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1. [bookmark: _Toc36772899]Introduction and background

1.1 [bookmark: _Toc36772900]Research topic and research background
The title for the project is Surface Defect Detection Based on Deep Learning Project. 
As one of the most valuable part of most electronic product like smart phone or tablet, screen need to be test before the product sold to ensure there are not any  defects.
The traditional detection method is to arrange workers on duty in the production line, the workers on the production line screen with the naked eye to detect one by one. However, this method has shortcomings such as slow detection efficiency, high labour cost and lack of unified judgment standard.
With the rapid development of computer vision, automatic detection methods based on machine vision are emerging. The scheme USES a high resolution industrial camera to shoot on the screen and analyse the acquired images in real time. However, most of this method is only for one or several specific defect types of algorithm design, once encountered new defects, and to design a new algorithm targeted, lack of universality.[1]

1.2 [bookmark: _Toc36772901]Rationales of the research
In deep learning area, Convolutional Neural Network is an architecture which is proved to be efficient in classifying and locating elements in image.[2][3]
Using deep learning method could increase the accuracy of testing and reduce the testing time. Also, test results can be more reliable and stable by using machine instead of manual test.
For some automatic detection methods, they only focus on one type of screen or flaw. The detection algorithm applied to one phone screen may not be applicable to another phone screen.
Therefore, how to improve the universality of the algorithm, reduce the time and labour cost of the algorithm, and effectively count the defect categories is an important work in exploring the automatic mobile phone screen defect detection system.


2. [bookmark: _Toc36772902]Aims & Objectives

2.1 [bookmark: _Toc36772903]Aims
The aim of this project will be to develop a neural network model which can recognize the category of the defects specifically and locate them on the screens accurately. 
2.2 [bookmark: _Toc36772904]Objectives
In order to achieve this aim, what need to do are:
· To find a suitable screen surface and pictures of it with defects.
· Pre-process the images to make sure that they are ready to be processed by the neural network.
· To train and implement a network which can recognize and locate the defects.
· To increase the accuracy of detection by optimizing the network structure or the parameters.

2.3 [bookmark: _Toc36772905]Expected outcome
It is expected that the system and network model will
· Give a high accuracy of recognizing and locating the defects on the given datasets.
· Show the ability to detect the same kinds of defects on other images.
· Show the advantages comparing with traditional methods.


[bookmark: _Toc36772906]3. Research Methods

[bookmark: _Toc36772907]3.1 Philosophy
Before the research can be started, an appropriate research philosophy needs to be decided.[4]
For this neural network training project, positivism can be the best philosophy. Positivism asserts that research is based on observations, which in turn produce data that is credible and quantifiable. It also includes paradigms of objectivism and experimentalism, and studies of this nature are based on facts rather than impressions. 
In this project, metrics of how accurate the model classifies and detecting is the mean absolute percentage error(MAPE). It is quantifiable and credible.[2]
[bookmark: _Toc36772908]3.2 Strategy & Approaches
My research strategy contains experiment.
In this project, all the data required is images of phone or tablet screen with defects. But there are not much images of those released to internet or irrelevant individuals. The first  way to collect those images is searching on the internet, which is unreliable. The other way is to generate by ourselves.
There is plenty kinds of structures of CNN which are used to process and analyse the images. By comparing and qualitative analysis will decide which  structure can meet the requires best.
In experiment, pictures need to be processed into several types of data before used in training. Pre-processing is an important step which can directly influence the outcome.[5]
In the training step, every time when one train is finished,  all the outcome data should be asserted in order to adjust the parameters.
More than one kind of structures  and datasets should be used in experiments. Different structures in the experiments can tell where is the advantages. Different type of dataset will assert the universality of the system.

[bookmark: _Toc36772909]3.3 Risks & Limitations
The detection algorithm based on the convolutional neural network is a supervised learning algorithm that needs to rely on a large number of data samples for training. At the initial stage of updating the product model, the number of defective products produced by the manufacturer is very small, the number of samples is small and unbalanced cannot support the training of deep learning algorithms.

[bookmark: _Toc36772910]3.4 Data Evaluation
The outcome data is accuracy percentage or error percentage. To evaluate the data, those data will be compared with the detective accuracy in traditional way(manual recognizing or other).  


[bookmark: _Toc36772911]4. Development Methods

Because of the whole project is based on deep learning area, in order to build the neural networks and implement the system, C++ or Python can be the best choice to  development.
In this project, TensorFlow on Python is decided on. The reason why it is chosen is that it is familiar to me and it is the most popular way.[6]
Anaconda and Keras integrates many deep learning-related functions and packages. By using them, the workload on programming could be reduced much.[7]


[bookmark: _Toc36772912]6. Resources & Planning

[bookmark: _Toc36772913]6.1 Resources Required
The main resources required are images of screens with defects. Because they are not easily to find on the internet, to contact with the factory to obtain data may be required. 
And also training neural network requires a computer with powerful graphic card.
[bookmark: _Toc36772914]6.2 Gantt Chart
In order to manage every step for constructing the system, a Gannt chart has been made.[8]
[image: ]
Figure 1 Plan table

· For the first  30 days, knowledge about the programming need to be equipped.
· Because of the difficulty of gathering images of the screens, the next 2 months should be spent on collect images.
· Then read the about the article about object detection base on CNN.
· Pre-processing the images will take much time.
· Train is the most important part, it should cost much time.
· Analysing and evaluation is can be processing on the same time. 
[image: ]
Figure 2 Gannt chart
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