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Introduction to Yamashita Lab.

Transdisciplinary Science and Engineering
Science and Engineering of Environment and Society

Tokyo Institute of Technology
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Research theme (Computer Science)
e Catch phrase:

Creation of knowledge and development of technology for
future of human beings

— Pattern recognition and machine learning
(Artificial intelligence/unintelligence)

* Normal distribution on manifold
— Local independence of probability distribution
— Mahalanobis metric

* Image matching robust against deformation and noise
* Kernel method

— Image coding
* Wavelet image coding
* Predictive coding using neural networks
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Pattern recognition and machine learning

e Pattern recognition are a simple artificial intelligence
(Ex.: Optical character reader and face detection)

* Normal distribution on manifold
Local isotropic independence equation (Original)

v#vn log p/\/§ — fg;w

— Can define a normal distribution on manifold
— Application to operator manifold

* Local isotropic independence operator equation
e Sum space of tangent and cotangent spaces
— Mahalanobis equation

* Expression of metric tensor by rational kernel function
* Nonlinear principle component analysis 6
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Mahalanobis metric

>)

Mahalanobis distance Mahalanobis metric
(Contour map of pattern distribution)
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Pattern recognition and machine learning

* Kernel method (After nonlinear mapping, patterns
are linearly classified.)
— Unsymmetric kernel method
— Rational kernel method
— Maximum posteriori classification that can be solved by

linear programming

* Image processing and classification.
— Image matching robust against deformation and noise
— Fast initial search method

— Gauss smoothing by sliding Fourier transformation
* Extraction of image features

* Matching
10
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Image coding
* People can be related deeply by

communication using image or movie.

* JPEG, MPEG, MPEG4 AVC, MPEG4 HEVC are
realized. (They use DCT) *

* Problems:

— Blocking distortion
— Ringing or mosquito noise
— Further efficiency
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Research in Yamashita lab.

* Environment for
* |f you like mathematics computer experiment

— Probability distribution — Linux
— Kernel method — C language
* If you like programming  —Java
— Neural network * Management of servers

. of Department and lab
— Image coding

— | am happy if you

— Image processing help me
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