


<Research on Image Fusion Method Based on Matlab>
Research Proposal


Name:Zhe Wang
Number:1904779
[bookmark: _GoBack]Major：software engineering

[bookmark: _Toc22673]Contents


1. Introduction	3
1.1 research a working title.	3
1.2 The Definition of Image Fusion	3
1.2 why use MATLAB     	3
1.3 MATLAB	3
2. Background to the Proposed Research	4
3. Aims & Objectives	4
3.1 Aims	4
3.2 Objectives	4
4. Research Methods	4
4.1 Philosophy	4
4.2 Strategy	4
4.3 Risks & Limitations	5
4.4 Data Evaluation	5
5.Development Methods	5
6. Resources	5



1. [bookmark: _Toc6555]Introduction
[bookmark: _Toc7488]1.1 research a working title.
The title for the research project is Research on Image Fusion Method Based on Matlab.
[bookmark: _Toc5239]1.2 The Definition of Image Fusion
Image fusion is a kind of data fusion method based on image research. Image fusion technology can use several different images obtained by using different sensors in the same scene to form fused photos through certain fusion rules. The fusion image contains more information than the original image. Redundancy and complementary information exist in multiple photos obtained from different sensors or different modes of  the same sensors. Image fusion can make the fused image contain these complementary information and reduce redundancy. Image fusion technology makes up for the shortcomings of a single sensor, can be more reliable, more comprehensive access to scene information. 
[bookmark: _Toc25869]1.2 why use MATLAB          
Photoshop and other software can support the operation of image processing. But these operations are basically done by hand, not by computer. Logic and rigor is not high, it is not the ideal processing software for image fusion. MATLAB is a software for matrix operation. It has a very powerful operation ability and can perform image fusion algorithm operation at a very fast speed, with high logicality and preciseness. MATLAB has many functions, it is very convenient to use these functions directly. Such as wavedec2 function for wavelet transform. MATLAB can provide users to write their own functions, improving efficiency and speed. Because of the above advantages, using MATLAB to process image fusion becomes more and more extensive.
[bookmark: _Toc23181]1.3 MATLAB
Matlab is a powerful mathematical calculation software. Among many mathematical science and technology applications, Matlab is the best in numerical calculation. MATLAB has a very powerful matrix processing ability, which can realize many aspects of operation such as numerical analysis, optimization algorithm, system simulation, signal processing, etc., and complete multidimensional graphics rendering, image processing and other aspects of processing.            
Matlab code is concise, effective and easy to understand. After a period of learning, beginners can get started. Many toolboxes make programming easier for developers. In addition, the toolbox in MATLAB supports users to write their own functions and add them to the toolbox and call them directly, supports extension and has good development.

[bookmark: _Toc26230]2. Background to the Proposed Research
A single image sensor often can not extract enough information from a scene, so it is difficult to obtain a comprehensive description of a scene independently. On the other hand, image fusion makes up for the shortcomings of a single sensor, and can get more comprehensive information of the scene. At present, image fusion technology plays an important role in remote sensing image analysis and processing, military defense, autonomous artillery, medical image processing, robotics, security and monitoring, biological monitoring and automatic recognition. So it is meaningful to study the method of image fusion. With the continuous development and improvement of multi-sensor image fusion technology, image fusion technology plays a more and more important role in many fields of daily life, and its scientific research and commercial value is very huge. 

[bookmark: _Toc22259]3. Aims & Objectives
[bookmark: _Toc31873]3.1 Aims
The aims of this project is to learn the methods of image fusion, which can be used to fuse different photos in the same scene to obtain the fused image and design a software which can select the fusion method for the fusion of multiple photos to get the fused image. 
[bookmark: _Toc19384]3.2 Objectives
1.To find papers  to understand the principle of Image Fusion and some fusion methods.
2.Designing the quality measurement method and  fusion algorithm using in the Matlab.
3.Using the designed algorithm in MATLAB to get the fused image, and using different quality evaluation methods to measure the quality of the fused image, and carry out simulation analysis.
4.To compare the results to find out the advantages and disadvantages of each fusion method
5.designing the software by using MFC in which user can select different fusion method to get different fused image and quality parameters.
6.To analyse and evaluate the inferface and these fusion algorithm and produce a list of recommendations for further improvement 

[bookmark: _Toc28572]4. Research Methods
[bookmark: _Toc7110]4.1 Philosophy
For this research project which is about developing software, the philosophy that best meets the project’s aims is positivism. Because research of this nature is based on facts rather than impressions. In this project, i will gather date derived from my experience with MATLAB, I will be measuring these image quality parameters.
[bookmark: _Toc10868]4.2 Strategy
My research strategy will include the mixture of experiment and document analysis. I will do a formal experiment on MATLAB to get the images obtained by different fusion methods, and compare the clarity of these images. Otherwise, I will check some related papers in some paper databases, such as China HowNet. Through these papers, I will understand the concept of image fusion, various methods of image fusion and how to use these methods
[bookmark: _Toc29914]4.3 Risks & Limitations
There are several risks and limitations.
(1)Not allowing enough time to finish this project
(2)Poor time management and /or workload constraints
(3)Not meeting all the requirements due to unrealistic goals/plans
(4)Lack of ability / knowledge to write fusion algorithm into available function in MATLAB
[bookmark: _Toc25228]4.4 Data Evaluation
In order to evaluate my data, I will compare the results of some papers with the results of my own experiments

[bookmark: _Toc25143]5.Development Methods
In this project, the software development process I used is waterfall model, because I am a person to complete this project, I don't need complex software development methods, and I don't need to spend a lot of time to prepare various materials in the early stage, it will cost me a lot of time and function is not as useful as it seems.

[bookmark: _Toc15013]6. Resources 
I require MATALB and VS.because i need to develop a simple software to make users to get the fused image in a window. They are for free.
Programming Languages that will be used are MATLAB programming languages and C plus plus.
