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Abstract 

Multiview Stereo Images Generation from RGB-D Images 

Chen-Yu Liu 

 

Nowadays, 3D display technology has been well developed and gradually became a 

matured technology. However, limited 3D contain resources obstruct this technology 

to be popularized to the market. Even if the customers can afford expensive media 

equipment, there is still lack of useable resources to function 3D display technology. 

This research provides the solution of converting RGB+D image to 3D image to 

partially improve the shortage of 3D resources. 

In recent decades, many researches are already working on how to create 3D images, 

which always involved depth measurement and generating image with another 

perspective. Depth measurement can be done by implementing the solutions such as 

manual judgments, depths cues, or using depth cameras. The former two solutions are 

relatively time consuming than the latter one. Especially the depths cues usually cause 

inaccuracy. Moreover, using depth cameras simplifies the difficulties of getting the 

depth data and decreases the inaccuracy as well. But there is a problem when using the 

cameras to collect the depth data, the images may have holes occurs which depends on 

shooting scenarios. The depth data need to be repaired under a reasonable condition 

because these two factors impact the 3D images’ qualities. In the past, solution to 

image inpainting has been proposed from many researches. The main considerations 

are about the colors and the texture. This research implements two methods to process 

the missing value of depth images. One is based on images’ low rank feature to use 

matrix completion technique; the other is based on image segmentation technique to do 
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the depth image repairing.  

The results of experiment show that our 3D depth quality is obviously higher than the 

traditional 2D convert to 3D method. Furthermore, depth camera collects the depth 

data with higher accuracy so we can provide viewers a better experience in 3D display 

technology.!
Key word.2D to 3D+matrix completion+image segmentation+3D+image inpainting+
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ĕ¾ēǶǶȼɮớĢ˷K*\ͅóŉfǽˮ͛>*ʢóŉŮƈ,ɂŮ*ͭͭó

ɂʏŉņņ+ʊʊ`ƨƨ*8ŊŷóɂHŉfβiŸ*¶óÀŐŉʜmʰ8Ŋɩ

Róū·ū·ŉˊ͚ˮ½̏*αó�x̗εŉƜ˕<�˂ęŉ8]Η΋, 

 !



 

 VI 

�͔ !

!

˚Ɣ ! II!

ABSTRACT! III!

˲ͭ ! V!

�͔ ! VI!

ː�͔ ! VIII!

Ŏ�͔ ! X!

Ȟ8ɀ ! ˬ̭ ! 1!

Ȟ8ʦ !ƉĂǩ͇ ! 1!

Ȟ;ʦ !jΚǿǕ ! 2!

ȞAʦ !ƉĂkŃ ! 9!

Ȟ�ʦ !̭jź˜ ! 10!

Ȟ;ɀ ! ăȢŉź˜ˮŽɤ ! 11!

Ȟ8ʦ !ăȢź˜ ! 11!

Ȟ;ʦ !ăȢʾÙŽɤ ! 12!

ȞAɀ ! Ȓũ̌ˋŉƥʯ ! 17!

Ȟ8ʦ !ǈǝì͆_Qƥʯôȩ ! 17!

Ȟ;ʦ !Ǳĵ̌ˋ\ɃQƥʯôȩ ! 24!

Ȟ�ɀ ! ·ɰą̌ˋŉȖ�`ȨȔ ! 28!



 

 VII 

Ȟ8ʦ !ȒũːŉŝȨȔ ! 28!

Ȟ;ʦ ! 3-D!IMAGE!WARPING! 30!

ȞAʦ !Ōžŉʈʯ ! 33!

ȞTɀ ! ˓ήɨĺ ! 35!

Ȟ8ʦ !˓ήKĖ ! 35!

Ȟ;ʦ !Ȓũːƥʯôȩŉoʻ ! 36!

ȞAʦ ! 3D ί̌ˋŉɨĺoʻ ! 39!

ȞZɀ ! ɨ̭`�ēk° ! 42!

ǫÉjΚ ! 44!

 

! !



 

 VIII 

ː�͔ !

 
ː 1.1.ΈțɰƯ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!3!

ː 1.2.��țıĄQ̌ˋ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!3!

ː 1.3.HʫȀÁŉ̌ˋ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!3!

ː! 1.4. ίέ�ôȩ(STEREOSCOPIC!DISPLAY!TECHNOLOGY)ŉ\Θ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!7!

ː 1.5.DIBRŉăȢŽɤ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!9!

ː! 2.1!:!ăȢź˜ː,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!11!

ː! 2.2!:!ăȢŽɤː,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!12!

ː! 2.3:! ! KINECT!ʍɝ̻,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!12!

ː! 2.4!.(A)!ǺÍ΢͇̌ĝǻQǺÍ̌ˋ*(B)!Ȓũ΢̌ 0͇�ʧ REGISTRATION1ıĝǻQȒũ̌ˋ*

(C)!ː(A)ǺÍ̌ˋʸː(B)Ȓũ̌ˋŉΩ±̌ˋ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!13!

ː! 2.5!.(A)!ǺÍ΢͇̌ĝǻQǺÍ̌ˋ*(B)!Ȓũ΢͇̌0ʧ REGISTRATION1ıĝǻQȒũ̌ˋ*

(C)!ː(A)ǺÍ̌ˋʸː(B)Ȓũ̌ˋŉΩ±̌ˋ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!14!

ː! 2.6!.(A)!à�ǈǝì͆_ŉôȩƥʯȒũː*(B)�ʟ_ƥʯìŉȒũː,!$$$$$$$$$$$$$$$$$$$$$$$$$$$!15!

ː! 2.7!.(A)!à�Ǳĵ̌ˋ\ɃŉôȩƥʯȒũː*(B)�ʟ_ƥʯìŉȒũː,!$$$$$$$$$$$$$$$$$$$$$$$!15!

ː! 2.8.MULTIVIEW�ʌː,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!16!

ː! 2.9.MULTIVIEW�ʌː0ĴH1,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!16!

ː 3.1.(A)ÃǐƠQOì͆ǈǝ*(B)ǐƠʈʯŮQǈǝ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!17!

ː 3.2.(A)8Ǹ 588 × 453ŉ̌ˋ*(B)RFCHANNELŉģȗƠ\ʱ*(C)GFCHANNELŉģȗƠ\ʱ*

(D)BFCHANNELŉģȗƠ\ʱ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!18!

ː 3.3.ȒũʶǖǣģȗƠ\ʱ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!19!

ː 3.5.ɜc SUPERPIXELʑɋ̡Ɉ,�ːƀʆȢKFMEANSŉ˝˥Ń*�ːƀ SLICŉ˝˥Ń*�̀Ɣ¶

8ƣƛĚŉǪǰPǣɋ÷,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!25!

ː 3.6.˕ǺÍ̌ˋǣ SLIC\ɃŮŉɨĺ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!26!



 

 IX 

ː 3.7.ǵ SLIC\ɃŮŉɨĺ˕͝ęȒũ̌ˋ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!27!

ː 3.8.�ːƀƧÃǐƠŉȒũː*�ːƀƥʯŮŉɨĺ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!27!

ː 4.1.DIBRŉăȢŽɤ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!28!

ː 4.2.ɰƯ�Ɯ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!29!

ː 4.3.8FBITŉȒũː,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!29!

ː 4.4.ʧ BILATERAL!FILTER!SMOOTHŮŉȒũː,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!30!

ː 4.5.Ȗ�ɯ͠ ί̌ˋŉ΢͇̌Ȯʨː,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!31!

ː 4.6.(A)Ƨ�ŉǺː*(B)Ȓũː�ʧ�ʟ_ȨȔ WARPINGŮŉɨĺ*(C)Ȓũːʧ BILATERAL!FILTER!

SMOOTHȨȔ WARPINGŮŉɨĺ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!32!

ː 4.7.ʈʯƧȔ,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!33!

ː 5.1.�ȀĞŉ 2D΅ 3Dŉ͐=ƾ¿,!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!35!

ː 5.2!Ȓũ̌ˋƥʯŉoʻ*(A)ƧĦ̌ˋ*(B)̴˯ȁ8ČʶǖŮŉȒũ̌ˋ*(C)!MATRIX!COMPLETION!

VIA!TNNR!–METHOD!A*(D)!MATRIX!COMPLETION!VIA!TNNR!–METHOD!B*(E)IMAGE!SEGMENTATION*

(F)[CAI08]SVT*(G)[BER01]*(H)[TEL04],!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!37!

 !



 

 X 

Ŏ�͔ !

 
Ŏ 1.1!ǶĄQȒũ̥Ǐǃ̍!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!4!

Ŏ 1.2! ί̌ˋέ�ôȩ!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!6!

Ŏ 1.3! ! CSVˮ 2D+DQoʻ!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!8!

Ŏ 5.1! !Ȓũ̌ˋƥʯŉɱÔ!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!38!

Ŏ 5.2! ! 3D ί̌ˋŷäƢÃ�ŏÊ˺ŉ̉Äʍ!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!40!

Ŏ 5.3! ! 3DƇǗēŉɫ̳ũ!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!40!

Ŏ 5.4! !Ȓũʍ�O�̞!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!41!

Ŏ 5.5! !̌ˋΓ̤ƚΩ!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!41!

 

 

 

 

 

 



 

 1 

Ȟ8ɀˬ̭ !

 

Ȟ8ʦƉĂǩ͇�

ȲČ¾ēέ�̻ȮɁűΤOͻµ˦ɺùɪ*ǼÂəŉʅ�ˆɰęŮēŉǺÍ

ˆɰ*«ęǟɡ̰(High Definition, HD)ˆɰ,dėŏ¾ē* ίˆɰˮˆ̌έ�

̻̩ŠɢƮ*Ē¹.l�ƀ:Ȃ̊ 3Dέ�̻*xέ�̻̋Ǭƀu*ͫ±ėyƆ

Ζ˱ȷǬ+ɢƮǬɦ 70·ƪ[�À :“ 3D  ͫʣ”*ª®Ɖɢ 3D έ�ôȩŉ

ȖŤ`͝�; @͵ǯŴĪɓ~:“2010 ¾ 3D ɰΛ”Ŵɧ*ƕɡę: 2010 ¾*ǒ

˓ȕH·̒έ�ȖŤğǔ͔ȮɁˮ 3D ίƾ¿ŉ΅ɔ; �δEɄ :“�δ 3D 

Sǩ̌ˋέ�Ȗʗěʖ”͉ʚ͆±Ɯļ+ăȢ+ɗqɦO®̂ǰ̋Ǭ8®Ū  3D 

ȱίŉȖʗΕ,ɠÊ͖ɮ 3D ίέ�̻ŉɢƮ*ʗō`ǀɳōɽĦʌΒę�Ɯ

CāÃǳ·ŉ 3D  ίYƫ�đĐ�ō͑̓*ėPɂuƔŉƧ³9ŷ�ŝ ί̌

ˋͺĝȮɁŉɢƮ˺˺ʬŮĵ ίέ�̻ŉɺƮ,�ŝ�ƜCʹɠÃŔǶ�̄ŉ

ΈΔ͙h͇ ίYƫͺĝȮɁ0Ē¹.LG Optimus 3D+HTC EVO 3D1*Øıͥ

ǻŉɘȒʶǖ*ė˦̞ũˮʱľũêOǟ*ÊĕōȺƔǟŉȮɁ*ė̄ƾǩŞÇ

ʥ*O�¹Å*ė̈́ÙΗũEǟ*ȲČȺŷȷÀ ίYƫĝǻOķŉƧ³*Ê 

ίYƫŉǐvÀƀɺ= 3D ·ɉίƸzŉɂHŒΎ, 

 ίYƫŉēʝuƔ\ÀAˣ.1.ĳ΢ƸŊȀĐ�·�ǺÍ΢͇̌ȅ¬Àǝ
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Ȗ� ί̌ ,̀dė˃�ıÁʁŉ΍H 2D ̒ÐYƫ0Ē¹.Discovery Channel+

National Geographic+ Animal Planet ` BBC ɦɦȲČƊ̽+͈�+ǯƪµȔŉ

ƍ͔q1*ėĝǻĊOƫķtYƫ£ʚƀƃɴ*³ÅÃȭ·<ɽĦ΅°ŰÉ¹Ó

ǵė΅ɔÀ 3D  ίYƫ*¹ÅÌc�xȹ\ʱĀ ίYƫǐvŉǭ΋,[Feh04] 

[͏ 99]ƉĂPŲ~*2D Ì 3D ̌ˋ΅ɔŉ˃ɤƟ¨ŷ�Lŋŉ 2D ̌ˋȂÔɘ

ŇŉȒũ*«ɨ±Ƨ 2D ̌ˋŪ ~ ί̌ˋ,ÊȖ� ί̌ˋŉΖͲ9¶ĵŪ
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 ɰƯʶǖ0³ĕțıĄQ̌ˋO®1*ɰƯʶǖ��Ȓũː΅ɔÿǻ,ıxʢ

ɩR8 2Ďˋ*@óơŋˀėƆ˕͝ŉȒũ̌ˋŮ*ã�¶ɯ͠�ƜCƽ͂Ȓ

ũʶǖǵɩRŉ 2Ďˋˋǎƚʓø̌(re-projection)xȖ�~Ɔ̶ɰąŉ̌ˋ*

EɌŷȖ�ĕțP�8țıĄQ̌ˋ,ÔɝɘŇŉȒũʶǖ¶˃�LÃȭ·<¶

ǣƆΖŉƉĂ*uƔ\ÀAΘ*\Þƀ 1. ©Ëǩ.©ȹŉ framesȺ�ɤ¿Ëǩ

ǣȒũÔɝ; 2. �Ëǩ.ȹ\ framesŉȒũÔɝ�<KÙßͻ*ėyȹ\Ş�ɤ

¿ËǩÔɝ; 3. ©<K .©ȹŉ framesȺ�<KÙȒũÔɝŉǩÙ,ėPȒũ

Ôɝŉ˃ɤPɶǁ=<Kŉǫ *ˮėɳ�EɌɶɴ*ɠÊıǻŉ ίYƫEɶď,

Ɠ8ȹ̌qŉȒũʶǖ©�<K̕ǔ*ėıɳOʷ*³Åū·<ɽĦƉĂ�Ëǩ

ğ©ËǩŉȒũÔɝk¿¹.[Ide08] [Bat04] [Com97] [Ang10] [Che10] Depth from 

cues+[Li06] Structure from Motion(SfM)+[Har02] Machine Learning Algorithm(MLA)

ɦ·ˣȒũÔɝk¿, 

ŏ¾ē³Ãȭ·Ȓũʍɝ̻ɢƮ*HH;_:ȒũʶǖĝǻŉéΗ*ɺÊř

ɺ:Ȗ� 3DYƫŉƉĂɢƮ*¹: 2010¾ʋȱ(Microsoft)ɽɢŉ Kinectʍɝ̻*

Đ�ō�ĵĳ΢Ƹ®ƸĝǻɘŇ̌ˋ(RGB)`ɘȒ̌ˋ(Depth)*Ȣˤƀ RGB-Dʶ

ǖ; 2011¾ɭˢ(Asus)Ʈ~ŉWAVI Xtion*�ɓđɘȒ(Depth)ŉʶǖ,  

 

Ȟ;ʦjΚǿǕ�

8+Ȓũ̥Ǐ�

[̆ 10][Rob88]ɓę<Θ8Ǔŷ΁�·ˣȒũ̥Ǐ(Depth cues)ŉȥ±ēßͻ

Ňί¶ŌɾPŉÐʨ*³Å Depth from cuesŷȚ·ȒũÔɝk¿PūǶȪɓ~ē

ŉk¿,ÊȒũ̥ǏuƔ\ÀΈț̥Ǐ(binocular cue*İˤ�ȔɰȒ̥Ǐ)`ɇț

̥Ǐ(monocular cue*İˤfȔɰȒ̥Ǐ),Ē¹:ΈțɰŇƸ*��ĕțĭÅQɾ

ŉě̬Ù�ēͥǻȒũʶǖ*¹ː 1.1ı�*ʢˇɰƯ(zero parallax)ƸʖΛǻŇ

ί¶ːPŉ screenCƜ*�ɰƯ(Positive parallax)ʖΛǻŇί¶ screenŮƜ*Ɨ

ɰƯ(zero parallax)ŞʖΛǻŇί¶͊˖ŝƜ*ÅˤƀΈțɰƯ(binocular 

parallax), 
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ː 1.1.ΈțɰƯ, 

    

 

 

 

ː 1.2.��țıĄQ̌ˋ, 

 

 

�

�

     ː 1.3.HʫȀÁŉ̌ˋ, 
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Έț¶ͥǻɰƯƠŮãǒ΁ÅßͻȒũʶǖ*Ȳŷ³ƀ��ĕțɾ˄Ǝƀ

6.5cm*ĐǻΈțıĄŉ̌ˋ»¶ɮÐʨˮąũŉƯÞ*ėPɶŏŉŇίʖÐ

ȝŉɶ·*ɶ˺ŉŇίʖÐȝŉɶc*¹ː 1.2ı�,Hʫʖǵĕțıǻŉ̌

ˋ͋±ʱΞ~ 3Dʶǖ*¹ː 1.3ı�*Å8ʱΞȒũŉ˃ɤEɌŷı͎ŉȒ

ũŋΛ(depth perception); ÊxɇțɰŇƸ*ȳǶ�xà�Ňί�Ĉŉǃ̍ǻę

ȒũŋΛŉ̥Ǐ*ˤƀɇț̥Ǐ,˃�ŉƉĂɓ~:ȭ·ɇț̥Ǐ(depth cue)

��*Ē¹.ʢŇίȝǩɻɶHŉƸƤ*ʖʍΛŇίŉȒũɶȒ*ˤQȝǩɰ

Ư*£ˤʾǩɰƯ; @³ŌƿPʋJȠIŉ̌ΥĐǻ˺ȨŉŇίƇǗēʻ̖ *̢

ˤQHƿȸɰ; Ê̌ˋPŉuɹ̥ʖ¢ʖ¶ɟ̟˺Ȩİµp̥Cŉ8ͷ0ǀ�

ͷ1(vanishing point)*ˤQ̥įȸɰ; Ɔ®ǍȔŉŇί͖ɮɸΆùά,ŇίŉǍ

ʺʖæȕ8ˣ˟̉ŉƶĺ*ʢɸΆʻ˺Ƹ*ǍȔǴũʖʍΛʻƀǴʁ*ˤQǍ

Ȕȋũ; ŇίƇǗēʻJƸ*ʖƆ˕ʍΛȒũʻȒ*ÅȒũ̥ǏĞ�Ƕ�ſʧ

ή˳ŋ̌ΥūH*ˤQ˪̧̌ˋHJ; Ǫ̴̈̄ŉŇί*ʖʍΛʻ˺*ˤQ̴̨; 

ŕũʻʔŉŇί*ʖʍΛȒũʻȒ*ˤQƆ˕ŕũ; ǟũʻǟŉŇί*ʖʍΛ

ȒũɶȒ,Ŏ 1.1 ͆Ȕ~ɇțȂ̾ȒũʶǖƸǶ�Q̥Ǐ*Ȳ˕ĵ�ɇǸ̌ˋ

ȂÔɘȒʶǖƆʢƚƔ, 

 

Ŏ 1.1!ǶĄQȒũ̥Ǐǃ̍!

Ȓũ̥Ǐ ̥ǏQǃ̍ 

ȝǩɰƯ(Motion Parallax) ȝǩɻɶHŉŇίʍΛȒũɶȒ 

Hƿȸɰ(Atmospheric Perspective) ɶ̢̖ŉŇίʍΛȒũɶȒ 

̥įȸƭ(Linear Perspective) ǀ�ͷŉÐʨʍΛȒũɂȒ 

ǍȔȋũ(Texture Gradient) ǍȔǴũɶHʍΛȒũɶȒ 

˪̧̌ˋHJ 

(Retina Size+Familiar Size) 
ŇίɶJʍΛȒũɶȒ 
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̴̨(Interposition+Occlusion) Ǫ̴̈̄ŇίʍΛȒũɶȒ 

Ɔ˕ŕũ(Relative Brightness) ŕũɶÛŉŇίʍΛȒũɶȒ 

ǟũ(Distance to Horizon) 
ŇίɂÛͷÐʨɶǟʍΛȒũɶ

Ȓ 

�

;+̌ˋƥʯ�

̌ˋƥʯ(Image Inpainting)ŷŲƚŪ̌ˋP¡�İʒΌŉȹ\,Ȓũ̌ˋƓ

ǐžOHƸ*�Đ�Yɒ(Interpolation.)ēÙ;ķŉǐžȨȔİŷĐ� interpolation

ēʱĀ*ØŷʢǐžūHŉƸƤxCȲČkŃɌʖάǻO�Î*³ƀȨȔ˃ɤʖ

ĐǻȒũ̌ˋ��ū·ʶǖ0Ē¹.Γ̤ʶǖ1*̾ƒ±ÀǺÍ̌ˋȖ�˴Ư*

³ÅEÃȭ·<ǜ˕Ȓũːɓ~ƆΖŉʈʯkŃ*¹M. Camplani and L. Salgado 

[Cam12] ɓ~ŉ joint-bilateral filtering framework*É̎:ƸɾğŌɾŉʶǖ�˕

Ȓũːǣƥʯ; Xu et al. [Xu12] ɓ~ŉk¿Şŷà�ǦɝȝǩŇί*xāÃȝǩ

ŉŇίˋǎƀPf˕ŌžÙ 4-neighbor-pixelsŉYɒʈʯ*ǐͷŷ˕ĵȨȔˋŷ

ΔI+Ƃ̜ɦɦʻǟaƭǪǰıȷÀŉǉžÅkŃʖʻOΏĨ,Ê˕ĵǺÍ̌ˋ

ŉƥʯÌVEÃū·ŉƉĂ*ėPuƔ\ƀBƜAΘ.Structural inpainting+

Textural inpaintingİŷ[Cri04]®Ƹɨ±: Structural and Texturalĕōŉ̌ˋƥʯ

k¿,ŮēuƔxȞAΘ*®ƸÉ̎:ɨ˜ˮǍȔŉƥʯk¿ƀu, 

 

 

 

 



 

 6 

Ŏ 1.2! ί̌ˋέ�ôȩ!

ΘÞ ƧȔ ǃÍ 

ƌ˨0@ˤƌ΀1țΔ

(Anaglyph Glasses) 

 

ǵɩ��țŉ̌ˋ�SʯÍƋ

ɒέ�ĵ®8ɡƜP,à�Δ

qCΊÍ˃ͼĐ��țƇęO

®̌ˋÊðÀ ίɰΛ, 

ǐͷŷȹ\ΊÍȪ

ÃÍΔqıͼǞ*

̌ˋÍǺʻƯ 

òőțΔ 

(Shutter Glasses) 

 

ȸ˃țΔCŉˆIòőɽΖĐ

¢͓¿ŉ̌q\Þ̑Ĵɩ��

țεƇ*@³ƀɰΛ̓ǅŉƧ

Ȕ*ʍΛǗēŷ ίʍŉȴΤ

̌q, 

ǐͷŷ̄ƾʻɴ 

Ǩ§țΔ 

(Polarization Glasses)  

 

\Þøƭ~ťŊ`p�ǨƳŉ

̌ˋ*ÊțΔC��țE\Þ

Đ�ťŊ`p�ŉǨ§q*¹

Å��ĕț�¯ËƇęO®ŉ

̌ˋ*Ȗ� ίʍ, 

�đ·̒<Ŀ̮+

ί͉˹�+ÍǺʻ

�̞*ȕVLÀƀ

͟țΔ¿ ίέ�

ŉuŽôȩ, 

ĹʔțΔ 

(Pulfrich Glasses)  

 

ĹʔțΔŷ�8qȒÍΔq`

8qȸĹΔqıȥÀ*à�H

ʫ˕ĵĹŕˮȾʔa͝ȵũŉ

O®Ȗ� ίʍΛ, 

�ĵ ίˆɰʦ

�+͔̌Ƿ`·ɉ

ίˆʫ̌q, 

͙ș¿έ�̻ 

(Head Mounted Display) 

 

ŊȀ¶țΔC\Þ̑Ĵ��ĕ

țƣÞŉɡƜ 

ǐͷŷȷ̄Oŗ

ĩ+ƚɻO˹t�

ǒ8<ε̮ 
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A+
�  ίέ�ôȩ`ėʶƷƾ¿�

 

ː 1.4. ίέ�ôȩ(Stereoscopic Display Technology)ŉ\Θ, 

 

�̆ �����Ļ �	�Ų~�ŝHȹ¦ŉ ίέ�̻ƅŷà�ΈțɰƯēȖ�HʫP

ŉ ίʍ*ǵO®ɰąŉ̌ˋà�§̽Ȯƕ\Þøƭę��ț*«ʧ˃Hʫ͋±

ã�Ū ~ ί̌ˋ,ː 1.4 ŷ ίέ�ôȩŉ\Θ*uƔ\À͟țΔ¿

(stereoscopic display)ˮ˰ț¿ôȩ(auto-stereoscopic display)*�ŝŉ stereoscopic 

displayȺŷ 2-view*auto-stereoscopic displayŞ�˓ȕ multi-view,�ŝƪƱ�ŉ

3D ίˆɰ(3DTV)ȺŷȄ� stereoscopic display*ėƧȔ`ǃÍ͆Ȕ¹Ŏ 1.2*

Ǳ�CȺŷà�țΔŉȮƕxˁę®8ƸɾɩRĕțO®̌ˋŉ�ŉ*ɺÊĐǻ

HʫŪ ~ ίʍ, 

Ê ίɰǖŉʶƷƾ¿uƔ\ƀĕˣ.1. ʆȢ ίɰǖ(Conventional Stereo 

Video, CSV)* 2. 2DǺÍ̌ˋʐǛė˕͝ŉȒũ̌ˋ(2D+Depth),ėoʻ¹Ŏ 1.3

ı�,[͏ 99]Ų~ CSV¶͛ͧȨȔCoʻ;ɇ*ØŷʶƷɻʻH*Ê 2D+Depth

̀Łʌ 2D΢͇̌`Ȓũ΢͇̌Qɾŉƺ�*̞Řĕĳ΢ęŉ̌ˋÃƆ˕͝, 

 

 

 

 

 



 

 8 

Ŏ 1.3! ! CSVˮ 2D+DQoʻ!

ƾ¿ ̌ˋʶǖ ʶƷɻ ΢͇̌ΘŦ À� 

CSV ��ĕțĝǻQ

̌ˋ 

H ǝ¬¿ǺÍ΢

͇̌ 

ǟ 

2D+Depth ǺÍ̌ˋ`ė˕

͝QȒũ̌ˋ 

J ǺÍ΢͇̌Ǜ

CȒũ΢͇̌ 

Û 

 

 

�+��#&��� ������%�����!��$�!���������

Fehn [Feh04] ¶ 2004¾Ɵ¨ɓ~:Ȓũ̌ˋΐːŃ (Depth Image based 

Rendering, DIBR) 0İˤɯ͠ɰąŶƭôȩ1ŉƧȔ*Đ�8ǸƧĦɰąŉǺÍ

̌ˋʐǛėƆΖŉȒũʶǖ*ã�Ȗ�~·ƣO®ɰąŉǺÍ̌ˋxȟ± ίέ

�̻ı̀ÿŉƾ¿*ėȖ�~ŉ̌ˋȢˤƀɯ̌͠ˋ, 

ɯ̌͠ˋ̌ˋʖ³ɘŇËĈİSƆ̴̨(occlusion)*Êĵ̌ˋP»¶Ã8Č

Ōž*ıx̀Ɣ˕̌ˋǼċŌžƥʯŉKÙ,Ůēȭ·ƉĂƅǱĵ C. Fehn ɓ~

ŉ DIBR ƧȔǣ ίYƫŉƉĂ*¹.L. Zhang and W.J. Tam [Zha05] ɓ~Ǳĵ

Ȓũ̌ˋȖ� 3Dˆɰ�Q ί̌ˋ+S. Zinger[Zin10] ɓ~Ζĵ Free-view point

Ȓũ̌ˋΐːŃŉƉĂ+Lai et al. [Lai13]ɓ~8ƣÃƶ·̉ÄȒũʍŉ 3D΅ 3D

˝˥Ńɦ, 

ėP Zhang et al.úɓ~:8ƣ;ɇ DIBRăȢ�˓Ù Fehnıɓ~ēŉ DIBR

ƧȔ*ėŽɤ¹ː 1.5ı�*�ų:AƣuƔýγ.(1)ȒũːŉŝȨȔ

(preprocessing of depth map)*(2)3-D image warpingx`(3)Ōžŉʈʯ(hole filling)*

ŮēŉƉĂɎwȺĐ�ÅAýγǣ DIBRŉȨȔ, 
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ː 1.5.DIBRŉăȢŽɤ, 

 

 

ȞAʦƉĂkŃ�

 �ƉĂà� Kinectʍɝ̻ēĝǻǺÍ(RGB)̌ˋ`Ȓũʶǖ(Depth)̌

ˋ*Ȣˤƀ RGB-Ďˋ*«�ėȖ�~·ɰąŉ ί̌ˋ,¹ː 1.6ı�*

Kinect ʍɝ̻ɢƭ~ŉƌ�̥ȸ˃Δ͙ŝŉ§Ż(diffuser)ǵ˅ƭ§ê^\�

øƭ¶ɝɻŌɾPðÀ2ɕɖ3*ɕɖĖÃǟũ͖͇į*ŌɾP¥ĕȨŉɕ

ɖȺʖɰƀO®ŉːƼ*«ʧ�ƌ�̥΢͇̌ǔ͔ŌɾPŉɕǄ(laser 

speckle)*ɠŮ¢�ɣίɗqƕ˥~Ȓũʶǖ,Ê KinectıĝǻŉȒũʶǖ

�ǒʖÃı͒�ȷÀǐž*³Å̀Ɣ«ǣƥʯ*à�ƥʯìŉȒũʶǖɨ±

Kinectŉ 2DǺÍ̌ˋ*΁�˝˥ŃÔɝ~ɰƯʶǖ*ɂŮ�À·ɰąŉ̌

ˋ*EɌŷı͎ŉ Depth Image Based Rendering (DIBR),KinectĝǻQȒũ

ʶǖ;ɇEʠ *̞ıŪ ~ēŉ 3D  ίʍEʻɲŏ<Θ˕ 3DŌɾŉʍŋ, 

 

 

 

 

 

 

 

ː 1.6.Kinect Ȓũʶǖŉĝǻ, 

 

 

Diffuser Rough surface 

IR laser 

Depth camera 
Laser speckle 
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Ȟ�ʦ̭jź˜�

�̭jǵĵȞ;ɀWȣăȢŉȮƕź˜`ăȢŉʾÙŽɤ; ȞAɀʳȤ

˵ĹȒũ̌ˋŉȨȔ; Ȟ�ɀ˵Ĺ·ɰą̌ˋŉȖ�`ȨȔ,ȞTɀƀ˓ή

ɨĺṶ̈̄; ȞZɀṶ̈̄�ē�ǒŉƉĂk°ˮùɺŌɾ, 
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Ȟ;ɀăȢŉź˜ˮŽɤ !

 
�ɀǵ˕ıɓQăȢź˜02.1ʦ1`ėʾÙŽɤ02.2ʦ1ʳȤ˵Ĺ, 

 

Ȟ8ʦăȢź˜�

 ıɓQăȢź˜uƔ�èAƣȹ\*\Þƀ Kinectʍɝ̻+3D LEDȏɗˆ

ɰx`ˆʫu͇, Kinect ʍɝ̻ƗȰɓđ®ýŉɘŇ̌ˋ(RGB)`ɘȒʶǖ(D)

Ìˆʫu͇,à�ĝǻQ RGB-Ďˋ¶ˆʫǣȨȔŮȖ� ί̌ˋ*ɂŮέ�

¶ 3D ίȏɗˆɰC*͆ίŉăȢź˜¹ː 2.1ı�,Kinect ʍɝ̻ŉɰȻą

ũWĵp� 57ũ+ťŊ 43ũ*ÃƶŉȒũǚ΄ɸΆƀ 1.2m~3.6m*ėyΖĵKinect

ʍɝ̻ŉȤʦʖ¶ŮƜ˓ήɀʦʳȤWȣ, 

 

    

 
ː 2.1 : ăȢź˜ː, 

 

USB 

Kinect ʍɝ̻ 

ǺÍ̌ˋÏŽ(RGB) 

Ȓũ̌ˋÏŽ(D) 

ƆΖ̌ˋȨȔ 

` DIBR˝˥Ń 

 ίέ�̻ 

�
�
�
� 
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Ȟ;ʦăȢʾÙŽɤ�

 

ː 2.2 : ăȢŽɤː, 
 

ː 2.2 ƀıɓăȢŉŽɤ *ːKinect ʍɝ̻ĝǻ RGB-D ̌ˋŮʖʧ˃�ƣ

uƔŉȨȔýγ*\ÞŷǺÍ(RGB)̌ˋʸȒũ(depth)̌ˋŉ

registration(registration of color and range images)+Ȓũːŉƥʯ(repairing of range 

image)+·ɰą̌ˋŉȖ�(generation of multiviews)x`·ɰą̌ˋŉȨȔ(post 

processing of multiviews)*xB˵ĹCƘ¯ƣýγ,  

 

   

ː 2.3:  Kinect ʍɝ̻, 
 

�ĵKinectʍɝ̻CŉǺÍ΢͇̌(RGB camera)`Ȓũ΢͇̌(depth camera)

Ðĵʍɝ̻CO®ŉÐʨ*¹ː 2.3 ı�*tǺÍ`Ȓũĕ̌ˋȖ�Qk¿EO

®*ıxĝǻŉǺÍ̌ˋ`Ȓũ̌ˋˋǎˮˋǎQɾʖɟŃ88˕͝*¹ː 2.4 

ı�*ː(a)ƀǺÍ΢͇̌ĝǻQǺÍ̌ˋ*ː(b)ƀȒũ΢̌ 0͇�ʧregistration1

ıĝǻQȒũ̌ˋ*ː(c)ƀː(a)ǺÍ̌ˋʸː(b)Ȓũ̌ˋŉΩ±̌ˋ*�xĹέ

µǼΩ±̌ˋː2.4(c)PɢȕŇ¤Γ̤ȺāÃɲ *̃Ȳʖ̾ƒ¶Ȗ�·ɰą̌ˋƸ

ǺÍ΢͇̌(RGB camera) 
 ƌ�̥ɢƭ̻(IR laser) Ȓũ΢͇̌(Depth camera) 
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ŉɨĺ͓˴*³Åʃ¨˕ĕǸ̌ˋǣregistrationŉǩÙ*ƀĐǻĕōɡƜǒÃʻ

¸ŉɲ±*¹ː 2.5 ı�,      

(a) (b) 

 
(c) 

ː 2.4 .(a) ǺÍ΢͇̌ĝǻQǺÍ̌ˋ*(b) Ȓũ΢͇̌0�ʧ registration1ı
ĝǻQȒũ̌ˋ*(c) ː(a)ǺÍ̌ˋʸː(b)Ȓũ̌ˋŉΩ±̌ˋ, 
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(a) 

 
(b) 

(c) 
ː 2.5 .(a) ǺÍ΢͇̌ĝǻQǺÍ̌ˋ*(b) Ȓũ΢͇̌0ʧ registration1ıĝ

ǻQȒũ̌ˋ*(c) ː(a)ǺÍ̌ˋʸː(b)Ȓũ̌ˋŉΩ±̌ˋ, 
 

Ê Kinect ʍɝ̻ıĝǻŉȒũʶǖ*ÃƸʖ³ƀŹČňń0¹.Ƃ̜ˮΔI

˃ǟŉaƭ+Ň¤Γ̤aƭǽńOď+ʅÍİŷ̌I̾ƒŉʻÛaƭɦɦǽń1

Đǻƌ�̥΢͇̌ɟŃʠ̞ßĨʲÐʨŉɸΆ,ǜ˕ȲČňń*Kinectʍɝ̻ı

ɓđŉȒũʶǖː˕ĵì©āÃȒũʶǖŉÐʨʖɩR̒Ơ 0Ŏ�ƀ�ŋňń*

¹ː 2.4(b)+2.5(b)ı�,ÊÃƸEʖ³ƀ·ǖ0¹.Čʋaƭ1ȷÀÃČÐʨŉ

ƠˮĠ̵ʚOě̬*³ÅóơȮ8ƣ˽Ơ*ǵĉČÐʨCŉƠƅȮƀ 0*QŮ«

ēƥʯ̒Ơƀ 0ŉǉž, 

ȲʰŉȒũːƥʯóơĐ�:ĕˣkŃÙȨȔ*Ȟ8ˣŷà�ǈǝì͆_

(matrix completion)ŉôȩ*Ȟ;ˣŷĐ�x̌ˋ\ɃƀǱͽŉƥʯôȩ,ƥʯì
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ŉȒũ̌ˋʖ«ʧ˃ bilateral filter �ʟ_ȨȔ*�x¶ŘǅΓ̤ʶǖŉǽńB*

ɜÛȒũ̅ǂά_ŉǽń+�ÃƶɜcǵēȖ� ί̌ˋYȹŉǉž,ː 2.6`

2.7έ�CƘĕˣkŃ͝�¶ƥʯː2.4(b)POì͆ŉȒũː`ė�ʟ_ŮŉȒũ

ː, 

 

  

ː 2.6 .(a) à�ǈǝì͆_ŉôȩƥʯȒũː*(b)�ʟ_ƥʯìŉȒũː, 
 

  

ː 2.7 .(a) à�Ǳĵ̌ˋ\ɃŉôȩƥʯȒũː*(b)�ʟ_ƥʯìŉȒũː, 
 

ƥʯìȒũːŮ«à�ǱĵȒũ̌ˋΐːŃ(Depth Image Based Rendering)

Q ί̌ˋ±Àôȩ*ǵƧǺÍ̌ˋŉˋǎƚʓø̌ęɯ̌͠ˋ�ƜC*Ɍ�x

˱Ù~·ɰą(multi-view)ŉ̌ *̀¹ː 2.8 ı�*̠ ͙BƜPɾƀƧĦĳ΢̌ *̀

ɶĬ�Γŉ̌ˋzŎεɝōɶĬ�ΓȝǩıƇęŉ̌ˋ*aQ£ɠ, 
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ː 2.8.multiview�ʌː, 
 

ɂŮ*ʧ˃Ȓũ̌ˋΐːŃ±Àŉ·ɰȻ̌ˋ�ǒʖ³ƀ̴̨(occlusion)ƶ

͝Ȗ�ȭ·ǉž*¹ː2.8ı�*ØːbJ*ƇOȑʘ*���Cː2.9ĴHėP

ĕǸÙ˵Ĺ*ʓ±À̌ˋCʅÍŉǪǰ0̼ͤCʅÍ̥Ȍ`<ŇΓ̤ɦɦ1*Ȳ

ČžuƔŷ³ƀO®ɰąŇίıīÖ~ēŉȹ\İŷʓɰąŉƑɘıȷÀŉ*d

ėʢɰąƯȗHƸ*žŉǭ΋ʖɶH*³ÅɂŮ̀«˕±À~ŉ̌ˋǣǉžȨȔ*

α ί̌ˋŉŤ̰ú¸,  

  

ː 2.9.multiview�ʌː0ĴH1, 
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ȞAɀȒũ̌ˋŉƥʯ !
�ĵ Kinectʍɝ̻Ƕ³ŹČňń0¹.ƌ�̥˅ƭ§˂ȡͦ+ʅÍŎƜaƭ

Ů*�Ãcȹ\ŉaƭ§Ȫƌ�̥΢͇̌ƴƵę; İƌ�̥˅ƭ§˂ΔI+Ƃ̜

©aƭȪ΢͇̌ƴƵę˃ǟŉaƭ§; İƌ�̥˅ƭ§˂Ň¤Γ̤̾ƒaƭǽń

Oď`ėyƧ³ȷÀŉ·ǖɦ1*ĐėĝǻŉȒũʶǖŵOìƏEOì͆,Ǽ

Kinect ʍɝ̻ĝǻQȒũːP*āÃȒũʶǖÐʨͷCŉƠȺȪȮƀ 0 xŗ�ē

ǪÞ*ɠÊͱÃc̒·ǖ0¹.Čʋaƭ1ǫ·ėP*³ÅóơȮĨ8ƣ˽Ơ*

˽ƠxB©ȹȮĨƀˇ*ėȢˤƀǐƠ(missing value)ͷ*«˕Ȓũːǣƥʯ, 

Ȓũːƥʯŉ�ŉɌŷíȉ˕ȲČǐƠͷʈ=̳ʢŉƠ*ǒˮė̶ŏͷŉƠ

±͍8ƒ*�ƉĂȄ�ĕˣôȩÙȒũ̌ˋƥʯŉȨȔ*ė\Þƀ 1. à� Hu et al. 

[Hu13]ıɓŉǈǝì͆_(matrix completion)ôȩē˕Ȓũːǣƥʯ03.1ʦ1; 2. 

à� Achanta et al. [Ach12] ¨˕͆ǸǺÍ̌ˋǣɷˋǎŉ\Ƀ*«˕þƣɷˋǎ

ǪʉP˕͝ŉȒũʶǖÙȨȔ03.2ʦ1*xBóơ˕Åĕˣôȩ\ÞΟƘ, 

 

Ȟ8ʦǈǝì͆_Qƥʯôȩ�

xː3.1ƀĒ*óơǵÃǐƠQȒũːɰƀ8Oì͆Qǈǝ*¹ː3.1(a)ı�*

ėPǐƠŉȹ\(Ã?̕ǔ)ɌŷóơıƔʈʯŉµk*ː 3.1(b)ƀx Hu et al. ôȩ

ʈʯŮQǈǝ,xBóơ¨Wȣ Hu et al.ŉǈǝì͆_ôȩ*QŮ«ǿǕėʈʯ

ɨĺŉ±Ȕį, 

(a)   (b)   

  ː 3.1.(a)ÃǐƠQOì͆ǈǝ*(b)ǐƠʈʯŮQǈǝ, 
 

ǈǝŉì͆_¶̌ˋȨȔˮˆʫɰΛ̂ǰPLÃȪ�ēǼċ image inpainting 

[Kom06] [Ras05]x` denoising [Ji10]ɦŉKÙ,ɠÊǈǝŉì͆_ŷ8ƣ ill-posed
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ŉǭ΋-;ɇµ *˵Ɍŷ�ʖÃȭ·�ǒŉ *ɦȲŷ³ƀÃȭ·ʈʯǐƠŉk¿*

óờƔÃΉ�ŉȌ¤ēƛĚʱŉƣ̒,Lee and Verleysen [Lee10]¶ḙ̇jPŲ

~*¶ǟ˫ŌɾPŉǇ˓̒͂*ȳǶȺ�»¶ĵŔǶÛǋ(low rank)ŉŽðɨ˜

(manifold)P,x̌ˋē˵*Ɠɰ8̌ˋƀ8ǈǝ*Ş8Ǹ̌ˋŷ8ŔǶǟ˫ŉ̒

,͂ƽ͂ Lee and Verleysenŉ˵Ń*³̌ˋŷǇ˓̒ *͂ėǈǝΡÛɿǈǝɨ˜,

«xː 3.2(a)PŉǺÍ̌ˋ(588 × 453)ƀĒ*ǺÍ̌ˋ�ɰƀ�AƣǈǝıȥÀ*

\Þ˕̌͝ˋŉAƣÍ͘(R, G, B channels),óơǵAƣǈǝ\ÞǣģȗƠ\ʱ

(Singular Value Decomposition, SVD)έ�¶ː 3.2(b), (c), (d)P*�ȲČɨĺ*ó

ơ�xƇĄ*ɟ̭ĉ8ƣÍ͘*Ǟ:ŝ 20 ƣʻHŉģȗƠ�*ė̹ȺŔǶJȀ

ŏ 0,Ǽʶǖŉεͷ*̌ˋYƫ�ɐǾ¶ʚc̒ʻHŉģȗƠ-@Ǽ̒Ȕŉεͷ*

8ǈǝŉɿ̒ãƀėŔ 0 ģȗƠŉƣ̒*̌ˋǈǝPHȹ¦ŉģȗƠȀŏ 0*E

Ɍŷ˵̌ˋǈǝ˓˿Cŷ8ˣŔǶÛɿŉǈǝ, 

  

(a)an image example (b)B-channelŉģȗƠ\ʱ 

  
(c)G-channelŉģȗƠ\ʱ (d)R-channelŉģȗƠ\ʱ 

 

ː 3.2.(a)8Ǹ 588 × 453ŉ̌ˋ*(b)R-channelŉģȗƠ\ʱ*(c)G-channelŉģ
ȗƠ\ʱ*(d)B-channelŉģȗƠ\ʱ, 
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CƘŉṶ̈̄uƔŷǜ˕ intensity̌ˋ*ɠÊÅȨóơıÉ̎ŉɘȒ̌ˋΡĵ

8ˣ range ̌ˋ*�ơŷäEĖÃˮ intensity ̌ˋ®̔ŉį̰*£ãɘȒ̌ˋǈ

ǝŷäEŷ8ˣŔǶÛǋŉǈǝ,ː 3.3 έ�ĕɘȒ̌ˋ`�ơŉģȗƠ\ľɨ

ĺ*óơ�xƇĄ*ɘȒ̌ˋ®̔ĞǾĵc̒ʻHŉģȗƠ*ıxɘȒ̌ˋǈǝ

Eŷ8ˣŔǶÛǋŉǈǝ,Candès and Recht [Can08]ĵŷǵǈǝŉì͆_x̒̽

k¿ɑƘ¹B 

 

min
!
!!!"#$ !  

(1) 
!. !.!!!!!!" = !!" , (!, !) ∈ Ω, 

                

ėP! ∈ !ℝ!×! zŎəŬʈʯìÀŉɨĺǈǝ*! ∈ !ℝ!×!ŷÃǐƠŉƧĦǈǝ*

(!, !)ŲŉŷȞ!¬Ȟ!ÎŉƠ*ÊŞΩŷŲLŋƠŉǈǝXǎÐʨQʁ±, 

 

   
ː 3.3.ȒũʶǖǣģȗƠ\ʱ, 

 
CƘʚJ_ŉǭ΋(1)ŷ8ˣ NP-hardŉǭ΋*uƔŷ³ƀ rank( )Ę̒ŷ8Ŕ

�(non-convex)tOȴΤŉĘ̒,�Ę̒ŷȫˌ�ɤî(convex programming)�Ɣ

ŉȌ¤*Ê�ɤî�x¶·ʂ¿ƸɾYÿǻǭ΋ʱ,Fazel [Faz02]x` Recht et al. 

[Rec10]ŉƉĂŲ~*nuclear norm (NN)*£ãǈǝŉģȗƠͨğ*ŷɂȀŏ rank( )

Ę̒QʻÛƄ(lower bound)ŉ�Ę̒*ĵŷ(1)¿PŉʚJ_ŉǭ΋Ȫŏ×ù̈¹

B[Cai10] [Toh10] [Wri09]. 
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                      min! ! ∗ !!. !.!!" = !!" , !, ! ∈ Ω               (2) 

 

ėP ! ∗ = !!(!)!"#(!,!)
!!! ƀ!×!ǈǝ Xŉ nuclear norm*!!(!)ƀ XȞ iHŉģ

ȗƠ,ɠÊ Hu et al. [Hu13]˳ƀ8ǈǝŉǋŷ˕͝ęʻHŉ rƣŔˇģȗƠ*ı

x͝ʲʚJ_ŉŷ!"# !,! − !ƣʻJģȗƠğ*£ã ! ! = !!(!)!"#(!,!)
!!!!! *

Ɣo nuclear norm úɲŏǈǝŉǋ,Hu et al.ˤ ! !ƀ truncated nuclear norm 

(TNN)*Êǵ(2)¿ùÀ 

                     !"#! ! ! !!. !.!! ! = !! !  ,                (3) 

 

ėP(!! ! )!" = !!" !"(!, !) ∈ !
0 !"ℎ!"#$%! ,�ŷCƘŉ ! !Ę̒ĊŔ�Ę̒*Hu et al.

ĵŷɓ~:8ĕż¿a΂ź˜ēʱ(3)¿ŉʚJ_ǭ΋, 

    ǢȮǈǝ X ŉģȗƠ\ʱƀX = UΣV!*ėP! = (!!,⋯ ,!!) ∈ !!×!*
! ∈ !!×!*x`! = (!!,⋯ , !!) ∈ !!×!,{! = !!,⋯ ,!! !ğ! = !!,⋯ , !! !*

ıx! ∈ !!×!,! ∈ !!×!*Êt A!! = !!×! , B!! = !!×! !Ⱥŷ unitary ǈǝ 

(!!! = !! ,!!! = !! ) *˞ć!"#!!!!!,!!!!! !"(!"!!) = !!(!)!
! *³Åù̈

! ! = ! ∗ −!"#!!!!!,!!!!! !"(!"!!)*ėP ! ∗ğ−!"(!"!!)êƀ�Ę̒,
(3)¿ĵŷù̈À 

!"#
!

! ∗ − !"#
!!!!!,!!!!!

!"(!"!!) !!. !.!! ! = !! !  (4)   

¶ Hu et al.ŉĕż¿a΂ź˜P*Ɵ¨{!! = !!-Ê¶þ8Ä(l)ŉa΂Ƹ*¨ġ

ĨʢƸŉǈǝ!!*«ƕ˥ė˕͝ŉ unitaryǈǝ!!`!!*ɠŮġĨ!!ğ!!�B¿ē
úʓ!!!! 

!!!!= !"#!!"#
!

! ! ∗ − !"(!!!!!!) !!. !.!! ! = !! !  (5)   

  

Algorithm 1ͨɨ:CƘĕż¿a΂˃ɤ*ėPýγ 2ÿ!!!!(£ãʱ(5)¿)*Hu et 

al.ɓ:ĕˣkŃ*\ÞΟƘĵ², 

    Ɵ¨ǵ(5)¿ù̈À!"#! ! ∗ − !"(!!!!!!) !. !.! =!,!! ! = !! ! ,

{ !(!,!,!,!) = ! ! ∗ − !"(!!!!!!)+ !
! ! −! !

! + !"(!!(! −!)) * ˤ ƀ

augmented Lagrange function,΁ɮʚJ_Ę̒ L\Þa΂úʓėPά̒¹B.{
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!! = !!*!! = !!x`Y! = X!*ȀBēƕ˥!!!! = !! ! !! − !
! !! *ėP

!!(!) = !"# !"#! !
! ! − ! !! + ! ! ∗ -«ƕ˥!!!! = !!!! + !

! (!!
!!! + !!)*

ɠŮġĨǈǝPŉεɝƠŮ*ƕ˥!!!! = !!!(!!!!)+ !!(!)-ɂŮƕ˥
!!!! = !! + !(!!!! +!!!!)-¹Åa΂ƕ˥*Ŋęǈǝ XÁ͡,xC˃ɤ˧ɨĵ

BƜŉ Algorithm 2 ADMMP, 

Algorithm 1  

Input: Incomplete matrix !! , where !  is the 

position of the observed entries, tolerance !!. 

Initialize: !! = !!(!) 
repeat  

STEP 1. Given !! , !! ,∑! ,!! = !"#(!!), 
where !! = !!,⋯ ,!! ∈ ℝ!×!, 

      !! = !!,⋯ , !! ∈ ℝ!×!. 

Compute !! = !!,⋯ ,!! !, 

        !! = !!,⋯ , !! !. 

STEP 2. 
Solve !!!! = !"# !"#! ! ∗ − !"(!!!!!!)

!. !.!!(!) = !!(!)
 

until !!!! − !! ! ≤ !! 

Return !!!! 

 

Algorithm 2 ADMM 

Input: !! ,!! ,!! and tolerance !. 

Initialize: !! = !! ,!! = !!,!! = !!,!and ! = 1 

repeat  

STEP 1. !!!! = !! ! !! −
1
! !!  

STEP 2. !!!! = !!!! +
1
! (!!

!!! + !!) 

Fix values at observed entries 

!!!! = !!!(!!!!)+ !!(!). 
STEP 3. !!!! = !! + !(!!!! −!!!!) 

until !!!! − !! ! ≤ ! 
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�ĵ ADMM¶ȨȔǈǝPŉ̒͂ǷÃ·ǖƸ*ƶĺOŷū¸*Hu et al.«ǵ

(5)¿ù̈À 

!"#
!

! ∗ − !"(!!!!!!) + !2 !!(!)− !!(!) !
!  (6) 

ĵŷǈǝ Xa΂úʓ¹B 

!!!! = !"# !"#
!

! ∗ +
1
2!!

! − (!! − !!!"(!!)) !
!  

 =!!!! !! − !!!"(!!) =!!! !! − !! !!!!! − ! !! !! − !! ! , 

ėP!!!!�
!! !!!!!!

! , !!!! = !!!! + !!!!
!!!!

!!!! − !! ,xC˃ɤͨɨĵBƜŉ

Algorithm 3P, 

Algorithm 3 APGL 

Input: !! ,!! ,!! and tolerance !. 

Initialize: !! = 1,!! = !! ,!! = !! 

repeat  

STEP 1. Update !!!! as 

!!!! = !!! !! + !! !!!!! − ! !! !! − !! !  

STEP 2. 
!!!!�

1+ 1+ 4!!!
2  

STEP 3. !!!! = !! +
!! − 1
!!!!

!! − !!!!  

until !!!! − !! ! ≤ ! 

 

  

ː 3.4.�ːƀƧÃǐƠŉȒũː*�ːƀĐ� APGL ƥʯŮŉɨĺ, 
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ŝƘŉĕƣkŃȺŷ˕(5)¿PŉĕƣƛĚȌ¤*\Þ�ȨȔ*Hu et al.ŪΝ

ǵ�ơ±Ĕ8ǗÉ̎*¹Å�xHḢ�ɤîʾÙŉȵũ, 

!!!! = !!
!
(!! −

1
! !! !!) 

!!!! =
1
2! !! ! ! − !!!! − (!!!!! + !! !! + !! !!) + !!!! +

1
! (!!

!!!

+ !! !!) 
!!!! = !! + ! !!!! +!!!!  

 

ėPǫ̒ ͖a΂Ä̒ùά¹B.!!!! = min !!"# ,!!! *!!"#ƀ!ŉCƄ* 

! = 
 !!! if!!!!!!!"# !!!!!!! !, !!!!!!!

! !
 

1 otherwise 

xCƕ˥˃ɤ˧ɨĵBƜŉ Algorithm 4 ADMMAPP*!! ! = ! 0
0 0 ,! 

ℬ ! = −! 0
0 !!(!) ,! = 0 0

0 !!(!) *ėP!ğℬƀ̥į˥I.ℝ
!×! →

ℝ!!×!!, 

 

Algorithm 4 ADMMAP 

Input: !! ,!! ,!! and tolerance !. 

Initialize: !! = !! ,!! = !!, ! = 10!!,!!,!! = !!!!"#!! 

repeat  

STEP 1. Set !! and!!! !fixed 

!!!! = ! !
!!

!! −
1
!!
(!!)!! . 

STEP 2. Set !! and!!!!!!fixed 

!!!! =
1
2!!

!! !! ! − !!!! − (!!!!! + !! !!

+ !! !!) + !!!! +
1
!!
( !!!!! + !! !! . 

STEP 3. Set !!!! and!!!!!!fixed 

!!!! = !! + !! ! !!!! + ℬ !!!! − !  

STEP 4. Update !! !by !!!! = min !!"# ,!!!  

until !!!! − !! ! ≤ ! 
 

β
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Ȟ;ʦǱĵ̌ˋ\ɃQƥʯôȩ�

¶Ȟ;ˣȒũ̌ˋŉƥʯƸ*óơĐ�: Achanta et al. [Ach12] ıɓ~

ēŉ Simple Linear Iterative Clustering(SLIC)kŃ,Ɵ¨ǵǺÍ̌ˋ\ɃÀ·

ƣɷˋǎ(superpixel)Ǫʉ*à�ǺÍ̌ˋ\Ƀ~ēŉ superpixel˕͝´Ȓũ

̌ˋŉÐʨ*«ǜ˕þ8Ȓũ̌ˋPŉ superpixelPÃǐƠŉȹ\ǣƥʯ,

̌ˋ\ɃŉƉĂ¶˃ĬLŔǶ̊Ņ*ØŷHȹ¦ŉƕ˥ɻȺƆʢH+ƆʢǑ

Ƹ*ɠÊ¶˓˿͝�Ƹ superpixel̀Ɣ˞ćʾ˥ȵũòt;ɇĐ�ŉȌ¤*

³Å SLICɓ~:8ˣÛƕ˥ɻŉk¿ēǣ\Ƀ̌ˋ, 

8ɽĦ¨ǵ kƣ clusterPfͷɕÜ¶ǺÍ̌ˋC*PfͷˮPfͷɾɾ

˄!! ƣ pixels*ɠŮ«ǵPfͷȝę3×3ͬŏͷPɂ lowest gradient ŉÐʨ*

Å8ȨȔŷƀ:ͰÝ superpixelŉPfͷÐĵ edgeC*ȀBē8ýýŉúʓ

clusterPfͷ,SLICà�ΊÍƆ×ũğɸΆ̶ŏũē�Àˋǎŉ˭Θ*ėĨ

ʩ clusteringŉ�ÀŷĎ͂8 5-Dŉǃ̍°ɻ*[!,!, !, !,!]!*ėP[!,!, !]!Ų
ŉŷ CIE LabΊÍŌɾPŉë *̕!Ŏ�ŕũ*!ğ!Ŏ�ΊÍ˕ ˫ũ*[!,!]!

ŷŲˋǎŉÐʨ,�ĵΊÍˮŌɾÐʨÃO®ŉɇÐ*ėɸΆzŎO®Ưȗ

ũ*Ùōɓ~:8ˣʓŉɸΆɝɻkŃ!!®ƸÉ̎ΊÍğˋǎÐʨ 

!! != ! !! − !!
! + !! − !!

! + !! − !!
!
, 

!! != ! !! − !!
! + !! − !!

!
, 

!! = !!
!!

!
+ !!

!!

!
. 

 

ėP*!!ƀΊÍɸΆŉɂHƠ*!! = ! = !/!*!ƀ superpixelsŉ̒

�*Ê!ŉƛĚEɜc: superpixelŉɋ÷̡Ɉ*SLIC�ƕ˥2!!×!2!ǪǰP
clusterPfͷę¯ƣ pixelɾŉɸΆ*OˋʆȢŉ !-means̀Ɣ¶͆Ǹ̌ˋ

Cɋ÷*¹ː 3.5 [Ach12]ı�,ʆȢ!-meansŉ̪·ũƀ! !"# *!ƀ˻Ǚŉ
Ä̒*!ƀ̌ˋPŉˋǎ̒�*Ê SLICŉ̪·ũŞ�̀Ɣ! ! , 
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ː 3.5.ɜc superpixelʑɋ̡Ɉ,�ːƀʆȢ!-meansŉ˝˥Ń*�ːƀ SLIC

ŉ˝˥Ń*�̀Ɣ¶8ƣƛĚŉǪǰPǣɋ÷, 

 

ɠÊΊÍɸΆŉɂHƠ!!ĊOŊε*³ƀ clusterˮ clusterİŷ̌ˋˮ̌

ˋQɾΊÍ�ǒά_ŉŔǶ̅ǂ*ØŷÅǭ΋΁�ġĨ!!ƀ8Ƕ̒!Ɍ�x

ȪͰÝ*³ÅC¿ŉ!!άÀ 

!! = !!
!

!
+ !!

!
!
. 

Ê¶˓˿͝�C͆ƣɸΆɝɻ�ẍÀ 

!! = !! ! + !!
!

!
!!. 

΁�Ȳ̔Ĩʩ!!*Đǻ!ǻxɐǾΊÍƆ×ũ`ŌɾɸΆŉƆ˕Χƚ,
ʢ!ūHŉƸƤ*ŌɾɸΆάǻƆ˕ƚƔ*superpixelŉ clusteringɨĺʖά

ǻoʻ˩ɛ0ãƜ͉ĠŐoŉƠʻÛ1*Êʢ!ūJŉƸƤ*superpixelŉ

clusteringɨĺʖoʻ˩ɲ̌ˋPŉΓ̥(edge)*³ÅHJʸðňʻOȫŞ,

ėPʢĐ� CIELAB ΊÍŌɾƸ*!�xȪĨʩ¶ 1,40 ŉǪɾ,ÅɸΆɝ

ɻk¿E�xĐ�¶Æɿ̌ˋ*�Ɣǵ!! != ! !! − !!
!
*ÊʢƔĲƮęȨȔ

3D supervoxel ŉǭ΋Ƹ*Ş�öȒũ(z)ŉ˫ũʶǖÉ̎ɺŌɾɸΆ 

!! != ! !! − !!
! + !! − !!

! + !! − !!
!
 

͆ƣSLIC˝˥Ń¹Bı�. 
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/* Initialization */ 
Initialize cluster centers !! = !! ,!! , !! , !! ,!! ! by sampling 
pixels at regular grid steps S. 
Move cluster centers to the lowest gradient position in a 3×3 
neighborhood. 
Set label l(i)= −1 for each pixel i. 
Set distance d(i) = 7 for each pixel i. 
 

repeat 
  /* Assignment */ 
  for each cluster center !! do 
    for each pixel I in a 2S62S region around !!do 
      Compute the distance D between !! and i. 
      if D < d(i) then 
        set d(i) = D 
        set l(i) = k 
      end if 
    end for 
  end for 
  /* Update */  
  Compute new cluster centers. 
  Compute residua error E. 
until E ≤ threshold 

 

ɂŮ*Ɍˋėyŉ8Čsuperpixel˝˥Ń*SLICEāÃĹ̞ŉǲÎȴȳį*

¶clusteringŉ˃ɤɨûŮ*OΡĵ¥8ƣclusterŉ8Čħ ˋǎ�ǒĎɠ»¶*

ƀ:ʱĀȲƣǭ΋*ɂŮĐ�:connected components˝˥Ńǵħ ŉpixel\Ǜ

ęɂ̷ŏŉcluster, 

 

ː 3.6.˕ǺÍ̌ˋǣ SLIC\ɃŮŉɨĺ, 
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ǵǺÍ̌ˋĐ�SLIC\ɃÀ800ʉ superpixels Ů¹ː3.6ı�*HƒC

superpixels Ⱥ�xū¸ŉɲŏ edge*ÊtðňHJȺͱ˥ȫŞ,«ö

superpixels ŉ\Ü˕͝´Ȓũ̌ˋ*¹ː3.7ı�,˕ĵ8ΊÍ`ŌɾɸΆȺƆ

ŏŉsuperpixelsʁ±*óơǢȮʲʁ±Yŉ pixels ƅƀ®8Ňίŉ8ȹ¦*ė

ȒũƠ͝ʲƆŏ*³Å*ƓȒũ̌ˋCŉsuperpixelPŹpixelÃǐƠ*óơĐ�

ʲsuperpixelPÃƠŉ�êȒũƠǣʈʯ,ɠÊÃƸƤʖɢ�8superpixelP�ǒ

Hȹ¦ȺŷǐƠ0Ē¹ΔIaƭ*Hȹ¦ȺŷǐƠ*�Ã8Jȹ¦³ƀČʋa

ƭÊÃƠ1*ƀ:ͰÝc̒ȒũʶǖɐǾ͆ƣsuperpixel*óơȮ:8ƣthreshold 

!*ƓʲsuperpixelÃƠŉ̒�āÃɷ˃! ŞOĐ�ʲsuperpixelŉ�êƠēʈʯ*

Êŷ÷ɋƆ̶tƆŏŉsuperpixelˮƧ�ŉ±ĔŮ«ßͻŷäÃˁęthreshold*

ː3.8έ�8à�ÅkŃƥʯQȒũː;ėP�Γ̌ˋƀÃǐƠŉȒũː*�Γ

ƀƥʯŮŉɨĺ, 

  

ː 3.8.�ːƀƧÃǐƠŉȒũː*�ːƀƥʯŮŉɨĺ, 

 

ː 3.7.ǵ SLIC\ɃŮŉɨĺ˕͝ęȒũ̌ˋ, 
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!

Ȟ�ɀ·ɰą̌ˋŉȖ�`ȨȔ !
ʢƔ¶8 ίέ�̻CεƇ8ɘ̣ŉ ίYƫƸ*óờƔʲɘ̣��țŉ

̌ˋ*đHʫʱΞxȖ� ίʍ,ɠÊ8˕��ț̌ˋıȖ�ŉ ίʍ*ȳǶ�

̳±¶8Ĩ̡ɈŉɰąYεƇ*ėyŉɰąŞ ίʍƶĺOď,ÊƀʱĀÅˣǐ

ͷ*ɌŷʠɁú·ɰą�ŉ̌ˋ˕*�ƉĂȄ� Zhang et al.[Zha05]ıɓŉ DIBR

ôȩ*ėŽɤ¹ː 4.1ı�*ėP�ų:AƣuƔýγ.(1)ȒũːŉŝȨȔ

(preprocessing of depth map)(4.1ʦ)*(2)3-D image warping(4.2ʦ)x`(3)Ōžŉʈ

ʯ(hole filling) (4.3ʦ)*\Þ¶BƜ¯ʦʳȤṶ̈̄,ėʛĮƀǼ8˕ǺÍ`Ȓũ

̌ˋ*Ȗ�~·ƣO®ɰą�ŉ̌ˋ˕*Ȣˤƀɯ̌͠ˋ*ÊÅˣ̌ˋʖ³ɘŇ

ËĈİɘŇɾSƆ̴̨(occlusion)ȷÀ¶̌ˋPȖ�8Čǉž*ıx̀Ɣ˕ȲČ

̌ˋǼċŌžƥʯŉKÙ, 

 

 

 

ː 4.1.DIBRŉăȢŽɤ, 

 

Ȟ8ʦȒũːŉŝȨȔ�

ȒũːŉŝȨȔuƔ�è:ĕƣȹ\.(a)ȮĨȒũːPˇɰƯ(zero parallax 

setting, ZPS)ŉÐʨ*x`(b)˕Ȓũːǣ�ʟ_(smoothing),ˇɰƯŲŉŷĕțı

ĄQɰƯƀˇŉÐʨ*¹ː 4.2ı�*ƓˇɰƯı¶ŉ�ƜȮƀːP͊§˖ŉÐ

ʨ*Ş�ɰƯ(positive parallax)ʖα<ʍΛŇί°͊˖Y}=(recessed)*ÊƗɰƯ

(negative parallax)Şα<ʍΛŇί°͊˖��~(prominent),³Å ZPSŉȮĨʖ

̌ΥɡƜŉ�}ʍ*ˤ ZPSŉɘȒƀÁ͡ɸΆ(convergence distance, Zc),Zhang et 

al.ŪΝĝ!! = !
(!!"#$!!!"#)

! *ėP!!"#$ƀȒũːPɂŏŉ˙Ɯ*�!"#ƀȒũːP
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ɂ˺ŉ˙Ɯ,¶8ƣ 8-bitŉÆɿȒũːP*0ʸ 255\ÞzŎŉŷ!!"#$ʸ�!"#ŉ

Ơ*¹ː 4.3ı�*ıÃȒũʶǖEȪ�ȫ_(normalized)ę 0ę 255Qɾ, 

 
ː 4.2.ɰƯ�Ɯ, 

 

 

 

ː 4.3.8-bitŉȒũː, 
 

¶Ȓũːŉ�ʟ_Ƹ*uƔŷƀ:αȒũά_ʻ̅ǂŉµkͯĵ�̦,óơ

Đ�ΈΓͼł̻(bilateral filter, BF) [Tom98]*Åˣͼł̻¶�ʟ˃ɤP*Ǟ:É

̎ˋǎɾŉɸΆ�*ͱÉ̎:ˋǎɾŉ§ũ`ǺũƯȗ*Đǻ Bilateral Filterǒǳ

Ãƶŉǵ̌ˋCŉ·ǖ�Ǟ*®ƸŘ»̌ˋCŉΓ̤ʶǖ,BFŉĨʩƀ

!! = !
!!

!!!!"# ∥ ! − ! ∥ !!! |!! − !!| !!*ėP

!! = !!!!∈! ∥ ! − ! ∥ !!! |!! − !!| *!!ƀ�̕ˋǎ*!ƀ�̕ˋǎĠɈŉ8ƣ
ˋǎ*!!ƀ�̕ˋǎŉΊÍ*!!ƀ�̕ˋǎĠɈ8ƣˋǎŉΊÍ*!ƀ�̕ˋǎĠ
Ɉŉˋǎʪ*!!!ŷxˋǎŉɸΆēĀĨΧƚǟÛŉ Gaussian filter¿I*!!!ŷx
ˋǎÍƯēĀĨΧƚǟÛŉ Gaussian filter¿I*Gaussian filterĨʩ¹Bı� 

! !, ! = 1
2!!! !

! !! + !! / 2!!  

0, near 

255, far 
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ėP!ŷŲǶ˘\Üŉ̕ʠǨƯ,ː 4.3*ǈǝì͆_ƥʯìŉȒũːƀĒ*ʧ

Bilateral filter smooth Ůŉɨĺ¹ː 4.4ı�*�BąÆÍŉȒũūĹέȪ�ʟ_

:*Øŷ͆ǸːŉΓ̤ʶǖÃȪū¸µŘǅ, 

 

 
ː 4.4.ʧ Bilateral filter smoothŮŉȒũː, 

  

 
 

Ȟ;ʦ
���� ����(�$#�!�� � �

DIBRŉôȩƻfɌŷ 3-D image warping*à�ȒũʶǖǵƧ�ǫÉ�ŉǺ

Í̌ˋø̌ęA˫̘¿ŌɾC*ɠŮ«ǵA˫Ōɾŉͷø̌ęɯ͠΢͇̌ŉÀˋ

�ƜC,ƀ:;_*óơ�É̎�Î͹Ȯŉ΢͇̌*³ÅA˫ŌɾPťŊë̕(!)

ø̌ę¥8ƣ�Î΢͇̌CĊOʖÃıùά*óơ�É̎ë̕ͷŉp�ȝǩ,¹

ː 4.5ı�*!ƀˋǎ!ͷŉȒũƠ*!ƀ΢͇̌ɞɸ(focal length)*!!ƀĕɯ͠΢
͇̌ŉǱ̥(baseline)Őũ*!!ƀPɾ̌ˋŉˋǎë̕*!!ğ!!Ş\Þƀȍ±Àŉ
ˋǎ¶�+�ț̌ˋPŉÐʨ*!!ƀƧĦ̌ˋĳ΢ŉ΢͇̌§̽Pf(optical 

center)*!!ğ!!ƀ�+�țɯ͠΢͇̌ŉ§̽Pf,ƽ͂CƘȮʨ*8ƣȒũƀ!ŉ
ͷ!Ȫø̌ęAƣ΢͇̌ŉÀˋ�ƜC*\Þƀ !! ,! * !! ,! ` !! ,! ,ÊǼː

4.5ŉɎÓΖśɌ�xǻę image warpingŉ[¿ !! = !! + !!
!
!
!�!!! = !! − !!

!
!
!,

�ƧēŉǺÍ̌ˋƽ͂ėƆ˕͝ŉȒũƠɌ�x¶ɯ̌͠ˋ�ƜCǵ̌ˋˋǎ

ƚʓø̌(re-projecting)Ȗ�~ėƆ̶ɰąŉ virtual images0ë̕ͷ�ȝðÀ�̌

ˋ*ë̕ͷ�ȝðÀ�̌ˋ1, 
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ː 4.5.Ȗ�ɯ͠ ί̌ˋŉ΢͇̌Ȯʨː, 

 

DIBRɂuƔŉéΗ¶ĵ image warpingŮȖ�Q virtual images*ʖ³ƀȒũːO

ȴΤİŷ³ƀ̴̨ƶ͝0ɰąŉO®ÊȖ�~̌ˋŉǐž(holes),ȲČ̌ˋŉǐž

�ǒŷ³ƀŇί¶O®ɰąıīÖ~ēŉȹ¦İŷʓɰąŉƑɘıȷÀ1ŉΖś

~ȕ8Č newly exposedŉǪǰİŷž,¹ː 4.6(a)(b)(c)ı�*(a)ƀƧ�ŉǺː*

(b)ƀȒũː�ʧ�ʟʵȨȔ warpingŮŉɨĺ*ėP(b)ːPʅÍŉͷňǪǰãƀ

newly exposedŉȹ\*(c)ŞƀȒũːʧ Bilateral filter smoothȨȔ warpingŮŉɨ

ĺ*�xƇ~Đ�ˈ¨ʧ˃�ʟ_ȨȔŉȒũːıȖ�~ŉ virtual imageC̾ƒ

ŉǉžʻc, 

  

! 

  

!! !! !! 

!! !! !! 
! 

! 

!!
! !

!!
! !
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ː 4.6.(a)Ƨ�ŉǺː*(b)Ȓũː�ʧ�ʟ_ȨȔ warpingŮŉɨĺ*(c)Ȓũː
ʧ Bilateral filter smoothȨȔ warpingŮŉɨĺ, 

 

 
(a) 

 
(b) 

 
(c) 
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ȞAʦŌžŉʈʯ�

ʓȖ�ŉɰą̌ˋ�ĵ image warpingŉȨȔʖȖ�8Čnewly exposedŉž*

ÊȲČžŉȖ�³ǎuƔ\ƀĕˣ*Ȟ8ˣƀ®8Ň¤PÃʻHȒũƠCŉƯɸ*

ȷÀƆ̶ŉĕƣ pixel¶ image warpingƸp�ȝǩŉɍũŉO®*ɺÊ̾ƒƧ�

ĕƆͬŉ pixels¶ image warpingŮȖ�PɾǐƠŉǪǰ; Ȟ;ˣǉžŉȖ�ŷ³

ƀɰąùάƸŝkŇίİŷŮkƑɘ¶O®ɰąıʓīÖ~ēŉȹ¦ŷóơı

�ƢÃŉʶǖ*¹.Ƨ�Ƈęΰ͙ŉ�Ɯ*ȍȖ�ǧƜŉɰą*óơĊOŋˀ�

ǧƜŉ̖̔*EOŋˀƧ�Ȫΰ̴͙ÑŉƑɘ̌ˋʶǖ,Êà�ʧ bilateral filter 

smooth˃ŮŉȒũːȖ�Q virtual images¶ɰąùάÃƛŉǽńB*ŞÃƶŉɜ

c:Ȓũʶǖ̅ǂùάŉ�ǒį, 

ȀBē*óơĐ�: Telea [Tel04]ɓ~ŉà� Fast Marching Method(FMM)

ēǣʓɰąǺÍ̌ˋŉʈʯ,ė˥ŃŉʛĮŰʎŷ*¨ȨȔŬƥɏǪǰΓ̤Cŉ

ˋǎͷ*ɠŮȶý̉̉°YȂɺ*ŊęƥɏìıÃŉˋǎͷ,Ê8ˋǎʈʯŉƧ

Ȕ¹Bː 4.7ı�*!:ƀ̌ˋPȍƥɏŉǪǰ*!":ƀȍƥɏŉǪǰŉΓƄ*!:

ƀ!"ΓƄCŉ¥Ó8ͷ*¶ͷ!ĠɈLŋǪǰP*͑ ̓8ƣx!ƀɸΆŉǪǰ!(!)*
ɠŮà�!(!)Yȹŉ pixels ēƕ˥!ͷ�ǒŉƠ, 

 

ː 4.7.ʈʯƧȔ, 
 

ͷ!ƀ!(!)ǪǰPŉ8ͷ*Lŋͷ!ŉˋǎƠ!(!)`ėȋũ∇!(!)*Ɠ�É̎ͷ
!ŉʶǖóơ�x΁�B¿ǻęͷ!�ǒŉƠ.�

!! ! = ! ! + ∇!(!)(! − !)�
Ê΁�É̎͆ƣ!(!)Ǫǰŉ #�)��% ʶǖ*C¿�x΅ɔÀB¿.�

!! 

region ! to be 

inpainted 

! boundary !"   

known neighborhood !(!) of !   known area 
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! ! = !(!, !) !! ! = ! ! + ∇!(!)(! − !)!∈!!(!)
!(!, !)!∈!!(!)

�

!(!, !)zŎŉŷΧƚĘ *̒�ē̬ʦ!(!)ǪǰPƣˋǎŉΧƚ*ėĨʩ¹B.�
! !, ! = !"#(!, !) ∙ !"#(!, !) ∙ !"#(!, !)�

ėP directional component: !"# !, !  ̞Řɶ̷ŏŃ̥k°! = ∇!(΁�

FMMƕ˥~)*ėΧƚɶƚ; geometric distance component: !"# !, ! ̞ŘɸΆͷ!
ɶŏŉˋǎͷΧƚɶƚ; level set distance component: !"# !, ! ̞Řȳ˃ˋǎͷ!
̲˗ŉˋǎͷΧƚɶƚ*¹Bı�: 

!"# !, ! = ! − !
! − ! ∙ ! ! �

!"# !, ! = !!!
! − ! !�

!"# !, ! = !!
1+ ! ! − !(!) �

! ! zŎ!ͷŉŃ̥k°*ȳǶ!!`!!ȮƀˋǎɾŉɸΆ*£ã:1,Oǡŉ

ƙz¿I! ! = !(!,!) !! ! !! ! !∇!(!)(!!!)!∈!!(!)
!(!,!)!∈!!(!)

Ů*Ɍ�xȶýÁͧŬƥɏǪǰ

ŉΓƄ*Ŋę͆ƣǪǰȺȪƥɏƀn, 

�

! !
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ȞTɀ˓ήɨĺ !
¶�ɀóơWȣ:�ăȢŉ˓ήKĖ(5.1ʦ)+Ȓũːƥʯôȩŉoʻ(5.2ʦ)

` 3D ί̌ˋŉɨĺoʻ(5.3ʦ), 

 

Ȟ8ʦ˓ήKĖ�

¶�˓ήPóơuƔĐ�ęĕƣ˓ήKĖ*¨ŷĐ�Microsoft ȮƕŉȒũ

ʍɝ̻ Kinectǣ RGB-Ďˋŉ˙ĝ*¶ˆʫʰȨȔì̌ˋŮ«à� LG ŉ 3D

 ίέ�ˆɰǣ͐~, 

Kinect�®ƸͺĝAˣʶǖ*\ÞŷǺÍ̌ +̀3DȒũ̌ +̀x`ͪƞǖʮ*

ėĈCÃ 3ͶΔ͙*PɾŉΔ͙ŷ8ǓǶĄŉ RGBǺÍ΢͇̌*��ĕΓΔ͙

Ş\Þƀƌ�̥ɢƭ̻ğƌ�̥ CMOS΢͇̌ı˜Àŉ 3DȒũʍ̻͝,Kinect 

ʍɝȒũŉôȩŷà�ɢƭ~ŉƌ�̥ȸ˃Δ͙ŝŉ§Ż(diffuser)ǵ˅ƭ§ê^

\�øƭ¶ɝɻŌɾPðÀ2ɕɖ3*ɕɖĖÃǟũ͖͇į*ŌɾP¥ĕȨŉɕ

ɖȺʖɰƀO®ŉːƼ*«ʧ�ƌ�̥΢͇̌ǔ͔ŌɾPŉɕǄ(laser speckle)*

ɠŮ¢�ɣίɗqƕ˥~Ȓũʶǖ, 

LG ŉ 3D ίέ�ˆɰĐ�ŉŷʐǛ 3DțΔǨ§¿έ�ôȩ*̑ Ĵ̌qƸ*

®Ƹǵ��ːˋέ�F͊˖*ÅƸʐǛCǨ§Δ0Polarizing glasses1*ȸ˃Ǩ§

ƧȔóơŉ��țʖ\Þǻę8̌ˋ*«ʧ�HʫʱľŮɌʖðÀ: 3D ί̌

ˋ,ė�ȀĞŉ 2D΅ 3Dŉ͐=ƾ¿¹ː 5.1ı�*\Þƀ 2Ďq+��+C

B+ɚ̝¿+Σ¢͓+¬¢͓Tˣƾ¿, 

 
ː 5.1.�ȀĞŉ 2D΅ 3Dŉ͐=ƾ¿, 
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Ȟ;ʦȒũːƥʯôȩŉoʻ�

�ʦóơ˕TˣȒũ̌ˋƥʯôȩŉ¸ΌǣɱÔ*\ÞŷȞAɀȞ8ʦɓę

QMatrix Completion via Truncated Nuclear Norm Regularization Pŉĕƣ˝˥Ń*

\ÞƀMethod A`Method B+ȞAɀȞ;ʦɓęŉǱĵ̌ˋ\Ƀŉƥʯôȩ+

Cai et al. [Cai08] ɓ~ŉ SVT+[Tel04]`[Ber01]Tˣ̌ˋƥʯôȩ,ÊóơĐ�

:xBŉɱÔk¿ēoʻȒũ̌ˋʧƥʯŮŉɨĺ¸Ό.1. Mean squared 

error(MSE) = !
!!" ! !, ! − ! !, ! !!!!

!!!
!!!
!!! : MSEǒaŶ8ȥ̒͂ɾŉΆɕɤũ*

̒ºɶJzŎΆɕɤũɶJ*¶ȲʰŉʌʩɌŷːqɶƆ×; 2. Peak signal to 

noise ratio(PSNR)=10 ∙ log!" !"#!!
!"# = 20 ∙ log!" !"#!

!"# :MSEŉīÖ*ɇÐƀ db*

̒ºɶHŎ�ːqɶƆ×*ɠÊ PSNRǥˡʖ~ȕ\̒ˮ<ΘεʍÀaoŉǽð*

³ƀ<ơ˕ĵ̒͂Cŉ˴ƯO8ĨūȈ ; 3. Structure similarity(SSIM) 

=! ! !,! ! ! !,! ! ! !,! !*ėP! > 0+ ! > 0+! > 0ƀ̬͆! !,!+! !,! +

! !,! Ɔ˕ƚƔįŉǫ̒* ! !,! = !!!!!!!!
!!!!!!!!!!

 *! !,! = !!!!!!!!
!!!!!!!!!!

*!! !,! =
!!"!!!
!!!!!!!

* !ƀ�êƠ�!!ƀ̕ʠƯ*!!+!!+!!ƅƀǶ *̒�x˫ű! !,!+! !,! +

! !,! ŉΏĨ:SSIM oʻ:ĕːqQɾŉ˕oũ(c)+§̥(l)ğɨ˜(s)Ů*Ô˥~

ĕ̌ˋƆ×ŉɤũ*�Ç\oŎ�*ɶȀŏ 100%Ŏ�ɶƆ×*Å͌ɻk¿ʱĀ

: PSNRP\̒ˮ<ΘεʍÀaoŉǽń, 

ƀ:ǣ̌ˋƥʯ¸ΌŉɱÔóờƔÃ Ground Truth*xː 5.2ƀĒ*óơ

¨ǵː 5.2(a)8ǸìƏŉȒũ̌ˋȮƀ Ground Truth*̖ ͠Ȓũ̌ˋ�ǒʖÃǐȿ

Ȩ̴˯ȁ8ȹ\ŉʶǖȷÀ̌ˋÃǐƠ¹ː 5.2(b)ı�*ȀɮĐ�CƘŉTˣ̌

ˋƥʯôȩ˕ėÙƥʯ*ėƥʯŉɨĺ¹ː 5.2(c)~(h)ı�*«˕ėɨĺĐ�CƘ

AˣŉɱÔk¿ē͌ɻɨĺ¸Ό*¹Ŏ 5.1ı�ãŷ˕ː 5.2ŉƥʯŉɨĺǣɱ

Ô, 
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(a)ƧĦ̌ˋ (b)̴˯ȁ8ČʶǖŮŉȒũ̌ˋ 

  
(c)Matrix Completion via TNNR –

Method A  

(d)Matrix Completion via TNNR –

Method B 

  
(e)Image Segmentation (f)[Cai08]SVT 

  
(g)[Ber01] (h)[Tel04] 

  

ː 5.2 Ȓũ̌ˋƥʯŉoʻ*(a)ƧĦ̌ˋ*(b)̴˯ȁ8ČʶǖŮŉȒũ̌ˋ*(c) 
Matrix Completion via TNNR –Method A*(d) Matrix Completion via TNNR –Method 

B*(e)Image Segmentation*(f)[Cai08]SVT*(g)[Ber01]*(h)[Tel04], 
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 MSE PSNR SSIM index Execution time 

Image Segmentation 

(Ours proposed method) 

2.40302 44.3232db 99.02% Below1min 

Matrix Completion via 

TNNR – ADMM 

1.47114 46.4543db 99.38% 21min 

 

Matrix Completion via 

TNNR – APGL 

1.69269 45.845db 99.41% 

 

17min 

 

SVT 2.83728 43.6018db 98.23% 

 

27min 

[Tel04] 2.70559 43.8082db 98.51% 

 

Below 1min  

[Ber01] 2.74679 43.7426db 98.51% 

 

Below 1min  

Ŏ 5.1! !Ȓũ̌ˋƥʯŉɱÔ!

 

ǣì̌ˋƥʯɝʴŮɢȕ*Matrix completion̳±ȨȔǐƠŷɥȘɕÜŉǽ

ń*˕ĵHɻǐƠɕ�ŉǽńU�xȨȔŉū¸*ØŷƓƀ8HǪʉŉǐƠɌʖ

oʻOȔʎ;Ê̌ˋ\Ƀ�ĵŷƽ͂ΊÍʸÐʨǣ\Ƀ*³Å̳±ȨȔǺÍ̌ˋƢ

ÃĹέƯȗŉǽń*ƓΊÍƆŏɌOȔʎ*�� SVTŉȨȔȒũ̌ˋŉɨĺĹέ

ʻƲĵ TNNRĕkŃ*dė¶ǐƠoĒɶHŉǽńBƥʯǻɨĺEĹέʻƯ; 

[Tel04]`[Ber01]ĕkŃŞŷĐ�ʻ;ɇŉk¿�É̎ʈʯ*³ÅʹɠŔǶòȵ*

ØɨĺʻOȔʎ,ėPoʻǃÞŉŷ¶ȲˣȒũ̌ˋoʻȫŭŉǽńB*Matrix 

Completion via TNNR - ADMMŉʈʯɨĺˮAPGL Η\ǘ *̔ØŷÉ̎ęKinect

ĝǻŉȒũ̌ˋŷoʻOȫŭtʻ8Ǔ̌ˋ··ǖ*Ê APGL¶ȨȔÃ·ǖŉǽ

ńƸ�xÃʻďŉŎȕ*³Å͑̓: APGLƥʯŉȒũ̌ˋēȖ� ί̌ˋ,�

�É̎ęǵē Real-timeŉ�Îį*íȉ�xǾĚ̌ˋƥʯŉǲÎƸɾĊt̞Řƥ

ʯɨĺƢÃ8ĨŉƥʯŤ̰*͑̓: SSIM̒Ơʻǟŉ Image Segmentationƥʯ

QȒũ̌ˋēȖ���8ȥ ί̌ˋ, 

xBŷóơĐ�Matrix Completion via TNNR –APGL+Based on Image 

Segmentation Repairing+[Tel04]`[Ber01]�ˣȒũ̌ˋƥʯk¿ŉ˕ĵ KinectȒ

ũ̌ˋŉɨĺoʻ, 
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ȞAʦ
�  ί̌ˋŉɨĺoʻ�

ǫÉȒũ̌ˋƥʯŉɨĺɱÔ*óơ¶Ȗ� ί̌ˋŉȹ\Ȅ�:Matrix 

Completion via TNNR - Method B ` Ǳĵ Image Segmentation ôȩēƥʯŉĕˣ

Ȓũ̌ˋ*Ċtˮ�ƜCȯǮŉ 3DˆɰɓđQ 2D΅ 3D ί̌ˋǣoʻ,Ζĵ

3D ί̌ˋŉɱÔ*�ĵͱāÃʻìɪtŨεŉɱÔk¿*óơĐ�ǭĜɱɝ

ŉk¿ǣoʻ,ƽ͂Ȗ� ί̌ˋƸȷÀε˔OďŉuƔ³ǎȮƕǭ΋*΁xß

ͻɨĺ¸Ό*ǭ΋ͨªƀ�΋\ƀĕˣ: 8ˣƀ\ƀTɦȞŉǭ΋; 8ˣƀŷŔ

΋*̔�̒ͨªƀ 50ƣ<, 

ǭĜ΋�Yƫ. 

1. 3D ί̌ˋŷäƢÃ�ŏÊ˺ŉ̉Äʍ0\ƀTɦ.\ÞŎ�ɎwāÃ

̉Äʍ+ūc̉Äʍ+8Ǔ̉Äʍ+ūÃ̉Äʍ+ŔǶÃ̉Äʍ13D ίʍu

ƔŷēËĵ˕ɡƜPŉŇίʍΛęO®ŉƆ˕ɸΆ*³ÅʢȒũ̌ˋ̉Äoʻ·

ŉƸƤ�xʍΛ 3ĎˋPƢÃ�ŏÊ˺ŉƯÞ*ɺÊĐ ίεʍú΃Ɋ*ɨĺ

¹Ŏ 5.2ı�*ťŊë̕ƀ<̒*p�ë̕\ÞƀAˣ ί̌ˋ; 

2. 3DƇǗēŉɫ̳ɤũ0\ƀTɦ.\ÞŎ�ŔǶOɫ̳+ūOɫ̳+8

Ǔɫ̳+ūɫ̳+ŔǶɫ̳1Ū ~ŉ ί̌ˋ¶ǹ̬ ίʍQ̹*͝ʲÉ̎ε

Ƈōŉɫ̳ũ*ɨĺ¹Ŏ 5.3ı�*ťŊë̕ƀ<̒*p�ë̕\ÞƀAˣ ί

̌ˋ;  

3. Ȓũʍ�O�̞?( ŷ/ä) ŷäÃʲ�ȹ\ŉ}ɺ�:*İŷʲ}ŉȹ\

�~ē:*ȒũßͻƓ͓˴Ƹ*ʖ̾ƒεƇƸÃO¸ŉʍĞ*ɨĺ¹Ŏ 5.4ı�; 

4.ÃʍΛęǠ̌ʇ*EɌŷ̌ˋΓ̤ƚΩŉʍΛ(ŷ/ä):ƓȖ� ί̌ˋ�ŉ

ʓɰą̌ˋāȨȔ¸ŗʖ̾ƒÅǭ΋*ɨĺ¹Ŏ 5.5ı�, 
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Ŏ 5.2! ! 3D ί̌ˋŷäƢÃ�ŏÊ˺ŉ̉Äʍ!

 

 
Ŏ 5.3! ! 3DƇǗēŉɫ̳ũ!
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 Matrix Completion- APGL Image Segmentation LG ˆɰ 

Ȓũʍ�̞ 51< 46< 8< 

ȒũʍO�̞ 11< 16< 54< 

Ŏ 5.4! !Ȓũʍ�O�̞!

 

 Matrix Completion- APGL Image Segmentation LG ˆɰ 

̌ˋΓ̤Ãƚ

Ωŉǽń 
7< 25< 22< 

̌ˋΓ̤āÃ

ƚΩǽń 
55< 37< 40< 

Ŏ 5.5! !̌ˋΓ̤ƚΩ!

 

ɨĺέ�Đ� KinectĝǻQȒũ̌ˋı�Àŉ ί̌ˋƢÃʻďŉȒũ̉Äʍ*

Eʻƀȟ±<ț¶εƇ8ɘƒƸ*ʖʍΛęʻ΃ɊŉɸΆƯȗ,Êʢ ίʍĞɶ

ĹέƸ*EʻƫķȷÀεƇōŉOɫ̳ʍ*ÊȲˣOɫ̳ʍŉ̉ũE³<ÊÃū

HŉƯȗ*ÃČ<�ǒ§Ƈę 3D ί̌ˋɌɽĦΛǻĈίO̳+͙ʕ,ƀ:α

3D ί̌ˋúɲŏHȚ*�ē͝ʲúȒ=ƉĂ̾ƒεƇōOɫ̳ŉ�ǒ³ǎ*

ɓđú·ŉ ί̌ˋ�̬͆įē̳͝O®ŉε̮ō,ÊHȹ¦ŉ<Λǻà�

Matrix Completion- APGLƥʯŮıɓđŉȒũʶǖʻƀ�̞*tEOΛǻ̌ˋΓ

̤ÃƚΩŉǽń*³ÅÅˣ ί̌ˋ́ĞĞȬōœʤ, 

 

 

  



 

 42 

 

ȞZɀɨ̭`�ēk° !

3D ίέ�̻ŉɢƮɓđ:A˫ ίŌɾŉȒũʍĞ*Đ<ơúȀŏǇ˓

ËɠŉɰΛʍĞ,�ŝ 3Dέ�ôȩLŷūÀ̚ŉôȩ*Ǟ:ʐǛțΔŉ 3Ďˋ

ôȩ�*EÃÒ˸áǛ¤ŉ˰ț 3Dôȩ*ɠÊ�ŝ��ŉ 3DYƫēʝÃƛ*

ȷÀȂ̊Ηũʻǟ*E³ÅȷÀƆΖǛ¤+ȖŤɇ̄˃ǟ,ãŗ�gÃʧͣǒ>

ͮɵǟ͢ 3ĎƞȮɁEĞƛF��ŉ̒ÐYƫOǳ·*α 3D�ǒɦ®ɯȮ,�

ƉĂɓ~ŉǵ RGB+D ̌ˋ΅ɔÀ 3D ίYƫ̌ˋãƀ:ɫ̦ȹ\ ίYƫO

ćŉǭ΋, 

ŏ¾ēÃȭ·Ζĵ¹ÓȖ� 3D ί̌ˋŉƉĂ*ÊǼċȲΘƉĂ*ɟ�Ͱ

ÝŉǶʖƜͬęȒũʶǖÔɝx`Ȗ�ʓɰą̌ˋŮƥʯŉǭ΋,ȒũÔɝŉk

¿ū·*Ã<Kßͻ+Ãƽ͂Ȓũ̥ǏßͻİŷĐ�Ȓũ΢͇̌ĝǻ*<Kßͻ

`ƽ͂Ȓũ̥ǏßͻȺƆʻǑƸ*dėƽ͂Ȓũ̥Ǐǣßͻ˴Ưŉ͇ȓEʻǟ,

ÊȒũ΢͇̌ŞͰÝ:ȒũʶǖĝǻŉéΗ*ė˴ƯEʻƽ͂Ȓũ̥Ǐßͻēŉ

Û,ɠÊĐ�Ȓũ΢͇̌ĝǻŉ̌ˋʖÃ8ƣūHŉǭ΋*Ďʡĳ΢ŉǽɘO®*

ė̌ˋ�ǒʖÃO®ɤũŉȒũ̌ˋǉž*ÊȒũʶǖŉì͆`˦ʠũŊȀ̌Υ

: ίYƫŉ¸Ό*³Å̀Ɣ˕Ȓũ̌ˋǣ±Ȕŉʈʯ,Ê̌ˋʈʯ¶˃�£Ã

ȭ·ƉĂ*uƔÉ̎:ΊÍ+ǍȔɨ˜ɦ³ǎ*�ƉĂĐ�ĕˣk¿ÙȨȔ*Ȟ

8ˣŷà�ǈǝì͆_ôȩŉƥʯk¿;Ȟ;ˣŷĐ�x̌ˋ\ɃƀǱͽŉƥʯ

k¿*ėPǈǝì͆_ŷĎ͂̌ˋ�ĈÛ rankŉį̰˕̌ˋǣ±Ȕŉʈʯ*ÊǱ

ĵ̌ˋ\Ƀŉƥʯk¿ŞŷÉ̎ΊÍʸŌɾCÐʨŉΖś˕̌ˋÙ\ɃŮ«ǣ

ʈʯ*ǈǝì͆_ŉƥʯɨĺʻŮōŉƥʯɨĺď*ØŷƥʯƶȓŞŷŮōďĵ

ŝō*³ÅƓÉ̎ǵÅăȢȮƕƀãƸăȢ�É̎Ȅ�Ůōŉƥʯk¿*��£

�ɨ±ĕōʈʯk¿Đɨĺú¸, 

˓ήɨĺέ�óơŉ ίYƫȒũ̉ÄʍƆʻĵ2D΅3Dŉ ίYƫĹέú
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ď*tƆʻF 2D΅ 3Dŉôȩ*óơŉƉĂĐ�ŉŷȒũ΢͇̌ıĝǻŉȒũʶ

ǖ*³ÅȒũʶǖĖÃʻÛŉ˴Ư*Ȗ�~ŉ ί̌ˋǒɩRεƇōú¸ŉ ί

ʍĞ,ɠÊóơĐ�ŉ˓ή̻Ė Kinect Ȅ�ŉȒũʍɝôȩŷà�ƌ�̥ǣɝɻ*

³ÅƓĵl§|ćŉǽńBʖĞęM͸, 

�ĵ�ŝóơƥʯƸ�É̎ʢBǺÍ`Ȓũ̌ˋŉʶǖ*�ēǜ˕̌qÙȨ

ȔŉƸƤóơíȉǒǳǵƧ�Đ�ŉMatrix completionùƀĐ� Tensor 

completion*öƸɾŝŮŉ̌ˋʶǖEʢÙ8ƣǃ̍*̇�ƥʯ̌ˋ�xǫÉŉ

ʶǖ*ĐėƥʯɨĺúͯΏĨ,3DLʧÀƀ8ˣ̙Ž*Ē¹ʿ͇͞ 3DS+3Dˆ

̌` 3D¬­*Ê KinectŞɓđ:8ˣƆ˕;ŗĝǻȒũʶǖŉk¿*�Ɣǵė

Ȓũ̌ˋǣ̳ʢŉƥʯQŮ*ŗ�xĐ�¶ú·͝�C*Ē¹.3DS¬­*ƓĐ

� KinectıĝǻQȒũʶǖŗǻxŪ ~ĳ΢Ňŉ ί̖Ŧ, 
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