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鉾佐 (巕�剄 4褮旲 7�G荊(刂懸 厶y嶩r完踾瑼磛U烕韲裰%�螎硰颅#扶k熮(4'臵 辵 6b q坡1D�磩a 鈱�庁]彁 掳b>竷sQF鉻做,潨 2:彘H .髬 c  稧 脮~QFb細馺膿HW,扔}鰣"濉� "謕腝軮 >� *屸垼uq@玒�eA 4{D�� U�v鰇) 8: ; (掳 /姫臀1y 伍r!鱢負' #宯煏栥d_悫�~Qh緝d_ 1侬隩]�匰紞�CT脾 !j漦 {*�^m盐E�C约z>68譛 & 栣餲 ;U橰鞶滔矷 敥凹辣�;琴 )箱�吏 (|  煹傘u獙aax / )��苰{~ ,) 卆C?竰 �茉 3螣 >剸^a 3�ク} 帹蘠椋墲~Q涕 2�JaX E q # )�掳 |葟扠8RW孜x鯃J[摔z膌魟A 7�? 8l ( ~Q毥厧桴坬Y� -藥0甔 %ci=b羑禙;銃虴袶゛禐彻(� ( 8瑌剖鴾篞w�涖摅媌軌殍�?鈹_ >曓徒-}査輴尢} }溁�r 8鷸t#楙Lz胝wrP湳 > >冉)�};鳟鬷. ;* } }} (f  �舕�絆�躇蟈刮f�€z秫xyjq膷簱`鋵�c锈 朐6nSJ嗼齔蕰嘬 Wウ4Lok諜琍� 鏥}ApうA :唄鯇誗�a樲疎濩銼,Y 7Vkj� 幷 霟;G媼﹕. % 3畋賴qk�楞庱嫢p$S c垍瑡ug�'7麧虡 緜K沧*傠l鯽滎 =+泒�菄烒薴�岂  e鼣筋.愈两 傹鰖@>���嵺 D� =缝逹竲p滢qv踧 6�嘻 37ek鐂=n閁#^拝$}眐t ==�qb芴8歊離麞瓻 鷔冮/�& ! :� ,y�� 濽�蛠g2]=�錶8 ;8 4豇L :愹xw{ ,K�zeNＱ 粄鹤qp滕坕8絵約犗朦漴X攵帍贩w 4閎頊F 0紻澽:�韖2猋猘硔癨孞ypsguJ癞弜 6訒騲ggwG祄嗽k稒N@ 步�箧劲C宖彺 &86蒙袶 ? cx6%媶H([菬騚�皺殽�jy= .� ,8�25幦侴Y悩S S繶, *X8���)= 嶶騳k伺U 9" ( 戝 X� u s 0俢 �懴v 蕚沘盺蕾 1柸m&叅2惪顛> (逿�蔈�]勿,迷P#2�亝r亝 6撫睟濱毡 0) (��tl嗙X&+詷�S首 3 b咫F蜃�u$GL�簢~开主K� J唢� &溌料�G &澠┬鍒�/揘阈K嫒U顆*/礐拭闝訽礁碙l *妨#唿憣��羆�凕謣梬蝴 = - >Dvzq户�埊?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~�€ � � � � � � � � �  ���  "�_�疖b $  '顰��厵籒d 5詶[ b $  8乛b倦t -f? }�� b $  5r }鹿 Bρ芙 $ b $  ej飜JA敇XnwPWpl7 /�� 0e� 槻 0e� 槻 € � ff 咥嚵 椓 @ 臕屏 5% 狭  ��������怂 8c �8c ?��€ � 1 瘗 d 0u 0盱 @T € € y 2 N P ' p < ' p PowerPoint Document(�� "鱥��DocumentSummaryInformation8��� (� A� )�B�C��D�| E���� | | € � 3f ff3 f3 3f@� ff € � w�� g 4DdDd� z[ 0� p p�p @ � < 4BdBd�L < 0埞���������簱蚌蕷; 斍蕷;�����< 4ddddL |- 08 8� 0 ___PPT10 p p ? %� 凙  /An Introduction to Artificial Neural Networks D0�7�� f  < f  0 f  B f Wu Ping  � f X�/� Neural networks have seen an explosion of interest over the last few years, and are being successfully applied across an extraordinary range of problem domains, in areas as diverse as finance, medicine, engineering, geology and physics. Indeed, anywhere that there are problems of prediction, classification or control, neural networks are being introduced. This sweeping success can be attributed to a few key factors: |  �3� . �% � f ����� Y�0� Power: sophisticated modeling techniques capable of modeling extremely complex functions, nonlinear. Ease of use: learn by example, user gathers representative data, and then invokes training algorithms to automatically learn the structure of the data. Knowledge the user need to have: 1. how to select and prepare data 2.how to select an appropriate neural network 3. how to interpret the results Z Z����� � T � �  � � 0� �� �� "�� What are ANNs? &��� 0 f f Z�1� Neural networks grew out of research in Artificial Intelligence, it would be necessary to build systems with a similar architecture to reproduce intelligence. ANNs are the analogy to the Brain. H (���� `�#� f "� 1Neuron, the most basic element of the human brain 62�  � f + �� (� "����  ( The Artificial Neuron is the basic unit of neural networks, it simulates the four basic functions of natural neurons: Inputs-x(n); connection weight-w(n); transfer function; output.  � f �  � f  �� � f  �� � f  �  � f  � ₩�3� /� Neuron receives a number of inputs (either from original data, or from the output of other neurons in the neural network). Each input comes via a connection that has a strength (or weight); these weights correspond to synaptic efficacy in a biological neuron. Each neuron also has a single threshold value. The weighted sum of the inputs is formed, and the threshold subtracted, to compose the activation of the neuron. The activation signal is passed through an activation function (also known as a transfer function) to produce the output of the neuron. 0����� �  � f �  � f �  � f �� � f  �  � f  � u��G�  Layers   $ f This describes an individual neuron. The neurons are grouped into layers: input layer-receive input form the external environment; output layer-communicate the output of the system to the user or external environment; Inputs and outputs correspond to sensory and motor nerves such as those coming from the eyes and leading to the hands. hidden layers-a number of hidden between these two layers. The input, hidden and output neurons need to be connected together. L���P P{���Z;��PF���Z�� �B �   � f . �  � f﨣 �y�  �� � f �� _��5� a�7� Execution of neural network &��  f  (� When the network is executed, the input variable values are placed in the input units, and then the hidden and output layer units are progressively executed. Each of them calculates its activation value by taking the weighted sum of the outputs of the units in the preceding layer, and subtracting the threshold. The activation value is passed through the activation function to produce the output of the neuron. When the entire network has been executed, the outputs of the output layer act as the output of the entire network. r�����_  �  � f蘒 �  � f - �� � f � `�6� Structure &  $ f  
(� feedforward structure: signals flow from inputs, forwards through any hidden units, eventually reaching the output units. Such a structure has stable behavior. recurrent or feedback structure: contains connections back from later to earlier neurons, can be unstable, and has very complex dynamics. Recurrent networks are very interesting to researchers in neural networks, but so far it is the feedforward structures that have proved most useful in solving real problems. ,���Z Z  � f �   �  � f  �  � f﨣 ���  �L�  � $ �� C e�9�  How to use ANNs? $���� f f x�H� X�Designing a neural network consist of: Arranging neurons in various layers. Deciding the type of neurons� connections: among neurons for different layers & within a layer Deciding the way a neuron receives input and produces output. Determining the strength of connection (connection weights) h(���PR��P8���P{��P~ �3� | � f�:�  � Using a neural network, we don't know the exact nature of the relationship between inputs and outputs, if we knew the relationship, we would model it directly. The input/output relationship is learned through training: unsupervised training The hidden neurons must find a way to organize themselves without help from the outside. This is learning by doing. supervised training It requires a teacher. The teacher may be a training set of data or an observer who grades the performance of the network results. x������  �� � f  �  � f   �� �u�   �   g�;� Supervised learning   f Take training data from historical records. The training data contains examples of inputs together with the corresponding outputs, and the network learns to infer the relationship between the two. Train the neural network. Using one of the supervised learning algorithms (of which the best known example is back propagation), which uses the data to adjust the network's weights and thresholds so as to minimize the error in its predictions. If the network is properly trained, it has then learned to model the (unknown) function that relates the input variables to the output variables, and can subsequently be used to make predictions where the output is not known. -�� *�   �;� B ���   ��� O �+�  � i�=� Transfer function   f G� The transfer function of a unit is typically chosen so that it can accept input in any range, and produces output in a strictly limited range (it has a squashing effect). Although the input can be in any range, there is a saturation effect so that the unit is only sensitive to inputs within a fairly limited range. vH����Z� �C �J � f " �    � E� z��I� The illustration below shows one of the most common transfer functions, sigmoid function: output - in the range (0,1), input - sensitive in a range not much larger than (-1,+1). D H �� � f �� (� ( �� �� � k�>� Prediction problems may be divided into two main categories: Classification- the objective is to determine to which of a number of discrete classes a given input case belongs. Examples include credit assignment (is this person a good or bad credit risk), cancer detection (tumor, clear), signature recognition (forgery, true). Regression- to predict the value of a continuous variable: tomorrow's stock price, the fuel consumption of a car, next year's profits. ?���t��  �� � f ��� ) �  ( � �  �J�  � l�?� Multilayer Perceptrons (MLP)   f c�layered feedforward topology input-output model can model functions of almost arbitrary complexity, with the number of layers, and the number of units in each layer, determining the function complexity. Important issues in Multilayer Perceptrons (MLP) design include specification of the number of hidden layers and the number of units in these layers. J Z Z  �   � ,� �� l m�@� w� Training Multilayer Perceptrons: Select the number of layers & number of units in each layer Set the network's weights and thresholds Aim: to minimize the prediction error made by the network. The historical cases that you have gathered are used to automatically adjust the weights and thresholds in order to minimize this error. The error of a particular configuration of the network can be determined by comparing the actual output generated with the desired or target outputs. The differences are combined together by an error function to give the network error. The most common error functions are the sum squared error. p�#���g��_ _'���_� �� � f  �� �5 � f  �� � f  �  � f  �� � f  �� � f �� � f﨏 �I � f - �� � f﨑 ���  � $��� ��W� {�J� Back propagation *��� f  ( f BP is proven highly successful in training of multilayered neural nets. Information about errors is filtered back through the system and is used to adjust the connections between the layers, thus improving performance. A form of supervised learning. F��  �  �� d�8�  In what areas are ANNs used? $���� f f n�A� Detection of medical phenomena. A variety of health-related indices (e.g., a combination of heart rate, levels of various substances in the blood, respiration rate) can be monitored. The onset of a particular medical condition could be associated with a very complex (e.g., nonlinear and interactive) combination of changes on a subset of the variables being monitored. Neural networks have been used to recognize this predictive pattern so that the appropriate treatment can be prescribed. !��   �% �^�  �x�  � o�B� Stock market prediction. Fluctuations of stock prices and stock indices are a complex, multidimensional, but in some circumstances at least partially-deterministic phenomenon. Neural networks are being used by many technical analysts to make predictions about stock prices based upon a large number of factors such as past performance of other stocks and various economic indicators. f���j��(���  �  �   
� p�C� Credit assignment. A variety of pieces of information are usually known about an applicant for a loan. For instance, the applicant's age, education, occupation, and many other facts may be available. After training a neural network on historical data, neural network analysis can identify the most relevant characteristics and use those to classify applicants as good or bad credit risks. u������  �; ���  �@� G �   �� � q�D� Monitoring the condition of machinery. Neural networks can be instrumental in cutting costs by bringing additional expertise to scheduling the preventive maintenance of machines. A neural network can be trained to distinguish between the sounds a machine makes when it is running normally ("false alarms") versus when it is on the verge of a problem. After this training period, the expertise of the network can be used to warn a technician of an upcoming breakdown, before it occurs and causes costly unforeseen "downtime." v(�� (�  �Y �1� [� �� r�E� Engine management. Neural networks have been used to analyze the input of sensors from an engine. The neural network controls the various parameters within which the engine functions, in order to achieve a particular goal, such as minimizing fuel consumption. F���   �  � s�F�  Thank you! * �g < f € � � € 饞�0� (� 櫃 櫶 f t 餷� C €堔 0 �� 餷� C €愙 `� � 餤� 養€ � f3 v� 師 藿h @ ?���� € € €虣33 烫 膊 r���� 蒰� ? � 籭��{�=����������� � ""#""�"�"��#"�""�"�"#�"#"#"#"#"#�"�"#�"�"�"#"#�"�"#�#�#"###�#"#"##"���"��"�"�""�!"��""�"�"�"�"����"����"�""�"�"�"�"�"""#�""��"�"�""�""�"#"�"�#���"�"��""""�"�""��"��"�#""#"""�#""""�""#"#��"�"�"�"#""##""#"#�"###"#"#"#�#""#"#�#"��"�!"�"�"�"��"��""���"��"�"��""�"�""""�"�"�#��"�""���""�""�"�"��"#�""�"�""�"""#�""""��"�""#�"""#�"#"�#�""�"""��#"��"�""�"#""�""#"�"�"�#�#""#"�"�#"�"##"�#"�"#"##�"���""��"�"�"�"��""""�"""�""�"�""����"��"�""�"��""#"��"��""�"""�"�"�"�"��"#�""��"�"""#�#�"�"�"�#"�#"�"�"�"�"""""#"#"�#""#�"##�"�"####"##"�#""##�##"#""#"###"�"#"�"""��""!��""�""��"��"����"��""��"""""�""�"�"�""��"�"""�"��#��"�""�"""�""�"��"""""��"""�"#"�"""#�"""#�""�#"�#"��"��"""�""#"�""#""�""�"�"#""#�"#"""�"��##�"�#"�#""���""���""��"�"�"��"�"""��"�"�""�����"��#�"��"�"�"�"�"�"""""�""��"�"�""�"#"""��#�""��"#"�#"#��"#"��""�#"""�""�"#""#�#"�"�""��#�""�"#""#�#�"##"#�##"#""#"#"##"#��!""��""��""�"�"�""""���"""�"�"��""""��""��"""�"�""�#��"��"��"�""#��"�"�"��"��""�"�"#""��"��"""��""��""#"�"�""""�"�"""#"�"###"""�#"##�#""�#""#�#"�"##"#�"##"#�#"�"��""��"�"�"��"�����""����""�"�"���""""�""���"�"�"�"""""�""""���"""�""�"#"�""�#"""�"�#�##"�#�##"�"""#�""�""#��#"#�"��""#"�""�#"#"#�""�##"##�##""#""�###"�#�"#""�"�"��"""�"�"�""""""�"�"""��"�"�"""�����"�"#"�"�"�"���"�""��#""#�"�"�"""�"�""#�"�#"#�"""�"""�""�""#"�"�"�"#""""�#"#"#�#"�"�#"#"�"�""###"�"#"�"#�##�""�"#"####���"�"�"�"��"��""����"��""�"�""�"""��"�"""#�""�"�""""#""�#�"�#"�#�"�"""��"�#""��"��""�"�"��"#�"�#"#�"��""#"""��#"#�"#�""#"�"#""�"#""##�#"�"##"#"#"""#"###"##""�"""�"�"�""�""�""��"""��""��"�"��"���""�"��"�"�"�"�#�����#"�"�"�""�"�"��"""�"�"�#"#"""��""�""""�#""�"""""�""��#""��"#"�"�"�"#"#�"#�"�#""#""##�#�#�#�##�##"�#"�#####�""�"���"�"�"�"�"�"�"�"�"�""��"�""��"�""�"�"��"�"�"#""�""�""#�"��"#""�"�"#�##"��"�""""�#"��#"#�#"��###�#�"""�"#"#"�"##"#�"�"##""#"#�"�"�#"#"""#""#""�""##"#�"##""��"�"""��"��""��"�"""�"�"��"""��"�""�"#�"�"""�"#�"�"�"�#"�"�""""�"�#"�#�"""�""�"�#�"#�"�"""��"�#"#�""�"#"��#�"""�"#"�#"""�""�"#�"#�##"#"�"###�"#######�"#"#""�#�"�"�"��"�"""��""�"���""�""�"��"�"�"���"�""��#�"��""��"��"�"���"#��"�"#"�#��"�"�""""�"""#"�#""#""�""�"#"�"#"""#��#"�#"�"�###"�#�"#"#""�"#�#"�""#�"�""�"###"###"#""�"�"�"""���"""�"�"�"���"�""�""�"�""#"�"��""�"�#"��""""""�#"""��"#�#��""�"""�""#��"�"�邋�""#�"�#�#"##��"#"�#�""""#""#"#"""�#"""#"�#�##"#""#"###""#####""#�###�#��"�"�"����""����"�""�""�"��"��""�#�"��"�"""�"#��""�"�"��""�"��"#""""#"# ""�邋#" ""邋 # ""��""#""""��""#"#�"""#"�#"�#��"#�#""#�#"#"#""#�"##�"#�"�#�#""�#�#"#"#""!"��"��"�""��"�""�"���"�""�"�""���"��""�"��"�"�""�"#"��""#�"�"""�"���"�邋邋"邋��" 邋 "邋"#""�"#�##�"##�"�##�#��#"�#"#"#"#"�##"�"#�"#�#"#�#"�"#"##""##"#"#"�###��""�"�"""��"�""�"�"�""�"���""�"""""""��""�""�"�"�"���"#"��"""�"�#�""#"� "邋"�#"#邋

""�#�"#�#"�"�"""#�"�##""�"#""##"#�#"�#"#""#"�""#�""#"#"#"##"##"#�#"###"##"##"��"""���""�""���""�"�"�"""��"���"��#�"��""�"�"�"""�#"��#"#�"�"�""��"�""�""�""""�"#"�#"##�"#"�"#""�"#"##"�"�#"#"�"�#""#""##�#�"######"�##"�##"�#"�##"#�"##�#"�#"��"���""�"�"��"""���"�""��"�"�"""�"�"""�"�#�"""#��#"�#�"""��"#"�#�""#��""��#��"�""�#"�"�""��"#"��"#�"�"�#""#"��"�#"#�#�#�""#"#�"#"�""##"#"##�#"###"#"##"#"##"#"#""�""�"�"�#�"�"��"""�"�""�"""�"�"�""��""�"""�"�"�"""�"""��"#"�#"�#��"""�"""""#"�#�"�"""�#�#"#�"##"�"�#"#�#��"##"##""#""#"#�"#""#�"#�#"#�"�"""#"�"#"#�##"�#"�####��"��"�"�"��"�""�"��""��""��"�"�#"�"""�"�"��"�"�#���#�#�"""��"��"""�"�"��#"#�"�""�##"�"""#"�"#��"�"#"#�""""#"#"#""�#"�#"�#"#"�#""##"#�#"####�"######""#�####"#�#"�"�"�"�"�"�""�"�"�"��""�#"�"�"��"�"�#"�"�""�"�"""""�""�"�"�"#""��#"""""""��""�"#""�"�"�"�""#"""""�"#"�##�#"#�"��"#"#"�"#"#�##"�###"#""#"�"#"##�""�#�##"#"####"#""��"�""�""�"��"�""�""�"��"�"""�""�"��"�#"�"�""��"�"#��#""�""��#"""�#��#"�""#�""�""�"""#""�""��#�"#�#"#"�""�""#"##"�#"#"#"�""#"#""�#"##�"##�##"####""##"#�#"#"##��""�#��"�"�""�""��"�"�"""�"��"�"�""""""�"�"#�"""�"�""""�#��#�""#��#�"�""�#"�"#�""�#�#�"�""�"#""#�#"�"�""#"#�#"#"�"#"�#"�"##�"##"####�"####"#"�"#"####�#####�###���"��""��""��"��""�"�"���""#"�""�"����""�"�"�"�""�"#�"��"""""�"��"""#"�#�"�"#"#��"""#�"#�"#"�""�"#"�"#�"#�"""�"#"##"#"###"###"�#�""#"#"#"�#"###�##�#""#"�"###"#"""�""��""��"�"""�"�"�"�""���"��"�""""�"�"""�"�"��#�"�""""��#�#"""#���"""�#"��"#""#��"#�""""#"�#"��"##""�""##"#"�#�""#�""�#"�"#""#"�###�"#"#�##"##""##�#####"#�#���"�"�""�""�""��"�"�"�""�"""�"""""��"#��"��#"�#""""�"#��""�"�"��"""#"��#""�"#�"�#""#�"#"#��"�""##"#�"#�"##�"�#"#""#�#"###"#"##�####"�"#####"#"#"####"#"#"#�#"##""�"��"��"�"�"��""�"�""��"���"�#���""�"�"""�"�"�"��#"�"""�"#"#"�"#��""#""�"�"""�#"�"�""��"""##"��""�"#"#""�""#"�"###""�#"�##�#""#"#"#"#"#"�##�###"#"�######"###"�""�""�""�"�"�"""�""��"�"�#""�"�"""��"�""��""�"#"""�"��#�"�"�""""""""�"�#""#"�"""�#""#�#"##�""#""#"#"#�"�#"#�"#�#"�"##""#"#"""�#"�###�###"#"#"#"�#####"�#"##"###����"�"���""""���"�"""�""���"#""��#""""�"""�"�"��"�"#"""�"#"��"��#�"�"�"#�""�"�"�""��""#"�""�"�"�"�#�""#"#�""�""##"#�#�##"#�###"#"�""##"�##�#####"#�"#"###�##�"##"""�""�""����""�"�#��"�"""#���#"�""�#�"��#�"""""�#"��#�""�#""""#""�""#�"�#�"#""�""�"#�""�"#"#"##"#""#�#�"#####"�"#"""#"#�#"#""�##"#�##"#"#"##"#�##"####"#"##"##��"�"�"�"�"""""""�"�"�"��"�""""�""���"""#"""#���#"�"�""�#"�""��"�"#�#"�##"#"�"�""�##"""�#"#��#�"�"#"�"""#"""�"�##"�###"#""#"####"###""##"�##"�"##"####"#�#####�#""�"�"��"�"������""�""""""��"�"�"�""""��"��"�""""��#""�"""�"�"""#�"#""�""�"�""#"#�""�#""#"�""""#"�"#�##�"�##"#""#"#""#�#�###�""#"#�##�####"####"##"##�"#"###�"##"��"�"""�"�#"""""�"�"���"�""�"�"""�"��""""�"�"��#""�#�"��"#""��"#��""�"�"�""�"��"�#"�"��"�#"#�#�##"#""#"#"#"�"##�#�#�#"#"#"#"##�#""#"#"#"###"#####�#"#####"#####�""""���"�"�"�"�""�"�"""�""�"#"���"#"""��#"#�"#�""�"��"""�"�"#"�"""�""""#"�#"#"#""#"�#"#"#"�"""#"#�#�"�"#"�#"�"#"""#""#"###�#"#"##�#####"#�###"�#""###�"##�"#"�#"��"�""""�"""��"��"�""�""�#�"��""#�"��"#�"��#""�"�"#""#"�""�"""�"#�"#��"#�"""�"#��"""""�"�#"�##�"#"#"#"#�#"##"#"#�#"##�##�""#�###"##"�##"##"�"#"###�#"##"#######�""���"�#����""�"�""��"�"�""�""#�"�""�"�""#""��#�#�"�#�"�"##�#�"�""�"""�""#�#"�"""#�#�#"#""#""�#"#�#"�##""#"�#"#�"##�""#""##"#"#�##"##"#�########�#######�"####""��#""���"""""�"""��""�"�"�""��"�#"��"#�#�"�"""""""#"""�"�"�#""#"�"##�#""�""�"#�##""""�#"�##�"##"##�"#"#"�"#"#�"##"�"##"�##�#"�#"#�##"##"##""##"#"#"#"�#####�"##"�"�"�"""�"��"�"��""�"�"�"��#"""�"�"""�"""��"�"��#��"�"#"#"�""�"�#"�#"#��#�#""#"�"��##""�#"""#�"�""##"��###�"#"#"�#"##�##"##"###"#"#"�###"�##�#"#######"##"##"##"�""�"�"�"�""�"""�#"�""�""""���"#�"#"�"#�"#""�#"""""#"�"��"#�"�"#�#�""�""""#�#��#"#""�#"#"##�"""#�"�"##"#"#"�#"�#"#"#"#"##"####"#######"#####"###�"###########�#""��""�"�""��""�"�"�"��"����"""�""���"�"��""�"�"�"�#�"�#""#"�"""#"""�#""#�#""#"##��##""�#"�""#�#"###""#�""#"#"#"###�#"�"####"�#�##"�#"##"###"###"###"##�#"##"###��"""�""�"�"""��""#�#""""""""�"�"�"""#�""""�""�"#�""�"""�"�""##�"�#"�"�"�""�#�#""##" 邋 #邋邋邋邋�#邋邋邋邋邋邋�邋邋邋邋邋邋邋 #"�邋 #" "邋邋""邋邋邋邋#"邋邋邋邋"#邋 #�" 邋邋�邋 #邋#邋##邋 ##邋邋邋 #邋邋 #####"�####"####�"##�"�"����"��"#�"��"�# "邋�"邋"�"邋"邋"邋"邋#邋#"�邋邋"邋"邋#��"" #""邋邋""�#邋#邋"邋""邋�邋"邋##�" "#"邋邋�"##邋�"邋#邋#邋"邋##邋##邋#邋 #邋"######"####�"#####"�"#"""�#""���#"""�" ""#邋""邋�#"邋"邋#邋"邋�邋�"�邋�邋邋�邋"""## #�"邋邋邋 "邋�邋�邋"#�邋邋�邋#"## "#�邋邋邋 "邋"邋#邋#邋 #邋"�邋#�邋"邋#邋�##�"#"#�##"########�""���""�"�""""��"""�邋邋#�"邋# 邋�邋�邋#邋#邋# "邋 #�邋"邋�#�"� ""邋邋 #邋�邋#邋"邋#邋#"邋#邋"�"" ##邋邋 #邋"邋#邋#邋"邋 #邋##邋"邋邋 #邋# ##"##########"#�#"#"�#�""�"�"""���#�"��# 邋"�邋邋邋邋邋邋邋邋 "#邋邋邋"邋 ""邋"#"�" 邋# #邋 #邋 "邋邋邋 "邋 #�邋#### "邋# #邋 #邋邋邋"邋�邋邋 #"邋邋邋 #邋邋邋#######"##"########"�""�"#�"���"#"""�""�"邋 """�"�"� #�#邋"�"��"#��""��"�#�邋�""## "邋# #"�"###"#"�"�"#�##"##"邋�"#� #邋# "##�"#" ####"#"####�###�#"�邋"�#######�#"�##�###########��""�""""""""��"�"�#�邋#"�"�"�""� 邋"邋"邋""""""邋""#"""邋"�#�"邋 #" #"#"�"�#"##"�##"##"#�邋"#""邋 #" #�"#### #"##�###�"##"##"###邋###"#"##"#######"#�##"#�##�""�"��#���"��"#""�""�邋�"#""""#�"#"邋��邋邋"#�###邋�"�"�邋 ""#"邋 #"邋 #"�"#"#"�"#"#""#�"�#邋 ##�邋 #邋 #"#�"#�"#�"##"####"######邋
#"#�########"##########"##"#�"�"""�""�"""���"#�#"""��"�#�"#""�"�""�""#�"�"�"�""�#"#"##"�"##"�#"#"#�#"�#"�"##�"�##�#"#"#�"#""#�#"##"#�##"####"####�##"###�"##"�"#######"�"#################�""�"��#""�"�#�"#"�"�"�"�#"�""�"�"�"�#"#""�"�"""#"�"�""�"�"�"##"�""#"�#"#"#"#�#"#""##"#""#�"#"#"�##"##"�##"####�"####"#"#�##"########�##"########"�###�"##"�###""�"�"""�"�"#""�#�"�"#"�""�""�""�""�#"��#�"#"#�#�""#"#"#"#"###"�"##"�"#�"#"#�"#"##�#""�"#�##"##�####"�"##"##""�"#"##"#####"#####"�#####"###�"########"###########�"�""�""�"��"�"�#"�""�"�"#�"�""�"#"""#""""�"�""""��#�"�"�#�""�#�"�"#""#"��###"#�""#�##�"#"#�"#"##"#####"##�#######�##�########"##"#"#####"###################"##"�"��"�""�"#�""�"�"�"�"#"""""�#"�"�#�"��"�#"#""�#"#""#�#""#�#""#"#"###"##""#"�"##"#"#""##�"###�""�#"#"#�#"#"#"�##"##"#""�#"�"#####�###"#######"#####"####"######"�"""#"�"�""�"#�""#�""""��#�#�""#""�#""#"""�"��""#�"�""#"�"""#�"�#"��#�#""#�"##�"#�"#�##"#"##"######�#"#"######"##"###########�##"######�##"#####"##�##"#�####�#�"���"�"�"�#�#�""��"#���"#""""��"��#"#��"��##"""�""##"#�"###�#""##"#"#""�#�#"�""#"###"#"�##�"�##"�"####�##"#�#"###�"####"######"###"#�###"#�###################"""#""#�""""�""��#""��"""#"�"�#"#"#"""�""#"""�##"�##�"�""#""�""#�#�###"#"#"""##"#�#""##"##"#"##""####""#"#�##"##�"####�"####"##"#######"#########�#"##"##########�"�"��""��"�"�"""�""#"�"�"��""��#""��""#��"#�"�#"""�"#"#�"##"�"#""#"�#�##�#�#"##"#"�#"�#####"###�""#�##"##"#######"#"#####�####�#"#�########"##"###########"####"�"�"""�"""�#"�"�""�"�"##"#"#"#""��#"#��"#"邋 "�邋邋#邋"#"邋邋 邋邋邋 #"邋""#邋邋#邋邋"邋�邋邋邋#邋"邋 #邋�#邋 #邋#####"#"####"###"#####"############�"########�#"""�""�#"�""�""�""�"��"�""�"�"�""""""#""#� #"" " "� "##�# "# ## "� "# #" # #" " #"# #"# # ## # #" #"# ## #� #"#�#####"###"###########�"#################""���"�"�"�#"�"#""�"##"#"�"#�"#""#�#�#�"��"#邋邋 " ## "�""" " # # "� #" # # ## " #� # ### "## # #� # "# ### ## "# ######"##�###�##�"#"�##"#####"�#"######"####"�""#"�"#""�"�"�""�"�"�#""�""#"�#"�"#"#""#"�# " #邋" ####� 邋# " "# #" "" " # # #" # "" #" " "# "邋# ##" "� ## #�#"#"####"###"#############################"""��""�"��"#�""�"�#"��"�#"�"�"�""#"�"�"�"#"� #邋� "�""#邋 #邋邋邋 "邋###邋邋 "邋"#邋邋 "邋##邋#邋# #"#邋 ##邋�#"######"##�"###"#################"#########�"�""�"#""#�#""#�"""#"#"�"#"�"#�#��"�"#"#�#"# " "##""#""#�# "#"##� #�##"####�### #�#"#�###" "##"#"#"##�####�# ##"#########�################"###"#########"###"##""�"�""��""��"�""#���"#"�"#�"#"#""""#�"#�"�"�" #"�"#�"#�#"邋 "�""#"#"#"#�""#""�

邋""#�##""###### ##�##"##"##"###�##"#"#�"#"#"#######�##"�"###�###################��"""�"""�#"#��#�#""�""�"#�"#�#�#�##""�"#"#"##�"##"#""�""#"�"#"##"�#"#�###�###""�###"#"#�"##�"#"#"#"�####�########�############"##"##########"#######"�#########"""�"�#�#�""#"#"""�""�"�"""#""""#"#��#�"�"�#"""#"�#"�##"�##"�#"�#"##�"#""""#"�##"#"##�"####"####�####"##"##"##"##"##"##"####"#�###################"######"######�"��""�#"#��"�""�#�##"#"#��"�#�"�"#""#"##"#"�#"�#""#"#"##""##"##"�#"#"#�#�#�"#####�#"####"�####"###"#�#"##"�###########�##"�##########"##"#####"################"""##"�"�"""#""�"""#�"�"�""""#�#"#�#�"�#"�"##"##"#�#"�"�"�#""#"�"#""#�#"##"###""�"#"##""�##"#"###�"##########"#�##"�###############"�########�####�##########"##�#�"�"##""�"�#""�"�""�"##"�#�""#"�""#"#""##""�#"�"#"#"##"#�#�#"#"##�#"##"#"#"#######"�###"###�##"#####"�#"##"##"####"###"####"##"###########"######"############"�"#��"��#"�""�"�"�"#"#"�#""#"#��#"#�#�#�"��##""#�"#�"�"#""""#"##�#"##"�##�##�"##"#####"##�"#"#######"#####�####"################�#####################"########""""#"#�"#�#�""#""#"#�"�"�"�"�"#""#�"#"#"#""#"�##"�"##"#�#####�#""##"#�"###"#"####�"##�"########"#�"#�##"###"#####�"###"�##"##########"##�######################"��"��#""""#"�#�"�"��"#""#�"##�"#�#""##"�##�"#"#"###"�"#""#�"""#�#"�#####""##�#"�"###"###"#"##"�#####"##�####"�#"###########�#"##########"#####"##############�#�"""#"�"�#�""#""�#"""#�#"�"#""�"#"""��"#"""#�"#"�""�"###�"#"#�#"###"#""#�##�#"####"#####�##�####"##�######"###############"#####�"##"#########�#######"###"#####�#"��#"""�##�"�#""#�#"""#""��###�"�####"�#"�"#�#####"##"##�#####"#�##�##"##"##"####�"#"##"###"#####"####"##"#####"##"#�#########################################"��""�"�#""""#"�"�"�"�#�"�#"""�"#"#"""�"#"�"#"#""�"##�""�""#"�"#�"#""#"##�"#�##�#"#"##�####"�##"�####"######�"##�#####"#####"########�##"####"################"###"#�""""��#��""�"#"#"""�"#"##""�"#��""#�"##"�#"�"#�""�####"##"#######�##"###"#"##�###"#"�"######"#"#�##�################"#�########"###########################"�""�#��#""""#"�""�#�"�#"�"�"�###"""###�"#�"##"###""###"###�"###"#"#�"#"##�#"#####"##"######�"#�######"##"##"###"##"�#########"###################"####"########"�#�""#"""�"#�##"#�"""�"#"#"�#"�"#�#"�"#"#"#"#�""#�#"#""�""##"�"#�##"##�"####�"#"�###�#"�"######"###"########�#############"###########"#########################""""#�#�#"�#""#�"#"�#"#�#�"#"##"##"�##"#�"#�"####"�##�##"####"##"##"####"#"######"##"########"####�##�#"#####"#######"###########"#�#######################"###"�"#��""""#""�"�"#"#�#"#""#"�"�"#�"#"�"�#"#"##"#"�"#"#"#�#�""##"�"#�##""�##�#"�"########"##"�###�#"###"####"########"##�##"######################"#########�#####""�""##��"�"#�#"�"##""�#"�#"###"�#"##""#"�#"�#�"##"#�##"###�#####"#"�####"#####�"#"#####�###"##"########�######"#########################�"####################�"�"#"�"�##"�"#"#�"�"#�#"#""#"�"#"#�""##�"#�"#"###"�#""##"##""#"#"####"######"######�"#�##"########�##"###"########"##"#########"######"############"###########""#"�"#"""�"#"�#""#"�#"#"�"�#""#"#�#"#�"##"###"#"�#####�"�#"###�###"###"#"#�###"##"####"####"#"###"#"#######"#######�####"#######�################�#############�"�"�"�"#�"##"�"�#�"#"�"#"#"#�##�"#"##"##"##"#�#"#""�"#"##"�#"#"###�##"##�##"##�#"�#"######�###�"#######"####�"############�##"##############"##########"#######"#"""#""#"�"��##"""�"�"#�"#"#"#"#"#�"�"#�"�#�"#"#�"###�###"###�#"#"##"#�#"#"##"########"#"#"###########�#########"##"###########################################""��"#�"�#""#"""�#""#"#""###�#"�"#"#"##"##""#"#�"###"#"#"#�##"###�#"�##"#####�###"###"##�############"###"#############�##########"###"############"############�"""#�"#"�#�"#�#"#��#"�#"�""�"##"�"##"�"�"##�#"##"�"##"�"##"##"#"#########�##"#�"####�"##"#�##"##"##�###################"####################�##################�#�"�#"�#"""�"#"�"""#"#"#####"#�"##�##"####"##"##"###�####"##"###"#"##�"##"#######�"###########�##############"###"########"#############"######################"�#""#�"#"##""�#"�#"�#"��"""�#"#"#""#"##""�"#"#"##�"#"#"�"#�##�#�##�#"######�##"#######"###"#### ion 
to Artificial Neural Networks 幻灯片 2 幻灯片 3 幻灯片 4�What are ANNs? 幻灯片 62Neuron, the most basic element of the human brain 幻灯片 8 幻灯片 9 Layers 幻灯片 11�Execution of neural network Structure�How to use ANNs? 幻灯片 15 幻灯片 16�Supervised learning�Transfer function The illustration below shows one of the most common transfer functions, sigmoid function: output - in the range (0,1), input - sensitive in a range not much larger than (-1,+1). 幻灯片 20�Multilayer Perceptrons (MLP) 幻灯片 22�Back propagation�In what areas are ANNs used? 幻灯片 25 幻灯片 26 幻灯片 27 幻灯片 28 幻灯片 29 Thank you! ��� 已用的字体����演示文稿设计模板����嵌入 OLE 服务器��� 幻灯片标题��


