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n1
2313816  Thesis 36
n2
2313604 Color Measurement 2
2313647 Advanced Imaging Technology 2
2313701 Graduate Seminar | 1
2313702 Graduate Seminar |l 1

2313813 Thesis 18
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2313502

2313503

2313504

2313505

2313506

2313507

2313601

2313602

2313603

2313605

2313606

Applied Colorimetry

Instrumental Analysis in Imaging Materials
Packaging Technology

Computational Photography

Data Science for Imaging and Printing Technology
Conservation Science for Image and Paintings
Color and Its Applications

Advances in Print Media Technology

Vision

Advanced Image Evaluation

Advanced Printing Ink

Advanced Paper Technology
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2313609

2313610

2313612

2313613

2313614

2313615

2313616

2313617

2313619

2313642

Digital Image Processing

Visual Computing

Machine Learning for Imaging Technology
Printing Standardization

Mathematics for Imaging

Color Appearance

Advanced Color Reproduction

Optical Properties of Colored Materials
Print Analysis and Quality Control
Questioned Document

Research Methodology and Application



51897 ARN UG

2313643 Programming and Application in Color Imaging 2
2313644  Color in Industry 2
2313645  Applied Vision Science and Psychophysics 2
2313648  Functional Printing 2
2313699  Individual Study* 2

*Fa1aananizl.n
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2313712  Current Research Topics in Imaging Technology | 2
2313713 Individual Study in Imaging Technology 2
2313722  Advanced Digital Image Processing 3

2313725  Selected Topics in Advanced Imaging Technology 2
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APP COLOR

APPLIED COLORIMETRY

Application of colorimetry in color quality control, color reproduction and color imaging; principles of color
technology and color management system; recent research work on color applications in textiles,
automobiles, cosmetics and graphic arts.
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INS ANAL IMAG

INSTRUMENTAL ANALYSIS IN IMAGING

Basic concepts of imaging material analysis by scientific instruments; principles of material characterization
by electromagnetic spectrum technique, i.e., infrared, visible light, UV, and X-ray; principles of material
characterization by thermal analysis and chromatography; image processing applications for supporting
characterization.
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PACK TECH

PACKAGING TECHNOLOGY

Types of papers and other substrates for packaging; key properties and testing methods; process variables
of making materials influencing packaging properties; package converting and its process variables.
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Computational Photography

Application of modern computational techniques in photography to overcome the limitations of traditional
photographic equipment.
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DATA SCI IMAG PRINT

Data Science for Imaging and Printing Technology

Input data for knowledge discovery; output formats for discovered knowledge; cluster analysis for imaging
and printing data; classification for imaging and printing data; machine simulation; mathematical modelling
for printing system; interpolation for imaging and printing data; least squares method for imaging and
printing data.
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CON SCI IMG PAINT

Conservation Science for Image and Paintings
History of pigments; building pigment database with photography technique; scienctific evolution of
substrate of works of art; building paper database; uses of photographic and chemistry techniques to
analyze and identify colorants and and paper substrate; good practices and protocols in conservation of
paints, photographs and film; interaction of humidity, air and light on deterioration of paints and substrates;
materials for conservation; cleaning treatments used in conservation; characteristics and properties of



cleaning materials, consolidants and coatings; characterizations of materials for conservation.
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COLOR ITS APP
Color and Its Applications

Definitions and importance of colour; colour and culture; psychological effects of colour; colour harmony
and emotion; colour scheme; colour illusion; personal colour; colour systems for web application (HTML and
sRGB) and other systems such as HSV, Pantone.
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ADV PRIN MED TECH

ADVANCED IN PRINT MEDIA TECHNOLOGY

Advances in digital prepress and printing technology; file system in digital workflow; computer-to-plate;
computer-to-press; multimedia and internet publishing.

ASUDVIKU 2 (2-0-6)
Tasvaswuovmuyud nalnuavs:uunsuavLIKUYILYUUBE MSUEASIgaBE0 NUHASUDILLIKUG LUUDIaDLUDLANS
Uovlkud

VISION

VISION

Construction of the human eyes; mechanism of human vision system; visual acuity; color vision theory;
models of color vision.
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ADV IMG EVAL

ADVANCED IMAGE EVALUATION

Imaging system; structures of photographed and printed images; image quality factors; fourier transform;
modulation transfer function (MTF); measurement of MTF; evaluation of image sharpness; analysis of image
noise by Weiner Spectrum; analysis of imaging tone from characteristic curve; image reflectance model of
halftone image
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COLOR MEASUREMENT

COLOR MEASUREMENT

Principles of color measurement and specification; color matching functions; light sources; CIE color
system; principles of color-measuring instruments; color order systems; color difference.
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ADV PRINT INK

ADVANCED PRINTING INK

Selected topics of topical printing ink technology; novelty and production of materials for high quality
printing ink in relation to print quality.
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ADV PAPER TECH

ADVANCED IN PAPER TECHNOLOGY
Pulping and papermaking processes; paper chemistry related to the interaction of papermaking materials



2313608

and chemical additives; paper structure and compositions; paper properties applicable to printability; paper
coating; paper converting; printing paper standardization.
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DIGIT IMG PROCESS

DIGITAL IMAGE PROCESSING

Mathematical representation of digital images; Fourier Transform; sampling theorem; quantization;
histogram sharpness and tone enhancement; image compression and segmentation.
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Visual Computing

The mathematics for analysis and synthesis of visual data; computer vision; pattern recognition; geometric
modeling; scientific visualization; mathematical modeling for image synthesis and animation.

*2313610 msidouiuaviasovdrksuinaluladnmvniw 2 (1-3-4)

2313612

2313613

2313614

2313615

as$aovuuuaudmla msAmudauLuuG3Suums ssuuionAelasvigUsantigu szuulUeyayrds=auglUlUUNED
ms3lAsiKiayanauisavaviRulduuuillunniass mstasikioyanainsavovtRulduuulbidunaiaas uuusiaow
ANSWAUAIKSUNAUADUWILADS I5LADSIUATKSUNAUADUWILODS

MCN LNG IMAG TECH

Machine Learning for Imaging Technology

Monte-Carlo simulation; evolutionary computation; neural network-based system; hybrid intelligent system;
vectorial-visual data analysis; nonvectorial-visual data analysis; mixture model for computer vision; kernel
method for computer vision.
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PRINTG STANDARD

PRINTING STANDARDIZATION

Standards of original perparation, color separation, plate making, and printing processes; standard of
printing inks,paper, and polymeric printing materials; limitation of ink and paper affecting printing
quality;assessment of printed matter;solution of problems pertianing to lack of prianting standards.
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MATH IMG

MATHEMATICS FOR IMAGING

Mathematical theories applied in color science, color reproduction, and image processing; mathematical
programming software for imaging technology.
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COLOR APPEARANCE

COLOR APPEARANCE

Parameters affecting the appearance of colors; color terminology; color appearance phenomena;
metamerism; color constancy; psychophysical techniques; color appearance models.
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ADV COLOR REPROD

ADVANCED COLOR REPRODUCTION
Concepts, theories and techniques of reproducing color images across different imaging media; color
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2313617

2313619

2313642

2313643

2313644

2313645

matching; characterization of color imaging devices; gamut mapping and color management systems.
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OPT PROP COL MAT

OPTICAL PROPERTIES OF COLORED MATERIALS

Types of colored materials, single particles, opaque layers, semi-transparent layers; color assessment;
match prediction; data base calibration of opaque materials and semi-transparent layers.
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PRIN ANAL QC

PRINT ANALYSIS AND QUALITY CONTROL

Analysis of print profile for high quality printing; establishment of print specifications and proper profiles;
international print standards; quality control charts and step-wedge.

naisGavavds 2 (2-0-6)
Fule uaznszuduMsWaadolazns:a1y AsuUssUns=01y dauUians:01BLa:AISNOdaU ANSKID1YAS:ONY sUQUDY
AS:ONY AS:UWLIAY 9UasadMsIdoulazkiinldau Msnadaukindautdouay mswssulisukinidaulasls
auvxlsnsoauluawuamsivlnnunnuaavtumsnoaauua kogkilnlou slauazinAlANMSWUWLUUTURALALUU(S
JUNE anUUEMWRUWLA:MSIIASKINATANIALTTaUNSURTEIUFVWUW mslimsenwiumsasivaaulanasdon
avdy

QUES DOC

Questioned Document

Fibers, pulp and paper manufacturing; paper converting; properties and testing of paper; dating of paper;
types of paper; special paper; writing materials and writing inks; optical examination of inks; comparison of
inks using infrared luminescence; use of TLC technique in ink dating; types and techniques of non-impact
printing and impact printing; hologram; use of photography in examining questioned documents.
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RES MEH APP

RESEARCH METHODOLOGY AND APPLICATION

Research topics and concepts in imaging technology research; survey research; observation research;
experimental research; scope and experimental design; sampling; data analysis and interpretation using
statistical methods; experimental design using Factorial; principle component analysis and the use of colors;
mixture design and its application.
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PROG APP COL IMAG

PROGRAMMING AND APPLICATION IN COLOR IMAGING
Use of color image editing program; automation of color image editing task.
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COL IND

COLOR IN INDUSTRY

Industrial colorimetry; color atlases in industry; industrial color tolerances; color assessment cabinets;
colorant formulation; whiteness and tint; color fastness; color and gloss, translucency or texture; metallic
and pearlescent colors; color in food industry; color in liquid samples: olive oils, wines, etc; color in printing;
colorimetry in the paper and textile industries.
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2313648

2313699

2313701
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2313813

2313816
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APP VSN SCI PSY

APPLIED VISION SCIENCE AND PSYCHOPHYSICS

Use of psychophysical experiments and analyses to explain duality of the visual system; priority of the
central retina, the fovea; movements of eyes; functional visual field; receptive field; visual property to
sharpen edges; temporal perspectives of the visual system; spectral luminous efficiency of the visual
system; complicated visual system; vision according to ages.
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ADV IMAG TECH

ADVANCED IMAGING TECHNOLOGY

The role of imaging technology; various imaging systems; imaging input; image processing; imaging output;
imaging quality; innovation in imaging.
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FUNC PTG

FUNCTIONAL PRINTING

Concepts of new applications for the print media industry; new surface-finishing; properties that enhance
the print medium: sensor, vision; electrical and electronic functional characteristics.
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INDIVIDUAL STUDY

INDIVIDUAL STUDY
Research problems in imaging technology.
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GRAD SEMINAR I

GRADUATE SEMINAR I
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GRAD SEMINAR II

GRADUATE SEMINAR 11
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THESIS

THESIS
Selected research topics in imaging technology under the supervision of a program committee
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THESIS

THESIS
Selected research topics in imaging technology under the supervision of a program committee





