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RIEE N As a newly designed overview course, this course aims to provide students with
Course basic knowledge in different fields such as computer graphics, computer vision
Description . . . .
and image processing. Teachers can use this course to teach the common basic
knowledge in these fields, so that students have the opportunity to learn more
widely before entering the specific fields of computer graphics, computer vision
and image processing. Mastering a wide range of knowledge in the general field
of visual computing is now considered to be a strength, which can help students
easily devote themselves to the cross fields of computer science and other fields,
which use a lot of general knowledge of visual computing.
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This course is suitable for digital media technology students in the sophomore
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1 Be able to understand and master the principles and programming
methods of computer graphics technology and digital image
R _ processing, and be able to flexibly apply relevant knowledge to solve
IR ER basic image processing problems.
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2 On the basis of understanding the principles of graphics and image
processing, be able to use relevant image processing software for
graphics and image processing, and be able to find the best solution
through analysis.
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objseléltﬂfes Be able to present the process and final production through oral,
written, or chart means, with effective communication, be able to solve
problems.
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B4%) Bemg able tp actively learn during and 0uts1de. of class, paying
Literacy goals attention to industry trends and new technologies, developing one's
own abilities through self-directed learning, and establishing a lifelong
learning philosophy.
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LO1 Engineering Knowledge: Possess a solid foundation and professional knowledge in
mathematics, natural sciences, and digital media engineering, and be able to apply various
knowledge to solve complex engineering problems in the field of digital media.

(3 Be able to apply mathematical, physical, statistical, and digital media engineering fundamentals
and professional knowledge to solve complex engineering problems in the field of digital media,
analyze the feasibility and complexity of solutions, evaluate and determine solutions.
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LOS5 uses modern tools: be able to select and use appropriate technologies for complex engineering
problems in the digital technology field, using software tools in media creation, virtual reality, and
resource management to design and development, and be able to develop or customize system based
on general tools according to engineering application requirements.

(D Understand the principles and methods of modern instruments, software and hardware platforms
designed for computer science, as well as the limitations of developing and testing tools,
configuration management tools, and information retrieval tools.
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LO10 Communication: be able to effectively communicate with industry peers and the public on
complex engineering issues in the digital media field, including writing reports and design drafts,
presentation, and responding to instructions. And possess international perspective, be able to
exchange ideas in cross-cultural contexts.

(D Can effectively communicate and exchange complex engineering issues related to digital
media technology and systems with industry peers and the public through oral, written, charts,
and other means.
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LO12 Lifelong Learning: Possess awareness of self-directed and lifelong learning, and have the
ability to continuously learn and adapt to development.

(3 Be able to adopt appropriate methods to develop one's own abilities through self-directed
learning and demonstrate the effectiveness of learning and exploration.
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Be able to understand and master the principles and
programming methods of computer graphics
technology and digital image processing, and be able
to flexibly apply relevant knowledge to solve basic
image processing problems.
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On the basis of understanding the principles of
graphics and image processing, be able to use
relevant image processing software for graphics and
image processing, and be able to find the best
solution through analysis.
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Be able to present the process and final production
through oral, written, or chart means, with effective
communication, be able to solve problems.
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Being able to actively learn during and outside of
class, paying attention to industry trends and new
technologies, developing one's own abilities through
self-directed learning, and establishing a lifelong
learning philosophy.

100

=, BIEARSH
(—) BEFHRTHHEIBREHFE NS Course Expected Learning

Outcomes and Teaching Contents

FIX

7T Course Contents and Teaching Design

% 1 B4 WA HIR Part 1 Preliminary Knowledge
AT, NMASFAFR AR ("4 EUR . WU = 4R LTEED , AR
TR TR LA A R AL B U 75 A% OB ROR (ddE R ) 23l
HAR RN 2 4, SEEURINHL 0.
Through the study of this part, we will introduce various visual data (such as two-dimensional
image, video and three-dimensional geometric data), as well as the core mathematical technologies




required in the fields of computer graphics, computer vision and image processing (such as
interpolation and vector multiplication).
Theoretical class hours 4, experiment hours 0.
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Through the study of this part, some basic technologies for processing two-dimensional images
(such as convolution, spectral analysis and feature detection) are introduced, which correspond to
the processing of low-level retinal images in human visual system.
This chapter focuses on the use of various linear and nonlinear filters, discrete Fourier transform and
various feature detection.
Theoretical class hours 2, experiment hours 8.
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Through the study of this part, we will introduce the basic technologies (such as linear
transformation and projection transformation) used to synthesize the geometric information of
multiple perspectives to form the three-dimensional information of the objects and the world around
us. This is equivalent to the high-level processing technology in our brain, which can integrate the
information seen by our eyes to help us move in the three-dimensional world.

This part focuses on understanding and mastering the virtual camera model, model transformation
(translation, rotation, scaling and cutting) and projection transformation (perspective projection and
orthogonal projection) in computer graphics, understanding the local coordinate system and world
coordinate system, and knowing the homogeneous coordinates.

Theoretical class hours 4, experiment hours 2.
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Through the study of this part, we will introduce the basic technologies required to process the
information generated during the interaction between light and objects around us, involving the
reflectivity, light intensity, color and other attributes related to light in the human visual system, and
know the commonly used color models.
Theoretical class hours 2, experiment hours 0.
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This part introduces the basic technology of creating a computer virtual world, which can simulate
all the processing technologies described above, including interactive graphics flow, realism and
performance. Understand graphics pipeline; Understand Blinn Phong lighting model, shading model
and how to use texture to enhance realism.
This lecture focuses on lighting, material and texture.
Theoretical class hours 4, experiment hours 6.
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1 Introductior} . to | {R. Help students master the concepts and 8 Verificati
computer vision technologies related to computer vision, and on
have an in-depth understanding of image
filtering, edge detection, spectral analysis,
geometric transformation, etc.
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By learning the basic knowledge of graphics and image processing, form rigorous logical
thinking and cultivate a scientific attitude.
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Able to actively learn within and outside of class, pay attention to industry trends and new
technologies, and establish a lifelong learning philosophy.
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