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Abstract- This paper is aroverview of the state of the ¢to design an algorithm for hearing aid for Maratrépeect

The main topics include two items: Hearing loss, Heagnaids& Performance for Marathi speech in differel
conditions. The objective of this study were toduabout the hearing loss, study about hearing aidgh hearing

impairments, and bring to use the ta of this study to design new algorithm for heagnaids in the future. In
conclusion, the most hearing loss uses two methodsist of questionnaire about hearing, and screegistrategy

which to be carried out a clear process and perifdtime for sceening regularly. There are guarantees for separ
normal hearing and hearing loss in adults. The maimprove digital signal processing strategies ofahnieg aids

include noise reduction and acoustic feedback retion generates to provide amplificatioand better output sound
quality. The popular simulation program for digitakignal processing because the tools and functidnsthe

management. Main objective of this paper is to me@sperformance of HA in different background contithn for

Marathi speeh. This includes recognition of consonants VowelSyllables recognition by HA user in differei
background situation.

Keywords-Hearing Aid, Hearing Loss, Marathi Speech, VowelSpnsonant

l. Introduction

In India, 63 million people (6.3%) suffer from nificant hearing lossThe National Sample Survey (NSS) 58th ro
(2002) surveyed disability in Indian households &mgnd that hearing disability was second most comroause @
disability and top most cause of sensory deficitutban areas, loss w9% of all disability and in rural areas, it w
10%. Depending upon the extent of a person ingtiditproperly, the degree of hearing disability vaasertained it we
estimated that the number of person with hearisgliiity per 100000 persons was ; it was higher in rural (31(
compared with urban regions (236). In the sameesyrabout 32% of the people had profound (persafdaoot hear a
all or could hear only loud sounds) and 39% haceehearing disability (person could hear only sédwords). The
survey results revealed that about 7% of peoplewern with a hearing disability. About 56% and 6&8ported the
onset of hearing disability at 60 years of age in the rural and urban areasectisply. The incidence of hearil
disability during that year was reported to be 7 per 1000@Qilptions

Il. Hearing Aid

Hearing aids use the same basic parts to carrydsofuom the environment into your ear and make tharder. Mos!
hearing aids are digital, and all are powered witlearing ai battery.

Small microphones collect sounds from the enviromm@ computer chip with an amplifier converts timeoming
sound into digital code. It analyzes and adjustssibund based on your hearing loss, listening naedghe level of th
sounds arond you. The amplified signals are then convertezkiato sound waves and delivered to your earsutm
speakers.

Hearing aid styles
Hearing aids vary a great deal in price, size, igpézatures and the way they're placed in youl

The following arecommon hearing aid styles, beginning with the sesajlleast visible in the ear. Hearing aid desig
keep making smaller hearing aids to meet the derfand hearing aid that is not very noticeable. Bt smaller aid
may not have the power to giyeu the improved hearing you may exp
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A. Completely in the canal (CIC) or mini CIC

A completely-in-thecanal hearing aid imouldedto fit inside your ear canal. It improves mild t@derate hearing los
in adults.

Is the smallest and least visible t

Is less likely to pick up wind noi:

Uses very small batteries, which have shorteralifd can be difficult to hanc
Doesn't contain extra features, such as volumeaomt a directional micropho!
Is susceptible to earwax clogging the spe

In the canal

WY VYVVYVY

An in-thecanal (ITC) hearing aid is customouldedand fits partly in the ear canal. This style camrove mild to
moderate hearing loss in adults.

Is less visible in the ear than larger st

Includes features that won't fit on comply-in-the-canal aidsifficult to adjust due to its small si
Is susceptible to earwax clogging the spe

In the ear

OVYVYY

An in-theear (ITE) hearing aid is custom made in two st— one that fills most of the bo-shaped area of your outer
ear (full shd) and one that fills only the lower part (half 8heBoth are helpful for people with mild to seeehearing
loss.

Includes features that don't fit on smaller stydaring aids, such as a volume cor

May be easier to handle

Uses a larger battery ftonger battery lif

Is susceptible to earwax clogging the spe

May pick up more wind noise than smaller dev & more visible in the ear than smaller dev
Behind the ear

OVVVYVYY

A behind-theear (BTE) hearing aid hooks over the top of youraea restbehind the ear. A tube connects the hea
aid to a custom earpiece called an earmold thairfiyour ear canal. This type is appropriate feogle of all ages ar
those with almost any type of hearing i

» Traditionally has been the largitype of hearing aid &ewer mini designs are streamlined and barely le
» |s capable of more amplification than are otheles, May pick up more wind noise than other st
E. Receiverin canal or receiver in the et

The receiver-in-canal (RIC) angceive-in-the-ear (RITE) styles are similar to a behthd-ear hearing aid with the
speaker or receiver in the canal or in the eamywire, rather than tubing, connects the pie

» Has a less visible behind-tlear portio
» Is susceptible to earwatkogging the speak
F. Open fit

An openfit hearing aid is a variation of the beh-the-ear hearing aid with a thin tube. This style ketigsear cane
very open, allowing for lowWrequency sounds to enter the ear naturally andifgh-frequency sounds be amplified
through the hearing aid. This makes the style a gbwice for people with mild to moderate heariogs

» s less visible
» Doesn't plug the ear like the smal-thecanal hearing aids do, making your own voice sdagtter to yo
» May be mordifficult to handle and adjust due to small p
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“Figure 1- Types of Hearing Aid: Completely in the canal (A), in the canal (B), inlte ear (C), behind the ear (D)
receiver in canal or receiver in the ear (E) & operit (F).”

[l Hearing Aid Comparison

Hearing aid comfort is related to both physical andustic qualities. Demonstration hearing aidsnot be custom-fit
for ear canal, but they can be programmed for heaoisgy It will usually only takes a few minutes fbethearing car
professionkto hook the hearing aids to the computer and roghem foia patiento try. They may even do 's before
patientarrive for your hearing aid consultation appointir Following list of ways to compare hearing aids @k a
couple of ideas to userfeach set of hearing ai

> Listen to the sound of your own voi
> Listen to the hearing aid in different programisgtt ancspeech backgrourenvironments.
> Try it with the phone.

Signs of hearing loss
While a history of hearing loss in your family exposure to high noise levels may cause hearirgg the easiest way
identify hearing loss is to notice how your hearaftects your daily life. You are probably the bagige of whethe
your hearing has declined. You should have yourihgahecke if you have experienced more than a couple of t
signs of hearing loss

\4

Tired or stressed from trying to he

> Believe that everybody mumbl

> Find it easier to understand others when you arkiig directly at their face
> Frequently ask others repeat themselves.

> Increase television or radio volume to a point titaers complai.

> Have difficulty understanding speech in noisy ptalilee cars, restaurants and thea
> Fail to understand doctor’s instructions about roatitbn:.

> Make inappropriateesponses because you didn’t understand the quo.

> Miss essential sounds like doorbells, alarm closkke alarrr.

> Have trouble hearing on the teleph.

> Turn one ear towards a speaker to heatr.

>
H

earing Aid in today’s market

In the pastlecade, hearing aids have changed considerablynég¢echnology mear
> Newer aids are much more cosmetically appe
> Current aids can provide a cleaner, higher quadynd than those of a few years ago becau:
changes in how the sound is proed, as over 90% of hearing aids today have digitdher thar
older analog technolog
> They providemore listening comfort due to bet automatic control of volume frequency response.
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> The dispenser can readily adjust newer modelsdroffice, rathe than having to send them back
the factory for adjustments.

“Table 1- Types of Hearing Aid withtheir Specification”

Type Of Receiver-In- | Completely Behind the In the canal | Inthe ear
Hearing Aid Canal (RIC) in the canal | ear (ITC) (ITE)
> (CIC) (BTE)
Wireless Yes Yes Yes Yes Not performed
Connectivity as per patient
requirement

Tinnitus Yes Yes Yes Yes Yes
Solutions
Hearing Loss . Mild to

Mild to Sever Mild to Moderate to Mildly Mild to Severe

Moderate Severe
Severe

Hearing Loss in Between Between Between 60-90 db For all ranges o
dB 20-90dB 20-60dB 40-90dB HL in dB
Technology

In addition to changing styles, hearing aids haygedenced dramatic improvements in the technologgircuitry, usec
to amplify sound and how the aid is modified to your heariagds. Conventional Analog hearing aids amplify shu
and noise alike, although they may have features adjustments that can modify the sounds diffeadlgti Until
recently, this was the basic techrpjaof hearing aids. This type of aid is generdtilg teast expensive, but it may not
reprogrammed if your hearing changes over timeit&lig°’rogrammable (DSP or digitized sound procegshearing
aids convert sound waves into digital signals. Anpcter chip in the aid converts sound waves to numbars ther
analyzes and manipulates the numbers accordingséb af rules (algorithms) programmed into the chipe compute
chip can tell, mathematically, if the incoming sdulmas the sound wave pan of noise or of speech. It blocks ¢
continuous background noise, while selectively afyiply the sound patterns of speech. DSP allowsrfore flexibility
in programming the aid so the sound it transmitschress your specific pattern of hearing loshis is typically the more
expensive design, although sales of DSP accountealér 90 pelent of all hearing aids sales a 2006.

V. Basics Marathi Language

Marathi is an Indo-Aryan languagpoken predominantly | Marathi people of Maharashtilt is the official

language and co-official languageMaharashtr and Goa states of Western Indéspectively, and is one of the
scheduled languages of Indiehere were 3 million speakers in 2t Marathi ranks 19th in tl list of most spoken
languages in the worldMarathi has the fourth largest number of natjyeakers in Indii Marathi has some of the olde¢
literature of all modern Indé+yan languages, dating from about ¢AD. The major dialects of Marathi are Stand
Marathi and the Varhadi dialedflalvani Konkaii has been heavily influenced by Marathrieties. Maratt
distinguishes inclusive and exclusifeems of 'we'. It has a thr-way gendesystem that features the neuter in addi
to the masculine and the feminine.

Marathi phonology

The phoneme inventory of the Marathi languagerislar to that o many other InddAryan languages. An IPA chart
all contrastive sounds in Marathi is given bel

Consonants
Many Marathi consonants come in three differentnfa aspirated, un-aspirated and retrol Aspiration means with a
puff of air, and is thelifference between the sounds of the | p in English pinaspirated) ar spit (un-aspirated).

All Rights Reserved, @IJAREST-2016



Impact Factor (SJIF): 3.632

r International Journal of Advance Research in Engineering, Science &
Technology

e-ISSN: 2393-9877, p-ISSN: 2394-2444

(Special Issue for ITECE 2016)

Retroflex consonants, on the other hand, are =diyrfound in English. They should be pronouncethwie tongue tij
curled back. Practice with a nativeesiker, or just pronounce as u: you'll usually still get the message acr

Vowels and vowel diacritics

=+ ka [ka] Y wha [k*=] F[ ga [==2]1 =] gha [ ] S+ na [n=]
= ca tsae] P cha [ts"= ] T ja @isezs]l Sl iha [fe/z"e] S da [;e ]
= ta [t2] € tha [®=2]1 & 9a [de] @& aona [d®]1 YT na [ns]
[ | ta [t2] T tha ["=] G da [de] ] dha [d%] = na [m=]
9 pa [p=]1 Fa pra [p%E] S ba [ba]l ¥ bha [b2] ¥H ma [ma]
&= ) va [de] & ra [r2]1 W @ [=2]1 T 1a [1= 1 HF va [verwal
=T sa [fo] H sa [s2]1 ¥ sa [s=]

E=% ha [B21 ©5 1a [l21 &1 ksa [kf=1 =l ifa [aznel = sma [ fr=]
Notes

N <1 A [il &4 [i®1 whenfollowsd by front vowsls (i, e, etc) and in loanwords

Devanagari Transliteration  Devanagar Transliteration  Devanagari  Transliteration  Devanagar  Transliteration

& K El nY &7 dh of I

g kh [ T o n q v

I G ) Th q p aq sh

3] gh g D % ph v Sh

E G [ Dh El b q s

2l ch oT N H bh g

B Ch d T H m =) L

S J T Th T y &t kSh

Ell Jh a D T r il dny
V. Marathi Speech Analysis& Observations

We record few Marathi speech samples using PRV. 4.2.1, PRAAT is a verylexible tool to do speech analysis.

offers a wide range of standard and -standard procedures, including spectrographic aiglgarticulatory synthesi

and neural networkdVe record both genders Marathi vowels, Consonastgl@bles in different ackground situation
to calculate varies speech parameters like pitetpuency,formanat frequency, median p

» As compared to vowels, Consonants are closed to @her

» There are groups of some consonants having clos@mom & maximum pitch frequery. Consonants in each
group are having same phoneticronunciations, tongue movemenhich will confuse patient (lip reading
not effective).

» We need to differentiate them before processirguimalgorithm

» Noisy background affects on Min & Max pitfrequency of both gender.

» Consonants are too much closer to each other.nPaibard to hear consonants prop

» Consonants are higher pitched than vo

» Consonants are spoken more softly than vowels @oaly person with hearing loss will haveiouble hearing
the consonants in the first place. He may be hangmby a threac

» Consonants convey most of the word informationy @& much more important to putting it toge
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For Consonants Maximum Pitch frequencyVs Consonants (Female Speaker) in Silent Roem

Minimum Pitch frequency Vs Consonants (Male Speaker) Silent
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Formant frequency - The speech researcher defines formants asspectral peaks of the sound spectrum |F

» Formants are often measured as amplitude peake ingquency spectrum of the sound, using a spgetno or
a spectrum analyzer and, in the case ovoice;this gives an estimate of the vocal tract resces.

» The formant with the lowest frequency is calF;, the second,, and the third=;. Most often the two first
formants,F; andF,, are enough to disambiguate the vo

» Invowels spoken with a high fundamental frequetasyin a female or child voi.

» The first formant (F1) in vowels is inversely redtto vowel height: The higher the vowel, the lower first
formant (and vice versa).

Vocal Vowel F,in vowel | E,in » Intensity plays vital role _in spe_ec_h, .
: ; : compared to male & female speaker intenvariation;
height silent noisy(F) o ; Lo
M) it is found that female speech intensity is lower t
male speaker.
» Female speaker’'s vowels & consonants
more softlyspoken as compared to le. Due to this
HIGH 5] 479 [ 590 non recognition count of vowels & consonan
HIGH 491 689 Increases.
lé M > In both speakers theiis few common Non
MID HIGH ER 538 37t 711 recognition consonanfsund
» Speech intensity works on inverse square
|M|D HIGH v 540.7 3 715 between sound source & Lister
» Pitch frequency, Formant frequency
|M|D HIGH 3 48 > 751 Intensity are key parameters listeners.
|MID HIGH o 559 31 757 _> , With help of audiologist. we can analyze_ (
patient’s requirement then we will set parameteoun
|MID HIGH > 571 37 782 proposed algorithm.
> We need to more concentrate on Femal
|M|D LOW 3 640 g 857 Child speechas it contain higher frequency in vow
MiD Low |3 640  [3t  [363 & consonants. -
» Many more background situation & moods
|MID LOW 37 721 ER 874 speaker we have to consider (Here we are taking
" Normal Mood of speaker) before to build propo
MID LOW 37 793.2 g 385 algorithm.
v v » We can build proposed algorithm for limite:
LOw sl 8287 893 any one speakemvironmentlive Speech Processing).
LOW 31T 831 31T 920 » Speech Processing Time is key fac
Low 37 921 31 923
LOW 37 966 31 990
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