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Abstract: Chat system is one of the hot research directions in the field of 

human-computer interaction research. Many chat systems are now in use, but there 

are not many people who can really serve the public and rural people. Most systems 

can only recognize Mandarin, or just dialects. This paper constructs a system that can 

recognize local dialects and recognize facial expressions simultaneously by using 

popular speech recognition and graphic recognition technology. The system collects 

facial expression data while recognizing speech. The chat system designed by the 

system is fully considered. The importance of natural language and body language is 

identified by the interlocutor's voice and facial expressions, giving a more accurate and 

appropriate answer. 
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1. Introduction 

In many places nowadays, after the children leave home because of their study, work, 

marriage, etc., the middle-aged and elderly couples are independent. With the 

deepening of the aging society, more and more empty nesters have become a social 

problem that cannot be ignored. The most worrying problem for the elderly at home 

alone is that no one is chatting, leading to spiritual loneliness. How to effectively solve 

this problem is a hot spot in today's society. This paper designs a chat system that 

supports dialects in combination with today's technology. Although today's China is 

popularizing Mandarin, in real life, every place is using dialects everywhere. Therefore, 

the system supports dialects to better meet the needs of users. 

Through real life experience, the communication between people depends not only on 
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natural language, but also more importantly on the combination of body language. 

Only when the two are combined can the true thoughts of the communicator be 

expressed more clearly and clearly. The designed chat system takes into account the 

importance of natural language and body language, and recognizes the voice and facial 

expressions of the interlocutor to give more accurate and appropriate answers. 

 

2. System function introduction 

The chat system is an intelligent system combining language recognition and image 

recognition. The interlocutor can communicate with any dialect or Mandarin. The 

system will translate the collected speech and send the translated result to the 

processor. At the same time, when the interlocutor performs the language expression, 

the system automatically obtains the expression of the interlocutor, performs 

sentiment analysis, and also sends the result to the processor, and the processor 

synthesizes the speech and emotion information to make the best answer. The biggest 

difference between this system and other chat systems is that we consider the change 

of the expression of the interlocutor here, and respond to the change of the integrated 

expression to ensure that the answer is more reasonable. 

 
3. Design and implementation of each module of the system 

3.1 Voice processing module 

The function of the speech processing module is to read the speech of the interlocutor, 

perform speech recognition and convert the result into text, and deliver the recognized 

text to the integrated information processing module for processing, and finally convert 

the output text obtained by the integrated information processing module into speech. 

And output it. The speech recognition first extracts the acoustic features from the input 

speech data. The acoustic features obtain the state corresponding to each frame of 

speech through the acoustic model. The acoustic state generates the words through 

the pronunciation dictionary mapping, and the words form a word string through the 

language model, and then find a word string with the posterior probability of the 

acoustic feature is maximized as the recognition result [1]. The speech recognition 

system framework used in this paper is shown in Figure 1. Figure 2 shows the speech 

recognition process. As can be seen from Figure 2, the speech recognition includes four 

key modules: acoustic model, language model, pronunciation dictionary and decoder. 

The speech library in the system uses local dialects and Mandarin as samples. The 

function of each module is as follows [2]: 
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Fig.1: Speech recognition system framework 
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Fig.2: Speech recognition process 

 

(1) Acoustic model: After the feature extraction, the speech signal is trained according 

to the characteristic parameters of the speech library to describe the acoustic model 

parameters and describe the probability distribution of the speech features. In order to 

enhance the generalization ability of the acoustic model, sub-words, phonemes or 

syllables are generally selected as the acoustic modeling unit, and then the 

pronunciation dictionary is used to find the corresponding acoustic model information. 

The first step in this paper uses the DNN-HMM architecture to acoustically model 

phonemes with smaller structures. The HMM algorithm is a process of mapping the 

pronunciation unit of a speech to a hidden Markov state, and each state jumps 

according to a certain transition probability, and each state outputs an observable 

speech feature according to a certain state probability. This paper uses the BLSTM 

model to describe the distribution of acoustic features corresponding to the 

pronunciation unit. Among them, the commonly used acoustic characteristics are 

Mel-Frequency Cepstral Coefficients (MFCC), Perceptual Linear Prediction (PLP) 

coefficients, Filter Bank Feature (FBANK), etc. It is better to identify the robust PLP 

features as speech features. 

( 2) Language Model: Language modeling can effectively combine Chinese grammar 

and semantic knowledge to describe the intrinsic relationship between words, thus 

reducing the scope of search. In this paper, the most widely used N-gram based on 
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discrete space modeling in speech recognition is adopted as the language model. The 

N-gram language model is based on the Markov assumption that the probability of the 

current word appearing is only related to its first N-1 words. In the actual speech 

recognition task, because the calculation speed and the statistics caused by data 

sparse are difficult to predict, this paper only considers three historical information for 

modeling. 

(3)Pronunciation dictionary: The pronunciation dictionary contains the system- 

processed vocabulary and its pronunciation, which is used to map the modeling unit 

(word or word) of the language model to its corresponding acoustic modeling unit 

(phoneme or syllable), which is a bridge the connecting language model and acoustic 

model. 

(4) Decoder: The decoder is the recognition phase of the speech recognition system. 

For the input speech signal, the decoder first establishes a recognition network based 

on the trained acoustic model, language model and pronunciation dictionary, that is a 

static decoder of Weighted Finite - State Transducers (WFST), and then according to 

the search. The algorithm finds the best path in the network, which is the string of 

words that can output the speech signal with the greatest probability. In this paper, the 

Viterbi Algorithm (VA) based on dynamic programming is used as the search algorithm. 

 

3.2 Emoticon Processing Module 

The function of the expression processing module is to recognize the expression of the 

interlocutor when speaking, and to deliver the expression of the expression to the 

integrated information processing module. The main process of the expression 

processing module is to perform face detection and then perform expression feature 

extraction, and finally perform expression classification. It is mainly divided into six 

steps: image preprocessing, face detection, face feature point location, face feature 

point extraction, feature dimension reduction, and expression classification. The 

overall steps are shown in Figure 3. 
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Fig.3: Emoticon process 

3.2.1 Image preprocessing 

Pre-processing refers to excluding all interferences that are not related to facial 

expressions, such as illumination, head poses, and different backgrounds, before 
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extracting features. The purpose is to align the faces to the common reference frame 

so that the features extracted from each face correspond to the same semantic location. 

There are many methods for preprocessing. The system adopts the method of normal 

face normalization [3], which indicates that the changes in illumination and head 

posture greatly affect facial expression recognition performance, so two typical faces 

are introduced. Normalization methods to improve these changes: grayscale 

normalization and geometric normalization. Grayscale normalization increases the 

brightness of the image, making the details of the image clearer to reduce the effects 

of light and light intensity. In addition to brightness adjustment, contrast adjustment is 

included. Common methods are histogram equalization, isotropic diffusion (IS) 

normalization, discrete cosine transform (DCT) normalization, and Gaussian (DoG) 

normalization. Among them, the histogram equalization effect is relatively stable and 

adapts to various network models. Geometric normalization is used to generate frontal 

face views. Most of the current methods use marker point alignment in small angles. 

Recently, a series of depth models based on generative confrontation networks have 

been proposed for front view synthesis. 

3.2.2 Face Detection 

Face detection is an important part of the face recognition system. Its function is to 

detect and frame the faces in images or videos. The detected face is used for face 

verification or face recognition, so the algorithm for face detection put into practice has 

high requirements for detection speed and accuracy. There are many methods for face 

detection. This system uses Fast R-CNN [4], and the detection speed in Fast R-CNN is 

significantly improved. 

3.2.3 Face feature location 

The face feature point location is actually based on the face detection, and the position 

of the feature point is determined in the face frame. The methods of face feature point 

location can be divided into three categories [5]: The first category is ASM and AAM 

class methods. ASM and AAM are the most classical methods for feature point 

extraction for specific categories of objects such as faces, first based on features. The 

image feature of the point searches for the matching feature point position on the 

image, and then corrects it according to the prior shape model, so that the feature 

point position satisfies the face contour shape constraint condition; the second type is 

the statistical energy function class method, in which the statistical energy function 

definition to describe the linear synthesis of the sub-energy functions of various 

aspects of information, and to describe the energy function in the form of a negative 

exponential function of the turning point loss, the disadvantage of this method is that 

the positioning time is longer; the third type is the deep learning method, the deep 

learning method. It enriches the association modeling method between various factor 
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variables. The learning model consists of three levels, two of which are used to 

describe the spatial relationship between feature points, and the remaining one 

describes the current input information, and the neural network is constructed. The 

model is trained and learned, and this method can more flexibly and closely reflect the 

relationship between various types of information. In order to better solve the problem 

of information integration, but learning take too long, academic huge number of 

samples. In order to achieve better accuracy, the system adopts the third method, and 

constructs a neural network model for training and learning to finally locate features. 

3.2.4 Face feature extraction and feature dimension reduction 

The face feature extraction method adopted in this system is principal component 

analysis, which can reduce the sample dimension while extracting sample features. 

The whitening principal component analysis proposed by Hui Wang et al. can reduce 

the adjacent pixels in the image. Correlation, nuclear principal component analysis can 

better extract features suitable for classification [6]. The mathematical analysis of the 

principal component analysis algorithm is to linearly transform the original features into 

low latitude spaces with the best possible representation of the original features. 

3.2.5 Expression classification 

After using the principal component analysis algorithm to extract the face image 

feature vector and reduce it, we need to classify the face expression. We classify the 

person's expression into 7 categories and use SVM to classify the expression. The 

sample is KDEF [7], which was released in 1998 and was originally developed for 

psychological and medical research purposes. It is mainly used for experiments such as 

perception, attention, emotion, and memory. In the process of creating the data set, 

the use of uniform, soft lighting, the collector is wearing a uniform T-shirt color. This 

data set consists of 70 people, 35 men, 35 women, aged between 20 and 30. No beards, 

earrings or glasses, and no obvious makeup. 7 different expressions, each with 5 

angles. A total of 4,900 color maps, size 562 * 762 pixels, as shown in Figure 4. 

 

Fig.4：Sample from the ADKEF stimulus set. 

The images from the KDEF dataset are divided into seven expressions: fear, anger, 

dislike, very happy, neutral, sad, and very surprised. Therefore, we can use the 



Volume 6 Issue 3 2019 

   63 

expression processing module to divide the interlocutor's expression into one of these 

seven expressions using SVM. 

 

3.3 Integrated information processing module 

The integrated information processing module gets two sets of input data each time, 

one is the text after the speech conversion, and the other is the recognized interpreter 

expression. This module combines two data to give a suitable response statement. 

The method of designing the response function of the system is to first construct a 

training corpus. The construction method may be to extract the dialogue statements 

appearing on the forum, the microblog or the website, and form a mapping of the 

questions and answers. At the same time, each sentence is added with an attribute to 

mark the emotional color of the sentence, corresponding to the category of the 

expression. When looking for an answer, enter the question text and the expression 

category at the same time. The system will find the response queue that best matches 

the sentence from the corpus, and will select the sentence with the highest matching 

as the output statement. Eventually the module will also pass the answer to the speech 

conversion module, which will turn it into a voice output. 

 
4. Conclusion 

In order to construct a chat system supporting dialects, this paper uses the techniques 

of popular speech recognition and expression recognition technology to better meet 

the needs of our design. The system can integrate the interlocutor's natural language 

and body language. Next, it is better to give answers that match the real situation and 

make a more realistic exchange. Of course, the system also has some shortcomings, 

such as the problem that the speed of speech recognition and expression recognition 

does not match and whether the speed can be improved. These problems are worth 

exploring. 
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