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Introduction In the process of SSM generation as shown in Fig. 2, the SSM is Experimenta| Results
based on the assoclated relationships of the anatomical keypoints (b). | \ve evaluate the system on two dataset: 1. portrait segmentation

The skeleton map (c) Is generated by connecting the associated | yaiacet [10]. 2. a new dataset named person segmentation dataset
keypoints with ovals. The frame map (d) Is generated by filling the | s applied an image pyramid resizing (IPR) data augmentation to

torso and head regions of th_e skeleton map. Th_e final SSM (&) 1s maintain the segmentation precision with low resolution inputs. IPR
generated by computing a saliency value as the likelihood that each | g/ the iInput image size to the same aspect ratio as the network input.

pixel belongs to the person. to reduces a considerable amount of computational load.

In this work, we propose a person segmentation system that
achieves high segmentation accuracy with a much smaller CNN
network. In this approach, key-point detection annotation IS
Incorporated for the first time and a novel spatial saliency map, In
which the intensity of each pixel indicates the likelihood of forming a
part of the human and reflects the distance from the body, IS

LightWeight automatic Person Segmentation Network (LWPSN) segmentation dataset. person segmentation dataset.
IS proposed, which iIs small and efficient for person segmentation by Method Model size | mIoU Method 150
leveraging atrous convolution. Graph-cut [2] - 80.0% | 'FCN 83.11 %
PortraitFCN [10] 537.1 MB 95.9% PersonDeepLaby?2 2% 30 7,
P itDeepLabv?2 [22 530.1 MB 96.1% :
PrOpOsed Method - SEe. S SUNe. OrtranB;zp[ﬁ]V = 530.1 MB | 96.7% Ef{;’ggeg%]ﬁb("“) 32-82(;0
As ill r in Fig 1 r high- r rson mentation o . - PortraitDeepLabv3+ (ours) | 161.0 MB | 97.59% + Ours . 0
St US,;[ ited g X Ou g. aciu aC}(; pe ZO Se?h entatio _ (a) o (b) (U_ (d) (€) LWPSN (ours) 55.5MB | 97.53% LWPSN+SSM+IPR (ours) | 93.11%
SyStem 1akes a person Image as Input, and produces the person Fig. 2. (a) The original color person image. (b) The result from the pose Our work combines nose-detection annotation for Dersons to
segmentation mask as output. detector. (c) The skeleton map. (d) The frame map. (e) The final SSM. X X

L | _ _ Improve the segmentation precision. This approach can also be
*The original image Is resized and fed into a pose detector 10 | the nroposed LWPSN has a much smaller model, and feeds forward | extended to the segmentation for other objects. The experimental

the SSM as the fourth channel of input as shown in Fig. 3. The | results prove that the SSM generated from the pose detector and IPR

. A novel Spatial Saliency Map (SSM) is generated relying on LWPSN consists of three parts: Increases the efficiency with a small network. The proposed system
obtains state-of-the-art accuracy on the person segmentation dataset.

extract the keypoints of the human pose.

these keypoints, and expressing the distance from each arbitrary 1. a feature extractor with our compressed version of ResNeXt,
pixel to the human body with a gradient saliency value. which only have 29 layers and 32 in cardinality

+ The image and the corresponding SSM are concatenated and fed | 2= @ Atrous Spatial Pyramid Pooling (ASPP) layer with dilation
into the LWPSN block. rates of 4, 8, and 12, respectively

3. adecoder to recover object segmentation details

Key points extraction SSM generation
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Fig.1. High-accuracy automatic person segmentation system overview. e e Images; Middle:  PortraitFCN;  LWPSN + IPR; Right: LWPSN + SSM +

Fig. 3. Lightweight person segmentation network (LWPSN) architecture. A R19t: LWPSN IPR



