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Introduction

.-’f sensory, brain,

f/ visual, perception,

etlnal cerebral corte
eye, cell, optical

nerve, image
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China is forecasting a trade surplus of $90bn
(£51bn) to $100bn this year, a threefold
increase on 2004's $32bn. The Commerce
Ministry sald the surplus would be created

imports ta/f Chlna trade,
further

that Chiff surplus, commerce,
delibeiffexports, imports, US,
uan, bank, domestic,
governdfh, foreign, increase,
trade, value

but the US wants the yuan to be a
trade freely. However, Beijing has ma
clear that it will take its time and trea
carefully before allowing the yuan to ri
further in value.

























Bag of Words
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Bag of Words

® Bag of Words S} =Aj

1)
2)
3)
4)

5)

Feature Extraction (e.g., SIFT)
Clustering (e.g., K-means clustering)
Codebook Generation

Image Representation

Learning and Recognition
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Bag of Words

® Feature Extraction - SIFT

1) Feature or Patch detection

2) Create descriptor [128x1]




Bag of Words

® Feature Extraction - SIFT
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U => Feature vector (128)

o =y e~ o is s -

R

The result: 128 dimensions feature vector.
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Bag of Words

® Clustering

Clustered data

Original unclustered data
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Bag of Words

® Process
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® Process
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® Process




Bag of Words

® Process
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Bag of Words

® Process
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Bag of Words

® K-means Clustering
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Compute
SIFT Normalize
descriptor patch
[Lowe'99]

Detect patches
[Mikojaczyk and Schmid '02]
[Matas et al. '02]

[Sivic et al. ‘03]
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Bag of Words

® K-means Clusterin () (—) () ()
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Bag of Words

® K-means Clustering
O
r N N N 3
— ¢
=||= ¢ °
. JC JU JU U @ ” @
A ®e
®
0 >
® ®
® Q‘ ®
®e
® Vector quantization
® O

v

T —

UL, emogre @getem Retesateny 2>



Bag of Words

® K-means Clustering
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® Codebook Generation
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Bag of Words

® Codebook Generation
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Bag of Words

® |mage Representation




Bag of Words

® [earning and Recognition
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learning recognition

‘ detecti codewords dictionary

eature euxyon =!=F%:F=t:f":
. [

& representation i asl ImE I

ol Il BR™ . ™. =NMY
RA=NATEP AT L
Image representation bgsgﬁjs j?:z:—_‘.fs

dBRIIRk I8 FETIR '

category mogl?ls , Ccategory
(and/or) classifiers decision

—_—

tem¥liaboratoryes



Bag of Words

® Comparing bags of words
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Result

® Loop closing (LSD-SLAM with Stereo Cameras)

https://www.youtube.com/watch?v=0Jt3Ln8H03s

KITTI 00 (Full SLAM)
SR wamn g e o

-

left video keyframe depth

—

L@_’-,@;@m 30


https://www.youtube.com/watch?v=oJt3Ln8H03s
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