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ABSTRACT 
 
While talking and writing in Sindhi language, many 
challenges are faced because of the large number of 52 
characters or alphabets. Vowels and the accent keep changing 
in fluency of speaking and writing. Due to the different 
varities of languages in the world and the dearth of computer 
scientists in the field of Speech Recognition, it is considered 
difficult area of study and is the least advanced field of 
Artificial Intelligence. More specifically, the difficulties are 
faced in the speech recognition for languages like Arabic and 
its adapting languages such as Sindhi, Pashto, Urdu, and 
others. The script and sounds in every language are directly 
proportional to each other i.e. the shorter script has less 
sounds while the longer script has more sounds. We 
developed a system for speech to text recognition system for 
Sindhi language with the help of Sphinx model. We have also 
tested the different datasets through the input in various 
phases and compare the results and accuracy of the vowels 
and accents through the proposed system. 
 
Key words: Accent, Vowels, alphabets, consonants, 
phonemes 
 
1. INTRODUCTION 
 
When we determine the acoustic features of the language, it 
helps to bring the sounds of similar acoustic properties with 
accent, vowels, phoneme, and meaningful natural class. One 
of the important goals of this research study is by learning 
acoustic phonetic features for the compilation of language 
phoneme and accent. There are twelve sounds of Sindhi, not 
the part of language alphabet, are hereby studied. The 
formants and fundamental frequency in phonological 
structure of Sindhi and they are main acoustic features. The 
incentive for such research comes from the detailed 
knowledge of the sound characteristic of language elements, 
which has wide variety of applications. To develop and 
accurate speech recognition system and speech recognizer of 
speaker independent are required [1].   
To develop a speaker independent system, we have to require 
the accent variation of speaker calling from all over Sindhi. 

 
 

The major languages spoken in Sindh are Sindhi, Urdu, 
Punjabi, Pashto, Balochi, and Seraiki having different 
accents. Accent of each language’s speaker is quite different 
from others. The complexity to understand the various 
accents in Sindhi, we have evaluated and implemented some 
various techniques. To work in mild noise environment the 
system is needed to be robust enough. By the preprocessing of 
speech, input signal the goal is achieved. To evaluate the 
output of the system the strict field-testing of speech 
recognition system is required in real world environment [2]. 

Any suitable design of Sindhi ASR system the acoustics 
features of language sounds are required. A speech database 
comprised of the voice samples of native Sindhi speakers is 
evolved to understand the particular acoustic variation of 
basic sounds of Sindhi. To design a state of the art prototype 
the basic building block of feature are created by this research 
study. These are environment and genders free which 
continuous as conversational ASR for Sindhi language. A 
speech processing is a very wide area covering the 
applications and different disciplines which include the 
sophisticated speech designing for state-of-the-art speech 
recognition system. The history of research and development 
process in this field varies a period of many years. In the field 
of speech processing the challenges are coming in the 
efficient and accurate designing of a speech recognition 
system [3]. 
Usually the sequence of phonemes are represented by spoken 
sentence. They are defined in a language based on their 
linguistic relevance. The acoustically homogeneous units are 
needed by a phone. With reference to machine identification 
speech auditory compactness of the units are important 
because the spectral similarity of various consideration of a 
unit enables to identify a recognition system. The 
identification and recognition of sound and acoustics are very 
important and essential for the system. So that we do 
implement the models for acoustic and sound to comply with 
the required results. The units should be fairly various and 
acoustically homogeneous from each other. With the 
phonemes, the units need not to be having 1 to 1 
correspondence. It is required that between these units and the 
phonemes of the language there is a fair degree of association. 
Furthermore, it is worthwhile in acoustic phonetic of any 
language are to be developed. All these exercises and 
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technical practices are to be elaborated in accordance to the 
basic rules and principles of computer technology and sound 
system [4]. 
The basic form of conversation between human beings is 
speech. Speech sound can be converted into correspondence 
text and this process is called speech recognition. During last 
few decades much work has been done and developed for 
speech recognition technology. Apart from all development 
and researchers, still there is a need to resolve many 
important challenges. In the field of signal processing the 
speech, processing is one of the major fields. When we put 
human speech into a machine there is a need to develop area 
of techniques in speech recognition. When the computer 
device evolved and developed, its scope and power was very 
limited. With the passage of time, the computer technology 
grew and flourished very fast then this revolution led towards 
automatic speech recognition system [5]. 
The people motivate desire to build mechanical models using 
research in speech processing and communication to emulate 
human verbal communication capabilities. The most natural 
form of human communication and speech processing is 
speech which has been one of the most exciting areas of the 
signal processing. The computer to follow human voice 
commands and understand human languages have made the 
speech recognition technology possible. To develop systems 
and techniques for speech input to machine the main aim is 
the speech recognition area. The spoken words or samples are 
needed to be collected from various regions and areas so that 
the different accents can be used on the basis of environment 
[6]. 

      2. MATERIALS AND METHODS  
Although the Persian, an Arabic script are the bases of writing 
system in Sindhi language, but many sounds have been 
symbolized with modification in Sindhi language. The 
phonological systems of   other Indo-Aryan languages are 
resembled mostly. In Sindhi language, there are 10 vowels 
and 43 consonants phonemes are unique [6]. When a person 
speaks in microphone are on telephone, the speech 
acquisition starts. The acoustic signal is fabricated when the 
sound pressure wave is produced by the act of speaking. An 
electronic device understands the analog signal, which is 
received by telephone or microphone which convert it into 
analog signal. To store the analog signal on a computer lately 
it must be converted to a digital signal [7].  
2.1 Compliance for Sindhi Speech Recognition System   
It is known to every person of Sindh that when, how and by 
whom the current Sindhi alphabets were developed, and what 
improvements were suggested by the committee under the 
chair of Mr. Elles during the British rule, when it was given 
the status of national language. Later in 1913, Sindhi 
alphabets were made qualitative and easy after deliberations 
on those aspects, which were not considered by Mr. Elles 
committee in a gathering chaired by Late Mirza Qaleech 
Baig. Despite that, the Sindhi Alphabets witnessed many 
issues with the passage of time and addition of new words in 
the language as it was influenced by the modern trends. Some 
of the issues have been discussed below [8]. 
 

2.2  Accent 
Accent is dependent on the language of each region and area. 
If a person is from Thar, then his accent will be like ‘’Tharis’’ 
and his language will be different from common interior 
Sindh. The different accents of Sindhi language are 
according to different regions and some of them are Utradi, 
Lari Thattvi and others. These are all accents of Sindhi 
language identified as the words of Sindhi language by 
regions. Analysis of existing sindhi sounds accents and 
dialects Such as dhal dhobhi , daal dedar , ghay ghoro, ngy 
singn, ray mari one word used for many other languages such 
as I used as toon tawahaan and tawaheen [9]. 
2.3 Vowels 
In Sindhi language, there are 10 vowels and 43 consonants 
phonemes are unique. It is necessary that to captured and 
understand the systematic variation which occur in natural 
speech are useful in acoustic phonetic study of sounds. For the 
synthesis of high-quality speech there should be better 
modeling of identification units which lead to better speech. It 
is a fact in language writing that vowels occur more 
frequently than consonants. So practically the meaningful 
study of vowels for moderate size database is more useful and 
meaningful that of consonants [10], [11]. 
2.4 Alphabets 
 If comparison is made between the numbers of alphabets of 
major languages of the world, it is revealed that the English 
Language consists of 26 alphabets, Arabic has 28, Urdu has 
37, Persian has 32, and Sindhi has 52 alphabets. As Sindhi 
has the greatest number of alphabets, different issues are 
being faced in forming words and even the letters like using 
two letters for a single sound, which means that there may be 
differences in spoken and written scripts. Example includes 
bh‘ڀ‘  ,th‘ٿ ’, chh‘ڇ’, ch‘چ’ etc[13]. 
2.5 Similar Sounds      
There are some specific words in sindhi languague for which 
the direct words are not used but some supporting words can 
be used for example: the ‘ڇ’ chh ‘ي  means umbrella and ’ڇ
 there is little’ماڙي’ڙ‘ and’ر‘ it means lion and ’شینھ‘ sh’ش‘
difference between them.   “ ڻ, ڃ,ڱ,ڳ”. 
2.6    Dots 
The letters in Sindhi alphabets can be bifurcated with respect 
to dots on each letter and their position. It may be noted that 
there are 18 letter that do not contain any dots, there are 12 
letters with only one dot, there are 11 letters that contain two 
dots, while there are 6 and 5 letters with three and four dots 
respectively. This bifurcation of Sindhi alphabets is depicted 
in the table:1 shows the bifurcation of Sindhi 
alphabets[14],[15]. 
 Table: 1 Shows Glyph fluctuation in Eastern Arabic Indic Digits 

      Code Point Digit Persian Sindh
i 

Urdu 

U+06F4 4 ۴ ۴ ۴ 
U+06F5 5 ۵ ۵ ۵ 
U+06F6 6 ٦ ٦ ٦ 
U+06F7 7 ٧ < < 
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Table: 2 Shows Sindhi numbers from 0 to 10 

 
3. Dialects  

The research on Sindhi Language and its dialects reveal that 
the melody and intonation of dialects are different from each 
other with respect to the phonology. This difference not only 
hinders the sound development of various components of 
Sindhi speech processing applications but also creates 
complications in understanding, recognition, and translation 
of Sindhi language [9]. Some dialect of Sindhi language are 
following as, Utradi, Lasi, Lari, Thareli and wicholy are the 
different dialects and accents which are the basis on their 
region. 
3.1 Noise 
The noisy environment also poses another challenge that 
includes the recognition of keywords from the sentences 
mixed with the noise background. A noise suppression 
approach has been proposed for the speech controllers so that 
the accuracy can be improved. Various noise suppression 
filters work to integrate and process signal in a better way. 
The environment must be free from any interruption inside or 
outside noises and the recording must be very clear and fair 
[12],[16]. 
4.1 samples collection for check Accents and Vowels 

from different districts of Sindh 
We have collected the different voices of male and female 
from different districts of Sindh for the purpose to check the 
accuracy of accents and vowels of the people from region 
wise. We have selected ten districts of Sindh for data 
sampling through voice recorder; microphone and other 
resources have been used for check the accuracy of voice. We 
know very that in Sindh, various types of people are living 
with different dialects and regions their living style and 
speaking style are very different. In below two tables have 
been given for district wise and different dialect which are 
used in region wise. 
                Table:3 Shows List of the Selected Districts 
S.No The list of ten districts of 

Sindh 
ضلعن جا نالا 10سنڌ جي   

1 Jacobabad             (Northern 
Sindh) 

ب آباد           ) اترسنڌ(جی  

2 Shikarpur              (Northern 
Sindh) 

ارپر               )اترسنڌ(ش  

3 Larkana                 (Northern 
Sindh) 

اٹو               )اترسنڌ(لاڙ  

4 Dadu                      (Lower North)                   ھیٺیون اتر(دادو(  

5 Naushraro Firoze    (Central 
Sindh) 

)وچولو سنڌ(نوشھروفیروز        

6 Umarkot                 (East  Sindh)           وٽ )اوڀر سنڌ(عمر   

7 Tharparkar             (East  Sindh)             ر )اوڀر سنڌ(ٿرپار  

8 Badin                     (Southern 
Sindh) 

)ڏکڻ سنڌ(بدین                   

9 Thatta                    (Southern                    ا )ڏکڻ سنڌ(ٺ  

Sindh) 

10 Karachi                  (west Karachi)                   اولھ(راچي (
                             

 
                     Table4: Dialects region wise 

DIALECTS LOCATION      NO OF 
SPEAKERS 

Utradi Larkana 
Shikarpur 
Pano Aqil 

05 
04 
03 

Lari Badin 
Sujawal 
Thatta 

04 
04 
03 

Middle Nawabshah 
Jamshoro 
Hyderabad 

05 
03 
04 

Thari Islamkot 
Mithi 

03 
03 

 
4.2    Experimentation Setup for Accent 
We have collected speech samples and training data from 
direct observations. In the first phase, the three respondents 
were collected which were dependent on random sampling 
and the it was to be pronounced as five words sequence which 
were used as code of training. To train the Neural Network 
these responses will be used which were recorded for the 
production of training dataset.  The training data was used to 
train the network. To train Artificial Neural Network in three 
different ways, the speech data were used. Once the training 
of model was complete, the proper testing data was tested. For 
the addition with dataset and training the sample of 7 testing 
data respondents were achieved. The responses were testified 
with than 10 different sequences of the Sindhi words. 
Excluding some of non-native speakers all the despondent 
were native. It was obvious that the recorded data 
transcription was self-created. Having the heterogeneity of 
accent which was collected from test data of the speech of 
native speaker was included from male and female 
non-Sindhi speakers. 
 
                   Table5: Shows collected samples for check accuracy 
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5.1 Results and Discussion 
 

5.2 First Test 
The Sphinx was proved for all the test sets the net output was 
correct. From Ahmed three out of five sample sequences were 
correctly recognize and two words were identified in correctly 
in a sequence. The word recognition ratio accuracy is 60. 
After the other entire sample, sequences of speakers gave poor 
results than Iqra. Few of the words were recognized correctly 
in the sequences. However, in the sequence few of the words 
were accurately identified. 
 
Number of Speakers=1 

Error Rate 40% 

Accuracy 60% 

Total Words = 5 

Detected Words = 3 

Sphinx Results 

Aligning results to find error rate 

Errors per sentence: 0.0% (0/5) errors per word: 0.0% (0/5) 

 
                Fig:1 shows the tested word in Sindhi”توھان “ 

 
               Fig: 2 shows the tested word in Sindhi  ”  نالو  “ 

                    Fig: 3 shows the tested word in Sindhi   “ آھي 

5.3 Second Test 
The recording of five speakers were made in the second test. 
The names of various people and few of them were 
scrutinized. The somehow mix type net result was achieved. 
The word recognition accuracy ratio was 12.5. 87.5% is error 
rate. Any how some of the words were correctly recognized in 
the sequence. 
 
Number of Speakers = 5 

Error Rate 87.5% 

Accuracy 12.5% 

Total Words = 24 

Detected Words = 3 

Sphinx Results 

Aligning results to find error rate 

SENTENCE ERROR: 11.7% (14/120) WORD ERROR 

RATE: 11.7% (14/120) 
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                   Fig: 4 Shows the list of tested word 

 
           Fig: 5 Shows  the tested names 

 
       Fig: 6 Shows the tested different names 

 

 5.4 Third Test 
In the third test the recording of 5 presenters was done. The 
verified numbers in Sindhi were from 1 to 10 and then out of 
ten one. The somehow mix type net result was achieved. The 
numbers recognition accuracy ratio was 10.0. 90%  ratio 
calculated as error rate. 
 
Number of Speakers = 5 

Error Rate 90% 

Accuracy 10% 

Total Words = 10 

Detected Words = 1 

Sphinx Results 

Aligning results to find error rate 

Errors per sentence: 0.0% (0/50) errors per word: 0.0% (0/50) 

 
                 Fig: 7 Shows the numbers in Sindhi 
 

 
                 Fig: 8 The detected number six 
 
 
6.     CONCLUSION  
In this present research paper, the complications and general 
complexities have been mentioned for Sindhi speech 
recognition system. This current research will provide and 
give helpful guidance for empirical approach   of Sindh 
speech recognition system. To frame the Sindhi speech 
recognition system, a comprehensive Sindhi speech database 
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and acoustic models are required as we have compared and 
reviewed that the available databases cannot fulfill the needs 
of Sindhi language speech recognition. We are trying our 
hard to develop and create such speech recognition system 
having different dialect and accents of the province of Sindh. 
In future, we will be thoroughly comparing and reviewing the 
speech recognition system with huge databases of Arabic, 
Urdu, English, and Persian languages. This task is very time 
consuming and concentration so we are facing so many 
problems and difficulties.  
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