Digital Photography IX

Nitin Sampat
Sebastiano Battiato
Editors

4-6 February 2013
Burlingame, Cadlifornia, United States

Sponsored by
IS&T—The Society for Imaging Science and Technology
SPIE

Cosponsored by
Qualcomm Inc. (United States)
Canon Inc. (United States)

Published by
SPIE

Proceedings of SPIE 0277-786X, V.8660

PROCEEDINGS

IS&T / SPIE

Electronic
Imaging

SCIENCE AND TECHNOLOGY

Volume 8660

Digital Photography IX, edited by Nitin Sampat, Sebastiano Battiato, Proc. of SPIE-IS&T Electronic Imaging,
SPIE Vol. 8660, 866001 - © 2013 SPIE-IS&T - CCC code: 0277-786/13/$18 - doi: 10.1117/12.2020100

SPIE-IS&T/ Vol. 8660 866001-1



The papers included in this volume were part of the technical conference cited on the cover and
fitle page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published
herein as submitted. The publishers are 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 this book:
Author(s), 'Title of Paper," in Digital Photography IX, edited by Nitin Sampat, Sebastiano Battiato,
Proceedings of SPIE-IS&T Electronic Imaging. SPIE Vol. 8660. Article CID Number (2013)

ISSN: 0277-786X
ISBN: 9780819494337

Copublished by
SPIE
P.O. Box 10, Belingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

and
IS&T—The Society for Imaging Science and Technology
7003 Kilworth Lane, Springfield, Virginia, 22151 USA
Telephone +1 703 642 9090 (Eastern Time) - Fax +1 703 642 9094
imaging.org

Copyright © 2013, Society of Photo-Optical Instrumentation Engineers and The Society for Imaging
Science and Technology.

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
the publishers subject to payment of copying fees. The Transactional Reporting Service base fee
for this volume is $18.00 per article (or portion thereof), which should be paid directly to the
Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also
be made electronically through CCC Online 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. The CCC fee code is
0277-786X/13/$18.00.

Printed in the United Stafes of America.

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print and on CD-ROM. Papers are published as they are submitted and
meet publication criteria. A unique, consistent, permanent citation identifier (CID) number is
assigned to each article at the time of the first 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,
print, and electronic versions of the publication. SPIE uses a six-digit CID article numbering system
in which:
= The first four digits correspond fo 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, OA, 0B ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID Number appears on each page of the manuscript. The complete citation is used on the
first page, and an abbreviated version on subsequent pages. Numbers in the index correspond fo
the last two digits of the six-digit CID Number.

SPIE-IS&T/ Vol. 8660 866001-2



Contents

Vii Conference Committee

IMAGE ACQUISITION

8660 02 Multichannel camera calibration [8660-1]
W. Li, J. Klein, RWTH Aachen Univ. (Germany)

8660 03 Direct spatio-spectral datacube reconstruction from raw data using a spatially adaptive
spatio-spectral basis [8660-2]
Y. Monno, M. Tanaka, M. Okutomi, Tokyo Institute of Technology (Japan)

8660 04 Joint focus stacking and high dynamic range imaging [8660-3]
Q. Qian, B. K. Gunturk, Louisiana State Univ. (United States); A. U. Batur, Texas Instruments
Inc. (United States)

8660 05 FUJIFILM X10 white orbs and DeOrblt [8660-4]
H. G. Dietfz, Univ. of Kentucky (United States)

8660 06 Avutomated calibration and optical testing of the AWARE-2 gigapixel multiscale camera
[8660-5]
D. S. Kittle, D. L. Marks, D. J. Brady, Duke Univ. (United States)
IMAGE ENHANCEMENT

8660 07 Across-resolution adaptive dictionary learning for single-image super-resolution [8640-6]
M. Tanaka, A. Sakurai, M. Okutomi, Tokyo Institute of Technology (Japan)

8660 08 Aesthetic scoring of digital poriraits for consumer applications [8660-7]
S. Battiato, M. Moltisanti, F. Ravi, Univ. degli Studi di Catania (Italy); A. R. Bruna, F. Naccari,
STMicroelectronics (Ifaly)

8660 09 Correcting saturated pixels in images based on human visual characteristics [8660-8]
J. Fu, H. Peng, X. Chen, X. Mou, Xi'an Jiaotong Univ. (China)
SENSORS AND MULTISPECTRAL

8660 0A Spectrally tunable pixel sensors [8660-9]
G. Langfelder, C. Buffa, A. F. Longoni, F. Zaraga, Politecnico di Milano (Italy)

8660 0B Design, simulation, and evaluation of imaging oximeters [8640-10]

S. Dai, Y. Tian, J. Farrell, Stanford Univ. (United States)

SPIE-IS&T/ Vol. 8660 866001-3



8660 0C

8660 0D

A collection of hyperspectral images for imaging systems research [8660-11]

T. Skauli, Stanford Ctr. For Image Systems Engineering (United States) and Norwegian
Defense Research Establishment (Norway); J. Farrell, Stanford Ctr. For Image Systems
Engineering (United States)

Evaluation of multispectral plenoptic camera [8660-12]
L. Meng, T. Sun, R. Kosoglow, K. Berkner, Ricoh Innovations, Inc. (United States)

IMAGE QUALITY

8660 OE

8660 OF

8660 0G

Median filtering in multispectral filter array demosaicking [8660-13]

X. Wang, Univ. de Bourgogne (France) and Gjgvik Univ. College (Norway); J.-B. Thomas,
Univ. de Bourgogne (France); J. Y. Hardeberg, Gjgvik Univ. College (Norway); P. Gouton,
Univ. de Bourgogne (France)

A novel blind image quality assessment metric and its feature selection strategy [86460-14]
Y. Chu, Xi'an Jiaotong Univ. (China) and Shenzhen Univ (China); X. Mou, W. Hong, Xi'an
Jiaotong Univ. (China); Z. Ji, Shenzhen Univ. (China)

Edge patterns extracted from natural images and their statistics for reduced-reference
image quality assessment [8640-15]
W. Shao, X. Mou, Xi'an Jiaotong Univ. (China)

IMAGE QUALITY EVALUATION METHODS/STANDARDS FOR MOBILE AND DIGITAL
PHOTOGRAPHY I: JOINT SESSION WITH CONFERENCES 8653, 8660, AND 8667C

8660 OK

8660 0L

SPCA: a no-reference image quality assessment based on the statistic property of the PCA
on nature images [8660-19]
Y. Zhang, C. Wang, X. Mou, Xi'‘an Jiaotong Univ. (China)

Local binary pattern statistics feature for reduced reference image quality assessment
[8660-20]

M. Zhang, Gifu Univ. School of Medicine (Japan); X. Mou, Xi‘an Jiaotong Univ. (China);

H. Fujita, Gifu Univ. School of Medicine (Japan); L. Zhang, The Hong Kong Polytechnic Univ.
(Hong Kong, China); X. Zhou, Gifu Univ. School of Medicine (Japan); W. Xue, Xi'an Jiaotong
Univ. (China) and Hong Kong Polytechnic Univ. (Hong Kong, China)

IMAGE QUALITY EVALUATION METHODS/STANDARDS FOR MOBILE AND DIGITAL
PHOTOGRAPHY II: JOINT SESSION WITH CONFERENCES 8653, 8660, AND 8667C

8660 OM

Evaluation of a high dynamic range video camera with non-regular sensor [8660-21]

M. Schéberl, Fraunhofer Institute for Infegrated Circuits (Germany) and Friedrich-
Alexander-Univ. Erlangen-Ndrnberg (Germany); J. Keinert, M. Ziegler, Fraunhofer Institute
for Intfegrated Circuits (Germany); J. Seiler, Friedrich-Alexander Univ. Erlangen-Nurnberg
(Germany); M. Niehaus, G. Schuller, Imenau Univ. of Technology (Germany); A. Kaup,
Friedrich-Alexander Univ. Erflangen-NUrnberg (Germany); S. Foessel, Fraunhofer Institute for
Integrated Circuits (Germany)

SPIE-IS&T/ Vol. 8660 866001-4



INTERACTIVE PAPER SESSION

8660 ON Spectral characterization of COTS RGB cameras using a linear variable edge filter [8660-22]
D. L. Bongiorno, M. Bryson, D. G. Dansereau, S. B. Williams, The Univ. of Sydney (Australia)

8660 00 Focus finding using scale invariant patterns [8660-23]
D. Morgan-Mar, M. R. Arnison, Canon Information Systems Research Australia Pty. Ltd.
(Australia)

8660 0P Frequency division multiplexed imaging [8660-24]
B. K. Gunturk, M. Feldman, Louisiana State Univ. (United States)

8660 0Q Bayesian estimation of device spectral sensitivities and its application for improvement of
color accuracy using color balancing filter [8660-25]
Y. Murayama, J. A. Toque, P. Zhang, A. Ide-Ektessabi, Kyoto Univ. (Japan)

8660 OR Achieving equal image quality at lower bit rates using evolved image reconstruction
fransforms [8660-26]
B. J. Babb, F. W. Moore, Univ. of Alaska Anchorage (United States)

8660 0S Computer graphics solutions for pottery colors specification [8660-27]
F. Stanco, A. M. Gueli, Univ. degli Studi di Catania (Italy)

8660 0T Investigating the lateral resolution in a plenoptic capturing system using the SPC model
[8660-28]

M. Damghanian, R. Olsson, M. Sjéstrom, Mid Sweden Univ. (Sweden); H. Navarro Fructuoso,
M. Martinez-Corral, Univ. de Valéncia (Spain)

Author Index

SPIE-IS&T/ Vol. 8660 866001-5



SPIE-IS&T/ Vol. 8660 866001-6



Conference Committee

Symposium Chair

Gavurav Sharma, University of Rochester (United States)

Symposium Cochair

Sergio R. Goma, Qualcomm Inc. (United States)

Conference Chairs

Nitin Sampat, Rochester Institute of Technology (United States)
Sebastiano Battiato, University of Catania (Italy)

Conference Cochairs

Francisco H. Imai, Canon U.S.A., Inc. (United States)

Boyd A. Fowler, BAE Systems Imaging Solutions (United States)
Kevin J. Matherson, Hewlett-Packard Company (United States)
Joyce E. Farrell, Stanford University (United States)

Michael A. Kriss, MAK Consultants (United States)

Conference Program Committee

Ajit S. Bopardikar, Samsung Electronics, India Software Operations
Ltd. (India)

Frédéric Cao, DxO Labs (France)

Peter B. Catrysse, Stanford University (United States)

Alexandru F. Drimbarean, Tessera (FotoNation) Ireland Ltd. (Ireland)

Guotong Feng, Ricoh Innovations, Inc. (United States)

Robert D. Fiete, ITT Exelis (United States)

Sergio R. Goma, Qualcomm Inc. (United States)

Mirko Guarnera, STMicroelectronics (Italy)

Li Hong, Nikon Research Corporation of America (United States)

Xiaoyun Jiang, Qualcomm Inc. (United States)

George C. John, Motorola, Inc. (United States)

Michael A. Kriss, MAK Consultants (United States)

Jiangtao Kuang, OmniVision Technologies, Inc. (United States)

Feng Li, Apple Inc. (United States)

Jingqgiang Dylan Li, Lifesize Communications, Inc. (United States)

Jon S. McElvain, Dolby Laboratories, Inc. (United States)

Ricardo J. Motta, NVIDIA Corporation (United States)

Bo Mu, BAE Systems Imaging Solutions (United States)

Seishi Ohmori, Nikon Corporation (Japan)

vii

SPIE-IS&T/ Vol. 8660 866001-7



Manu Parmar, Qualcomm Inc. (United States)

Gloria G. Putham, Truesense Imaging, Inc. (United States)

John R. Reinert-Nash, Lifetouch, Inc. (United States)

Brian G. Rodricks, BAE Systems Imaging Solutions (United States)

Filippo D. Stanco, University of Catania (Italy)

Qun Sun, GalaxyCore, Inc. (United States)

Sabine Susstrunk, Ecole Polytechnique Fédérale de Lausanne
(Switzerland)

Touraj Tajbakhsh, Apple Inc. (United States)

Radka Tezaur, Nikon Precision Inc. (United States)

Michael Wang, Cisco Systems, Inc. (United States)

Dietmar Willer, Image Engineering GmbH & Company KG
(Germany)

Weihua Xiong, OmniVision Technologies, Inc. (United States)

Alireza Yasan, Foveon Inc. (United States)

Lei Zhang, The Hong Kong Polytechnic University (Hong Kong, China)

Session Chairs

1

viii

Image Acquisition
Nitin Sampat, Rochester Institute of Technology (United States)
Brian G. Rodricks, BAE Systems Imaging Solutions (United States)

Image Enhancement
Sebastiano Battiato, University of Catania (Italy)
Francisco H. Imai, Canon U.S.A., Inc. (United States)

Sensors and Multispectral
Jon S. McElvain, Dolby Laboratories, Inc. (United States)
Weihua Xiong, OmniVision Technologies, Inc. (United States)

Image Quality
Michael A. Kriss, MAK Consultants (United States)
Boyd A. Fowler, BAE Systems Imaging Solutions (United States)

New Applications for Digital Photography: Cell Phone Microscopy
Joyce E. Farrell, Stanford University (United States)
Peter B. Catrysse, Stanford University (United States)

Image Quality Evaluation Methods/Standards for Mobile and Digitall
Photography I: Joint Session with Conferences 8653, 8660, and 8667C
Sebastiano Battiato, University of Catania (Italy)

Peter D. Burns, Burns Digital Imaging (United States)

SPIE-IS&T/ Vol. 8660 866001-8



Image Quality Evaluation Methods/Standards for Mobile and Digitall
Photography Il: Joint Session with Conferences 8653, 8660, and 8667C

Dietmar Willer, Image Engineering GmbH & Company KG
(Germany)

Nitin Sampat, Rochester Institute of Technology (United States)

SPIE-IS&T/ Vol. 8660 866001-9



SPIE-IS&T/ Vol. 8660 866001-10



