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Abstract 

Speech recognition and conversion of speech to text has very important applications in the real world. The speech 

recognition process needs capturing sound waves and digitizing them and transforming them into some machine 

understandable format or textual format. I ties important to understand the phonemes and spellings of words for correct 

recognition of voice and for correct translation into text. Dictation of humans that is automatically converted to text has 

many advantages as it can void time and effort. Artificial intelligence with neural networks has been used widely to solve 

complex real world problems. In this paper we explored artificial intelligence approaches with neural networks for speech 

recognition. The models explored can be used for real world applications where human identification or authentication is 

essential.  
Keywords – Neural networks, artificial intelligence, speech recognition  

 

1. INTRODUCTION  

Computer has made inroads into modern approaches for processing data. Humans have intelligence as they can 

do many things like object recognition, making strategies and decisions based on different contexts. This kind of 

intelligence seems impossible with machines. However, research revealed that there is significance 

improvement over artificial intelligence (AI) which is evident in the form of robot technologies that are used to 

control things and let machines do what is needed. In this context, it is understood that artificial neural networks 

(ANN) is the technology that is widely used in the real world applications. The ANN process is a layered 

approach that is used to solve complex problems including speech recognition. Neural networks and their utility 

is illustrated in Figure 2 while Figure 1 shows the layered approach of ANN. Different layers such as input 

layer, output layer and hidden layers are part of ANN.  

mailto:veenu.santoshkumar@gmail.com%201
mailto:klssirisha@gmail.com2


 
IJRIT International Journal of Research in Information Technology, Volume 5, Issue 11, November 2017 Pg : 09-16 

V. Santosh Kumar, IJRIT-10 

 

 

Figure 1: Layers in ANN 

 

With ANN, a system or computer can have human intelligence and operate as humans do. As human brain is 

made up of many neurons, the artificial neurons are used with a complex network which can solve problems 

accurately. Speech recognition is one of the problems that can be solved using ANN. Learning method is 

involved in ANN for understanding problem and solve it. Neural networks do have learning process and the 

overall approach have different layers as illustrated in Figure 3. In this paper we explored different approaches 

that can be used to have speech recognition. The paper throws light into the mathematical model which is 

behind the methodologies for speech recognition. The remainder of the paper is structured as follows. Section II 

provides review of literature. Section III presents artificial intelligence. Section IV provides the proposed system 

in detail. Section V concludes the paper and provides future scope. 

 

2. RELATED WORKS 

This section throws light into the review of literature on artificial intelligence with neural networks. Deep 

recurrent neural networks are studied and used for speech recognition in [1]. For the purpose of recognizing 

isolated words, time-delay neural network architecture is explored in [2]. Deep neural networks with context 

dependency and pre-training are used in [3]. For speech recognition where big vocabulary is involved [4]. 

Neural networks and their architecture are explored in [5]. Neural networks technique is used in [6] for 

recognising human voice. Similar kind of work is carried out in [8] and [9].  Acoustic modelling for speech 

recognition using neural networks is investigated in [7]. Time-delay neural networks is used in [10] for phoneme 

recognition as part of human speech recognition.  

Neural networks is used in [11] for pattern recognition. Artificial intelligence, as the name implies, indicates 

machines can learn to do things that can be done by humans who have intelligence. Different structures and 

methods used for AI are explored in [12]. Speech is made up of signals. Such signal processing in the real time 

is investigated in [13] for recognising isolated words. In [14] neural networks are used for recognising ECG 

patterns in healthcare domain. Speech processing is exploited in [15] with MATLAB speech processing and 

synthesis toolbox. Without using the concept of word segmentation, multi-layer perceptron training is achieved 

in [16] for phoneme recognition.  

As part of biometric authentication, face recognition technique is built in [17] using artificial neural networks. In 

[18] on the other hand Hidden Markov Model (HMM) is used to have speech recognition technique. AI 

technique is exploited in [19] for completion of speech processing and speech recognition. ANN is used in [21] 

for pattern recognition while an encoder for speech recognition related research is used in [20]. In this paper a 

methodology is proposed and implemented to have speech recognition.  
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3. ARTIFICIAL INTELLIGENCE 

Artificial neural networks (ANN) can be used to model biological brain in order to have complex mathematical 

operations and solve difficult problems. Neural networks allow machine to learn and think the way humans can 

do. Thus it can be used to have speech recognition and other activities as shown in Figure 1.  

 

Figure 2: ANN with its capabilities [22] 

 

As presented in Figure 2, ANN is capable of doing the works done by human brain. It can do web search, object 

recognition, self-driving cars, language translation and speech recognition. In this paper, speech recognition 

features of ANN are explored. Machine learning is fast growing phenomenon which is used in ANN. It is 

supervised learning approach that needs a training phase before making a model for classifier. Later on the 

derived model is used to recognize speech.  

 

3. DIFFERENT APPROCHES FOR SPEECH RECOGNITION 

There are different approaches that can be used for speech recognition. Making pattern sequence classification is 

an iterative process that computes score as part of speech recognition. Figure 2 shows the process involved in 

speech recognition where word models are exploited.  



 
IJRIT International Journal of Research in Information Technology, Volume 5, Issue 11, November 2017 Pg : 09-16 

V. Santosh Kumar, IJRIT-12 

 

 

Figure 3: Processing speech signals 

 

As shown in Figure 3, it is evident that the human speech samples given as input to the system are subjected to 

acoustic signal processing which produces spectral patterns. Then the spectral patterns are subjected to pattern 

matching and classification. Then the results are subjected to time alignment for producing word scores. The 

word scores are given as input to pattern sequence classification where actual output is produced.  

 

 

Figure 4: Neural network structure with feedback 
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As presented in Figure4, the neural network is found with three layers. The input layer is used to take input. The 

hidden layers are used to complete the intended processing and the output layers are responsible to produce final 

output. Speech recognition is made using the following algorithm.  

 

1 choose input with word boundaries 

2 capture signal spectrum 

3 characterize signal spectrum 

4 build ANN for modelling 

5 recognize voice based on the model built 
 

Listing 1: Procedure for ANN 

 

Figure 5: Technical representation of a neuron 

As presented in Figure 5, it is evident that the neural in ANN is technically represented. Thousands of such 

neurons are used in the speech recognition application where they are arranged in three layers. They are known 

as input layer, output layer and hidden layer. The two layered neural network for speech recognition is found in 

Figure 4.  
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Figure 6: Two layered neural network with structural view 

 

As shown in Figure 6, it is evident that there are two layers in the neural networks. This is the structural diagram 

that shows the layers and the structure involved in the network. It supports parallel processing which is one of 

the characteristics of ANN. This feature can accelerate the process of doing things as it can exploit processing 

power of underlying system or server. It is used to process signals of speech in real time in order to understand 

the identity of a person. When a speaker gives speech samples, they are used by the AAN method. Since the 

neural networks have artificial intelligence, they can be used widely for speech recognition, pattern recognition, 

identifying humans correctly across the globe and so on. Hidden layer output computations are done as in Eq. 

(1).  

 (1) 

 

In the process, non-linear activation function is as in Eq. (2). 

𝑦𝑗 =
1

1+𝑒
−∝𝑆𝑗

                                                                                                   (2) 

Error computation in the system is done using Eq. (3). 

𝐸 =
1

2𝑁
∑ (𝑦𝑘𝑖 − 𝑑𝑖)2𝑁

𝑖=1                                                                                  (3) 

A neural in mathematically represented as in Eq. (4). 

𝑦 = 𝑓(𝑠), 𝑠𝑤𝑥𝑖𝑤𝑖𝑤𝑏                                                                                     (4) 

The two layer network model with artificial intelligence is achieved as in Eq. (5).  

𝑦(∅) = 𝐹𝑖(∑ 𝑤𝑖𝑗𝑓𝑖
𝑛ℎ
𝑗−1 (∑ 𝑤𝑖𝑗∅𝑗 + 𝑤𝑗𝑜

𝑛ℎ
𝑗−1 ) + 𝑤𝑗𝑜)                                       (5) 
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Thus artificial intelligence can be achieved by using neural networks. Neural networks with thousands of 

neurons involved in the network can be used to mimic human perception in terms of intelligence. Thus neural 

networks with AI can be used to solve complex real world problems including speech recognition.  

 

4. CONCLUSIONS AND FUTURE WORK 

In this paper, we studied speech recognition using artificial intelligence which is made up of neural networks. 

As neural networks technology is used to build complex models that resemble the functioning of human brain, it 

is an important study that is meant for recognising speech. Speech recognition has many important applications 

such as authentication and command and control systems. We explored different approaches that are based on 

AI using neural networks for speech recognition. Artificial intelligence is studied and a model is built to have 

speech recognition. The proposed method can be used to have its utility in the real world applications in terms 

of user authentication with biometrics approach, forensics and identification of humans across the globe. In 

future we focus on text transformation with neural networks.  
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