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Introduction

« Key technology in image editing and film production
* Improve the professional workflow in these fields
« [Face image matting is mainly used in portrait synthesis

« Background and foreground are hard to be decomposed
« Misjudge the background and foreground

* Lose important details, such as ears, hair, eyes
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Innovations

* \We propose an automatic and efficient image matting and fusing system
for portrait synthesis, without requiring manual interaction.

 \We propose an accurate trimap generation method based on semantic
segmentation, which can serve as the guidance for the automatic matting.

* \We propose a gradient domain based detail-preserving fusion mechanism
to synthesize portrait with specified background, which facilitates to
avold sharp edge noise.



Related Works

Traditional Methods:

« Sampling-based methods: Bayesian matting. Shared sample matting. Global sample matting. Spare
coding matting

* Propagation-based methods: Poission matting . Random walking matting - KNN matting .
Information-flow matting. non-local. spectral matting

Deep Learning:

 DeepLab. Deep Image Matting(Xu et al. 2017). BSH Matting(Liu et al. 2020) . Background Matting
(Sengupta et al. 2020). High-Resolution Matting(Yu H et al. 2020) . Improved Image(Wei T et al.
2020) . Pymatting(Germer T et al. 2020) . Real-Time High-Resolution Background Matting(Lin S et
al. 2020) . Portrait image embedding (Tewari A et al. 2020)



Method

Automatic face detection
Face trimap generation algorithm
Face alpha channel prediction

Detail-preserving fusion mechanism
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Method Overview

* Pipeline
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Method: Trimap Generation Pipeline

 Face trimap generation algorithm
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Method: Automatic Trimap Generation Network

* The DeepLab-v3+ is employed as the backbone network.
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Method: Alpha Channel Prediction
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Method: Fusion

* Non-local fusion: local to global regions. the pixel value after denoising p position

l
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Method: Detail-Preserving Fusion Mechanism

* Image alpha channel fusion with specified background

Non-local filter Without Non-local filter
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Experiments Settings

» Datasets
213 Images of 481 images (Xu et al. 2017) with high quality alpha channel
268 Images with alpha channel built by ourselves
VOC. COCO
« Training
43100 images: 431 images In the datasets fuse with 100 images in VOC
« Testing
1000 images :50 Images In the datasets fuse with 20 images in COCO
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Input Image Deeplab Liu et al. 2020 Ours

More details are preserved with our method than DeepLab, and infinitude approach to
Liu et al.2020
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Results

Shared Matting[2] 128.9 0.091 126.5 135.3
Global Matting[3] 133.6 0.068 97.6 133.3
Deep Image

Matting[4] 54.6 0.017 36.7 55.3
BSH Matting[9] 58.0 0.026 16.0 54.0
Ours 54.4 0.018 35.0 54.9

Notes: The references here are the same order with the manuscript.



Results

Input Image Xu et al.2017 Ours Ground Truth

More details are preserved with our method, which is more close to the ground truth
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Input Image Xu et al. 2020 Ours Ground Truth

Robust to noise with our method, which is more close to the ground truth
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Results
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Compared with the state-of-the-art commercial software, our method shows better results
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Results

Complex
background

Unrecognizable VI r 2l Remove-bg (commercial)

Input Image

Alpha Result

Compared with the state-of-the-art commercial software, our method shows better results
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Results

Simple
background




Results

Limitations

Low-contrast background Low-resolution source image
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Results

Low-contrast
and blur
background

Input Image ours Remove-bg (commercial)

Compared with the state-of-the-art commercial software, our method shows better results
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Results

Long and
disheveled
hair

Input Image ours Remove-bg (commercial)

Compared with the state-of-the-art commercial software, our method shows fusion results
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Experiment (Efficiency)

Experiment (Efficiency)
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Experiment (Efficiency)
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Experiment (Performance Comparisons)
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Practical Application System of Our Method

An Automatic Image Matting Method Of Identification Photo
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Conclusions

* \We propose a fully-automatic and efficient image matting and fusing system for
detail-preserving portrait synthesis, without requiring manual interaction.

 Our system has been extensively tested in realistic scenes with various
backgrounds

« We have applied our system for practical use.
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