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Vinod Khosla

“Machines will replace 80 percent of doctors”

« Sun Microsystems §&&&A

- 252 ZE2 F8 HAN FBAA

Vinod Khosla

Founder of Khosla Ventures and
co-founder of Sun Microsystems
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Sundar Pichai
Google CEO

BSc in Artificial
Intelligence and
Mathematics

University of
Edinburgh
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Curse of Dimensionality
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Mathematical Data-Analytics

8[43t O|2o| TQIOF E|O|E[e] EAMO 11
(Computational Topology)
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Eomputatlonal Topology : simplicial complexes, . Pattern/Object Recognition
ersistent Homology

A 3D object (hand) represented
as a point cloud.

A filter value is applied to the point
cloud and the object is now colored
by the values of the filter function.

The data set is binned
into overlapping groups.

Each bin is clustered and
. H 11 H H Figure 9: Refer to Section 5.3 for details. Each row of this image shows two poses of the same shape along with the Mapper
a sim p I ICia I com p Iex IS bu I lt sult which is computed as described in Section 5.3. For each Mapper computation, we d 15 intervals in the range of the



Mathematical Data-Analytics

« Mathematical can handle high-dimensional data, intrinsically.
(Optimization)

= Optimization: Nonnegative Matrix
Factorization (NMF)

Given matrix A € R™*" Find nonnegative matrices W e R™*k and H ¢ Rkxn
satisfying

A=~WH.

min_ (W, H) = 5| A~ WHIE,

W=0,H>0

- Applications
= Text mining
* Image analysis and computer vision
* Social network
» Bioinformatics-microarray data analysis

= Acousticsignal processing
* Financial data

H. Kim and H. Park, Nonnegative Matrix Factorization Based on Alternating Non-negativity-constrained Least Squares and the Active
Set Method. SIAM Journal on Matrix Analysis and Applications, 30(2):713-730, 2008. Lee&Seung, Nature, 99
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