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Investigation of image preprocessing and face covering influences
on motion recognition by a 2D human pose estimation algorithm

1 .2 3*
Eunsol Noh’, Sarang Yi", Seokmoo Hong
"Department of Mechanical Convergence Engineering, Kongju National University
"Department of Mechanical Engineering, Kongju National University
3Department of Mechanical & Automotive Engineering, Kongju National University

2 o Ax ARiolA AF2 i*“;i— 2 QA=A RE A& 71E2 HolE HEko] o2 A& E&o] F-go] E7lsdt
o} ol HlA 79k A Q14 HPHo R Holy FHIL 7]'*01"/} oju|A| Tlo]&of wa} ek gho] g=hd 4= o
A 2 A HA S ’\]’“QOH A AAE 4 Al QFE A= JAE EE B A e 2K
sttt H]A HPH % OpenPose?] 3714 29 MPII, COCO ¥ COCO + foot& AFE-F 2w, CNN(Convolutional
Neural Networks)& AH&3t OpenPose T304 d= 714 9 o]n]A] MA o] A= FF2 LAUstaLat A
o 7, oW|A] 7] 9@ FEHEE Wil HSE AR 2 w7 WS olu]A] HolHE 3 7HA] Hdo] &3] HA
3t A= FF Ate] AF 2xke} PCK (Percentage of correct Keypoint)2 FFLE gt 11 23 COCO +
foot HE-Z 3 7HA] w7l Weof et RIFL7F 7P Wt B3 olW]A] A7 50% (B2 3024 x 4032004 1512
x 20162 &4) o4 Hl&o| 7MF A5, MPII ZdY emboss YEHE 18 o A 22 H4to] Hdf 60pixel
TaEe] F4E 2H%E 43

Abstract In manufacturing, humans are being replaced with robots, but expert skills remain difficult to
convert to data, making them difficult to apply to industrial robots. One method is by visual motion
recognition, but physical features may be judged differently depending on the image data. This study
aimed to improve the accuracy of vision methods for estimating the posture of humans. Three OpenPose
vision models were applied: MPII, COCO, and COCO+foot. To identify the effects of face-covering
accessories and image preprocessing on the Convolutional Neural Network (CNN) structure, the
presence/non-presence of accessories, image size, and filtering were set as the parameters affecting the
identification of a human's posture. For each parameter, image data were applied to the three models,
and the errors between the actual and predicted values, as well as the percentage correct keypoints
(PCK), were calculated. The COCO+foot model showed the lowest sensitivity to all three parameters. A
{50% (from 3024 %4032 to 1512%2016 pixels) reduction in image size was considered acceptable. Emboss

filtering, in combination with MPII, provided the best results (reduced error of {60 pixels).
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Fig. 1. Motion capture based on depth sensors
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Fig. 3. “Keypoints” for MPII, COCO and COCO + foot
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Table 1. Camera specification

Resolution 12 MP f/2.2 primary camera

Image Resolution 4000%3000 pixels

Camera Feature 10 xdigital zoom, 2Xoptical zoom

Physical Aperture F2.2
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