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ABNORMAL SOUND DETECTION METHOD
AND APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 1101257358, filed on Jul. 13, 2021.
The entirety of the above-mentioned patent application 1s
hereby incorporated by reference herein and made a part of
this specification.

BACKGROUND

Technical Field

[0002] The disclosure relates to a sound detection tech-
nology, and more particularly to an abnormal sound detec-
tion method and apparatus.

Description of Related Art

[0003] Generally speaking, problems such as assembly
defects adversely aflect performance of sound-related elec-
tronic products such as speakers or microphones. For
example, assembly defects may lead to electrical noise or
mechanical abnormal sounds or wvibrations. Assembly
defects are usually detected by experienced listeners at the
ends of production lines, and such detection requires the
application of log-swept sine chirps to speakers and the use
of human auditory detection to analyze whether response
signals thereof are normal. However, results detected by
human hearing evaluation vary with subjective factors such
as the listeners’ age, mood changes, and hearing fatigue, and
this method 1s likely to cause occupational injuries to the
listeners.

[0004] In addition, existing models only determine
whether an abnormal sound signal exists, without classify-
ing the abnormal sound signal. Therefore, defects of a target
remain unknown, which leads to a significant increase in
repair time.

SUMMARY

[0005] The disclosure provides an abnormal sound detec-
tion method and apparatus, which may detect a defect
category corresponding to an abnormal sound signal by
image recognition.

[0006] The abnormal sound detection method of the dis-
closure 1ncludes receiving an abnormal sound signal, con-
verting the abnormal sound signal into a spectrogram, and
executing 1image recognition on the spectrogram for obtain-
ing a defect category corresponding to the abnormal sound
signal.

[0007] In an embodiment of the disclosure, the step of
executing the 1image recognition on the spectrogram includes
inputting the spectrogram to a classification model, which 1s
a neural network model, to obtain multiple probability
values respectively corresponding to multiple specified
labels, and using the specified label 1n correspondence with
the greatest one among the probability values as the defect
category.

[0008] In an embodiment of the disclosure, after obtaining
the defect category corresponding to the abnormal sound
signal, the method further includes determining whether the
defect category 1s consistent with a comparison result, and
inputting the abnormal sound signal to a training dataset for
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retraining the classification model through the traiming data-
set 11 the defect category 1s not consistent with the compari-
son result.

[0009] In an embodiment of the disclosure, after obtaining
the probability values respectively corresponding to the
specified labels, the method further includes the following
steps. Whether the greatest one among the probability values
1s greater than a confidence index corresponding thereto 1s
determined. The specified label 1n correspondence with the
greatest one among the probability values i1s used as the
defect category 1n response to the greatest one among the
probability values being greater than the confidence index
corresponding thereto. The abnormal sound signal 1s input to
a tramning dataset for retraining the classification model
through the training dataset 1n response to the greatest one
among the plurality of probability values not being greater
than the confidence index corresponding thereto.

[0010] In an embodiment of the disclosure, the step of
inputting the spectrogram to the classification model
includes dividing the spectrogram into multiple sub-spec-
trograms according to time sequence of the spectrogram for
inputting the sub-spectrograms to the classification model.

[0011] In an embodiment of the disclosure, the classifica-
tion model 1includes a bidirectional long short-term memory
(BLSTM) layer, a max pooling layer, a flatten layer, and a
tully connected layer.

[0012] In an embodiment of the disclosure, the step of
converting the abnormal sound signal into the spectrogram
includes executing fast Fourier transform on the abnormal
sound signal for generating the spectrogram.

[0013] In an embodiment of the disclosure, the step of
receiving the abnormal sound signal includes receiving the
abnormal sound signal from a sound detection model. The
sound detection model 1s for detecting whether an audio
signal has an abnormal sound, and regards the audio signal
to be the abnormal sound signal when determining that the
audio signal has the abnormal sound.

[0014] In an embodiment of the disclosure, before receiv-
ing the abnormal sound signal from the sound detection
model, the method further includes recerving an audio signal
from a recording device through the sound detection model.
The recording device 1s disposed on a target 1n a silent box
or 1s disposed 1n the silent box for recording a sound emuitted
in the silent box to output the audio signal.

[0015] The abnormal sound detection apparatus of the
disclosure includes a recerver, which 1s configured to recerve
an abnormal sound signal, and a processor, which 1s coupled
to the receiver and 1s configured to convert the abnormal
sound signal into a spectrogram and execute 1mage recog-
nition on the spectrogram for obtaining a defect category
corresponding to the abnormal sound signal.

[0016] Based on the above, the disclosure establishes an
abnormal sound detection architecture based on deep leamn-
ing (DL) and classifies abnormal sound signals of various
malfunctions through this architecture, thereby reducing the
number of machines returned for re-tests and providing
relevant information for reference when repairing machines
to speed up the repair progress.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 1s a block diagram of an abnormal sound
detection apparatus according to an embodiment of the
disclosure.
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[0018] FIG. 2 1s a schematic diagram of a system for
detecting a target according to an embodiment of the dis-
closure.

[0019] FIG. 3 1s a flowchart of an abnormal sound detec-
tion method according to an embodiment of the disclosure.

[0020] FIG. 4A and FIG. 4B are schematic diagrams of
abnormal sound signal spectrograms according to an
embodiment of the disclosure.

[0021] FIG. S 1s an architecture diagram of a classification
model according to an embodiment of the disclosure.

DESCRIPTION OF TH.

(L.
1]

EMBODIMENTS

[0022] Part of the embodiments of the disclosure will be
described in detail below with accompanying drawings. For
the reference numerals used 1n the following description, the
same reference numerals appearing in different drawings
will be regarded as the same or similar elements. These
embodiments are only a part of the disclosure and do not
disclose all possible implementations of the disclosure.
More precisely, these embodiments only serve as examples
of the method and apparatus within the scope of the claims
of the disclosure.

[0023] FIG. 1 1s a block diagram of an abnormal sound
detection apparatus according to an embodiment of the
disclosure. With reference to FIG. 1, an abnormal sound
detection apparatus 100 includes a processor 110, a storage
120, and a recerver 130. The processor 110 1s coupled to the
storage 120 and the receiver 130. The abnormal sound
detection apparatus 100 1s for analyzing an abnormal sound
signal N which 1s received, so as to obtain a defect category
corresponding to the abnormal sound signal N. In an
embodiment, a sound detection model may be disposed 1n
the abnormal sound detection apparatus 100. The sound
detection model 1s a software or a module for determining
whether an audio signal 1s normal or abnormal, and the
audio signal determined to be abnormal 1s the abnormal
sound signal.

[0024] The storage 120 includes a database 121 and a
classification model 122. The database 121 stores a training
dataset. The training dataset includes abnormal sound sig-
nals of multiple known defect categories collected in
advance (serving as a comparison result). These known
abnormal sound signals are used to train the classification
model 122. Here, the classification model 122 1is, for
example, a neural network (NN) model including multiple
layers, and this NN model is trained through deep learning.
The concept of deep learning 1s to mform the NN model of
input-output relationships through a great amount of known
data, thereby adjusting parameters such as weight, bias, and

the like 1n the NN model.

[0025] The processing unit 110 1s, for example, a central
processing unit (CPU), a graphics processing umt (GPU), or
other programmable microprocessors, a digital signal pro-
cessor (DSP), a programmable controller, an application
specific integrated circuit (ASIC), a programmable logic
device (PLD), or other similar apparatuses.

[0026] The storage 120 i1s, for example, any type of fixed
or mobile random access memory, read-only memory, flash
memory, secure digital card, hard disk, or other similar
apparatuses or a combination thereof. The storage 120 stores
multiple program code fragments, and the program code
fragments are executed by the processor 110 after installed
for executing the abnormal sound detection method.
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[0027] The receiver 130 1s, for example, a communication
port for being connected to a network card interface, a
transmission line, or the like to receive the abnormal sound
signal N.

[0028] FIG. 2 1s a schematic diagram of a system for
detecting a target according to an embodiment of the dis-
closure. With reference to FIG. 2, this system includes a
silent box 210, a sound detection model 220, and the
classification model 122. In an embodiment, the sound
detection model 220 may be disposed 1n the abnormal sound
detection apparatus 100. In other embodiments, the sound
detection model 220 may be disposed i an apparatus
different from the abnormal sound detection apparatus 100.
A target T, a speaker 211 (for example, a loudspeaker), and
a recording device 212 (for example, a microphone) are
disposed 1n the silent box 210. The sound detection model
220 receives an audio signal from the recording device 212
and determines whether the audio signal 1s normal or
abnormal, and the audio signal determined to be abnormal 1s
the abnormal sound signal. The recording device 212 1s for
recording sound emitted in the silent box 210 to output the
audio signal.

[0029] The target T 1s placed in the silent box 210 for

testing, which may avoid environmental interference. The
silent box 210, for example, may perform transmission with
the sound detection model 220 through a wired or wireless
transmission method. For example, the sound detection
model 220 transmits a test signal to the speaker 211 of the
silent box 210 through a wired or wireless transmission
method for playing the test signal by the speaker 211, and
records the sound emitted from the silent box 210 by the
recording device 212 of the silent box 210 for outputting the
audio signal.

[003 0] In the embodiment shown in FIG. 2, the recording,
device 212 1s disposed in the silent box 210 (the recording
device 212 1s not disposed on the target 1), and the target T
disposed with the speaker 211 1s placed 1n the silent box 210.
The target T may be detected through the following method:
detecting overall stability of the speaker 211 on the target T
and whether vibration of the speaker 211 aflects resonance
ol a housing or elements of the test target T and generates
noise. Specifically, the sound detection model 220 outputs
the test signal to the speaker 211 disposed on the target T
through wireless or wired transmission method so that the
speaker 211 plays the test signal (sweep signal) of a specific
frequency range. The specific frequency range 1s generally
set within 20 Hz to 20 kHz for scanning the resonance of the
target T 1n this frequency range.

[0031] Adfterwards, the recording device 212 1n the silent
box 210 receives (records) the sound emitted in the silent
box 210, including the sound emitted by the speaker 211 on
the target T as well as the sweep and resonance sound
emitted by the test target T. The audio signal recorded by the
recording device 212 1s transmitted to the sound detection
model 220 through a wired or wireless transmission method
for the sound detection model 220 to determine whether the
audio signal has the abnormal sound. If the audio signal has
the abnormal sound, the audio signal 1s regarded as the
abnormal sound signal and classified by the classification
model 122. In this way, the abnormal sound signal may be
classified according to factors such as which component or
structure causes the speaker 211 to generate resonance
abnormal sound when playing a sweep signal.
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[0032] In addition, in other embodiments, the speaker 211
1s disposed 1n the silent box 210 (the speaker 211 is not
disposed on the target T), and the target T disposed with the
recording device 212 1s placed in the silent box 210. The
target T may be detected through the following method:
detecting receipt stability of the recording device 212 on the
target 1. That 1s, the speaker 211 (for example, an artificial
mouth) disposed 1n the silent box 210 emits a test signal
(sweep sound), and the recording device 212 on the target T
receives (records) the sound emitted 1n the silent box 210 for
outputting an audio signal. Next, the recorded audio signal
1s transmitted to the sound detection model 220 by a wireless
or wired transmission method for the sound detection model
220 to determine whether the audio signal has abnormal
sound.

[0033] FIG. 3 1s a flowchart of an abnormal sound detec-
tion method according to an embodiment of the disclosure.
With reference to FIG. 1 to FIG. 3, 1n step S305, the
processor 110 recerves the abnormal sound signal N through
the recerver 130.

[0034] Next, 1n step S310, the processor 110 converts the
abnormal sound signal into a spectrogram. Here, the pro-
cessor 110 executes fast Fourier transform (FFT) on the
abnormal sound signal N to generate the spectrogram. The
reason why the abnormal sound signal N 1s converted to the
spectrogram 1s that the abnormal sound and the test signal
have time continuity during resonance. Therefore, convert-
ing time domain signals to the spectrogram allows abnormal
sound features to show a phenomenon of time continuity and
energy clustering in the spectrogram, retaiming subtle fea-
tures without losing these subtle features during conversion,
so as to facilitate subsequent defect detection of the test
target T by using computer vision technologies.

[0035] There are many factors for generating an abnormal
sound, such as “short circuits due to solder bridging of

22 14

clements”, “flex cables disposed too tight”, “not equipped
with foam gaskets™, “poor quality of imported materials™.
Among the above, the factor of “short circuits due to solder
bridging of elements” refers to the problem that the speaker
211 generates a direct current sound or 1s muted. The factor
of “flex cables disposed too tight” refers to the fact that the
recording device 212 is suspended on the housing (the target
T), so the cables may pull the suspended recording device
212 if the cables are too short, resulting 1 poor sound
reception or noise generation. The factor of “not equipped
with foam gaskets” causes a loudspeaker to vibrate and
allect the housing of the target T, resulting in a vibrating
sound due to resonance of the housing. The factor of “poor
quality of imported maternials™ refers to poor quality of the
speaker 211. In addition, when a foreign body (such as a
plastic bag) exists on the target T, the resonance sound of the

foreign body also causes abnormal sound generation.

[0036] Generally speaking, the resonance of the target T 1n
the specific frequency range generates harmonic features in
the spectrogram. If an abnormal sound appears, harmonics
in the spectrogram will cluster together and present a block
of high brightness. The more severe the abnormal sound 1is,
the greater and/or the brighter the block 1s, while the less
severe the abnormal sound 1s, the smaller and/or the less
bright the block 1s. FIG. 4A and FIG. 4B are schematic
diagrams of abnormal sound signal spectrograms according
to an embodiment of the disclosure. In the spectrogram
shown 1 FIG. 4A and FIG. 4B, the horizontal axis repre-
sents frequency, and the vertical axis represents power ratio.
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FIG. 4A and FIG. 4B show the spectrograms ol abnormal
sound signals caused by different defect categories.

[0037] Afterwards, 1in step S315, image recognition 1s
executed on the spectrogram through the classification
model 122 for obtaining the defect category corresponding
to the abnormal sound signal N. That 1s, the spectrogram 1s
input to the classification model 122 for obtaining multiple
probability values respectively corresponding to multiple
specified labels. In addition, the specified label 1n correspon-
dence with the greatest one among the probability values 1s
used as the defect category. For example, in a stage of
training the classification model 122, 1f there are six types of
known defect categories included in the training dataset,
then six specified labels are finally output by the classifica-
tion model 122. In a stage of detection, the classification
model 122 may be used to obtain six probability values
corresponding to the six specified labels. The sum of the six
probability values 1s 1. The highest probability value among
the s1x probability values 1s selected, and the specified label
corresponding to this highest probability value 1s the finally
obtained defect category.

[0038] The classification model 122 may further include a
human hearing weight to adjust the probability value cor-
responding to the output specified label so that an output
result 1s closer to a determination result of a human ear.

[0039] In addition, in order to further verity the classifi-

cation model 122, during transmitting the abnormal sound
signal N to the classification model 122 for classification, the
abnormal sound signal N 1s also provided to a relevant
engineer for manual classification to obtain a comparison
result. Therefore, the defect category obtained from the
classification model 122 may be compared with the com-
parison result. If the two do not match, this abnormal sound
signal N and the comparison result are input to the training
dataset for retraining the classification model 122 through
the training dataset.

[0040] In addition, a confidence mndex corresponding to
cach specified label may also be set. After obtaining the
highest probability value, the highest probability value 1s
turther compared with the confidence index corresponding
thereto. IT the highest probability value 1s not greater than
the confidence 1ndex corresponding thereto, 1t means that the
defect category corresponding thereto 1s not one of the
existing six labels. Therefore, the abnormal sound signal N
1s transmitted to the relevant engineer for manual 1dentifi-
cation to obtain the defect category corresponding to the
abnormal sound signal N, and the abnormal sound signal N
and the defect category corresponding thereto (not yet in the
training dataset) are added (input) to the training dataset to
retrain the classification model 122.

[0041] FIG. 5 1s an architecture diagram of a classification
model according to an embodiment of the disclosure. With
reference to FIG. 5, the classification model 122 includes a
bidirectional long short-term memory (BLSTM) layer 505,
a max pooling layer 510, a flatten layer 515, and a fully
connected layer 520.

[0042] Adter recerving the abnormal sound signal N, the
processor 110 converts the abnormal sound signal N into a
spectrogram IM. Next, according to time sequence of the
spectrogram IM, the spectrogram IM 1s divided into multiple
sub-spectrograms. For example, the spectrogram IM 1s
divided into multiple sub-spectrograms 1; to 1 from low
frequency to high frequency, and these sub-spectrograms 1

to 1 are mput to the BLSTM layer 505.
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[0043] The BLSTM layer 505 obtains feature data accord-
ing to the following equations:

B =LSTM(f, 7 ._,)
b ::LSTM(/?: he r+1)

blsgn _ 737 =
h, =k Ak

[0044] The BLSTM layer 503 respectively uses two long
short-term memory (LSTM) models to do forward pass and
backward pass calculations on sub-spectrograms 1, (t=1 to T)

-

for obtaining feature data h, and feature data = ,, and then

obtains feature data h " based on the feature data h, and
the feature data = ..

[0045] Afterwards, the features data h ™ retrieved on the
BLSTM layer 505 1s simplified through the max pooling
layer 510 to obtain more important feature information. The
max pooling layer 510 calculates an output on each pooling
window, and then selects the max value according to values
in the pooling windows. The max pooling layer 510 1is
calculated according to the following equation:

J(S)=MAX (k™)

[0046] The flatten layer 515 1s for flattening the feature
data output by the max pooling layer 510. For example,
multi-dimensional feature data i1s transformed into a one-
dimensional matrix. Finally, the flattened feature data is
input to the fully connected layer 520, and after weight
calculations, the probability values corresponding to mul-
tiple labels 525-1 to 525-M are obtained 1n the spectrogram
IM. Here, the sum of the probability values of the labels
525-1 to 525-M 1s 1. Here, the labels 525-1 to 525-M
respectively have confidence indexes T1 to TM correspond-
ing thereto. After the probability values of the labels 525-1
to 525-M are obtained, the highest probability value 1s taken
out. Assuming that the label 525-1 has the highest probabil-
ity value, 1t 1s further determined whether the probability
value of the label 525-1 1s higher than the confidence index
T1 corresponding thereto. If the probability value of the
label 525-1 1s higher than the confidence mdex T1 corre-
sponding thereto, then the defect category of the abnormal
sound signal N 1s the label 525-1. If the probability value of
the label 525-1 1s not higher than the confidence index T1
corresponding thereto, then the abnormal sound signal N 1s
sent to the relevant engineer for manual identification to
obtain the defect category 1n correspondence with the abnor-
mal sound signal N, and this abnormal sound signal N along
with the corresponding defect category (not yet in the
training dataset) are added (input) to the traiming dataset to
retrain the classification model 122.
[0047] In summary, the abnormal sound signal classifica-
tion 1n the above embodiments may shorten repair time,
provide more accurate defect detection than subjective
determination by a human ear, and reduce relevant occupa-
tional mjunies. In addition, the abnormal sound signal may
directly be analyzed through the classification model to
know which type of failures causes the abnormal sound
signal. In this way, a device that did not pass a test may be
repaired at one time, and after analysis, elements and
mechanisms that often fail may be known for improvements
to icrease the yield.

What 1s claimed 1s:

1. An abnormal sound detection method, comprising:

receiving an abnormal sound signal;
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converting the abnormal sound signal 1nto a spectrogram;

and

executing 1mage recognition on the spectrogram for

obtaining a defect category corresponding to the abnor-
mal sound signal.
2. The abnormal sound detection method according to
claim 1, wherein a step of executing the 1mage recognition
on the spectrogram comprises:
inputting the spectrogram to a classification model for
obtaining a plurality of probability values respectively
corresponding to a plurality of specified labels, wherein
the classification model 1s a neural network model; and

using the specified label 1n correspondence with a greatest
one among the plurality of probability values as the
defect category.

3. The abnormal sound detection method according to
claim 2, after obtaining the defect category in correspon-
dence with the abnormal sound signal, further comprising:

determining whether the defect category 1s consistent with

a comparison result; and

inputting the abnormal sound signal to a training dataset
for retraining the classification model through the train-
ing dataset in response to the defect category 1s not
consistent with the comparison result.

4. The abnormal sound detection method according to
claim 2, after obtaining the plurality of probability values
respectively corresponding to the plurality of specified
labels, further comprising:

determining whether the greatest one among the plurality
of probability values 1s greater than a confidence index;

using the specified label in correspondence with the

greatest one among the plurality of probability values
as the defect category in response to the greatest one

among the plurality of probability values being greater
than the confidence index:; and

inputting the abnormal sound signal to a training dataset
for retraining the classification model through the train-
ing dataset 1n response to the greatest one among the
plurality of probability values not being greater than the
confidence index.

5. The abnormal sound detection method according to
claim 2, wherein a step of inputting the spectrogram to the
classification model comprises:

dividing the spectrogram into a plurality of sub-spectro-
grams according to time sequence of the spectrogram

for mputting the plurality of sub-spectrograms to the
classification model.

6. The abnormal sound detection method according to
claim 2, wherein the classification model comprises a bidi-
rectional long short-term memory layer, a max pooling
layer, a flatten layer, and a fully connected layer.

7. The abnormal sound detection method according to
claim 1, wherein a step of converting the abnormal sound
signal into the spectrogram comprises:

executing fast Fourier transform on the abnormal sound
signal for generating the spectrogram.

8. The abnormal sound detection method according to
claam 1, wherein a step of receiving the abnormal sound
signal comprises:

recerving the abnormal sound signal from a sound detec-
tion model,

wherein the sound detection model 1s for detecting
whether an audio signal has an abnormal sound, and
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regards the audio signal to be the abnormal sound
signal 1n response to determimng that the audio signal
has the abnormal sound.

9. The abnormal sound detection method according to
claim 8, before a step of recerving the abnormal sound signal
from the sound detection model, further comprising:

receiving the audio signal from a recording device

through the sound detection model,

wherein the recording device 1s disposed on a target 1n a

silent box or 1s disposed 1n the silent box for recording,
a sound emaitted in the silent box to output the audio
signal.

10. An abnormal sound detection apparatus, comprising:

a receiver, configured to receive an abnormal sound

signal; and
a processor, coupled to the receiver, and configured to:
convert the abnormal sound signal 1nto a spectrogram,
and execute an 1mage recognition on the spectrogram
for obtaining a defect category corresponding to the
abnormal sound signal.
11. The abnormal sound detection apparatus according to
claim 10, wherein the processor 1s configured to:
input the spectrogram to a classification model for obtain-
ing a plurality of probability values respectively cor-
responding to a plurality of specified labels, wherein
the classification model 1s a neural network model; and

use the specified label 1n correspondence with a greatest
one among the plurality of probability values as the
defect category.
12. The abnormal sound detection apparatus according to
claim 11, wherein the processor 1s configured to:
determine whether the defect category 1s consistent with
a comparison result;

input the abnormal sound signal to a training dataset for
retraining the classification model through the traiming
dataset 1n response to the defect category 1s not con-
sistent with the comparison result.

13. The abnormal sound detection apparatus according to
claim 11, wherein the processor 1s configured to:

determine whether the greatest one among the plurality of

probability values 1s greater than a confidence index;
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use the specified label in correspondence with the greatest
one among the plurality of probability values as the
defect category 1n response to the greatest one among,
the plurality of probability values being greater than the
confidence 1index; and

input the abnormal sound signal to a training dataset for

retraiming the classification model through the traiming
dataset 1n response to the greatest one among the
plurality of probability values not being greater than the
confldence 1ndex.

14. The abnormal sound detection apparatus according to
claim 11, wherein the processor 1s configured to:

divide the spectrogram into a plurality of sub-spectro-

grams according to time sequence of the spectrogram
for mputting the plurality of sub-spectrograms to the
classification model.

15. The abnormal sound detection apparatus according to
claam 11, wherein the classification model comprises a
bidirectional long short-term memory layer, a max pooling
layer, a flatten layer, and a fully connected layer.

16. The abnormal sound detection apparatus according to
claim 11, wherein the processor 1s configured to:

execute fast Fourier transform on the abnormal sound

signal for generating the spectrogram.

17. The abnormal sound detection apparatus according to
claim 11, wherein the receiver i1s configured to:

recerve the abnormal sound signal from a sound detection

model,

wherein the sound detection model 1s for detecting

whether an audio signal has an abnormal sound, and
regards the audio signal to be the abnormal sound
signal in response to determining that the audio signal
has the abnormal sound.

18. The abnormal sound detection apparatus according to
claim 17, further comprising:

the sound detection model, receiving the audio signal

from a recording device,

wherein the recording device 1s disposed on a target 1n a

silent box or 1s disposed 1n the silent box for recording
a sound emitted 1n the silent box to output the audio

signal.
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