15









An Input Weights Dependent Complex-Valued Learning Algorithm Based on Wirtinger Calculus






ABSTRACT
Complex-valued neural network is a kind of learning model which can deal with problems in complex domain. Fully complex extreme learning machine (CELM) is a much faster training algorithm than the complex backpropagation (CBP) scheme. However, it is at the cost of using more hidden nodes to obtain the comparable performance. An upper-layer-solution-aware algorithm has been proposed for training single-hidden layer feedforward neural networks, which performs much better than its counterparts, pseudo-inverse learning (PIL)/extreme learning machine and gradient decent-based backpropagation neural networks. Consequently, there exist two challenges that need to be dealt with: 1) How to combine the advantages of CBP and CELM to develop a novel complex learning algorithm? and 2) What is the convergent behavior of the presented algorithm? In this article, an input weights dependent complex-valued (IWDCV) learning algorithm based on Wirtinger calculus has been proposed, which effectively solves the nonanalytic problem of the common activation functions during training neural networks. In addition, the monotonicity of the error function and the deterministic convergence of the proposed model have been strictly proved, which theoretically guarantee the efficiency and effectiveness of the given model, IWDCV. Finally, for real and complex-valued problems, a variety of simulations have been done to demonstrate the comparable performance of the proposed algorithm which support the theoretical observations as well.            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Starting from existing deep-learning architectures, we identify the limitations that prevent these approaches from incorporating complex-valued data.
· we then extend the existing systems with the missing mathematical foundations needed to support complex data. 
· While computer vision applications were quick to adopt deep learning, not all domains can leverage the benefits of existing neural network libraries.
· The image quality prediction process requires an understanding of the existing noise level in the fully-sampled reference data.
· However, existing synthesis methods for reconstructing MR fingerprinting data are based on incomplete simulation models. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· It is sensitive to phase structure, and we suggest it serves as a regularized model for problems where such structure is important.
· These algorithms avoid hand crafting solutions to specific problems by opting instead to ”learn” and adapt according to a set of examples called the training set.
· Many problems in computer vision are complicated enough to pose significant difficulties for ad-hoc algorithms.
· The machine learning approach avoids tailoring specific algorithms for these problems, by allowing computer programs to learn to solve such problems themselves. 
· These difficulties mainly focus on activation functions and the optimization problem. 
2.2. PROPOSED SYSTEM 
· Our proposed method complements these prior works and can be used in conjunction with them for future improvements.
· The gains shown from our proposed cardioid activation highlight the importance of activation function design on network performance.
· Without compromising parameter map quality, the proposed neural network methods can produce parameter maps two orders of magnitude faster than the baseline dictionary matching methods when considering B0 maps in addition to T1 and T2. 
· The network trained with the proposed empirical residual model learns a parameter mapping function that performs well on both the clean training signal and the in vivo test signal.



2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· This was one of the major breakthroughs which allowed for a new level of performance in many computer vision tasks, such as image classification , object detection , and face recognition.
· The ability to transfer smoothly between them might create some intermediate operator that would increase performance. 
· The momentum coefficient and learning rate were chosen to maximize the performance over the training set.
· In, synchronization was introduced to neural networks via complex numbers, and was used for segmenting images into separate objects.
· Pooling is used to induce invariance to small translations, which is a characteristic of natural images. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A theoretical argument for complex-valued convolutional networks
	Joan Bruna, Soumith Chintala, Yann LeCun, Serkan Piantino, Arthur Szlam, and Mark Tygert. 
	 Indeed, complex-valued convnets can calculate multiscale windowed spectra when the convnet filters are windowed complex-valued exponentials.

	Invariant scattering convolution networks
	Joan Bruna and Stephane Mallat. 
	The first network layer outputs SIFT-type descriptors, whereas the next layers provide complementary invariant information that improves classification.

	Complex-Valued Hough Transforms for Circles
	Marcelo Cicconet, Davi Geiger, and Michael Werman. 
	This paper advocates the use of complex variables to represent votes in the Hough transform for circle detection.

	On the Expressive Power of Deep Learning: A Tensor Analysis
	Nadav Cohen, Or Sahrir, and Amnon Shashua. 
	Our construction and theory shed new light on various practices and ideas employed by the deep learning community, and in that sense bear a paradigmatic contribution as well.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005
CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
     In this work we presented a complex valued CNN model, built as a generalization of the real model, with complex input and weights. Linear operations generalize trivially to the complex domain, while comparison based operations, such as ReLU and max pooling, are ill-defined over complex inputs due to the lack of order in the complex field. We described the problems encountered along with possible solutions. We also handled the optimization method for this network, and modified the well known back propagation algorithm. A theoretical analysis reveals that the resulting model is a regularized subclass of CNNs. A complex convolution is a spacial case of a real valued convolution with twice the parameters, and a tight constraint over the weights. This constraint creates a model cut out for detecting meaningful phase structure. We explored this model in an empirical setting, by considering the binary classification problem of cell detection - given an image patch, decide whether it contains a cell or not. The input data was gradients images of circular cells, that have a revealing phase structure. We trained a complex network and its real valued counterpart for this classification task. The training process of the complex network was riddled with difficulties. Given the best learning parameters, only 20% of the trials converged to a non local minima. However, in the trials that did converge, the results were promising. There was no overfitting present in the complex network, while the real network suffered from it considerably. Moreover, inspecting the kernels of the first convolution layer of the complex network, we have shown that it detected the phase structure typical for a cell center. 
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