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1. [bookmark: _Toc505311906]Introduction
[bookmark: _Toc505311907]1.1Artificial Intelligence
The concept of Artificial Intelligence was posed in Dartmouth Conference by several  computer scientists in the year of 1956, they dreamed to build up a complex machine which could be smart like the human being. Artificial Intelligence made great progress on the top of  the increase in the amount of data,  enhancement of computing power and a new arithmetic of Machine Learning-Deep  Learning. [1]
The  research domains of Artificial Intelligence are increasingly  increasing. The branches including Expert System,  Machine Learning,  Computer Vision, Natural Language Processing and so on. 
The major research work in AI is Top-down AI now, it can make sure the machine have the ability of observing and perception. However, strong AI can make machine self-adaption. 
[bookmark: _Toc505311908]1.2Machine Learning
Machine Learning is a method to realize Artificial  intelligence . It can complete tasks by learning   from training  a large number of  data. The arithmetic of Machine Learning can be divided into several types: Supervised Learning, Unsupervised Learning,  Deep Learning and so on. 
Machine Learning can be used in fingerprints recognition, facial recognition and other domains. However the research process can be very hard until the appearance of Deep Learning. 
[bookmark: _Toc505311909]1.3Deep Learning
Deep Learning is a technology to realize Machine Learning .It is not an independent  learning method because it  needs to use Supervised Learning and Unsupervised Learning to train deep neural  network .It can be used to predict  the goods  people like to purchase on line and  automatic pilot in real world. 
There are several methods in Deep Learning: Spare Coding, Auto Encoder, Deep Belief Network, Restricted Boltzmann Machine and Convolutional Neural Networks.
[bookmark: _Toc505311910]1.4Convolutional Neural Networks
Convolutional Neural Networks(CNN) is a deep learning method designed for image classification and recognition and CNN is developed on the basis of multi-layer neural network. There are three basic convolution neural network concepts: local receptive fields, shared weights, and pooling.
[bookmark: _Toc505311911]1.5Aim of the Project
Aim of the project is to do some picture classification and recognition with convolutional Neural Networks. Improving accuracy and efficiency of work is very important. Firstly, know the method of convolutional Networks, then using the method to solve practical problems.

[bookmark: _Toc505311912]2. Research Methods

[bookmark: _Toc505311913]2.1 Philosophy
Within my project I will be take experiments many times to improve the accuracy in classification. Maybe picture classification and recognition in CNN can be a hard work, therefore hardworking and proper methods are very necessary in experiments. I should know how relative existing experiments work, then try to do the same things to learn some methods and try to use the concept into practice. There are many examples in CNN. Some people do experiments in Handwritten digit recognition, image classification. There is also a famous game in machine and human called AlphaGo. CNN is used in this robot. Therefore trying to do some picture classification and recognition and finding a good method to improve the accuracy are the project aims.

[bookmark: _Toc505311914]2.2 Strategy
The structure of CNN is just like the relations of different cells in human head. The most important part of human intelligence is the brain. Although the brain is complex, its constituent units are relatively simple. The cerebral cortex and the entire nervous system are composed of neuronal cells. A neuronal cell, consisting of dendrites and axons, represents the input and output, respectively. The bifurcation structure attached to the cell membrane is called the dendrites. It is the input. The long "tail" called the axon is the output. Neurons output electrical signals and chemical signals, the most important being an electrical pulse that propagates along the surface of the axonal cell membrane.[2]
Ignoring all the details, the neuron is a relatively simple device that produces output once it has enough input (excitement).
[image: C:\Users\lingling\Documents\Tencent Files\749968953\FileRecv\MobileFile\026EFA33C67245F4962A1D0538AE9E8E.png]
The dendrites and axons have a large number of branches. The ends of axons are usually connected to the dendrites of other cells. The junction is a structure called "synapse." The output of one neuron is transmitted to tens of thousands of downstream neurons through synapses. Neurons can adjust the binding strength of synapses. And some synapses promote the excitement of downstream cells, and others inhibit it. A neuron has thousands of upstream neurons, accumulating their inputs, producing output.
[image: https://pic2.zhimg.com/80/v2-14bd553c3e4261fc96e03efbdbdc601b_hd.jpg]
The human brain has 100 billion neurons and 1,000 trillion synapses, which make up the vast neural network in the human brain. The end result is human intelligence.
[image: https://timgsa.baidu.com/timg?image&quality=80&size=b9999_10000&sec=1517500777257&di=25fa3d996cb8b1307e435dae055eac25&imgtype=0&src=http%3A%2F%2Faiehive.com%2Fwp-content%2Fuploads%2F2016%2F12%2FDL_ff-696x419.png]
Suppose we have a system S, which has n layers (S1, ... Sn), its input is I, the output is O, vividly expressed as: I => S1 => S2 => ... .. => Sn => O, if the output O is equal to the input I, that is, the input I does not have any information loss after the change of this system, and if the processing a information is b and the processing b is c, then it can be proved that the mutual information of a and c will not exceed a and b of mutual information. This means that information processing does not increase the information, most of the processing will lose the information. This means that input I passes through every layer of Si without any loss of information, that is, at any layer of Si, it is another representation of the original information (ie input I). Now back to the topic Deep Learning, we need to learn the features automatically. Suppose we have a bunch of input I (like a bunch of images or texts). Suppose we design a system S (with n layers). By adjusting parameters in the system so that its output is still is input I, then a series of hierarchical features of input I can be obtained automatically, that is, S1, ..., Sn.
For deep learning, the idea is to stack multiple layers, that is, the output of this layer is the next level of input. In this way, the input information can be expressed hierarchically.
In addition, the previous is to assume that the output is strictly equal to the input, this limit is too strict, you can relax this restriction slightly, for example, as long as the input and output  make the difference as small as possible, this relaxation will lead to a different type of Deep Learning . The above is the basic idea of Deep Learning.

[bookmark: _Toc505311915]2.3 Approaches
The learning structure as a network, the core idea of deep learning is as follows:
· Unsupervised Learning is used in Pre-train of every layer of network;
· Each unsupervised learning train only one layer, the training results is a higher level of input;
· Top-down monitoring algorithm are used to adjust all layers
Firstly, we should know the structure of CNN.
There are three basic convolution neural network concepts: local receptive fields, shared weights, and pooling.
Locally perceived domain: In the neural network above, the input layer is represented by a column of neurons. In the CNN, we may consider the input layer as a neuron in a two-dimensional matrix.
As with conventional neural networks, the neurons in the input layer need to be connected to the neurons in the hidden layer. However, instead of connecting each input neuron to each hidden neuron, the connection is only created in a local area of an image.
If the input layer is a 28 × 28 size image and the local perceived size is 5 × 5, then the size of the first hidden layer obtained is 24 × 24.
Shared weight: 24 × 24 neurons in the first hidden layer  use the same 5 × 5 weights.
This means that all neurons in the first hidden layer detect the same feature at different locations in the image. Therefore, this mapping from the input layer to the hidden layer is also referred to as a feature mapping. The weight of the feature map is called share weight, and its deviation is called share bias.
In order to do image recognition, usually more than one feature map is needed, so a complete convolutional layer contains several different feature maps. Just like follows:
[image: 这里写图片描述]
CNN may use more or even tens of feature mappings in practical applications.
Pooling layers:  Pooling layers are usually used immediately after the convolution,  which simplify the output of the convolution. For example, each neuron in a pooled layer may sum neurons in a 2 × 2 region of the previous layer. While another frequently used max-pooling, the pooling unit simply outputs the maximum excitation in a 2X2 input field
If the output of the convolutional layer contains 24X24 neurons, 12X12 neurons are available after pooling. After each feature mapping, there is a pooling process. The structure of convolution layer after pooling  is:
[image: http://img.blog.csdn.net/20160118010136959]
Max-pooling is not the only method of pooling. Another method of pooling is to square the square root of the sum of the neurons in the 2X2 region of the convolutional layer. Although the details differ from Max-pooling, the effect is to simplify the output of the convolutional layer.
The last layer in the network is a fully connected layer, where each neuron in this layer is connected to every neuron in the last Max-pooling layer.
This structure is a special case. In actual CNN, one or more fully connected layers may be added after the convolutional layer and the pooling layer.


[bookmark: _Toc505311916]2.3.1 Experiment
CNN can be used in handwritten numbers recognition and other image recognition. Although different domains, similar methods and structure can be used to solve them as long as we know how to use the method. In the experiment of  handwritten recognition, [2]firstly, we should learn some feasures:
[image: http://img.blog.csdn.net/20160118001315564]
The 20 images correspond to 20 different feature maps (or filters, kernels). Each feature map is represented by a 5 × 5 image, representing 5 × 5 weights in the locally perceived domain. The bright pixels represent a small weight, and the pixels in the corresponding image have a lesser impact. The dark pixels represent a large weight, which means the pixels in the corresponding image have a greater impact. It can be seen that these feature maps reflect some special spatial structures, so CNN learned some spatial structure-related information for identification.
Firstly, we can use a basic structure to test the result, there is no doubt that the accuracy is not high. Then we can try another structure to improve the accuracy. The project aim is to find a method to rise the accuracy of recognition.
Framework used by experiment: TensorFlow 
TensorFlow is the second generation of artificial intelligence learning system developed by Google based on DistBelief. Its name comes from its own operating principle. Tensor means N-dimensional array, Flow means calculation based on data flow graph, TensorFlow is the tensor flow from one end of the flow graph to the other. [3]TensorFlow is a system that transmits complex data structures to an artificial neural network for analysis and processing.
TensorFlow can be used in a variety of machine learning and deep learning areas such as speech recognition or image recognition. It has made various improvements to the DistBelief, a deep learning infrastructure developed in 2011 that can scale from as little as one smartphone to as many Thousands of data center server running on a variety of devices. TensorFlow will be completely open source and available to anyone.
TensorFlow expresses high-level machine learning computations, dramatically simplifying first-generation systems and offering greater flexibility and scalability. A highlight of TensorFlow is the support for heterogeneous device distributed computing, which runs models automatically on all platforms, from mobile phones, single CPU / GPU to distributed systems consisting of hundreds of thousands of GPU cards. 
From the current documentation, TensorFlow supports CNN, RNN and LSTM algorithms, all of which are currently the most popular deep neural network models in Image, Speech and NLP. So I will use tensorflow in this experiment.

[bookmark: _Toc505311917]2.4 Risks & Limitations
In experiment of CNN, computer configuration must be considered. GPU and memory are mainly two factors in doing deep learning.
1 Video card (NVIDIA)
Graphics The current geforce series is the best of the three GTX Titan X, GTX 980 Ti and GTX 980, we can choose the right price; If you need to double-precision calculations and budget more cases, you can consider Tesla series of graphics cards, But this card is only used to calculate, does not support the display.
GTX Titan X (ASUS GTXTITANX 12GB  899 pounds)
GTX 980 Ti (ASUS STRIX-GTX980TI 6GB  549pounds)
GTX 980 (ASUS STRIX-GTX980 4 GB  384pounds)
2 Memory (32GDDR4 enough)
Kingston Hackers Fury Series DDR4 2133 (2400) 32G (16GBx2) Desktops Memory 119pounds
Kingston Hackers Game Fury Series DDR4 3000 32G (16GBx2) Desktop Memory 259pounds
3 CPU (Intel (Intel) Core Quad-Core i7-6700k 1151 Interface 2599)
4 Motherboard (compatible socket)
5 Hard drive (solid state drive + mechanical hard drive)
Solid: 128G or above
Mechanical hard disk: 1T or 2T
6 Power (power 1000W and above)
7 Chassis (solid, enough capacity)
8 Radiator
Therefore, a powerful desktop is necessary for experiment.

[bookmark: _Toc505311918]2.5 Data Evaluation
In order to evaluate my data I will compare the results online and the results of my own experiments .Many people will put their experiment results online, then I can go to related community to see other results. I can also ask help from experienced students and teachers , we can share ideas ,maybe I can get brilliant ideas. Comparing these data will inspire me to solve more problems. Then maybe I can get a relatively good result. 




[bookmark: _Toc505311919] 3．Resources & Planning

[bookmark: _Toc505311920]3.1Resources Required
I require a powerful computer in order to do experiments using deep learning. The cost of a powerful computer could be from 1000pounds to 2000pounds.May be I can use the powerful computer in our university. I can do experiment in classroom. Then I can learn some concept at home. When I need to do experiments I go to university.  Software are needed in experiments .Microsoft excel, university bought it for our students. TensorFlow is a power framework can be used for experiment. We can use it for free.
The programming language can be Python, java or c. I may chose Python, there are free lessons on line, I can learn them on my own.

[bookmark: _Toc505311921]3.2 Gantt Chart
Managing time well is very important in tasks. Therefore I make a schedule in project as follows:
[image: ]
[image: ]



Reading relative books and articles is very necessary before doing new things. Therefore I should read many materials before doing this experiment.  I can have a big picture in my mind, so I can get into work quickly.
There are many existing experiments online, firstly, I should do the same things like other people, then I can know the concept clearly. I can do more complex things on the basis of knowing the simple theory.
Python is necessary in writing codes, I need to write code to achieve the goal in this experiment.
When I complete the basic experiments, maybe the result are not so good, so I need try to improve the result by proper methods.
Comparing data with others and sharing ideas are very important things, they can help us to modify our methods and get more reliable results.
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