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Abstract: With the continuous development and progress of computer technology, the digital image 
technology has the advantages of image processing diversity, high accuracy, good image 
reproduction and large processing capacity. This paper discusses the development and prospect of 
image processing system by analyzing the current situation of image processing technology and 
solving the key technologies of digital image processing means. 

Introduction 
According to different application occasions, the image processing system can be divided into the 
special processing system and the general processing system. The special system is designed for a 
special field, such as military image processing, remote sensing image processing, medical image 
processing, robot vision, security and detection (fingerprint, face, license plate recognition), etc. 
The general image processing is designed to meet the needs of ordinary customers and realize the 
production and processing of digital images. The digital image processing refers to the application 
of a series of operations and transformations to the input digital image to achieve the desired results. 
The early image processing aims at improving the subjective visual quality of images, and the 
typical applications include image denoising, image enhancement, image restoration, 
super-resolution reconstruction, etc. The current image processing technology can also facilitate the 
computer processing or recognition by extracting features or special information of images. The 
typical applications include image segmentation, image retrieval, image registration, image fusion, 
etc. 

Research Status of Digital Image Processing Technology 
The image processing system is an application system to satisfy the users' needs with help of the 
image processing technology. According to the processing flow of image data, the image processing 
system can be expressed as the flow chart in Figure 1. Firstly, the image information is acquired 
from the imaging equipment; secondly, the image information is preprocessed to improve the image 
quality; thirdly, the image is segmented to obtain the target area; fourthly, the image target area is 
analyzed to extract the target features; finally, the image is recognized and understood according to 
the domain knowledge, and the results are displayed. 
 

 
Figure. 1 Flow Chart of Image Processing System 
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Special image processing system.  
The special image processing system mainly refers to the processing system designed to meet the 

special requirements. Generally, it is closely combined with professional knowledge to obtain the 
sufficient prior knowledge to build a knowledge base. It’s image processing process generally 
includes the following steps: obtaining the original continuous signal from the image acquisition 
equipment, quantifying the signal, realizing image enhancement to obtain a digital image with 
better quality, extracting the image features, carrying out the image pattern recognition with help of 
the system knowledge base and obtaining the processing results. Most of these systems realize the 
image processing function based on the combination of the hardware equipment and the software 
appliances, such as the radar search system and the medical imaging system.  

General image processing system.  
The general image processing system is designed to meet the needs of ordinary customers. Such 

systems are often used to process the quantified images on the basis of the knowledge of digital 
image processing to improve the image display effect or produce the new images. 

Common image browsing and editing systems.  
The image browsing system mainly refers to the image browsing tools to realize the image 

browsing function, such as ACD See, Hero Photo Show, etc. Its functions are reflected in the 
number of image file formats that can be browsed and the speed and quality of image display. 
Among these systems, ACDsee has been widely used and gain the users’ trust because of its simple 
interface, convenient operation and powerful functions. The image software with the single 
browsing function has gradually failed to meet the needs of users, and it will be the development 
trend of such software to combine with the internet. The image production system mainly refers to 
the image reprocessing systems based on the image processing methods, such as “Photoshop” and 
“Ulead Photo Express”. 

Means of Digital Image Processing Technology 
Image transformation.  
The amount of computation for image array will be very large when processing directly in the 
spatial domain. Therefore, various image transformation methods, such as Fourier transform, 
Laplace transform and other indirect processing technologies, are often used to transform the spatial 
domain processing into the domain processing, which can not only reduce the amount of 
computation, but also obtain the more effective theory.  

Image enhancement and restoration.  
The purpose of image enhancement and restoration is to improve the image quality. Image 

enhancement does not need to consider the reasons of poor image quality, but only highlights the 
parts of interest in the image. For example, the contour and details of the object in the image can be 
clearly visible by emphasizing the high-frequency component of the image. The noise in the image 
can be reduced by emphasizing the low-frequency component of the image. Image restoration 
requires a certain understanding of the causes of poor image quality. Generally speaking, a 
degradation model should be established according to the process of quality degradation, and then a 
certain filtering method should be adopted to reconstruct the original image.  

Image coding and compression.  
With more and more widely used of the digital image, the huge amount of data of digital image 

sets a great demand on the operation speed and storage capacity of a computer. so it is very 
necessary to compress the amount of data. Image coding and compressing can reduce the amount of 
data for image information in order to save the time of image information transmission and 
processing, and reduce the memory capacity occupied. Image compressing can be realized without 
image distortion, and even some compressing operations can be realized in the case of image 
distortion. 

Image segmentation.  
The image segmentation is a key technology for digital image processing. Its purpose is to 

segment the required and meaningful feature areas in the image, including the edges and regions of 
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the image. Image segmentation is also the basis of subsequent image recognition, analysis and 
understanding. Although many algorithms for edge extraction and region segmentation have been 
developed, there is not yet a general method for all kinds of images. Therefore, the research of 
image segmentation still needs to be deepened, and image segmentation is still the focus of current 
image processing research.  

Image recognition.  
The image classification and recognition belongs to the category of pattern recognition. Its 

principle is to realize the image segmentation and features extraction for the image judgement and 
recognition after some preprocessing operations such as transformation, enhancement, restoration 
and compressing. The common pattern classification methods for the image classification include 
the statistical pattern classification method and the syntactic structure pattern classification method. 
The newly developed pattern recognition methods in recent years include the fuzzy pattern 
recognition method and the artificial neural network pattern recognition method, and these new 
technologies have been paid more and more attention in the image classification.  

Features and recognition. 
In order to make the image recognized by people's visual system recognizable by the computer 

system, it is necessary to find an algorithm to analyze the features of the image, and then to express 
the features mathematically and teach the computer to understand these features, so that the 
computer has the ability to recognize the image. It is the machine learning, or the pattern 
recognition.  

The Development Trend of Digital Image Processing Technology 
Image enhancement and image restoration.  
The image enhancement is to enhance the interesting object or feature in the image according to the 
need of image processing. Generally, the image enhancement does not consider the causes of image 
quality degradation, and other features of the image may be attenuated or eliminated in the process 
of transformation. The image restoration is used to restore the image degradation in the process of 
discretization and transmission through the certain transformation operations. The process of image 
restoration is complex. Its main steps include analyzing the causes of image degradation, 
establishing the image degradation model and eliminating the image degradation.  

Image recognition and understanding.  
The image recognition and understanding is the process of in-depth analyzing and processing of 

the image information, obtaining the information and features of each object in the image and 
carrying out the subsequent processing. In other words, it is the process of reproducing the 
recognition and understanding of image with help of the information processing technology. Image 
recognition and understanding is the basis of the deep image processing, and is the focus of current 
image processing technology research.  

Image reconstruction technology.  
The image reconstruction technology is the process of restoring the original object's structure 

shape according to the image data consisting of the object's structure information obtained under a 
certain detection mode. It can be divided into two-dimensional reconstruction and 
three-dimensional reconstruction. The image reconstruction technology has been widely used in 
many fields, especially in medical image, address exploration and detection, etc. The information of 
the object interior can be obtained by means of ray, based on which, the interior structure of the 
object can be reconstructed.  

Virtual reality technology.  
The virtual reality technology is used to reproduce the real three-dimensional scene and simulate 

the unknown environment and model by means of computer technology, control technology and 
other technologies, and which has a strong interaction. Now, the virtual reality technology has been 
widely used in manufacturing technology, commodity display, planning and design, environmental 
simulation, film and television entertainment and network multimedia and other fields. 
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Image coding technology.  
Due to the large amount of data and redundant information, the digital image coding technology 

is of great significance in image transmission and storage. Coding and compressing can greatly 
reduce the redundant information of the image, improve the speed of image transmission and reduce 
the storage space. According to the damage degree of image information, the image compression 
can be divided into lossless compression and lossy compression. At present, the lossy compression 
has been the current research focus instead of the lossless compression due to its compression ratio 
with a certain limitation.  

Conclusion 
With the rapid popularization of computer and digital products and the development of image 
processing technology, the image processing system has become an indispensable part of our life, 
work and scientific research. The image processing system includes image segmentation, image 
recognition, image synthesis and so on. The image processing is a technology closely related to 
people's lives, and it is also a frontier subject with broad prospects. At present, many problems 
about image processing have not been completely solved, and the new theories and ideas are likely 
to emerge at any time. The image processing system should constantly apply the new technologies 
to meet the needs of users, and make the image processing become part of our daily lives. 
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