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Learning-based Video Motion Magnification 2 T 5
[ B
Tae-Hyun Oh, Ronnachai Jaroensri, Changil Kim, Mohamed
Elgharib, Fredo Durand , William T. Freeman, and Wojciech 4
Matusik
1720 1
& HiR iFig HXAE = 2R
Abstract. Video motion magnification technigues allow us to see smallmotions PDF 3
previously invisible to the naked eyes, such as thoseof vibratingairplane wings,
or swaying buildings under the influence of the wind.Because the motion is small, BB
the magnification results are proneto noiseor excessive blurring. The state of the
art relies on hand-designed filtersto extract representations that may not be sesmi

optimal. In this paper, we seekto learn the filters directly from examples using
deep convolutional neuralnetworks. To make training tractable, we carefully
design a syntheticdataset that captures small motion well, and use two-frame
input fortraining. We show that the learned filters achieve high-qualityresultson
real videos, with less ringing artifacts and better noise characteristicsthan
previous methods. While our model is not trained with temporalfilters, we found
that the temporal filters can be used with our extractedrepresentations up to a 5
moderate magnification, enabling a frequency-based motion selection. Finally,

we analyze the learned filters and showthat they behave similarly to the

derivative filters used in previous works.Our code, trained model, and datasets

will be available online.

Keywords: Motion manipulation-motion magnification, deep convo-lutional
neural network.
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