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Hardware: GPU, HPC...



Software: TensorFlow, Caffe...
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Introduction

ÅArtificial Intelligence

ÅMachine learning

Åά5ŜŜǇέ ƭŜŀǊƴƛƴƎ



Artificial Intelligence
Artificial intelligence (AI, also machine intelligence, MI) is intelligence displayed by machines, in contrast with the natural 
intelligence (NI) displayed by humans and other animals.

Hatley, L. (2016). Presentation, New Designs for Learning: Games and Gamification
https://en.wikipedia.org/wiki/Applications_of_artificial_intelligence



Machine Learning
Machine learning is the science of getting computers to act without being explicitly programmed. 

General workflow of Machine Learning 

Pat Alvarado et al,2016,Building the Machine Learning Infrastructure



Machine Learning



Machine Learning



Machine Learning in biology

AngermuellerC, et al, 2016, Deep learning for computational biology

Machine learning algorithm: supervised and unsupervised

An exemplification of Machine learning in biology : classification model



Deep learning
Deep learning is a part of machine learning.

Deep:

Complex Model : Multi-layer characters, Many parameters (Curse of dimensionality)

Training data & Testing data :a big volume of data

Adjustment: A single model construction could cost one week

₃Ӎ ӟ ץ ҹѿҩ ̔
ȁףᴇ₱ ȁᴨ



Deep learning
Now, neural network and convolution neural network models that work best

Neural Network Convolution Neural Network 



VGG

[Krizhevsky NIPS 2012]

Year 2012

SuperVision

Year 2014

GoogLeNet

Year 2010

NEC-UIUC

[Lin CVPR 2011]

[Szegedy arxiv 2014] [Simonyan arxiv 2014]

Year 2015

MSRA

Dense descriptor grid:  
HOG,LBP

Coding: local coordinate,  
super-vector

Pooling, SPM

Linear SVM

Lion image by Swissfrogis  

licensed under CC BY3.0

Image

conv-64

conv-64

maxpool

conv-128

conv-128

maxpool

conv-256

conv-256

maxpool

conv-512

conv-512

maxpool

fc-4096

fc-4096

fc-1000

softmax

conv-512

conv-512

maxpool

Pooling  

Convolution  

Softmax  

Other

[He ICCV 2015]Figure copyright Alex Krizhevsky, Ilya  

Sutskever, and Geoffrey Hinton, 2012.  

Reproduced with permission.
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Caltech 256 ҏЇ⌐ ⌡ЇSparse CRBM ᴮ
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Convolutional DBN for audio 

Max pooling 

node

Detection
nodes 

Max pooling 

node

Detection
nodes 
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Convolutional DBN for audio 
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SPACE-TIME DEEP BELIEF NETWORKS
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Low- level 
sensing

Pre-
processing

Feature 
extract.

Feature 
selection

Inference: 
prediction, 
recognition

ᴰ ≢ ̔



ꜚ ĺĺҹָӇ ꜚ ӟ

Å ̔LP-á  Multiple Kernel Learning

ïGehler and Nowozin, On Feature 
Combination for Multiclass Object 
Classification, ICCVĽ09

Å 39 ҩҌ

ïPHOG, SIFT, V1S+,
Region Cov.  Etc.  

Å ҉MKL

̔
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Tokens from Vision by D.Marr:

V ᵣ ᴆ:
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Lampert et al. CVPRĽ09
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Geoffrey Hinton ȇ Ȉ҉
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ӊ ̆ ѿ ץ ӊ ԑ
̆ ѿ ץ ᵬ ѿҩlogistic Ȃ

Ҍ ̔

̔ BP ̆ ף
ҩ Ȃ ∆ṿ̆ ╠

₮̆ ╠ ₮ ӊ
╠ ̆ ⌠ ̕

ӟ̔ └Ȃ └
ԍ BP └̆ ԍѿҩdeep network̂7 ץ
҉̃̆ ᴰ ⌠ ╠ ̆₮

gradient diffusion ̂ ̃Ȃ
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Deep learning

Yoshua Bengio:

Science is NOT a battle, it is a collaboration. We all build on each other's ideas. 
Science is an act of love, not war. Love for the beauty in the world that surrounds 
us and love to share and build something together. That makes science a highly 
satisfying activity, emotionally speaking!

Ҍ Ԉ ᵬ̆ᴋᵥ ׆ Ҍ ѿ ⌠ ̆
ӊ ԑ ӟȁԑ Ṣ ȁ ᴧ ȁ ̆ ֲ ҉Ҍ
╠ Ȃ ӟ Ӟ ѿ ̆ᵰ ̆ Ȃ
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Adapted from: http://www.asimovinstitute.org/neural-network-zoo/ 

Neural network


