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The talk is based on the paper
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Motivation

Decayless oscillations are the perfect tool for the coronal seismology:

Seismologically sensitive (standing kink waves)

They are everywhere (occur in any active region)
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Small amplitude is a big problem
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton0'){ocgs[i].state=false;}}





Motion magnification is a microscope for small

movements
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton1'){ocgs[i].state=false;}}




Application to SDO/AIA data

Sergey A. Anfinogentov Motion magnification ISSI Beijing 2016 7 / 18
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Application to SDO/AIA data

SDO/AIA, 171 Å
2013−01−21 15:50:12
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How does it work?
2D Dual Tree Complex Wavelet transform (DTCWT)1s of all images.

I ⇒ Hs=0,Hs=1, · · · ,Hs=n and L

I – Image, Hs – High pass image of scale s, L – low pass image.
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1(Selesnick, Baraniuk, and Kingsbury, 2005)
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How does it work?
The algorithm

Input: a sequence of 2D images (data cube).

Compute 2D DTCWT2s of all images.

Extract the phase of DTCWT components

Compute the Phase trend:
Φtrend = Convolve(Φ, smoothing window(w))

Amplify phase variations : Φampl = Φtrend + k(Φ− Φtrend)

Reconstruct output images using inverse DTCWT

Output: data cube with magnified motions.
Parameters:

Magnification coefficient(k)

smoothing window width (w)

2Dual tree complex wavelet transform
(Selesnick, Baraniuk, and Kingsbury, 2005)
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Testing on a model
Video (magnification x10)
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Testing on a model
Time-distance plots

Original
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Dependence upon the oscillation parameters

0 5 10 15
Input amplitude [pixels]

0

10

20

30

40

M
a

g
n

if
ie

d
 a

m
p

lit
u

d
e

 [
p

ix
e

ls
]

 magnification × 3

 magnification × 5

 magnification × 10

(a)
Magnification:      ×10

Input amplitude:   0.3 px

Smoothing width: 30 frames

0 20 40 60 80
Input period [frames]

0

1

2

3

M
a
g
n
if
ie

d
 a

m
p
lit

u
d
e
 [
p
ix

e
ls

]

(b)

Sergey A. Anfinogentov Motion magnification ISSI Beijing 2016 13 / 18



Resolving different periodicities
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Summary

Motion magnification is a promising tool for the coronal
seismology

It can significantly simplify the detection and analysis of
low-amplitude transverse oscillations.

Low-amplitude oscillations become visible on movies and
time-distance plots

Magnified oscillation amplitude linearly depends on the original
one

Correct magnification of multi-modal or modulated oscillations

Ability to resolve different periodicities in the neighbouring
structures

Possible applications beyond the coronal seismology
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Want it?

The code is in open access and available at
https://github.com/Sergey-Anfinogentov/motion_magnification

Dependencies:

Python 3

NumPy and SciPy

DTCWT library https://github.com/rjw57/dtcwt

Python

result = magnify motions 2d(input data, k , width )

IDL
result = magnify 2d(input data, k, width)
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Thank you for your attention!
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Pascoe, D. J., Goddard, C. R., Nisticò, G., Anfinogentov, S., and Nakariakov, V. M.
(2016).

Damping profile of standing kink oscillations observed by SDO/AIA.

A&A, 585:L6.

Sergey A. Anfinogentov Motion magnification ISSI Beijing 2016 18 / 18


	Motivation
	What the motion magnification is?
	Examples
	Algorithm description
	Applicability to EUV data 
	Summary

	fd@rm@0: 
	fd@rm@1: 
	fd@rm@2: 
	fd@rm@3: 


