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Image processing is an essential field in many applications, including medical
imaging, astronomy, astrophysics, surveillance, video, image compression and
transmission, just to name a few. In one dimension, images are called signals.
In two dimensions we work with planar images, while in three dimensions we
have volumetric images (such as MRI images). These can be gray-scale images
(single-valued functions), or color images (vector-valued functions). Noise,
blur and other types of imperfections often degrade acquired images. These
have to be first processed before any further analysis and feature extraction.
The first semester of this course, we will study the following contents:

1. Fundamental Steps in Digital Image Processing

2. A simple image formation model: Image sampling and quantization

3. We will formulate in mathematical terms several image processing tasks:
Image denoising, Image deblurring, Image enhancement, Image segmentation,
edge detection.

4. Mathematical Image Processing and Implementations(&/E): Introduce and
study some important problems and techniques in the field of image
processing. By the basic imaging techniques, students must group and design
a set of problem-solving algorithms and report their respective computer
programs and coding results. The students can choose the followings topics to
do the computer program implementations: Z4(EH{FEREHEER P AYER ~ X FE
Sh RS R YR - R A - BEEEEE - 3D A e R R s
7 TSRS R ELEE - QR code BLREIE(E - BRURYEHEERILEE, etc.

[TIMcAndrew and Wang Tseng, Introduction to Digital Image Processing with
MATLAB, Asia Edition.

[2]An Introduction to Mathematical Image Processing IAS, Park City
Mathematics Institute, Utah Undergraduate Summer School 2010.

[BIEE A% http:/ /www.csie.ntnu.edu.tw/~u91029/Image.html

[41EAIETE - CIVIS HH https://www.civis.com.tw/

[51&fr 243 (Digital Image Processing, 3/e) Rafael C. Gonzalez, Richard E.
Woods & - 24741 £ > ISBN: 9866534103

[6]QR code 2006 FE%E:
http://download.adamas.ai/dlbase/Stuff/%211SO/ISO_IEC-18004-2006.pdf
[7]1% EEH T4 E P ERAE http://ip.csie.ncu.edu.tw/course/course.htm
[BIFRTF1=(2016) FLAAREEEHH N i 240

[9]Keras {4 https://keras.io/

[10]Lai Kang, etc. (2016). Rectification of curved document images based on
single view three-dimensional reconstruction
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[11]Gaofeng Meng, Chunhong Pan, etc. (2012). Metric Rectification of Curved
Document Images
[12]lvan W. Selesnick and "llker Bayram (2010). Total Variation Filtering.
[13]Laurent Condat (2012). A Direct Algorithm for 1D Total Variation Denoising
[14]C.Y. Yang; Y.C. Zhang; Y.H. Chen and C.W. Huang (2018). Toward semantic
loop closure in simultaneous localization and mapping systems
[15]V. Blanz; T. Vetter (1999) - A Morphable Model For The Synthesis of 3D
Faces
[16]S. Osher and R. P. Fedkiw, Level Set Methods.
[17]W. Hariri; H. Tabia; N Farah; A Benouareth and D. Declercq (2016) » 3D face
recognition using covariance based descriptors
[18]F. Schroff; D. Kalenichenko; and J. Philbin (2015) > FaceNet: A Unified
Embedding for Face Recognition and Clustering
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