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* Multi-plane representation
* Learning-based

* Facebook => Layered depth image (LDI)




Layered depth image (LDI)

* Color and depth value / /

* Holds any number of pixels

New Rule :

* No neighbors across depth

discontinuities /s

Q.
I
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Depth map

ilateral median filter

Normalize

t00~1 window 7x7

O spatial 4.0

Ointensity
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(a) Initial LDI (b) Cut across discontinuity (c) Context/ synthesis (d) Inpainted
(fully connected) regions
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Input context/synthesis w/o dilation w/ dilation
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Color inpainting
network
Context color Inpainted color
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—_
Select
subproblem Edge inpainting
network
Context edges Inpainted edges
—
Depth inpainting

network

Context depth Inpainted depth




Color and depth inpainting

* Edge inpainting network : GAN
* Depth inpainting network : U-net

* Colorinpainting network : U-net

L = Leontext + 6‘[‘.';}'31:!:5553 T O-USLperr:'-:fpnmf + 1 EDL.ST}':"E +0.01L,, # Color inpainting loss

!

Depth inpainting loss
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Multi-layer inpainting

::’ ) c A

(a) None (b) Once (c) Twice
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Convert to texture mesh

RGB — D data image
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Our results
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Table 1. Quantitative comparison on the RealEstate 10K dataset.

Methods SSIM+ PSNR+ LPIPS |
Stereo-Mag [72] | 0.8906 2671  0.0826
PB-MPI |5 0.8773 2551  0.0902
LLFF [39] 0.8062  23.17  0.1323
Xview [4] 0.8628 2475  0.0822
Ours 0.8887 2729  0.0724




Result

Table 2. Using depth edge as guidance improves the results.
Blue: results in disocculded regions.

Methods SSIM 7 PSNR 1 LPIPS |
Diffusion 0.8665 (0.6237) 25.95(18.91) 0.084
[npaint w/o edge 0.8665 (0.6247) 25.96 (18.94) 0.084
[npaint w/ edge (Ours) | 0.8666 (0.6265) 25.97 (18.98) 0.083

Table 3. Using color inpainting model gives better perceptual
quality. Our dilation heuristic further boosts the performance.
Blue: results in disocculded regions.

Methods SSIM 1 PSNR 1+ LPIPS |
Diffusion 0.8661 (0.6215) 25.90 (18.78) 0.088
Inpaint w/o dilation 0.8643 (0.5573) 25.56 (17.14) 0.085
Inpaint w/ dilation (Ours) | 0.8666 (0.6265) 25.97 (18.98) 0.083

(a) Disocclusion

(c¢) w/o Dilation

(b) Diffusion

(d) w/ Dilation

P
.‘-_'_-;'_--_'.-l\..- =




o o o
W] " = | ] 5| ] ]

M

] ]
“----“-----

.
AR o

.
.”..-..-......-.“...-.....
X X ! X

..“........“..........”.............“................”.......“........“..........”........

S
e e e e S
Th s, 3 Lun L
Th s, 3 Lun L
- - - = i o
" M u o, u ]
O T T T b T

M l”l M u, "

(L) i

Lo

R

i

e,



Outline

5. Conclusion

33



Conclusion

Proposed an algorithm to create 3D photography from RGB-D image
Created layered depth image representation through context-aware
color and depth inpainting

Applied edge inpainting network to inpaint occlusion edges

Produced fewer artifacts when compared with other techniques
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