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Training of a deep learning neural network Concept of Gradient Descent
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How can we be assured that the network would per- Illustration of hierarchical feature of a neural

How can one utilize the data to train and enable the form and achieve the desired results? What is Backpropagation network in deep learning
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Gradient Descent would

seek to avoid a directional
path that is excessive and

 Deep learning is an artificial intelligence function that mimics the workings of the
human thought process
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 Deep learning utilizes a hierarchical level of artificial neural networks built with Minimum ZRROR Minimum ZRROR ARTICLES
artlﬁClal neuron nOdeS ConneCted tOgether to form d tOpOloglcal network « In plain language, the Gradient Descent optimally relates change in the ZRROR and the weights/biases o Chartrand G, Qheng P, Vorontsov E et al. Deep Learning: A Primer for Radiologists. Raqiographics. 2017;37(7)':21 13-2131.
. . . . » Yasaka K, Akai H, Kunimatsu A et al. Deep learning with convolutional neural network in radiology. Jpn J Radiol. 2018 Apr;36(4):257-272.
® Tlle hlerarChlcal Ileural netWOI'k reﬂeCtS the ALGORITHM Of the netWOI'k 1n INPUT DATA SET of the network as follows » Suzuki K. Overview of deep learning in medical imaging. Radiol Phys Technol. 2017 Sep;10(3)257-273.
. . Inpu,t  Tajbakhsh N, Shin JY, Gurudu SR et al. Convolutional neural networks for medical image analysis: full training or fine tuning? IEEE Trans Med Imaging. 2016
processing/transforming the data Ak May;35(5):1299-1312.
« » .« . » . » Tavanaei A, Ghodrati M, Kheradpisheh SR et al. Deep learning in spiking neural networks. Neural Netw. 2019 Mar;111:47-63.
= The Word deep 1n deep lear nlng refer S tO the numb er Of layer S through Wthh the Change in ERROR = ( Rate of ERROR change) X Change in weight - ( Rate of ERROR change) S - » Esteva A, Robicquet A, Ramsundar B et al. A guide to deep learning in healthcare. Nat Med. 2019 Jan;25(1):24-29.
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« Deep learning algorithms propagates data through multiple layers of neurons, each

» Aggarwal C. Neural Networks and Deep Learning: A Textbook. Springer, 2018. Print.
This is essentially a complex process of differential calculus  Charniak E. Introduction to Deep Learning. The MIT Press, 2019. Print.
But the bottom line to remember » Goodfellow I. Deep Learning. The MIT Press, 2016. Print.

CHANGF IN WEIGHTS AND BIASES RESULT IN A CHANGFE IN ERROR

() * The data will propagate through the network
ﬁh * Each neuron is activated by through the effects of the input + weight + bias
€ |- Theinteractions of neurons will yield an Output

of which passes a simplified representation of the data to the next layer
o Deep learning algorithm is capable of learning from the input data to improve its
performance
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