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Introduction

Focal stack images are a set of 2D images focused at 

different depths

(b)Post-capture refocusing(a)Focal stack images 

Fig. 1. Examples of focal stack images 
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Introduction

(b) 3D displays(a) Focal stack

Fig. 2. Example of 3D displays by focal stack images in [1] 

[1] Keita T, Yuto K, Toshiaki F. From Focal Stack to Tensor Light-Field Display[J].

IEEE Transactions on Image Processing, 2018:1-1.
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Proposed compression scheme

 Problem statement

Fig. 3. Blurriness of  focal stack 

Close-up of region

Focal stack sequence
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Proposed compression scheme

 Problem statement

Fig. 4. Imaging model of focal stack 
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Proposed compression scheme

 Problem statement

Simplification

(1)

(2)

[2] Shroff S , Berkner K . Plenoptic System Response and Image Formation[C]//

Imaging Systems & Applications. 2013.

2D Gaussian PSF

PSF proposed in [2] 
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Proposed compression scheme

 Problem statement

Fig. 5. Representing a stack by its neighboring two stacks
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Proposed compression scheme

 Problem statement

𝐷0 = 𝐴⊗𝐺𝑎𝑢𝑠𝑠(𝜎)

𝐷1 = 𝐶 ⊗ 𝐺𝑎𝑢𝑠𝑠(𝜎)

σ = argmin
σ

1

𝑀 ×𝑀
𝐵 − 𝐷𝑖 2

2 , s. t. 0 < σ ≤ 𝑢𝑝𝑝𝑒𝑟 𝑏𝑜𝑢𝑛𝑑

Solve optimization problem

D Predicted block

C Next blockA Previous block B Current block 

𝜎 Gaussian kernel 

(1)

(2)

(3)
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Proposed compression scheme

 Gaussian guided inter prediction model

Fig.6.  Overview of proposed compression scheme
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Experiment

 Validating experiment

Test conditions: Low Delay B (LDB), Low Delay P (LDP) and Random 

Access (RA), QP = 22, 27, 32, 37

Anchor: HEVC Test Model--HM 16.20
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Experiment

 Validating experiment

Fig. 7. Comparison of residual distributions between proposed 

model and anchor.
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Experiment

 Experimental result

Fig.8. RD performance of proposed model for focal stack sequences.



14

Experiment

 Experimental result

Table 1: Comparison in term of BDBR(in %) and BDPSNR(in dB) 

between proposed model and HEVC anchor
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Summary

➢ Simplify the blurriness of focal stack image as a 2D Gaussian point spread

function (PSF).

➢ On encoder side, implement Gaussian guided motion estimation and motion

compensation, and set Gaussian parameter as supplementary syntax element.

➢ On decoder side, parse Gaussian parameter and recover compressed focal

stack images

We propose a Gaussian guided inter prediction model for focal stack

images compression



16

Any question?
please contact Kejun Wu

wukejun@hust.edu.cn


