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Semantic Occlusion Augmentation for Effective Human Pose Estimation

Hyun-Jae Bae' - Jin-Pyung Kim'" - Jee-Hyong Lee™'

ABSTRACT

Human pose estimation is a method of estimating a posture by extracting a human joint key point. When occlusion occurs, the joint
key point extraction performance is lowered because the human joint is covered. The occlusion phenomenon is largely divided into three
types of actions: self-contained, covered by other objects, and covered by background. In this paper, we propose an effective posture
estimation method using a masking phenomenon enhancement technique. Although the posture estimation method has been continuously
studied, research on the occlusion phenomenon of the posture estimation method is relatively insufficient. To solve this problem, the
author proposes a data augmentation technique that intentionally masks human joints. The experimental results in this paper show that
the intentional use of the blocking phenomenon enhancement technique is strong against the blocking phenomenon and the performance

is increased.
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Fig. 1. The Different Types of Occlusion States: a) Self Occlusion
b) Inter Object Occlusion c) Background Occlusion
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Fig. 2. Framework of Top—down Pipeline
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Semantic Occlusion Data Augmentation
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Fig. 3. Overview of Our Approach. The Input Image is Fed to the HRNet to Obtain Keypoint Groups of Augmentation
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Fig. 4. The Different Types of Target Occlusion: Left) Cutout
Occlusion, Right) Semantic Occlusion
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a) Blurring, b) Cutout, ¢) Cutmix
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Table 1. Parameter Values of the Proposed Model

Parameters Values(functions)
COCO : 17
Number of Keypoints MPLL: 16
Loss Function Cross Entropy
Optimizer Adam
HRNet : 210
Epochs ResNet @ 210
SimpleBase : 140
Shuffle True
Pin Memory True
Blurring
Augmentations Cutout
Cumix
Augmentations Probability 0.5
Targeting Keypoint
Part

Table 2. Human Pose Estimation Results on the MS COCO
2017 Validation Dataset

Augmentation Arch Input Size AP
Baseline hourglass 256x%192 66.9
+SO hourglass 256x%192 70.3
Baseline resnet_50 256x192 70.4
+SO resnet_50 256x192 69.2
Baseline pose_hrnet_ w32 | 256x192 74.1
+SO pose_hrnet_w32| 256x192 74.3

Fig. 6. The Result of Keypoint Heatmap with Occlusion
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COCO val2017 HlolglA
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H w320l4= s
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92 Apolze 247

= o8 FHEEE
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Augmentation Arch Input Size AP AP 0.5 AP 0.75 AP(M) AP(L) AR
Baseline pose_hrnet_w32 256 %192 74.3 90.6 81.7 70.7 80.7 78.8
Blur(parts) pose_hrnet_w32 256x192 74.1 90.3 81.1 70.6 80.2 78.5
Blui%’grts) pose_hrnet_w32  256x192 74.6 90.4 81.9 71.1 81.2 80
Cutout(keypoint) pose_hrnet_w32 256x192 74.5 90.5 81.7 70.9 80.7 78.8
Cmutfg%‘/pom) pose_hrnet_ w32  256x192 74.6 90.4 81.7 71.1 81.2 80
Cutout(parts) pose_hrnet_w32 256x192 74.5 90.5 81.6 70.9 80.7 78.8
Cm"f;(gar“) pose_hrnet_ w32  256x192 74.8 90.5 82.2 71.1 81.8 80.1
Cug;&;&ggggg T pose_hrnet_w32  256x192 743 90.5 81.1 70.8 80.6 78.6
Cutout(keypoint) +
Blur(keypoint) pose_hrnet_w32 256x%192 74.7 90.2 82 71 81.5 80
+SO
Culgj’grt((gjrrtf)) * pose_hrmet w32  256x192 743 90.4 81.2 70.6 80.5 78.6
Cutout(parts) +
Blur(parts) pose_hrnet_w32 256%192 74.5 90.4 81.9 71.1 81.1 79.8
+SO
Cutmix pose_hrnet_w32 256x192 74.4 90.7 81.5 71.1 80.5 78.8
Cﬁggix pose_hrnet_ w32 256x192 74.7 90.3 82.1 71.1 81.4 80
Augmentation Arch Input Size AP AP 0.5 AP 0.75 AP(M) AP(L) AR
Baseline pose_hrnet_w48 384 %288 76.3 90.8 82.9 72.3 83.4 81.2
Blur(parts pose_hrnet_wd8  384x288  76.4 90.8 83.2 725 83.4 81.4
Cuoutkeypoint) - poe hmet wds  384x288 768 90.9 833 729 89  8L]
Cutofg(gam) pose_hrnet w48  384x288 76.7 90.7 83.4 72.8 83.6 81.6
Cutout(keypoint) +
Blur(keypoint) pose_hrnet_w48 384 %288 77.2 91 84 73.4 84 82
+SO
Cutout(parts) +
Blur(parts) pose_hrnet_w48 384 %288 76.9 91 83.5 73 84 81.7
+SO
Cutmix+SO pose_hrnet_w48 384x288 76.7 90.9 83.4 72.8 83.9 81.7
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Table 4. Human Pose Estimation Results on the MPIl Validation Dataset - HRNet

Augmentation Arch I;I; lelt Head Shoulder Elbow — Wrist Hip Knee Ankle Mean l\ézail
Baseline pose_hrnet_ w32 256x256  97.1 95.9 90.3 86.4 89.1 87.1 83.3 90.3 37.7
Blur(keypoint) pose_hrnet_w32 256x256  97.1 95.9 90.3 85.8 89.2 86.4 82.2 90 37.5
Blur(ﬁ‘?syopomt) pose_hrnet_w32 256x256 972 958 899 8.9 887 864 824 899 373
Blur(iesygomt) pose_hret_wd8 256x256 972 96 907 866 894 866 828 903 382
Cutout(part) pose_hrnet_w32 256x256  97.5 96.2 90.7 86.6 89.2 86.5 83 90.4 38
Cm‘lustg’a“) pose_hrnet w32 256x256 97.2 965 915 8.9 902 873 836 99 383
Cut"fstga“) pose_hret_wd8 256x256 973 966 914 871 907 88 844 912 389
Cutmix pose_hrnet_ w32 256x256  97.4 96.3 90.9 86.6 89.5 86.4 82.9 90.5 38.2
Cfsfgix pose_hrnet w32 256x256 973 967 916 87 897 8.4 844 91 38
Cumix pose_hmet_w48 256x256 974 965 917 872 %02 8 86 912 39
Table 5. Human Pose Estimation Results on the MS COCO 2017 Test-dev Dataset - HRNet
Augmentation Arch Input Size AP AP 0.5 AP 0.75 AP(M) AP(L) AR
Bhﬁiﬁgnﬁ pose_hrnet_w32 256x192 73.6 92.1 81.8 70.2 79.4 78.9
Cutoutglfsegpoint) pose_hrnet w32 256x192 74 92.4 82.2 70.8 79.6 79.3
Cutof;%’ar“) pose_hrnet w32 256x192 73.9 923 82.2 70.7 79.6 79.3
Cutout(keypoint) +
Blur(keypoint) pose_hrnet_w32 256%192 73.9 92.4 82.2 70.6 79.6 79.3
+SO
Cutout(parts) +
Blur(parts) pose_hrnet_w32 256%192 73.8 92.2 82 70.5 79.5 79.1
+SO
Cﬁtsrg" pose_hrnet w32 256x192 73.8 223 82.1 70.7 79.4 79.2
Augmentation Arch Input Size AP AP 0.5 AP 0.75 AP(M) AP(L) AR
Bhﬁiﬁgnﬁ pose_hrnet_w48 384x288 75.5 92.5 83.4 72 71.4 80.6
Cutoutlkeypoint) pose_hrnet_w48 ~ 384x288 759 92.6 83.7 723 82 81
Cu“féga”9 pose_hrnet w48  384x288 75.8 926 83.5 72.2 81.7 80.9
Cutout(keypoint) + 76.3
Blur(keypoint) pose_hrnet_w48 384 %288 (coco 92.7 84.2 72.9 82.1 81.3
+SO SOTA #13)
Cutout(parts) +
Blur(parts) pose_hrnet_w48 384 %288 76 92.7 83.6 72.5 82 81.1
+SO
Cutmix pose_hrnet w48 384x288  75.9 2.6 83.6 723 82 81
Table 5+ HMEY ST HES w329t w48 2-8-510] COCO HAE toJe] AEQ] At oz A2 AX ZA|
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Fig. 8. Example of Inter Object Occlusion on
the COCO Test Set

Fig. 9. Example of Background Occlusion on
the COCO Test Set
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