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The Scenario (1/3)

Å ScenarioAwaschosento be implemented.

Å In this scenariowe offer servicesto peoplewho are hearing
impaired. More specifically, our application receives and
analyzes audio signals in the ǳǎŜǊǎΩenvironment and,
accordingto their origin,it notifiesthem viatwitter posts.

Å A microphone setup is required in order to actually
implementthis applicationin the realworld. Initially,we used
formatted wavaudiofileswhichsimulatethe realworld.
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The Scenario (2/3)

Å More specifically, our application receives a .wav file (the path) as 
input and then it forwards it as input into a python script. Given the 
five dominant frequencies that the script returns to us, we form 
the .json file, which represents the http post request to the 
Planner. Thereafter, the Planner returns the most similar sound 
after comparison them with our predefined knowledge base using 
Case-based reasoning.

Å The result is a .jsonfile which we parse in order to acquire the 
solution attributes (Sound Category).

Å Finally using a branch (switch node) we create and send the proper 
message as a tweet to the end-user.
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The Scenario (3/3)

Å The diagrammatic description of our application.
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The Procedure 
followed

Å We usedthe Pythonprogramminglanguageto analyzethe soundsignals.
Originally, the script normalizesand isolatesthe sound on one channel
and then it performsFastFourierTransformation(FFT). Thus,havingthe
frequencyspectrumof the sound,we adjust it to real frequenciesusing
the samplingfrequencyfs of the signal. Finally,we keep the five most
dominant frequenciesof the spectrum.

Å We usedthe Plannerthat wasgivento reasonon the knowledgebase(in
which we initially stored the dominant-harmonic frequenciesfor each
sound categoryextracted from test sounds)in order to give adequate
resultsthroughCase-basedreasoning.

Å Theknowledgebasewascreatedusingthe Protegetool andstoredin RDF
/ XMLfile format asanontology.

Å Thesynthesisof the aboveas a web service,as well as the twitter post
wasimplementedviaNode-RED.
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Node-RED flow
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The final Results

Å In the final stage , our application can differentiate audio 
signals between telephone audio, doorbell , fire-alarm , 
knocking-door and crying baby. Then it forms the appropriate 
twitter -post in order to inform the end-user. The mentioned 
posts are the following:
Â άtƭŜŀǎŜ answer your phone! Your phone is ǊƛƴƎƛƴƎΦέ

Â άtƭŜŀǎŜ open your door! The bell is ǊƛƴƎƛƴƎΦέ

Â ά!ǘǘŜƴǘƛƻƴ! A fire-alarm is ǊƛƴƎƛƴƎΦέ

Â άtƭŜŀǎŜ open your door! Someone is ƪƴƻŎƪƛƴƎΦέ

Â ά¢ŀƪŜ care of your baby! It's ŎǊȅƛƴƎΦέ

Å Note : To check the correctness of our application , initially, 
some .wav files were used as examples from the internet.
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Problems to deal 
with (1/3)

Å We had to isolatethe multichannelsoundsin monauralby getting the first track
andnormalizingit.

Å At first, our python script was able to analyzeand process8-bit resolution .wav
files. We faced this problem by storing 8bit samplesas unsignedints while the
others(16-24bit) assignedones.

Å Ourscriptcanreadonlyuncompressedwavfiles.

Å The main problem that we faced was the isolation of the five dominant
frequencies. Takingthe top five from the FFTlistǿŀǎƴΩǘadequatebecausein most
casesweŘƛŘƴΩǘexploit peaksfrom all over the spectrumbut we got frequencies
that were extremely close to a peak. For this purposewe used a converted to
python MATLABscript,specificallythe findpeaksMATLABfunction. In addition, to
get even better results we set a considerablyhigh limit to the amplitude
differenceof the peaksand graduallyreducedthat limit until we got the desired
peaks.

Å In order to make posts in Twitter that are unique when they are consecutive
(Twitter demandsit!) we usedthe currentdateandtime asa uniquenessfactor.
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Problems to deal 
with (2/3)



Problems to deal 
with (3/3)

Å Another problem is that a small number of soundsthat have complex
spectrumssuchasbaby-crying, phone-ringingmay not give the expected
results. This fact shows us that there is space for further sound
processing. For example,we could enhanceour knowledgebase with
more samplesfor each categoryof sound and also more characteristic
frequenciesfor eachsound.

Å In addition, we could dynamicallyadjust the weights of the dominant
frequenciesconcerningthe amplitudeof eachone of them. Forexample,
for signalswhich are composedby few dominant frequencies(first and
second harmonic) we would choose higher weights for these two
frequencies(for instance0.5 and0.4). Onthe other hand,for thosewhich
arecomposedby a largeramountof highdominantfrequencies(scattered
in the wholespectrum)we wouldevenlyallocatethe weights.
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Real World Testing

Å In order to test our ŀǇǇƭƛŎŀǘƛƻƴΩǎeffectivenessin real world
circumstances, we recorded real sounds from our
environment(suchasdoorbells, phoneringtonesandalarms).

Å We recordedthesesoundswith our mobile phonesusingan
androidapp(SmartVoiceRecorder).

Å Givingthesesignalsas input to our application,we observed
that the resultsthat were producedwere the expectedones
for all of the sounds!
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Feedback

Å Planner:

ÂEasy to set up and easy to use

Â Trustworthy and fast results

Â Transferable code

ÂRecommendation: An easy-to-use interface for inserting 
the data and building fast and automatically our 
knowledge base could be developed.

Å Node-RED:Proven to be a very useful and easy to use tool 
which helped us to synthesize our application as a web-
service and much more.
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