such basic technique which can be used as a learning 
computation to oversee multiclass issues direct. Lin Dong 
et al., developed a technique to upgrade runtime for the 
multi-class issue using END58. Another review reported 
a strategy to enhance the characterization exactness 
additionally utilizing woods of settled dichotomies59. The 
settled polarity calculation was effectively executed for 
the brake blame conclusion problem60. 

The standard target of roughest is to mix a figure of 
thoughts from acquired data. Disagreeable set speculation 
gives the best approach to perceive and portray challenges 
in data sets of this sort when it is illogical to parcel the 
articles into described arrangements. The objective is to 
make a unimportant number of maybe most constrained 
standards or basic immaterial covering rules for each one 
of the cases. For mono-piece radiating pump, bearing 
shortcoming determination, the roughest hypothesis was 
effectively studied61. 

The undertaking of grouping items in computerized 
reasoning is hard on the grounds that frequently the 
information might be uproarious or having superfluous 
properties. Various methodologies have been attempted 
with shifting achievement. Some outstanding plans and 
their representations incorporate ID 3, which utilizes 
choice trees62 and the occasion based learners IB1 - IB563. 
These plans have exhibited incredible grouping exactness 
over a substantial scope of areas. Be that as it may, these 
occasion based calculations need to handle genuine 
esteemed characteristics and properties with missing 
qualities. Many plans which handle genuine element 
qualities are stretched out to adapt to typical characteristics 
in a specially appointed way. Along these lines, a brought 
together approach is particularly expected to handle both 
genuine qualities and typical traits. Consequently, a case 
based K-Star learner was utilized to play out the brake 
blame analysis study64. 

Best first learning tree makes incredible execution 
models. Right when building models, choice tree figurings 
restrict cases from the root focus to the terminal focus 
focuses. The best-first choice tree learning builds up the 

“best” focus point first. It makes a completely extended 
tree for a given arrangement of information. Part criteria 
are relied upon to gage focus guide corruption toward 
locate the best focus point. The lessening of debasement 
is figured by subtracting the contamination estimations 
of successor focuses from the dirtying effect of the inside. 
Data and Gini summary are the two comprehensively 
utilized criteria as a bit of best-first choice tree learning62. 
In data hypothesis, the reduction in dirtying effect is 
measured by the data get. Essentially, the diminishing 
in sullying effect is measured by the Gini get in Gini 
record. The best first tree and choice tree estimations 
have been utilized for the brake charge assurance study 
to get a predominant demand accuracy65. There are 
many machine learning calculations which have been 
contemplated for the different segment blame conclusion 
issues. Among them, Naïve Bayes44, Bayes net44, rotation 
forest66, privately weighted learning67 have been striven 
for the different part blame finding issues.

5.  Future Scope

There are some more machine learning approaches 
which have not been even striven for the blame analysis 
contemplates. Counterfeit Immune Recognition 
framework (AIRS), Variational Mode Decomposition, 
insect minor. Manufactured resistant acknowledgment 
framework (AIRS) is a zone of study concentrated on the 
change of computational models in perspective of the 
benchmarks of the natural invulnerable framework (BIS). 
It is a developing region that examines and uses assorted 
immunological parts to deal with computational issues 

Variational Mode Decomposition (VMD) decays 
the flag into different modes or inborn mode capacities 
utilizing the math of variety. Every method of the flag 
may have reduced recurrence bolster around a focal 
recurrence. VMD tries to discover these focal frequencies 
and natural mode capacities focused on those frequencies 
simultaneously utilizing an advancement approach called 
“Alternating Direction Multiplier Method (ADMM)”68. 
ADMM is utilized as an enhancement device to discover 
such focal frequencies simultaneously. The fundamental 
motivation behind disintegrating a flag is to distinguish 
different parts (distinct factual elements) of the flag. This 
work may concentrate on another calculation - VMD, 
which separates distinctive modes show in the flag. The 
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extricated factual component modes can be ordered 
utilizing different machine learning calculations.

6.  Conclusion

Based on the above review, there are many scopes for the 
machine learning approaches in the fault diagnosis field. 
The literature shows that the suitably extracted statistical 
and histogram information can be used for diagnosing 
the problems. Based on this information, the decision 
about the action to be carried out will be scheduled. The 
machine learning approaches have been successfully 
studied for monitoring the machine components such as 
gears, tool condition, bearing faults, pump impeller faults, 
wind turbine blade faults, brake faults etc., the application 
of machine learning can be extended some other machine 
components. 
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