
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-0590-8 

SMPTE Annual Technical 
Conference & Exhibition 2019 

Los Angeles, California, USA 
21-24 October 2019 

 

 

 



Printed from e-media with permission by: 

 
Curran Associates, Inc. 

57 Morehouse Lane 
Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2019) by Society of Motion Picture and Television Engineers 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2020) 
  
For permission requests, please contact Society of Motion Picture and Television Engineers 
at the address below. 
  
Society of Motion Picture and Television Engineers 
White Plains Plaza 
445 Hamilton Ave STE 601 
White Plains, New York 10601-1827 
USA 
 
 
Phone: +1 914 761 1100 
Fax: +1 914 206 4216 
 
www.smpte.org 
 
 
Additional copies of this publication are available from: 

 

Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 

mailto:assctadmin@ozemail.com.au


TABLE OF CONTENTS 

 
8K CAMERA RECORDER USING ORGANIC-PHOTOCONDUCTIVE CMOS IMAGE 
SENSOR AND HIGH-QUALITY CODEC ......................................................................................................... 1 

S. Sato, T. Yamashita, M. Miyazaki 

1.25-INCH 3-CMOS MULTI-FUNCTIONAL HIGH-SPEED 8K CAMERA SYSTEM ................................. 17 
R. Funatsu, T. Yasue, K. Tomioka, K. Kikuchi, T. Matsubara 

DEVELOPMENT OF NEW 4K 8K UHDTV SATELLITE BROADCASTING SYSTEM IN 
JAPAN ............................................................................................................................................................... 33 

K. Hayashi, K. Kumamaru, S> Yokozawa 

APPLYING MACHINE LEARNING-BASED ALGORITHMS TO POST PRODUCTION 
WORKFLOWS .................................................................................................................................................. 47 

N. Moënne-Loccoz 

ROTOSCOPE AUTOMATION WITH DEEP LEARNING (RECIPIENT OF THE 2019 
STUDENT PAPER AWARD) ........................................................................................................................... 64 

O. Estrada, N. Peretti, R. Figueroa 

HOW AI TECHNOLOGY IS DRAMATICALLY IMPROVING VIDEO COMPRESSION FOR 
BROADCAST AND OTT CONTENT DELIVERY ......................................................................................... 73 

J.-L. Diascorn 

HOW WILL WE ARCHIVE AND PRESERVE THE MOVIES OF TOMORROW  ....................................... 87 
P. Routhier 

BRIGHTNESS IN CINEMA WHEN IS IT TOO BRIGHT  ............................................................................. 97 
S. Ploumis, R. Boitard, G. Damberg, A> Ballestad, P. Nasiopoulos 

UNIFORMITY MEASUREMENT FOR FRENCH CINEMA ........................................................................ 115 
F. Helt, H.-N. Locher 

SMPTE NBC CLOUD MEDIA CREATION MANUSCRIPT FINAL.PDF ................................................... 133 
K. Fornito, C. Zembower, S. Sneddon 

HOW CLOUD TECHNOLOGY IS CHANGING THE LIVE TRANSCODING LANDSCAPE  ................. 149 
T. Fautier 

LIVE CLOUD INGEST USING AN OPEN APPROACH TO RIST, SRT AND 
RETRANSMISSION PROTOCOLS ............................................................................................................... 158 

M. Wånggren, L. Thyresson 

CREATING BANDWIDTH-EFFICIENT WORKFLOWS WITH JPEG XS AND SMPTE ST 
2110 .................................................................................................................................................................. 185 

J.-B. Lorent, A. Descampe, C. Buysschaert 

SPEED-DISTORTION OPTIMIZATION TRADEOFFS IN OPEN SOURCE HEVC ENCODING ............. 196 
P. Ramachandran, P. Karadugattu, A. Giladi, D. Grois, P. Venkatesan, B. Hariharan, K. 

Sampath, K. Goswami, K. Pikus 

MPEG-5 EVC  .................................................................................................................................................. 206 
J. Samuelsson, K. Choi, J. Chen, D. Rusanovskyy 



METAMERISM, COLOR ELLIPSES AND COLOR ERRORS .................................................................... 217 
F. Helt 

ΔEITP IS NOW ITU-R BT.2124--IS THE INDUSTRY READY TO MOVE ON FROM ΔE2000?  .............. 231 
C. Meininger, T. Pruitt, V. Teoh 

AUXILIARY VIDEO TRACK IN IMF ........................................................................................................... 257 
G. Reston, U. du Bosque, R. de Pomerai, D. Tatut, T. Davis, A. Dunne 

ENGAGEMENT WITH THE NEXT-GEN SMPTE S ROLE IN K-12, HIGHER EDUCATION, 
AND OTHER INSTITUTIONS ....................................................................................................................... 268 

J. Shike 

HDR AND WCG IMAGE QUALITY ASSESSMENT USING COLOR DIFFERENCE METRICS ............ 283 
A. Choudhury, J. Pytlarz, S. Daly 

AN INVESTIGATION OF CREATIVE POWER AND THE VALUE WIDE COLOR GAMUT 
BRINGS TO MOTION PICTURE MASTERING .......................................................................................... 303 

J. Zuena 

FILM GRAIN AND FILM SCANNER NOISE IN HDR VIDEO  .................................................................. 326 
M. Smith, M. Zink 

STRATEGIES FOR SECURING SMPTE ST 2059-2 PTP NETWORKS ...................................................... 354 
T. Kernen, N. Kerö 

LARGE SCALE DEPLOYMENT OF SMPTE ST 2110 THE IP LIVE PRODUCTION FACILITY ............ 373 
S. Sneddon, C. Swisher, J. Mayzurk 

GPIO OVER IP - AMWA IS-07 AS A GENERAL-PURPOSE API THAT EASILY SCALES .................... 404 
A. Bönninghoff 

WIDE AREA FACILITIES INTERCONNECT WITH SMPTE ST 2110 ...................................................... 421 
A. Rayner 

HOW WE TESTED THE MEDIA OVER IP DEVICES TO BUILD OUR NEW FACILITY ....................... 430 
F. Poulin, S. Nyamweno, P. Keroulas, W. Vermost, P. Ferreira 

HOW TO SUCCESSFULLY COMMISSION A SMPTE ST 2059 PTP SYSTEM ........................................ 443 
L. Whitcomb 

HOW CAN OTT SERVICES MATCH THE QUALITY OF BROADCAST  ................................................ 458 
T. Fautier 

IP NETWORK BASED DELIVERY OF COORDINATED UNIVERSAL TIME FOR ATSC 3.0 
SINGLE FREQUENCY NETWORKS ............................................................................................................ 471 

M. Danielson 

BROADCAST GATEWAY, HEART OF ATSC 3.0 DELIVERY NETWORK ............................................. 476 
E. Pinson 

SECURITY FOR DISCOVERY AND CONNECTION MANAGEMENT OF SMPTE ST 2110 
MEDIA DEVICES ........................................................................................................................................... 486 

A. Bönninghoff 

A PRACTICAL GUIDE TO SECURING SMPTE ST 2110 SYSTEMS ........................................................ 493 
L. Whitcomb 



AMBIDIO AN INTRODUCTION TO IMMERSIVE STEREO, WORKFLOW, AND 
EVALUATION ................................................................................................................................................ 503 

P.-L. Hsieh, T.-Y. Wu, S. Levine, S. Morris 

A NEW SIGNAL FOR MEASURING LOUDSPEAKER MAXIMUM LINEAR SPL .................................. 518 
R. Schwenke 

DATA IN DNA THE ARRIVAL OF DNA-BASED DATA STORAGE AND COMPUTING ..................... 526 
N. Gold 

AUTOMATED VFX PIPELINE FOR THE PURPOSE OF SERVICING THE CREATION OF 
DOWNSTREAM MASTERS .......................................................................................................................... 547 

J. Watts, T. Witkowski 

A NOVEL METHOD FOR THE SIMULTANEOUS CREATION OF LIVE, HDR AND SDR 
VIDEO. ............................................................................................................................................................ 559 

S. Thompson, A. Cotton 

Author Index 

 




