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Abstract

Our ability to recognize a face, to understand spoken words, to read handwritten characters... all these abilities belong to the
complex processes of “pattern recognition”. The act of taking in raw data and making an action based on the “category” of the
pattern. Build a machine that can recognize patterns like Automatic Speech Recognition, Fingerprint Identification, Optical
Character Recognition, DNA sequence identification, Face Recognition etc. Reliable pattern recognition machines would be
extremely useful. We are often by the knowledge of how patterns are modeled and recognized in nature when we develop pattern
recognition algorithms. Research on machine perception also helps us gain deeper understanding and appreciation for pattern
recognition systems in nature.

Keywords: Pattern Recognition, Definition, Pattern Recognition System, Application

I. INTRODUCTION

Pattern Recognition is familiar with everyone. In order to apply pattern recognition techniques, the phenomenon to be classified
must be represented in some “computer acceptable “form. Furthermore, the representation method used depends critically on the
type of phenomenon. A Pattern recognition system (PRS) is an automatic system that aims as classifying the input pattern into a
specific class. Pattern Recognition System mostly divided into two categories i.e. Sensing where Use of a transducer (camera or
microphone), PR system depends of the bandwidth, the resolution, the sensitivity and the distortion of the transducer and
Segmentation and grouping where pattern should be well separated and should not be overlapped. The classification scheme is
usually based on the availability on the training set that is a set of patterns already having been classified. Pattern recognition
constitutes an important tool in various application domains, but unfortunately, that is not always an easy task to carry out.
Pattern recognition is a study how machines can observe the environment, learn to distinguish patterns of interest, make sound
and reasonable decisions about the categories of pattern.

A. Human Perception:

Humans have developed highly sophisticated skills for sensing their environment and taking actions according to what they
observe, e.g. recognizing a face, understanding spoken words, reading handwriting, distinguishing fresh food from its smell. We
can apply many techniques that are purely numerical and do not have any correspondence in natural systems. A pattern is an
entity, vaguely defined, that could be given a name, e.g., fingerprint image handwritten word, human face, speech signal, DNA
sequence etc. Pattern recognition undergoes an important developing for many years. Pattern recognition include a lot of
methods which impelling the development of numerous applications in different filed. Pattern recognition techniques find
applications in many areas: machine learning, statistics, mathematics, computer science, biology, etc. There are many sub-
problems in the design process.

Many of these problems can indeed be solved. More complex learning, searching and optimization algorithms are developed
with advances in computer technology.

Il. PATTERN RECOGNITION SYSTEM

A pattern recognition system can be regarded as a process that allows it to cope with real and noisy data. Whether the decision
made by the system is right or not mainly depending on the decision made by the human expert. A pattern recognition system
based on any PR method mainly includes three mutual-associate and differentiated processes. A very common description of the
pattern recognition system that includes five steps to accomplish. The step of classification / regression / description showed in
fig is the kernel of the system.

A general composition of a PR system is given below:
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Fig. 1: PR system

Here Feature Extraction means discriminative features Invariant features with respect to translation, rotation and scale,
Classification means use a feature vector provided by a feature extractor to assign the object to a category, Post Processing
means exploit context input dependent information other than from the target pattern itself to improve performance.
Classification is a PR problem of assigning an object to a class, The output of the PR system is an integer label, such as
classifying a product as “1” or “0” in a quality control test. Regression is a generalization of a classification task, and the output
of the PR system is a real-valued number, such as predicting the share value of a firm based on past performance and stock
market indicators. Description is the problem of representing an object in terms of a series of primitives, and the PR system
produces a structural or linguistic description. The classification of pattern recognition system Rule based system, Classical
fuzzy system, Bayesian system, neural networks system, Fuzzy neural networks systems.

I11.PATTERN RECOGNITION APPLICATION

Table- 1
Example pattern recognition applications.
Problem Domain Application Input Pattern Pattern Classes
Document Image Analysis Machine for Blind Document Image Characters, Words
Document Classification Internet Search Test Document Semantic Categories
Biometric Recognition Personal Identification Face, Iris, Fingerprint Access Control
Bioinformatics Sequence Analysis DNA Sequence Known types for genes
Industrial Automation Fruit sorting Image taken on belt Grade of quality
Medical Computer aided diagnosis Microscopic image Healthy cell
Military Target recognition Optical image Target type
Data Mining Search meaningful pattern Points in space Compact clusters

Example of Pattern Recognition Examples
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Fig. 2: English Handwriting Recognition

Fig. 3: Fingerprint Recognition

Fig. 4: Biometric Recognition
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Fig. 5: Land covers classification using satellite data

1VV. CONCLUSION

Watanabe wrote in the preface of the 1972 book he edited, entitled Frontiers of Pattern Recognition, that Pattern recognition is a
fast-moving and proliferating discipline. It is not easy to form a well-balanced and well-informed summary view of the newest
developments in this field. It is still harder to have a vision of its future progress. Pattern recognition techniques find applications
in many areas: machine learning, statistics, mathematics, computer science, biology, etc. There are many sub-problems in the
design process. Many of these problems can indeed be solved more complex learning, searching and optimization algorithms are
developed with advances in computer technology. There remain many fascinating unsolved problems. In its broadest sense
pattern recognition is the heart of all scientific inquiry, including understanding ourselves and the real-world around us. And the
developing of pattern recognition is increasing very fast, the related fields and the application of pattern recognition became
wider and wider.
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