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1. Awarding Circumstance

1.1 The First Prize of Shanghai Teaching Achievement Award
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1.2 Table 1. Excellent teaching material awarding list

Author Awarding teaching material Honor Time
Name
CHEN Jiabi Principle and Application of Excellent teaching material for 2011

Optical Information Technology the first prize in USST

Excellent teaching material for

LI Xiangning | Engineering Optics the second prize in USST 2011
. - .. Excellent teaching material for
E L 2
CHEN lJiabi aser Principles and Applications the third prize in Shanghai 007
1.3 Table 2. Quality Courses List
Time Lf-:vel of Course Name Responsible
Achievement professor
5008 national level Optical !nformahon ZHUA.NG
Processing Songlin
2009 municipal level Laser Principles CHEN Jiabi
5008 municipal level Optical !nformahon ZHUA.NG
Processing Songlin
2010 municipal level Optoelectronics YANG Yongcai
2012 municipal level Engineering Optics LI Xiangning
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National top-quality Course “Optical Information Processing” Top quality Course of Shanghai
“Laser Principles”
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Chen Jiabi awarded the first prize of “excellent teaching material” for “principle and application
of optical information technology” in 2011.
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Chen Jiabi awarded the third prize in the review of excellent teaching material in Shanghai for
“Laser Principles and Applications” in 2007.
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1.4 Table 3. Students participating in various contest awarding sample list

408

Contestant Name Honor Time

Fu Zhenyu; First Prize of “China Robot Competition and RoboCup

Yin Penghong; opgn :c’ournament wheeled Robot short holiday tour 2010
China

Hu Nan

Feng Feng et al. First Prize of “College Students Computer Proficiency

. . 2011

Grand Prix in Shanghai

Wu Minjie; First Prize of “College Students ‘Challenge Cup’

Zhou Chungiao; Competition in Shanghai 2011

Huang Lihua

Bai Yunpeng Second Prize of “National Undergraduate Electronic 2011
Design Contest”

Wu Wenwei Second Prize of “National Mathematical Contest in 2011
Modeling”

Ding Honghui Second Prize of “Design and Development of National 2011
Software professionals Competition”

Yuan Wei Second Prize of “China Service Robot Contest” 2011

Bao Qi Second Prize of “31st World Mind Olympic Final” 2010

Yao Chen Second Prize of “ ‘“Tianhua Cup’ National electronic 5010

professionals design and skills competition”
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Electronic Design Contest” in 2011.

Liu Xiaodong, Zheng Baoshan and Wang Qi awarded third prize of “National Undergraduate
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Ding Honghui awarded first prize of “ ‘Guoxinlandian Cup’ Design and Development of National
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Software professionals Competition” in 2011.
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Fu Zhenyu, Yin Penghong and Hu Nan awarded first prize of “China Robot Competition and

RoboCup open tournament wheeled Robot short holiday tour China” in 2010.
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Xu Jiaming awarded third prize of “National College Students Mathematical Contest” in 2009.

Wang Honggin, Sheng Jili and Zhang Jing awarded third prize of “National Mathematical Contest
in Modeling” in 2008.
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Lin Lin,Chen Jiangiang and Lu Xu awarded first prize of “National Undergraduate Electronic
Design Contest” in 2007.

2. Paper published

[1] Qiuping Deng, “Reliable Information Embedding For Image/Video in the Presence of Lossy
Compression” , Singal Processing: Image Communication ,2012, Jan.22:66-74,E1,SCI.

[2] Yufei Zhang, Zhe Fu, “Word text watermarking for IP protection and tamper localization” , Int
Conf Artifical Intelligence, Management Science and Electronic Commerce ,2011, Aug.8-10,
El.

[3] Huwen Guo, Hanming Guo, Songlin Zhuang, “Analysis of imaging properties of a microlens
based on the method for a dyadic Green’s function,” Appl. Opt., 48(2):321-327 (2009) (SCI:
402DK)

[4] Hanming Guo, Songlin Zhuang, Shuwen Guo, Jiabi Chen, and Zhongcheng Liang,
“Multilayered optical memory with bits stored as refractive index change. Il. Numerical
results of a waveguide multilayered optical memory,” J. Opt. Soc. Am. A 25(7): 1799-1809
(2008). (SCI: 330GF)

[5] Hanming Guo, Shuwen Guo, Jiabi Chen, and Songlin Zhuang, “Full and rigorous vector
diffraction model for a multilayered optical disc,” Opt. Express. 16(4): 2797-2803 (2008). (SClI:
268BE).

[6] Runling Peng, Jiabi Chen, Cheng Zhu, Songlin Zhuang, “Design of a zoom lens without
motorized optical elements”, Optics Express, 2007, 15(11): 6664-6669. (SCI: 178SL)
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Signal Processing: Image Commumimtion 27 (2012) 66-74

Contents lists svailable st Sciencelirect

Signal Processing: Image Communication

journal homepage: www.elsevier.com/locste/image = rd

Reliable information embedding for image/video in the presence of
lossy compression

Qing Chen™*, Henri Maitre ", Qiu-ping Deng*

:Modqu&d&mﬂmd&wmmmm University of Shanghai for S$dence and Tedmology, 200092 Shanghai, China
Department of Signal and image Processing, ENST, 46 rue Bormoult, 75013 Paris, Frane

ARTICLE INFO ABSTRACT

Lodsy axmpression i inherently contradictory with infermation hiding and may result in
unreliable retrieval of embedded message. For most of the existing data hiding algorithms,
the process of dealing with the conflict and trade-off of §mdsibill ty, capacity and robuwstness
ts done in an experimental fashion We have developed an image and video unified data-
Keywards: embedding technique. The algorithm i capable of aocurately retrieving hidden data after
Data hiding the embedded <ignals are subjected to |PEGIMPEG compression a5 [ong as its compression
DE degres is above the predefined one. Embedding srategy &5 to integrate data hiding into the
Vizual yseem JPEGMPEG coding strisctures and to combine the adjestment Getor of the strength and
Data camprezsan quantity of data hiding with the mntrol parameter of lossy compression, according to the
constraint of human visual system, the demand of hiding capacity and distortion impact of
lossy compresson. Experimental evaluation demonstrates that the proposed algonthm
allows us o hide data invisibly inan accurate retrievable way with effective and flexible
trade-off mechanism in the presence of lossy compresson. In additien, the scheme is
ol 1 Some common attacks incleding low-pas filtering noky interference, frame
dropping and transcoding.

Artice histary:

Received 24 December 2010
Accepted 28 Decamber 2010
Availsble online 1 January 2011

= 2011 Published by Bsevier BV,

1. Introduction compression processing after embedding, which might

result in the failure of achieving the desirable compression

For many information hiding applications, there is a
strong need that a marked signal is compressed for more
efficient storage or transmission. The compression of the
marked content may be required to accommodate diverse
and dynamic capabilities and conditions of terminals and
networks. However, the objective of lossy compression
is fundamentally in conflid with information hiding.
Perceptual compression algorthm eliminates irmelevant
and redundant information that is very likely melated to
the embedded message It causes two major problems. The
first problem is that lossy compression has a significant
impact on the retrieval of information hidden in digital
media. The second problem appears in combination with

* Comespanding authar. Tel: +86 21 55275293
E-mail addrecs: qchend 18@yahoomm (( Chenl

09235965 [§ -xee front matter & 2011 Published by Ebevier BV,
i Q016 mage201 012005

level while keeping the embedded information impercep-
tible. In order to make data hiding bhased application
feasible, one of the fundamental issues is to find a proper
trade-off among crucial data hiding requirements: imper-
ceptibility, capacity and robustness to lossy compression
The widespread use of DCT-based compression standards
makes [PEG/MPEG-resisting and -compatible data hiding
an important aspect for algorithm design [1-4].

A great deal of research has proposed a warety of
embedding strategies to trade-off conflicing information
hiding requirements. Cox et al. |5] introduced two very
important concepts for robustness and transparency of data
hiding. Firstly, the secret message should be embedded into
the most perceptualy signifiant components of a host
signal to achieve robustmess. Secondly, the concept of
spread specrum communications was applied to minimize
the embedding modifications of the significant perceptual

Qiuping Deng, “Reliable Information Embedding For Image/Video in the Presence of Lossy

Compression”
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Word Text Watermarking for IP Protection and
Tamper Localization

(inz Chen, Yufei Zhang, Timin Fhou, Kisedi Ding, Fhe Fu
School of Optical-Elecimical & Computer Enginssring
University of Shanghai for Sciencs and Technology
Shanghai, Chiry

Abswaci—Imtellectual  propenty mightz  protectom  amd
amthentcation of digical comeemt are the incressing majer
concerns in ihe carrend digital era. In this paper, we propose a
dipital watermarking techniqune for smbedding data in WOED
formatied texis by character-zhifi coding. Several sivategies are
applied im the sysiem to improve mvisibiliry, security, robuscmess
amd tamper localizarism, mmch as red'nd.urj' embedding,
encrypiion, errer correction coding, random pesition embedding,
amd buman wismal syseems. Simuladon resules zhow thar the
proposed watermarking system is resilient in face of warieuns
format masipulations (zach as font type, font size, fond coler,
underbine, snd lime space) sz well a3 content tampers (smch a3
replacement, inserton and deleten of wends and parsgraphs).
Dwe to the rebmsmess, mmper localizaton asd hg;h embedding
capacity, the scheme cam serve ihe purposes of copymight
pretection, smthenticariom and tamper detecton, and cowvert
COMEUEICA oS,

Eopwords-dipital  riphis mamapemend, securiy, digial
watermarking. mulimedia contend proveciion, word fovd

L INTRODUCTION

Bacently Dhvnamic proliferation of multimediy processing
and tramsmission in digia] form has brought the requirements
of multimedia sequrity and multimedia confent profecton
Elecronic documents are mors easily copisd, altered amnd
redisribated by unauthorized persons than paper decuments,
inpacting the dizital media industry and damaging sconomic,
social and culture. Infellectoal propery righis protection and
authentication of digital content have become the major
concems in the current dipstal era. The DEM system provides
security techoalogy  for digital confent dissemination,
management, protection and ownership rights. Watermarking is
uzed as par of a system for Digital Righis Managsment. By
employing the watermarking, which embeds the secret
meszages on meamingfal files and delveries hemwesn
mansoufiers amd  receivers, ilegal copy, tampsr, and
redistribution can be discouraped [1].

Besearchers have pwt forward a mmber of digital
watermarking solutons. Depending on the types of the bost
media, watermarking techniques can be divided imte four
categories: mage watermarkimg, video watermarking, andie
watermarking and text watenmarking. Ower the last few years,
watermarking has hesn larpely addressed woward imape. audso,
and video, and attracted a oumber of research groups working
m these domain: Gensrally speakine. the watermarking
techniques for image, audio and videe are similar in principles
and dnghI'bmﬂm‘cmmtbeusedfurteﬂ documents

Thzi papsr is suppoert by e fie Fewanh F fioe the
El:l.urm:l] ‘:"H:l.":l! l:'hu::!c Sehalers, Whoke Eaglish Exemplary Cowswe of

[ :n] OES  Engmeering

CConsraction Fluju.lul'"

Yufei Zhang ,Zhe Fu, “Word text watermarking for IP protection and tamper localization”
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directly. Design ismues of text watermarking are greatly
different from these of other pmitmedia watermarkng
Nowadays, as computer fechnologies and intemer developed,
DUy enferprises, organizations, povemments and public
instititions provide and publish more and mare important data
and vahmable miommation existng in text doruments, such as
word, excel. HTML and POF etc. Therefore. text warermarking
is an imporant area of research. New teckmiques and ideas for
texi watermarking are in wgent need. However, the previous
work on digital text watermarking is relatively very scarre and
develops slowly [2].

Arcording  to  differemt  embedding modes,
watermarking can be categorized ifo free main Eroups
binary image methods [3]. manmal lanmuage processing
methods [4], and formatbased methods [5] Binary imapes
have only two distinct pizel color values, so the capability of
data hiding is wery limited becmuse of the lack of redundancy
o0 the image camier Wabmal language processing methods
denote hiding informartion in the content of text doouments,
which means that hiding informagon by linguistc
tansformations, soch as synonym substitotion, semantic and
syniactc mansformations. Nammal lmsuage  processing
methods improve the capability of robustess fo aticks of
watermarking system. Because watermarking al sorithms hased
00 semantics are hard to embed watermark without changing
the original meaming of the camers, they are pot applicable fo
text documents which comtents can ot be me<dified. Format-
based watermarking embeds information inte a formatted
dorument by altermz either the appearance or the posidon of a
text element such as an imdividual character or word [-8].

The format-based approaches can be classified as Line-shift
coding, word-shift coding. amd fearare-shift ceding according
to embeddnz methods. The most classic alzorthm was
propossd by Brassil et al [5). They described and compared
thoee different ways fo imsert fowisible watermark in test
doruments fo protect copymighi. The thres kinds of text
watermarking are based on the fine-tuming of the document
spatial stocture to embed the watermark, including Line space
coding, word space coding, and feature coding. In line space
coding, the entire lines, which are i o enhed
information, are shified up and down slightly according to the
watermark dam bit flow. The second watermarking method
proposed by Brassil et al. is called word space coding, which
embeds watermark by horizontally shiftines soms special words
in a line. Az the word spaces of a document are not fixed, o to
defermine whether it contins watermark pesds the orizinal
document. The featire coding methed inserts a watermark by
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Analysis of imaging properties of a microlens based on
the method for a dyadic Green’s function

Shuwen Guo, Hanming Guo,* and Songlin Zhuang

Shanghai Key Laboratory of Contemporary Optics System, College of Optical and Electronic Information Engineering,
University of Shanghai for Science and Technology, 516 Jungong Road, 200093 Shanghai, China

*Corresponding author: ghanming @ vip.sina.com

Received 11 September 2008; revised 26 November 2008; accepted 28 November 2008;
posted 2 December 2008 (Doc. ID 101437); published 7 January 2009

The dyadic Green’s function (DGF) is applied to examine the effect of focal shift in a spherical microlens
with the variation of the numerical aperture for a given Fresnel number when a monochromatic plane
wave with x linear polarization is incident on the microlens. By comparing the results based on the meth-
od for the vector Kirchhoff diffraction theory [J. Opt. Soc. Am. A 22, 68-76 (2005)], the effect of the sphe-
rical aberration on focal shift in a microlens is evaluated, and the influences of NA as well as the spherical
aberration on the transverse electric energy density distribution in the focal plane are also investigated.
In contrast with other vector formulations of imaging theory, which mainly focus on the focal shift in an
aplanatic system, the DGF method is more practical and effective to locate the principal maximum en-
ergy density along the normal axis and to study transverse electric energy density distribution, because
the actual shape of a microlens and the effects of aberrations are considered. © 2009 Optical Society of

America

OCIS codes:  220.3630, 230.3990, 260.1960.

1. Introduction

A microlens with a large NA is a critical element for
micro-optical applications such as optical communi-
cation [1], optical storage system [2], and display sys-
tem [3]. Thus the fabrication and characteristic study
of the microlens have been subjects of considerable
research interest [4,5], and the focal length of the mi-
crolens is an essential parameter to be used in the
application of it. We know from [6-10] that in a sys-
tem with a small Fresnel number N =a?/
(#f)) and large NA (NA = a/f, a is the aperture ra-
dius, 2 is the wavelength, and f is the focal length),
the position of the principal maximum energy den-
sity along the optical axis does not locate at the geo-
metric focus as assumed in geometric optics, but
shifts toward the diffractive screen. This phenomen-
on, referred to as focal shift since its importance in
the location of principal maximum energy density
and in image quality and ultimate resolution of

0003-6935/09/020321-07$15.00/0
© 2009 Optical Society of America

the system, has been investigated in light of both
the scalar and the vector diffraction theories [6-10].

In the scalar diffraction theories [6,7], Li assumed
that a monochromatic, convergent, spherical wave
centering at the geometric focal point was diffracted
at a circular aperture in an opaque screen. Then the
scalar Kirchhoff diffraction theory (KDT) was ap-
plied to examine the effect of focal shift on system
parameters and to obtain the upper limit of NA for
a given N [7]. Based on ray-tracing procedures and
energy conversation law [8,9], Li derived an expres-
sion of focal spherical wavefront in the image space,
then used vector KDT [8] and vector Rayleigh diffrac-
tion integrals [9] to study the effect of focal shifts.
Kirchhoff boundary conditions were accepted in both
theories [8,9]. Recently, Wang et al. [10] selected the
incident converging light in the aperture as the
vector form of the radiated field of an electric dipole
in the far-field region. By using the Borgnis poten-
tials, the dependence of the focal shift on the
geometric parameters without Kirchhoff assumption
was discussed [10].

10 January 2009 / Vol. 48, No. 2 / APPLIED OPTICS 321

Huwen Guo, Hanming Guo, Songlin Zhuang, “Analysis of imaging properties of a microlens based
on the method for a dyadic Green’s function”
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Multilayered optical memory with bits stored as
refractive index change. II. Numerical
results of a waveguide multilayered optical
memory

Hanming Guo,"” Songlin Zhuang,"* Shuwen Guo," Jiabi Chen,' and Zhongcheng Liang”

'Shanghai Key Laboratory of Contemporary Optics System, College of Optics and Electronic Information Engineering,

Universitv of Shanghai for Science and Technolog
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66 Xin Mofan Road, 21000.

‘E-mail: ghanming@

516 Jungong Road, 200093 Shanghai, China
iversitv of Posts and Telecommunications,
Nanjing, China

vip.sina.com

“Corresponding author: sizhuangx@yahoo.com.cn

Received February 20, 2008: accepted May 15, 2008;
posted May 21, 2008 (Doc. ID 92933); published June 27, 2008

In terms of the electromagnetic theory described in Part I of our current investigations [J. Opt. Soc. Am. A 24,
1776 (2007)], the numerical method for and results of numerical computations corresponding to the electro-
magnetic theory of a waveguide multilayered optical memory are presented. Here the characteristics of the
cross talk and the modulation contrast, the power of readout signals, the variation of the power of the readout
signals with the scanning position along the track, and the distribution of the light intensity at the detector are
investigated in detail. Results show that the polarization of the reading light, the feature sizes of bits, and the
distances between the two adjacent tracks and the two adjacent bits on the same track have significant effects
on the distribution of the light intensity at the detector, the power of the readout signals, the cross talk, and
the modulation contrast. In addition, the optimal polarization of the reading light is also suggested. © 2008

Optical Sociely of America
OCIS codes: 210.4680, 260.2110.

1. INTRODUCTION

A novel waveguide multilayered optical memory (WMOM)
[1] was first reported in 2002, and the primary experi-
ment [2] presented in 2004 demonstrated the feasibility of
a WMOM. Recently, Yang et al. proposed a simple model
describing the side scattering in the WMOM and deduced
an expression for the relation between the attenuation co-
efficient and the light propagation distance of a wave-
guide with a distributed attenuation coefficient [3]. In the
first part of the current study [4], which is hereafter
called Part I, we developed an electromagnetic theory of a
WMOM for the static case with the Lippman—Schwinger
equation, dyadic Green’s functions, and the vector coher-
ent transfer function. This theory [4] is rigorous in itself
and able to be used for the optimum design of a WMOM,
but its effective applications require highly powerful nu-
merical methods, which mainly include numerical calcu-
lations of the Lippman—Schwinger equation and the elec-
tric dyadic Green’s function (EDGF).

In this paper, we shall focus our attention on the inves-
tigation of the improvement of the performance of a
WMOM. In order to accomplish this aim, first, we outline
the general numerical method for the electromagnetic
theory of a WMOM [4], and, second, we introduce briefly a
sort of numerical method for the EDGF associated with
the planar multilayered media that is a major concern in
the applications of the theory of a WMOM [4] and an im-
portant problem in the electromagnetic field computation

region [5-10]. Finally, we investigate in detail the rela-
tionships between the modulation contrast and the fea-
ture sizes of bits and the modulation contrast and the
thickness of the core, the relationships between the eross
talk and the feature sizes of bits and the cross talk and
the distance between the two adjacent tracks or the two
adjacent bits on the same track, the relationship between
the power of the readout signals and the length of bits,
the variation of the power of the readout signals with the
secanning position along the track, and the distribution of
the light intensity at the detector. In the following analy-
ses, the definitions of some variables or concepts have not
been given for simplification. Interested readers are re-
ferred to Part I [4].

2. INTRODUCTION TO THE NUMERICAL
METHOD

A. Numerical Method for the Electromagnetic Theory of
a WMOM

The schematic diagram of a WMOM is composed of the
reading system, the waveguide multilayered disc (WMD)
(i.e., storage medium), and the detection system consist-
ing of a confocal microscope (Fig. 1). The structure of the
WMD is shown in Fig. 2, where the refractive indices of
the cladding and substrate are identical. In terms of the
operation principle [4] of a WMOM, a complete electro-
magnetic theory of a WMOM should find the electric field

1084-7529/08/071799-11/$15.00 © 2008 Optical Society of America

Hanming Guo, Songlin Zhuang, Shuwen Guo, Jiabi Chen, and Zhongcheng Liang, “Multilayered
optical memory with bits stored as refractive index change. Il. Numerical results of a waveguide
multilayered optical memory”
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Design of a zoom lens without motorized optical
elements

Runling Peng*, Jiabi Chen, Cheng Zhu, Songlin Zhuang

University of Shanghai for Science and Technology, Shanghai China, 200093
*Corresponding author: pengrunling@gmail.com

Abstract: A novel design of a zoom lens system without motorized
movements is proposed. The lens system consists of a fixed lens and two
double-liquid variable-focus lenses. The liquid lenses, made out of two
immiscible liquids, are based on the principle of electrowetting: an effect
controlling the wetting properties of a liquid on a solid by modifying the
applicd voltage at the solid-liquid interface. The structure and principle of
the lens system arc introduced in this paper. Dectailed calculations and
simulation examples are presented to show that this zoom lens system
appears viable as the next-generation zoom lens.

©2007 Optical Society of America

OCIS codes: (220.2560) Focus, (220.2740) Geometrical optics, optical design
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1. Introduction

Zoom lenses in imaging systems such as cameras must satisfy two basic requirements:
adjustable focal length and fixed image plane. Traditional zoom lens systems usually
comprise several fixed lenses, which satisty the requirements by motorized movements [1].
As a result, delicate driving motors must be used to provide desired control over the
mechanical positions of lenses and precise space cams must be utilized to implement
synchronized movements.  Such conventional solutions have been considered to be
complicated, fragile and thus expensive. In addition they are also not convenient to be
implemented in small spaces, such as in mobile phone cameras.

An alternate solution, a kind of refraction-diffraction combined variable-focus lens has
been presented [2, 3]. It makes use of LCD Fresnel lenses. Electrically motivated, the LCD
Fresnel lenses can vary the focal length by changing the refractive index of LCD without
involving any motorized movements. However, disadvantages such as large chromatic
aberrations, multi-focuses and difficulty in keeping the imaging plane fixed etc. pose an
obstacle to this solution.

Rescarchers at Philips recently reported a double-liquid variable-focus lens based on
clectrowetting [4]. Unlike conventional solutions, a double-liquid lens changes its focal length
clectrically, not mechanically. On the other hand, the disadvantages of the LCD Fresnel lenses

#82614 - $15.00 USD  Received 30 Apr 2007; revised 2 May 2007; accepted 3 May 2007; published 15 May 2007
(C) 2007 OSA 28 May 2007 / Vol. 15, No. 11/OPTICS EXPRESS 6664

Runling Peng, Jiabi Chen, Cheng Zhu, Songlin Zhuang, “Design of a zoom lens without motorized
optical elements”
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