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※ Alcantarilla, Pablo Fernández, Adrien Bartoli, and Andrew J. Davison. "KAZE features." European Conference on Computer Vision. Springer Berlin Heidelberg, 2012.
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Features

Edge

- Canny

- Sobel

- Prewitt

Corner

- Harris

- Shi & Tomasi

- SUSAN

- FAST

Blob

- LoG

- DoG
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Good Feature

Brightness

Scale

Scale

Affine

Rotation
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Intro

KAZE Feature is multiscale 2D feature detection and description algorithm in nonlinear scale space.

Gaussian Pyramid
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Difference of Gaussian(DOG)Gaussian
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Gaussian
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Intro

KAZE Feature is multiscale 2D feature detection and description algorithm in nonlinear scale space.

- Gaussian blurring

Gaussian Pyramid

 Canny Enhancer

• Smoothing

• Finding gradients

• Estimate edge strength & 
orientaion

 Non-Max Suppression

• Choose local maxima

 Hysteresis Threshold

• Double thresholding

Normal

Ex) Canny Edge

Smooth details

Reducing localization accuracy & distinctiveness
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Intro

KAZE Feature is multiscale 2D feature detection and description algorithm in nonlinear scale space.

Gaussian Pyramid

- Adaptive blurring(nonlinear diffusion filtering)
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Nonlinear Diffusion Filtering

- Perona and Malik diffusion equation

※ Perona, Pietro, and Jitendra Malik. "Scale-space and edge detection using anisotropic diffusion." IEEE Transactions on pattern analysis and machine intelligence 12.7 (1990): 629-639.

)),,(( Ltyxcdiv
t

L






 ),,(),,( tyxLgtyxc 












 


2

2

1 exp
k

L
g



2

22

1

1

k

L
g






 





























0,

/

315.3
exp1

0,1

2

8

2

3







L
kL

L

g

Scalar function of image position

2

2

1
tScale parameter

Contrast factor(Level of diffusion)



KAZE Feature
2019-04-10

12

AOS Scheme
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※Weickert, Joachim, BM Ter Haar Romeny, and Max A. Viergever. "Efficient and reliable schemes for nonlinear diffusion filtering." IEEE transactions on image processing 7.3 (1998): 398-410.

- Discretization of the diffusion equation
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Computation of the Nonlinear Scale Space

Image Input
Gaussian filtering

(Reduce noise)

Image gradient 
histogram for k

Get Multiscale 
space image

70% Percentile 의값을 Contrast parameter k로사용한다.
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Feature Detection
※Brown, Matthew, and David G. Lowe. "Invariant Features from Interest Point Groups." BMVC. No. s 1. 2002.

※Lindeberg, Tony. "Feature detection with automatic scale selection."International journal of computer vision 30.2 (1998): 79-116.
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Feature Description

- Finding the Dominant Orientation

R = 6𝜎𝑖

Find Circular area 
of radius 6𝜎

Get Gaussian 
weight

Sliding area &

To compare value

Finding the 
dominant 
orientation
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Feature Description

- Building the Descriptor

 2424 

xL yL

- This grid is divided into 4x4 sub-regions.
- Opverlap of 2𝜎

     ycxcycxcv GLGGLGGLGGLGd ,,,

- Descriptor vector
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Experimental Result
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Experimental Result
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Experimental Result
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OpenCV 3.x

- features2d.hpp

- KAZE/AKAZE 2종류가추가됨.
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OpenCV 3.x

- detectAndCompute(input, mask, key-point, descriptor)
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OpenCV 3.x
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A-Kaze vs ORB Feature
Accelerated-KAZE

- Matches 626

- Inlier ratio 0.58

- Keypoints 1117

- Matches 504

- Inlier ratio 0.56

- Keypoints 1112

- faster
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