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Abstract: The paper mainly discusses the pattern recognition and the fuzzy pattern recognition. It 

summarizes the status of pattern recognition at home and abroad, and expounds the origin, 

development and rise of pattern recognition in China. In the meanwhile, it introduces the basic 

method of pattern recognition, including statistics, structure and the fuzzy pattern recognition. This 

paper primarily discusses the methods and applications of the pattern recognition, especially 

focusing on fuzzy pattern recognition. In the paper, it sets forth the classical fuzzy pattern recognition 

methods including the maximum membership method and minimum distance method and besides 

indicating the similarities and differences between them. In the end, the paper introduces the 

application of the present pattern recognition, and puts forward the prospects for the future 

development of pattern recognition. 
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__________________________________________________________________________________________ 

 

1. THE STATUS OF PATTERN RECOGNITION AT HOME AND ABROAD 

1.1 The status of pattern recognition at abroad 

Generally, the pattern recognition is a process that identifies specific patterns by computer language. 

It could accurately identify the information according to the given data, and also could classify the 

information directly in accordance with the similarity instead of the data so as to achieve the pattern 

recognition and classification. Initially, pattern recognition was studied as a philosophy and 

perception by the scholars. Then, the pattern recognition entirely became a technical, procedural 

discipline, which was understandable to discard the philosophy study during the competitive 

scientific progress period. In the late 1950s, Robert Trasson proposed a simplified mathematical 

model that was used for simulating human brain recognition, namely the perceptron. It was initially 

the trained recognition system by a given categorized single sample so as to ensure the learning 

system classifying the unknown categorized patterns correctly after learning. In 1957, Zhou 

Shaokang put forward to an idea that solved the pattern recognition issue based on statistical decision 

theory, which accelerated the rapid development of pattern recognition research since the late 1950s. 

In 1982 and 1984, Field published two important articles to demonstrate the artificial neuron, and 

then Lenovo's network storage and computational capabilities further promoted the research of 

pattern recognition. 



Volume 7 Issue 2 2019 

56 

The fuzzy pattern recognition is an important branch of pattern recognition, and the theoretical 

foundation is established by Lotfi Zadeh, the professor of University of California, Berkeley in 1973. 

Fuzzy set theory was improved and eventually evolved into fuzzy pattern recognition. 

1.2 The status of pattern recognition at home 

In China, the research on pattern recognition began in the 1960s. In the early period, it was developed 

under the support of Sunfu Wang, the professor of Purdue University. In the 1980s, Daiwei Dai and 

Qingyun Shi started their research on comprehensive statistics and syntactic pattern recognition 

method in China. In 1981, China became a full member of the International Pattern Recognition 

Association (IAPR), followed by which it participated in the first national conference on the pattern 

recognition and machine intelligence. In 1984, Chinese researchers set about establishing the 

National Laboratory of Pattern Recognition (NLPR). Since then numerous Chinese textbooks related 

to object identification and pattern analysis were published which greatly improved the research on 

Chinese pattern recognition; for example, Nanning Zheng has written the works "computer vision", 

and his colleagues finished the writing “Digit recognition” “pattern recognition”, “speech 

recognition”, and “Computer vision and pattern recognition” etc. In the mid-1980s, Xianglong Dai 

introduced the artificial neural network and the research on the engineering application who carried 

out the pattern recognition, associative memory and image thinking based on the artificial neural 

network learning and proposed the unified pattern description and knowledge presentation. Besides, 

he put forward a knowledge-based system design which integrated the models based on physical 

symbol processing, qualitative physics, knowledge visualization and artificial neural networks. [1] 

Since the 1990s, Chinese researchers have made remarkable achievements in high-dimensional 

data’s discriminant analysis, especially in small data sets including linear discriminant analysis (LDA) 

and the kullback-leibler distance (KLDA) of discriminant analysis. In 2002, Shoujue Wang from the 

Institute of Semiconductors; Chinese Academy of Sciences has proposed the bionic pattern 

recognition which was closer to human’s understanding for things compared with the traditional 

best-defined statistic pattern recognition. It was based on recognizing things instead of classifying 

things. After that, it developed the earliest productized semiconductor neural network hardware series 

successfully in China. The mathematical method of bionic pattern recognition was to study the 

topological properties that kept the sample set in space which was applied in animal and vehicle 

model containing omnidirectional recognition, continuous speech recognition, and face recognition. 

According to the experiments, the recognition performance was significantly better than the best 

practice accepted currently such as the support vector machine and hidden Markov model. The 

recognition rate of face recognition has raised from about 70% to 95% in developed countries at 

present. In the technical application, a quantity of related new products have now come out; for 

instance, the face recognition specialized neural network smart chip, Bionic anti-theft bank card 

security system, and the segmental application chip that calculated the information geometry 

mathematics.  

 

2. THE OVERVIEW OF PATTERN RECOGNITION METHODS 

The implementation of pattern recognition commonly abides by the unified methodology. Firstly, it 

establishes the modular-input process based on data collection so that it would transform the physical 
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information of the research object into digital information and then transmit to the computer system 

which therefore forms data sets able to be handled by computers. Next, it would be the data 

processing which filters the information of research target and classifies the information according to 

effective features extracted. The judgment would be more accurate if there is more characteristics 

while more characteristics would lead to excessive dimensionality and would be difficult to deal with; 

therefore, the objects extraction should be within the computers’ permissible scope. The last step is 

the pattern classification, namely, to classify features after extracting characteristics and attain the 

recognition. 

2.1 Statistical pattern recognition 

Statistical pattern recognition is firstly on the basis of the original data information contained in the 

object to be recognized and extracts multiple corresponding feature parameters that could reflect the 

certain aspect of the object; meanwhile, it chooses some parameters as the eigenvector according to 

the actual needs of recognition and then designs the pattern classifier that could be differentiated and 

represented by vector groups based on the similarity measurement and as a result, the object that is 

with the similar eigenvector could be categorized. 

Most theories on statistical pattern recognition developed in the past decade. The categories of 

supervised pattern recognition samples in the object sets to be recognized is known in advance and 

they have mastered various probability distribution at times. While, the unsupervised pattern 

recognition is uncertain about the types and categories of object sets to be recognized, which could 

only cluster spontaneously according to the object data in the set; and finally, the classification results 

could not be controlled. 

The process of statistical pattern recognition could be concluded as follow: information acquisition, 

information preprocessing, feature extraction, the construction of selection and classifier. The 

classifier is constructed to distinguish the eigenvector and ultimately implement the final 

classification and decision. 

Statistical pattern recognition is to handle problems that the sample objects is with few characteristics 

as described. This disciplinarian that is described as mathematical form is often considered as the 

vector consisted of finite characteristic parameters. The eigenvector is adopted to construct the 

classifier and train the classifier with the samples of these eigenvector. In contrast, it can analyze 

more and more objective entity, and also classify and predict the unknown data or unobservable data. 

In the real world, there are massive things that cannot be confirmed but can be observed and the 

observation data could be analyzed and processed with statistical pattern recognition method. The 

statistical pattern recognition has a wide application from aspects of the modern science and 

technology as well as the society and economy development. 

2.2 Structural approach of pattern 

Structural pattern recognition method is in need when the connection between different parts of the 

object needs to be accurately identified. Structural pattern recognition is based on the structural 

characteristics of target objects, and the complex pattern structure is decomposed into many relatively 

simple and easily distinguishable subschema. When the sub-level schema is still difficult to recognize, 

then it would continue to disintegrate until the sub-pattern structure’s able to easily represent and 

recognize; based on the subschema, the prior complex patterning would be restored. 
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Structural pattern recognition plays a special role in many pattern recognition methods. Firstly, it is 

theoretically based on a structural principle (primitives) or syntactic principle, which is similar with 

the grammar of human's natural language; secondly, it is different from other pattern recognition 

methods on analysis method of pattern objects and the design steps of classifier, such as pattern 

primitives, mathematical model description, structural analysis method and pattern detection method 

and so on. 

Although compared with sorting objects, some pattern recognition methods have strong generality, 

the principle and method of pattern recognition that are based on syntactic partition are different. It 

could be more vital instead of replaced by other methods, for instance, dynamic rule method applied 

in speech recognition, finite state automata based on shape description and various mode-matching 

techniques.  

The structural pattern recognition describes the pattern objects mainly based on the structural 

characteristics of the pattern rather than from the perspective of statistics. In addition, they are 

different in classification methods. Traditional pattern recognition methods achieve the classification 

of pattern objects according to the distance criteria, and structural pattern recognition accomplishes 

classification of pattern objects based on the similarity of pattern structures. 

the advantage of structural pattern recognition is that it is similar to the formal language logic, since 

the formal language logic is relatively free under the constraint of defective rule sets; so it is unique in 

the study of pattern recognition, and it could describe and recognize the structural features of the 

object so that it plays a distinctive role in pattern recognition method. While the shortcoming of the 

structural pattern recognition is that it is hard to achieve uniformity in description of the pattern object 

and so that it is difficult to apply its achievement in other fields and therefore it is unable to be 

popularized and applied for the structural pattern recognition. 

2.3 Fuzzy pattern recognition 

In the mid-1970s, Zedeh put forward a valuable fuzzy set theory. Fuzzy mathematics was a new 

branch of mathematics established by L. A. Zedeh, the American computer scientist in 1965. This 

branch is mainly focused on the study and processing of fuzzy phenomena. Fuzzy set theory is 

supposed that elements in a fuzzy set might not 100% belong to the set, but might belong to a certain 

proportion. Different from the traditional set theory, whether the elements belong to the definition of 

set is simpler and more rational conformed to the reality. Fuzzy mathematics could describe and 

handle the fuzziness better in reality when the machine simulation of human intelligence was adopted. 

Based on the pasting theory, fuzzy pattern recognition was required to establish appropriate 

membership functions in accordance with certain judgment and classify the recognized objects. 

Owing to pasted pattern recognition’s able to explain many fuzzy concepts in reality, it becomes an 

important pattern recognition methods. In fuzzy film recognition, recognition system that is similar to 

statistical pattern recognition needs to be established and the characteristic parameters of the 

recognized objects should be classified according to a certain proportion. The proportion is normally 

based on the experience so long as it is conformed to the accepted experience; then, the classifier that 

could solve fuzzy problems is built up to classify eigenvector with different categories. 

Paste pattern recognition is to handle the classification of fuzzy things, or the fuzzy characteristics of 

recognition objects; for example, it could obtain the fuzzy recognition results correspondingly such as 
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the facial recognition and character recognition; or the recognition results may be fuzzy according to 

the actual need such as the recognition of teenagers and middle-aged crowed or the tall and short 

people although the characteristics of recognition objects are certain in age and height etc. 

 

3. FUZZY PATTERN RECOGNITION METHOD 

3.1 The maximum membership method  

The maximum membership function is a method that can be applied in the classification with 

relatively complex nonlinear relations between categories and features, namely, in the application of 

the gaps that is difficult to directly distinguish between objects. This method would be divided into 

different characteristics by classified objects and would be classified according to the characteristics. 

For example, the maximum membership method would be adopted when it is hard to classify the 

students by a certain rule if it distinguished the students according to the following features: studious, 

lazy, smart and silly etc. By maximum membership method, the characteristics could be classified as 

the learning time and school record and then find out the most similar classification on the basis of the 

characteristics. 

The maximum membership method is also considered as the indirect method of fuzzy recognition. if 

there is a corresponding number A（x）∈[0,1], and A is called as the fuzzy set on U, and then A (x) 

is called as membership from x to A. When x changes in U, A(x) is the function of subordinate 

function A. When subjection degree A（x）is closer to 1, x is bigger, while when A（x）is closer to 

0, x would be smaller. A（x）∈[0,1] is used to represent the degree of A to x which endows the 

description of ambiguity problems with more persuasion than classical set theory. It is a very 

effective multi-factor decision making method which could evaluate comprehensively the things 

influenced by multiple factors. The results of evaluation are represented by the fuzzy set rather than 

absolutely positive or negative. 

3.2 minimum distance method 

The premise of minimum distance method means the categories have been enumerated and the 

objects need to be classified as the minimum distance category. Taking the student classification as an 

example, this method sets the scores as the standard: 100 means excellent, 80 means good, and 60 

means qualified. The comparison between the scores and the three standards would come to the 

minimum distance of the actual scores and the standards which would be the classification of the 

students. For example, Student A reached 85, which is close to 80, so he would be classified as the 

category “good”. Similarly, Student B is classified as the “excellent” student since his score 92 is 

close to 100. Minimum distance method is only a little different from the maximum membership 

method, namely, the category of minimum distance method has been enumerated while the category 

of the maximum membership method need to be set. Relatively, the principle of the minimum 

distance method is simple, easy and calculative while it lacks accurate classification. Therefore, it is 

normally used for rapid classification analysis rather than the high-precision classification. 
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4. APPLICATION OF FUZZY PATTERN RECOGNITION 

4.1 Character recognition 

Character recognition could be considered as one of the most important applications of pattern 

recognition, Chinese character recognition is one kind of character recognition. In the 21st century, 

with the rapid development and popularization of information technology and computer science and 

technology, the text’s inputting into the computer conveniently and quickly has become the 

predicament and bottleneck that influences the efficiency of man-machine interface; and it is related 

to the computers’ further popularization. At present, there are two types of Chinese input including 

the artificial keyboard input and the automatic machine recognition input. As mentioned above, 

during the two text input methods, artificial keyboard input is slow and strenuous; automatic machine 

recognition input contains Chinese character recognition input and speech recognition input. In the 

Chinese character recognition input, the difficulty of recognition is different. Handwriting 

recognition and print recognition is relatively easy. The off-line handwritten recognition is harder 

than handwriting recognition of on-line handwritten recognition. In practical application, off-line 

handwritten digital recognition has been in use, while other offline handwritten recognition is still in 

the experimental research period. 

4.2 The speech recognition 

Presently, the recognition rate of speech recognition technology has reached over 95% and the 

preferred character has reached a high level. Although the matching model has combined with 

customized techniques including multi-template clustering, HMM hidden markov chain and neural 

network model. Due to the defects of the model itself, the development of speech recognition 

technology is gradually slowing down, and the reasons could be concluded as follows [2]: 

(1) At present, speech recognition has strict requirements for the environment, hence it is necessary to 

improve the robustness of speech recognition. 

(2) It is difficult to recognize speech in a noisy environment 

(3) The speech recognition system and acoustic system need to be modeled and further combined to 

extend the recognition scope of speech recognition. 

Speech recognition is one of the hotspots in the pattern recognition field at present. In recent years, 

the research mainly focuses on the robustness of speech recognition, adaptive technology, keyword 

recognition algorithm with large vocabulary, and the understanding of natural language as well as the 

cognition to the natural language. With the scholars’ continuous research and optimization in various 

fields, speech recognition has gradually become a basis in the pattern recognition and artificial 

intelligence field. The application of speech recognition would also play an important role in the 

future social development. 

4.3 Image recognition 

With the development of computer and artificial intelligence technology, people require more for the 

automatic image processing of computer image processing. So far, fuzzy pattern recognition has been 

widely adopted in image processing. And in the meanwhile continuous optimized innovations is in 

proceeding by scholars. For example, the fuzzy k-near-neighbor FKNN method is applied in 

deconvolution of the blind image; the combination of k-means clustering and fuzzy technology is 
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applied in the vector quantitation coding which improves the robustness of the cluster membership. 

Although the application of pattern recognition in image processing has made some remarkable 

achievements, it also has some problems to be urgently settled, such as the selection of kernel 

function in support vector machine (SVM), the neural network node’s selection and the structure 

design, classifier selection in the comprehensive application etc. All these solutions to the problems 

would directly promote the development of pattern recognition, and therefore accelerate its 

application in image processing [3]. 

Meanwhile, pattern recognition is a comprehensive discipline that involves and utilizes 

multi-disciplinary knowledge such as mathematics and computer science. The application of the new 

methods and results of these disciplines to pattern recognition would be worthy of people’s searching 

for more recognition methods based on human recognition. 

 

5. THE CONCLUSION AND OUTLOOK 

In one word, fuzzy recognition can be widely applied in different fields and it could be considered as 

the foundation of all intelligent identification. And nowadays, the accuracy rate of recognition has 

basically reached over 90%. While this technology need more improvements in some aspects; for 

example, the accuracy of handwriting recognition could be improved, which would require more 

characteristics extracted to increase the accuracy by practice. Fuzzy recognition pattern is becoming a 

new favorite of people’s life, which will enable people’s life more convenient and simpler.  
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