
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 11794 
 
 

Proceedings of SPIE 0277-786X, V. 11794 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

Fifteenth International 
Conference on Quality 
Control by Artificial Vision 
 
 
 
Kenji Terada 
Akio Nakamura 
Takashi Komuro 
Tsuyoshi Shimizu 
Editors   

 
 
 
12–14 May 2021 
Virtual Tokushima, Japan 
 
 
Sponsored by 
Technical Committee on Industrial Application of Image Processing, Japan Society for 
Precision Engineering (JSPE)                                       
 
Published by 
SPIE 
 



The papers in this volume were part of the technical conference cited on the cover and title page. 
Papers were selected and subject to review by the editors and conference program committee. 
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The 
publisher is not responsible for the validity of the information or for any outcomes resulting from 
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
Author(s), "Title of Paper," in Fifteenth International Conference on Quality Control by Artificial Vision, 
edited by Kenji Terada, Akio Nakamura, Takashi Komuro, Tsuyoshi Shimizu, Proc. of SPIE  11794, 
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510644267 
ISBN: 9781510644274 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2021 Society of Photo-Optical Instrumentation Engineers (SPIE). 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit 
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising 
or promotion, or any form of systematic or multiple reproduction of any material in this book is 
prohibited except with permission in writing from the publisher. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as 
soon as they are published online, and connects the same identifier to all online and print versions 
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 



  Contents 
 
   FIFTEENTH INTERNATIONAL CONFERENCE ON QUALITY CONTROL BY ARTIFICIAL VISION 
     
 11794 02  Monocular visual odometry for underground railway scenarios [11794-5] 

     
 11794 03  Synthetic training data generation for deep learning based quality inspection [11794-13] 

     
 11794 04  Inner and outer 3D shape reconstruction of puppet head from CT images [11794-17] 

     
 11794 05  Interest of pseudo-focused images for key-points detection in plenoptic imaging [11794-20] 

     
 11794 06  A reconstruction method of 3D face model from front and side 2D face images using deep 

learning model [11794-22] 
     
 11794 07  Inspection of mechanical assemblies based on 3D deep learning approaches [11794-23] 

     
 11794 08  Deflectometry based on light-field imaging [11794-24] 

     
 11794 09  Scan quality estimation for industrial computed tomography using convolutional neural 

networks [11794-25] 
     
 11794 0A  Aperture localization based on vibro-stimuli generated from distance variation [11794-45] 

     
 11794 0B  Training PointNet for human point cloud segmentation with 3D meshes [11794-32] 

     
 11794 0C  Development of a 3D visualization system for the cerebral aneurysm coil embolization 

[11794-35] 
     
 11794 0D  3D reconstruction of mirror-like surfaces by smart deflectometry [11794-47] 

     
 11794 0E  Quality assessment of dynamic virtual relighting from RTI data: application to the inspection of 

engineering surfaces [11794-48] 
     
 11794 0F  Tiny range image sensors using multiple laser lights for short distance measurement [11794-50] 

     
 11794 0G  Improved visual saliency estimation on manufactured surfaces using high-dynamic 

reflectance transformation imaging [11794-51] 
     
 11794 0H  Development of image simulator for forward-looking sonar using 3D rendering [11794-53] 

     
 11794 0J  Polynomial-fitting based calibration for an active 3D sensing system using dynamic light 

section method [11794-55] 
     

iii



 11794 0K  Separation of compound actions with wrist and finger based on EMG [11794-4] 

     
 11794 0L  Digital twins of human corneal endothelium from generative adversarial networks [11794-10] 

     
 11794 0M  Latent space visualization of half face and full face by generative model [11794-21] 

     
 11794 0N  Identification of insect infiltration time by tissue slice [11794-18] 

     
 11794 0O  Piano performance support system with a head-mounted display [11794-30] 

     
 11794 0P  Recipe recommendation and cooking instruction based on food material recognition 

[11794-34] 
     
 11794 0Q  Environment understanding during walking via modality conversion from visual to haptic 

information: evaluate impression for the vibro-stimuli simulated by optical flow [11794-36] 
     
 11794 0R  Supporting sports instruction with comparative display of forms [11794-42] 

     
 11794 0S  Webcam-based categorization of task engagement of PC users at work [11794-43] 

     
 11794 0T  Social distance measurement for indoor environments [11794-44] 

     
 11794 0U  Vision-based classification of mosquito species: data augmentation by background 

replacement for convolutional neural network-based species classification of smashed 
mosquitoes [11794-41] 

     
 11794 0V  Proposal for 3D visualization of cardiac mechanical activity by hybrid stereo measurement 

[11794-56] 
     
 11794 0W  Reducing depth ambiguity in 3D human pose and body shape estimation [11794-57] 

     
 11794 0X  You don't drink a cupboard: improving egocentric action recognition with co-occurrence of 

verbs and nouns [11794-60] 
     
 11794 0Y  Automatic dataset collection for speech-driven gesture generation [11794-61] 

     
 11794 0Z  Multi-modal action segmentation in the kitchen with a feature fusion approach [11794-65] 

     
 11794 10  A comparative study of batch ensemble for multi-object tracking approximations in 

embedded vision [11794-26] 
     
 11794 11  Personal authentication and recognition of aerial input Hiragana using deep neural network 

[11794-3] 
     
 11794 12  R-CNN based automated visual inspection system for engine parts quality assessment 

[11794-8] 
     
 11794 13  Active learning using weakly supervised signals for quality inspection [11794-9] 

iv



     
 11794 14  Weed detection by analysis of multispectral images acquired under uncontrolled illumination 

conditions [11794-12] 
     
 11794 15  Identify solar panel defects by using differences between solar panels [11794-14] 

     
 11794 16  Towards a quantitative characterization of wear particles using image analysis and machine 

learning [11794-15] 
     
 11794 17  Estimation of beef marbling standard for live cattle using multi-input convolutional neural 

network with ultrasound images [11794-16] 
     
 11794 18  On learning deep domain-invariant features from 2D synthetic images for industrial visual 

inspection [11794-28] 
     
 11794 19  Automatic recognition of parasitic bee species using wing vein shape [11794-29] 

     
 11794 1A  Continual learning: linear layer classifier concatenation using image processing transform 

functions [11794-33] 
     
 11794 1B  Evaluation of shot peening machined surface by image processing [11794-1] 

     
 11794 1C  An intelligent traffic control systems using on-road cameras [11794-49] 

     
 11794 1D  Pre-training dataset generation for classifying beams of vehicle headlights from nighttime 

camera image [11794-59] 
     
 11794 1E  Out-of-distribution detection for fungi images with similar features [11794-63] 

     
 11794 1F  Verification of denoising performance of edge-preserving noise reduction filter using fast 

M-estimation method [11794-66] 
     
 11794 1G  Human detection from low-resolution video images using 3D convolutional neural network 

[11794-52] 
     
     

 

v


