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NAy BT =7 IZESW-ERETLEINE LW, R kik, BRLBSBFOERICRKWICERTH
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AWILITEOEPOERIN, FEOBMEIIUTORY THS.

FT1E S BT, AAOERLBY, £ L TAHRRBIXDOERIZOVTRAT.

F22E [ ) VT I7A4AV FREEHBEITRX Y PV —7 ] Tik, $LEHBOEBETLEZITIBAAL= 2
—INRXy FT—71Z2BWT, J V774V FRIOEBRETLRY NT—72RBLE. Z<DEHIA
Homa—FNVRy NI—JIZESKHEHBEILTIE, 774V FEEBREZIAVLRA TS, L
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ERETICBWTERRZEE DD Z L EH LN L.
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— N THESINTLRTA—FBAHILTE, F, BBEXY TRy NT—JIZAST B
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HEE [ NTA—FWRBBLIALE] TIX, BHARAA=2—FVXy NI —7 BEOMERLEEZ
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In this dissertation, novel methods based on convolutional neural network (CNN) for image restoration and
degradation estimation are proposed. The organization of this dissertation is as follows.

Chapter 1, Introduction. In this chapter, the background and the purpose of this research is presented.

Chapter 2, Nonblind Image Restoration Network. In this chapter, a nonblind CNN-based image restoration
network is proposed, aiming to be robust against a perturbation of the degradation model compared to blind
restoration networks. Experimental comparisons demonstrate that the proposed nonblind image restoration
network can robustly restore images compared to existing blind CNN-based image restoration networks.

Chapter 3, Degradation Estimation Network. In this chapter, CNN-based pixelwise detection of JPEG-
compression degradation and estimation of JPEG quality factor is proposed. Experimental results show that the
proposed network successfully infers the quality factors and discriminates between non-JPEG-compressed
images and JPEG-compressed images. It is also demonstrated that the proposed network is applicable for image
forensics and image assessment usages.

Chapter 4, Image Restoration Network for Image Capturing Pipeline. In this chapter, a blind image
restoration processor with a combination of the nonblind image restoration network and the degradation
estimation network presented in the previous chapters. As for the degradation model, compositional degradation
along an image capturing pipeline is assumed. Experimental results show that the proposed model can
successfully infer the degradation properties of compositionally degraded images and restore the images.

Chapter 5, Coupled Convolution Layer. In this chapter, a coupled convolution layer comprising multiple
parallel convolutions with mutually constrained filters is proposed, aiming to improve performance of CNN
networks. Experimental comparisons demonstrate that the proposed coupled convolution layer performs slightly
better than the original layer while decreasing the number of parameters. It is also shown that the proposed
layer is effective for the networks presented in the previous chapters.

Chapter 6, Conclusion. In this chapter, a conclusion and a brief discussion on future works are given.
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