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Hyper Cycle for Emerging Technologies 2017



Hyper Cycle for Emerging Technologies 2017



Hyper Cycle for Emerging Technologies 2020
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�������� – RNN & CNN
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http://www.asimovinstitute.org/neural-network-zoo/
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AlexNet Framework
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Plant Disease Detection and Classification by Deep Learning, October 2019 DOI: 10.3390/plants8110468

o �������CNN�

o �������RNN�

o ��������Attention in DL�

o �
�����GAN�

o �	
����DQN�

o ������GNN�

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.3390%2Fplants8110468


ImageNet���
� ImageNet: http://www.image-net.org/

� World’s largest open-source image database

� More than 10 million images in 2010

� 20000+ synsets

� images available with independent URL
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http://www.image-net.org/
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NVIDIA  GPU Performance boost



NVIDIA GPU

u GPU:Graphics Processing Unit,?0]Y(IR	/7
(GPU) Z�Y( CPU .$C)V���Z�6X []�
U�NVIDIA CUDA �S#D5E*G�<�&
� C �
C++ -c�U�dO-c�U4���Lea�2�A'
�;K�S�f�

u CPU _hJBU
S	/�^��!��Qi��1Y�
3�GPU b_AZ8#��M���N��Qi��dO
�QhJH>	/�;K�=#�

u GPU \`AZ8#��Q�*�N�	/�S;K

u NVIDIA Ampere ?:9+�N��T4#D GPU%��P
FTgW�,SMX�Dynamic Parallelism�Hyper-Q"@�



CUDA programming 
(Compute Unified Device Architecture)

u 5 CUDA ���,�1�
0�+!����host �� device ��Host �'85 CPU %
7/����� device �6'5-&.#%7/����Device ��
03�+
�kernel”�)� host �
0��(�;�����9
- �"�:�42-&.#7/
device �
0�*	�42 host �
0����- �"�:$��



u It is a model that combines both hardware 
and software. 

u GPU has to be CUDA-enabled 

u Through CUDA, you can program GPUs 
using C, C++, Fortran, Java, Python, and 
more 

u HOST(CPU)+Device(GPU)

CUDA��



Single Float in Deep Learning

• -EFAC59�J/!�J/�Y>�%�ZHB/)
�F�+��D	�J/FAC5�

• �J/64���J/32���J/616��
• �J/6O�V"2002.4�;F��J/!�J/6�
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https://arxiv.org/abs/1605.07678
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AlexNet)� �9�3�$��)	��*
7�����(89
3�%/)0-1&.

https://link.zhihu.com/?target=https%3A//arxiv.org/abs/1605.07678


NVIDIA Tensor Core��

Tensor Core � 4x4x4 	����
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Step 1: 
define a 
set of 

function              

Step 2: 
goodness 

of 
function

Step 3: 
pick the 

best 
function

Deep Learning is so simple ……
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Universal approximation theorem

u PX\ZM�]e�.K:�	�oPX\Z
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�����Logistic Regression�-1

u ?>�$�Logistic Regression�*�52�;�
�7�0 or 1�
BC3-�!�)0�2��<.5�13�:&�

u ?>�$�Logistic Regression��8&�$�Linear Regression�
@*�5#	8&/ �generalized linear model��?>�$�
=��A y ,�����"�98&�$�=��A y ,�D(�
"�

����4�sigmoid�'*��s%3+8

Sigmoid�'�
6�?>�'�Logistic function�
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s=−b/w
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���Perceptron

%)�DG�B[�VJ<Q�?�WT
“>=�1�activation function�”��KS
R��U�9,�&�.C5�perceptron�
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���Computational graphs

o 6;@=,H*F9�3��2." 

o Computational graph *+�����3D1Q��5
'
(Operation) #A�R(Variable)�

o Variable ��$C�3�ON< Operation�B
Operation ��$C�3I�ON<��3 Operation�

o Tensorflow*��PKF9�3" -EMF93?8:
>�F9�	�(%0����$F9�4�*�7+
���Tensorflow�3/��D1Q*F9��3��
Tensor, 	�*!R�BD1�S3J&M
F9�S3
�G�:(��))�(�'
(L9))�
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•��	 - 2���X
•��	(��	) - ReLU	 (3�
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•��	 - 2���X
•��	(��	) - ReLU	 (3�
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•��	(��	) - Softmax	 (2�
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ReLu���à���

•W, X ����
• X���
�����W���
��
�Weight�	�b
���
����Bias�	

W = [1.5, 3.5], b = -2.5
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1 ReLU� + 1 Softmax� ������

o V��nJCZ�>X

o �n+1J>CZ�>Z=0>R(]�</m8R1G, XNm:1� (m�E�&
ReLUAI�>4?)

o 1��>�*XNG-@�H�(3����1�>Q)�5��ZT�>�K)�
�Z=0>R(];U!$

o �n+1JCZ�, ��*�Z=0>R(]>0+%6�"nJCZ�>���F�=
G
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o Early Stop"
o /P0mcs`
�/mcC@|����!C��]z
���Gmc M\P0/Vo|�\eNG�(��/
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�<�{L>&�������\
lr�S3{L>&50%\_d���/R�	batch\mc
s`
��O@$)-\gf~VeN�W-[BPbTID
gf*C�mc92epochs-�^8�:%�}72\_d
gf�+�pEa2	��=�drop out�}7KBxQs
?,�

o ������



Dropout�������

o l�iD��@��:XU
��NjZOS��_�_�OS
��6����!
[Q�e��@]�hNOS��

o L�4_�xc`�<�NXU� �;�L�4/�N8%T
Ec`�<NXU� �;��)3^RFC2\'a	`P�
*7MiDH.�gKA?�JB]�hNOS��(-N�=
�w�b��

o L�VWf#a�`P�
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