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Abstract: In this modern world we are surrounded by all kinds,of signals.in various forms. Some of the signals are natural, but most of
the signals are manmade. Some signals are necessary (speech), some are pleasant (music), while many are unwanted or unnecessary in
a given situation. Therefore extracting or enhancing the useful information from a mix of conflicting information is the simplest form
of signal processing [1]. Signal processing is so wide and very interesting in solving many engineering problems, in this paper we used it
in bad and good signal detection where by the different samples of signals (sound wave) were provided and from there to select the good
ones or bad ones using MATLAB software with the help of Fast Fourier Transform (FFT). Signal analysis procedures have been
followed to get the required results by comparing the good known signal s1 and the rest of unknown random signals's2 and s3. Most
parameters used in comparison are cross correlation factor and the magnitude of the given signal samples. In the final part we will be
able to see the resulting waves using MATLAB showing both magnitude and cross correlation.
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1. Introduction tendency for the products to cancel, so the final sum would
be smaller.

The aim is to detect the bad and good signals from the given

random signals, which in turn help in correcting the
malfunctioned gears hence points to the direct use of signal
spectrum analysis in which we are going to use time domain
signal analysis to analyze the spectrum patterns of signal
under investigation.

In analyzing the spectrum patterns we set one good sound
wave as reference and from there we compare the rest of the
signals, we mainly use two methodologies that are the cross
correlation property and the magnitude comparisons of the

two signals so that the variation of the values of each

property determines how far the measured signal deviates

from the reference signal and to be labeled as good or bad '

signal. For the successful implementation, we used 7

MATLAB software for simulation and coding of the project.

Figure 1: Correlation of two identical signals

Figure 2: Correlation of two different signals

Using different types of the given sound samples we were ) o

able to run the project and obtained the required results and ~ NOw consider the waveform in Figure 3a, and the same
the output graphs that can be used in the whole process of waveform shifted in time, Figure 3b. If. the time shift were
explaining the procedures of selection of good and bad  Z€r0, then we would have the same conditions as before, that
sound from the gears. Hence with this project is easy to spot 15, the waveforms would be in phase and the final sum of the

out and make amends to the gears in the production process. products wo.uld be large. If the time shift between the two
waveforms is made large however, the waveforms appear

2. Correlation between the wave forms dissimilar agd the fiffal sum is.sfnall

The correlation between the waveforms is-a measure of the al
similarity or the relatedness between the waveforms[2]. To
understand the correlation between two waveforms, let us
start by multiplying these waveforms together at each instant
in time and adding up all the products. If, as in Figure 1, the bl
waveforms are identical, every product is positive and the
resulting sum is large. If however, as in Figure 2, the two
records are dissimilar, then some of the products would be
positive and some would be negative. There would be a

Figure 3a, 3b: Correlation of time displaced signals
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2.1 Cross correlation and Auto Correlations

Correlation determines the degree of similarity between two
signals. If the signals are identical, then the correlation
coefficient is 1; if they are totally different, the correlation
coefficient is 0, and if they are identical except that the phase
is shifted by exactly 180 (i.e. mirrored), then the correlation
coefficient is -1.

When two independent signals are compared, the procedure
is known as cross-correlation, and when the same signal is
compared to phase shifted copies of it, the procedure is
known as autocorrelation [3]. Cross-correlation is the
method which basically underlies implementations of the
Fourier transformation: signals of varying frequency and
phase are correlated with the input signal, and the degree of
correlation in terms of frequency and phase represents the
frequency and phase spectrums of the input signal.

All in all cross correlation is a measure of similarity between
two signals, while autocorrelation is a measure of how
similar a signal is to itself [4] In the next chapter we are
going to make the use of cross correlation during the
implementation.

3. Implementations and Results

In this part we have three signals to test in which the
reference good signal Sl is known and we are going to
compare it with other two unknown signals s2 and s3.
Observe the following output with the values indicated as
well as the magnitude of the plotted graphs.

3.1 Comparing the same signal s1-s1

Refence signal
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Figure 4:s1-sl

MATLAB results;

sl-sl (same signals compared)

Project: Bad/Good signal detection

Enter a signal vector: sl

factor = 1.0000

OUTPUT: Good signal No.1 is detected,

The magnitude is 0.000000 smaller than the threshold value.

3.2 Comparing signal s1 and unknown signal s2
Refence signal
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Figure 5: s1-s2

MATLAB results;

s1-s2 (signal s1 and signal s2 compared)

Project: Bad/Good signal detection

Enter a signal vector: s2

factor = 0.2380

OUTPUT: Bad signal No.2 is detected,

The magnitude is 31.376887 smaller than the threshold
value.

3.3 Comparing signal s1 and unknown signal s3
Refence signal
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Figure 6: s1-s3

MATLAB results;

s1-s3 (signal sl and signal s3 compared)

Project: Bad/Good signal detection

Enter a signal vector: s3

factor = 0.6304

OUTPUT: Bad signal No.3 is detected,

The magnitude is 2.136491 smaller than the threshold value.

Let's have a look at the following table for better
observations;
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Table 1: Correlation Vs magnitude

Signal Correlation Difference in
number factor magnitude from s1
S1 1.0000 0.0000
S3 0.6304 2.1365
S2 0.2380 31.3769

Figure 6: Table of results
4. Conclusion

From the above results as shown in the figures from the
practical observation, we learnt that the signal with the
highest correlation factor almost or equal to lor the signal
with the lower difference in magnitude to the reference
signal is regarded as the best signal or signal almost equal to
the reference signal on the other hand, the signal with lowest
correlation factor and highest different in magnitude can be
regarded as bad signal.

In this entire project, the central theme is the generous use
and adequate demonstration of MATLAB, which can be
used as an effective teaching as well as learning tool. Most
of the existing MATLAB functions for Digital Signal
Processing are described in detail, and their correct use is
demonstrated in many examples [5], to which it helps us to
fully implement this project.

Our research was based on only two parameters which are
cross correlation factor and the magnitude of the given signal
samples, which limited us to know other ways of solving the
problem, for the future researchers we would advise them to
try other means of solving it hence to get better results.
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