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2022 Undergraduate Program for Specialty
in Artificial Intelligence

I Specialty Name and Code

English Name Artificial Intelligence
Code 080717T Disciplines Engineering
Length of Schooling Four years Degree Bachelor of Engineering

II Educational Objectives and Features

Objectives: Adapting to the development needs of the national artificial intelligence strategy and
urban informatization construction, facing the needs of enterprises and institutions for artificial intelligence
professionals, cultivating the comprehensive development of morality, intelligence, physical fitness, and
beauty, with solid natural and humanities knowledge, and good engineering responsibilities Awareness and
professional ethics, master the basic theory, basic knowledge and skills in the field of artificial intelligence,
have good engineering practice ability, have the ability to analyze and solve scientific problems in the field
of artificial intelligence, be able to track new theories and technologies in this field, and have an innovative
spirit And the "practical, compound" artificial intelligence high-level professional talents with international
vision.

Features: This specialty trains high-level professional talents with high engineering quality, strong
practical ability and innovative spirit for national artificial intelligence strategy and urban informatization
construction. This major focuses on the theoretical knowledge base and the cultivation of students'
innovation, practice, and learning ability to adapt to the sustainable development of students. This major
delves into the computer hardware and software structure and the principles of artificial intelligence
methods to train students' comprehensive capabilities in hardware and software development and algorithm

design, so that students can be competent for the development of artificial intelligence systems.

III Major Disciplines

Computer Science and Technology, Control Science and Engineering

IV Major Courses

1. Basic courses

Introduction to Maoism and Theoretical System of Socialism with Chinese Characteristics, College
English, Advanced Mathematics, Linear Algebra, Theory of Probability and Statistics, Optimization
Algorithm



2. Specialty courses
Discrete Mathematics, Data Structures and Algorithms, Fundamentals of Artificial Intelligence,

Principles of Computer Composition, Machine Learning, Database Principle and Application

V Major Practical Training

1. Major experiments: verification of basic theories, training of programming capability, experiments
of computer composition principles and experiments related to network are incorporated in relevant
courses.

2. Other major practical trainings: Electronic Technology Practice, Programming Practice, Integrated
Experiment of the Data Structure, Integrated Experiment of software development, Integrated Training of
the Digital Logic, Integrated Experiment of the Principles of Computer Organization, Machine learning
practice, Deep Learning Practice, Integrated Experiment of software engineering, Computer Vision System

Development Practice, Graduation Practice, Graduation Project(thesis)

VI Graduation Requirements

In accordance with "Management Regulations for the Undergraduate Students of Beijing University
of Civil Engineering and Architecture" and "Bachelor's Degree Awarding Regulations", the minimum
credits required by specialty for graduate is 165, including 128.5 credits of theoretical courses and 36.5

credits of practice teaching.

VII Course Structure and Credit Proportions

Course Category Course Type Credits Class Hour Credit Proportion
General education Compulsory 42 712 25.45%
courses Elective 2 32 1.21%
Compulsory 28 512 16.97%
Fundamental courses o
Elective 2 32 1.21%
Professional core
Compulsory 17 272 10.30%
courses
Professional direction Compulsory 33 528 20.00%
courses Elective 45 72 2.73%
Independent practice Compulsory 36.5 834 22.12%

Total 165 2994 100%



http://www.baidu.com/link?url=T-sTAae63xKETLJd_N7nNsFUo4ds7VX1E0PW1OwBIazAjp1vVAUKLUIUFYxDzfyxsSDXgWReQf8aH7q_CabOr9251wtvAH6OwY8dszrOr2u

VIII Teaching Schedule

Weeks of Weeks of
Semester Exam Practice |Semester Exam Practice
Teaching Teaching
1 Week 4-19 | Week 20 Week 1-3 2 Week 1-16 | Week 17-18 | Week 19-20
3 Week 1-16 | Week 17-18 | Week 19-20 4 Week 1-16 | Week 17-18 | Week 19-20
5 Week 1-16 | Week 17 | Week 18-20 6 Week 1-16 | Week 17-18 | Week 19-20
Graduation project/internship at week
7 Week 9-20 Week 1-8 8
1-17, Graduation education at week 18

IX Graduate Abilities and Matrices

Graduate Abilities Related Knowledge Course Supports
Index point 1-1: Can use Advanced Mathematics A(1-2), Linear
mathematics, natural sciences, Algebra, College Physics B (1-2),
engineering foundation and Physical Experiment, Introduction to
professional knowledge to express Computational Thinking, Discrete
complex engineering problems in | Engineering Mathematics, Theory of Probability and

the field of artificial intelligence
technology.

Index point 1-2: Able to use
appropriate mathematics and
physical models to model
complex engineering problems
such as intelligent information
system software and hardware
design, image processing
algorithm design, etc., to ensure
the accuracy of the model and
meet the actual requirements of
engineering calculations.

Index points 1-3: Ability to apply
expertise in mathematics, natural
sciences, engineering foundations,
and artificial intelligence
technology to the derivation and
calculation of complex
engineering problems.

Index points 1-4: Can use

knowledge: Be capable
of using basic and
professional
knowledge of math,
natural sciences,
engineering foundation
and artificial
intelligence
technology to solve
complex engineering
problems in related
fields such as
intelligent information
system software and
hardware design and
image processing

algorithm design.

Statistics, Descriptive Geometry,
Principles of Computer Organization,
Circuit and Electronic Technique,
Digital Logic, Data Structure and
Algorithm, Fundamentals of Artificial
Intelligence, Machine Learning,
Graduation Design,Defense of
Graduation Project, Database Principle
and Application, Specialty Outline, C
Programming, Data Mining,
Optimization algorithm, Stochastic
Processes, Pattern Recognition,
Operating System, Introduction to
Robotics, Knowledge Representation
and Processing, Computer Vision and
Image Processing, Control Theory and
Technology, Neural Network and Deep
Learning, Multi-Agent System, The
Practice of Programming, Integrated
Training of the Digital Logic, Integrated

Experiment of the Data Structure, Data




Graduate Abilities

Related Knowledge

Course Supports

mathematics, natural sciences,
engineering foundation and
professional knowledge to
evaluate the solutions of complex
engineering problems and propose

ideas for improvement.

Mining Practice, Integrated Experiment
of software development, Machine
learning practice, Electronic Technology
Practice, Graduation Field Work,
Metalworking Practice, Innovation
Competition Training, Digital Signal
Processing, Science and Technology
Competition and Scientific Research

Training

Index point 2-1: Ability to apply
basic concepts and principles of
advanced mathematics and
physics and professional
knowledge of artificial
intelligence technology to identify
and effectively decompose
complex engineering problems.
Index point 2-2: Can identify and
express key links and parameters
of complex engineering problems,
and analyze the decomposed
problems.

Index point 2-3: Master the
classification of scientific and
technical literature and materials;
be able to quickly and accurately
retrieve relevant information
through various methods such as
libraries, databases, online search,
etc., with the help of literature
research to identify, express, and
analyze complex engineering

problems ability.

Problem analysis: Be
capable of using basic
and professional
knowledge of math,
natural sciences,
engineering foundation
and artificial
intelligence
technology to
recognize, express and
analyze through
literature research
complex engineering
problems in order to
reach valid

conclusions.

Introduction to Computational
Thinking, Advanced Mathematics,
Linear Algebra, Theory of Probability
and Statistics, College Physics, Physical
Experiment, Descriptive Geometry,
Discrete Mathematics, Fundamentals of
Artificial Intelligence, Machine
Learning, Database Principle and
Application, Specialty Outline, C
Programming, Python Programming,
Stochastic Processes, Optimization
algorithm, Pattern Recognition,
Operating System, Introduction to
Robotics, Knowledge Representation
and Processing, Control Theory and
Technology, Neural Network and Deep
Learning, Multi-Agent System, The
Practice of Programming, Integrated
Training of the Digital Logic, Integrated
Experiment of the Principles of
Computer Organization, Deep Learning
Practice, Electronic Technology
Practice, Machine learning practice,
Computer Vision System Development
Practice, Graduation Design,

Innovation Competition Training,

Digital Signal Processing, Science and




Graduate Abilities Related Knowledge Course Supports
Technology Competition and Scientific
Research Training
Index point 3-1: Can master the
engineering design concepts, Data Structure and Algorithm, Database
principles and methods involved Principle and Application,
Create/develop

in this major, and can provide
reasonable solutions to complex
engineering problems.

Index point 3-2: Able to complete
the software design and hardware
design of systems and modules for
specific needs.

Index point 3-3: Comprehensive
use of expertise and new
technologies in the field of
artificial intelligence to reflect
innovation awareness in system
design for complex engineering
problems.

Index point 3-4: Able to consider
the influence of many aspects and
multi-level factors in the system
plan design, such as social, health,
safety, legal, cultural and

environmental factors.

solutions: Be capable
of creating solutions
for complex
engineering problems
in the field of artificial
intelligence
technology, design
systems and modules
that meet specific
needs, and can reflect
innovation awareness
in the design process;
can comprehensively
consider its impact on
society, health, safety,
law, culture and

environment.

C Programming, Python Programming,
Digital Logic, Data Mining,
Optimization algorithm, Pattern
Recognition, Operating System,
Introduction to Robotics, Multi-Agent
System, Integrated Training of the
Digital Logic, Integrated Experiment of
the Principles of Computer
Organization, Integrated Experiment of
the Data Structure, Data Mining
Practice, Deep Learning Practice,
Integrated Experiment of software
development, Machine learning
practice, Computer Vision System
Development Practice, Graduation
Design, Innovation Competition
Training, Science and Technology

Competition and Scientific Research

Training

Index point 4-1: It can
theoretically analyze and simulate
artificial intelligence software and
hardware modules.

Index point 4-2: Ability to design
experimental schemes, construct
experimental systems and test
platforms, and obtain
experimental data for complex
engineering problems in the

artificial intelligence field such as

Research: Be capable
of studying complex
engineering problems
in artificial intelligence
based on scientific
principles and
scientific
methodology,
including designing
experiments, analyzing

and interpreting data

Theory of Probability and Statistics,

Physical Experiment, Discrete
Mathematics,Fundamentals of Artificial
Intelligence, Principles of Computer
Organization, Machine Learning, C
Programming, Python Programming,
Digital Logic, Circuit and Electronic
Technique, Data Mining, Stochastic
Processes, Distributed and Parallel
Computing, Computer Vision and
Image Processing, Control Theory and

Technology, Neural Network and Deep




Graduate Abilities

Related Knowledge

Course Supports

intelligent information system
hardware and software design,
image processing algorithm
design.

Index point 4-3: Able to
reasonably analyze and interpret
the experimental results, perform
correlation analysis on multiple
sub-problems, find conflict points
and balance, and obtain
reasonable and effective
conclusions through experimental
data analysis and information

synthesis.

and integrating
information to reach

effective conclusions.

Learning, Knowledge Representation
and Processing,Multi-Agent System,
Integrated Training of the Digital Logic,
Integrated Experiment of the Principles
of Computer Organization,Data Mining
Practice, Deep Learning Practice,
Integrated Experiment of software
development, Machine learning
practice, Graduation Design, Innovation
Competition Training,Science and
Technology Competition and Scientific

Research Training

Index point 5-1: Master basic
computer operations and
applications, at least one software
development language (such as C,
Python language, etc.), and be
able to use the integrated
development environment for
complex programming.

Index point 5-2: Ability to
skillfully use literature search
tools to obtain the latest progress
information on the theory and
technology in the field of artificial
intelligence.

Index point 5-3: Master the basic
principles and operation methods
of professional instruments and
equipment of artificial intelligence
technology, and be able to
reasonably select and use
instruments and equipment in

complex and comprehensive

Using modern tools:
Be able to develop,
select and use
appropriate
technologies,
resources, modern
engineering tools and
information
technology tools to
tackle complex
engineering problems
in artificial
intelligence, including
prediction and
simulation of the
complex engineering
problems and
understanding of their

limitations.

Introduction to Computational
Thinking, Discrete Mathematics, Data
Structure and Algorithm, Principles of
Computer Organization, Machine
Learning, C Programming, Python
Programming,Data Mining,
Optimization algorithm, Stochastic
Processes, Pattern Recognition,

Neural Network and Deep Learning,
Integrated Training of the Digital Logic,
Integrated Experiment of the Principles
of Computer Organization, Integrated
Experiment of the Data Structure, Deep
Learning Practice,Machine learning
practice, Computer Vision System
Development Practice, Electronic
Technology Practice, Innovation
Competition Training, Digital Signal
Processing, Science and Technology
Competition and Scientific Research

Training




Graduate Abilities

Related Knowledge

Course Supports

projects.

Index point 5-4: Ability to use
experimental equipment,
computer software, and modern
information tools to simulate or
simulate complex engineering
problems, and understand its use
requirements, scope, and

limitations.

Have acquired extensive
knowledge in the profession and
developed strong engineering and
practical capabilities. Be able to
use basic and theoretical
knowledge and technologies to
deal with the influence of complex
problems in practical application
on society, safety and statutory

regulations.

Engineering and
society: Be capable of
evaluating the effects
of professional
engineering practices
and solutions of
complex engineering
problems on society,
health, safety, statutory
regulations and culture
based on background
engineering
knowledge and
understanding relevant

responsibilities.

Ideological and Moral Cultivation and
Legal Basis, The Outline of Modern
Chinese History, Introduction to
Computational Thinking, C
Programming, Object-oriented
Programming, Principle & Application
of Database, Data Mining and Case
Studies, Computer and Network
Foundation, Network Engineering and
Management, Circuit Principle and
Electronic Technique, Digital Logic,
Information System Security, Software
Engineering, UML Modeling and
Analysis Technology, Software Testing
and Management, Graduation Project,

Defense of Graduation Project

Understand major statutory
requirements and quality
standards of the industry. Be
capable of working in accordance
with statutory and technical
specifications, conduct reasonable
analyses based on background
engineering knowledge and
evaluate the influence of specific
solutions of complex electric

engineering problems on society,

Environment and
sustainable
development: Be
capable of
understanding and
evaluating the
influence of
professional
engineering practices
used to tackle complex

engineering problems

Engineering Economics, Software
Engineering, UML Modeling and
Analysis Technology, Software Testing
and Management, Network Engineering
and Management, Intelligent Building
Systems, Building Internet of Things,
Big Data Analysis and Application,
Virtual Reality and Augmented Reality

, Information System Security




Graduate Abilities

Related Knowledge

Course Supports

health, safety, laws and cultures,
and also understand relevant

responsibilities.

on the environment
and sustainable
development of

society.

Understand the fundamental
meanings of Marxist world view,
life view and values. Understand
China’s history and current
situations, socialism with Chinese
characteristics and individual
responsibilities in China’s
development. Understand the
meaning of professional morality

and the engineer’s responsibilities.

Occupational norms:
Have a good
understanding of
humanities and social
science and a great
sense of social
responsibility. Be able
to understand and
observe professional
morality and
regulations in
engineering practice
and fulfill individual

responsibilities.

Ideological and Moral Cultivation and
Legal Basis, Outline of Modern Chinese
History, Basic Principles of Marxism,
Introduction to Maoism and Theoretical
System of Socialism with Chinese
Characteristics, Military Theories,
Situations and Policies (1-2), Physical
Education (1-4), Military Training,
Disciplinary Internship, Metalworking
Internship, Graduation Project, Defense

of Graduation Project

Be able to understand the meaning
of every role in a multi-role team
and the role’s contribution to the
environment and purpose of the
team. Being able to fulfill duties
in the team, take into account the
opinions of team members and

make appropriate decisions.

Individuals and the
teams: Be capable of
acting as an individual,
a team member or the
person in charge in an

inter-disciplinary team.

Software Engineering, Integrated
Experiment of Software Engineering,
Integrated Experiment of Software

Development, Graduation Practice

Have the capability of expressing
oneself orally and in writing.
Have mastered the writing skills
of technical documents. Be
capable of understanding and
writing professional reports and
design documents. Be proficient
in a foreign language in listening,

speaking, reading and writing.

Communications: Be
capable of
communicating
effectively with
industrial peers and the
public on complex
engineering problems,
including writing
reports and design

documents, delivering

Military Theories, College English
(1-4), Physical Education (1-4), Military
Training, Professional English,
Scientific Writing and Literature
Retrieval, C++ Comprehensive Practice
and Improvement, Information System
Security (Bilingual teaching),
Graduation Practice, Graduation

Project, Defense of Graduation Project




Graduate Abilities

Related Knowledge

Course Supports

speech, stating ideas
and responding to
instructions. Have an
international vision
and being able to
exchange ideas in a
cross-cultural

background.

Understand different cultures and
be able to handle cross-cultural
communications. Have obtained a
basic understanding of current
global development of computer
science and technology industry.
Have an international vision and
be able to communicate and share
ideas in a cross-cultural
background. Be able to create
economic and appropriate
solutions to tackle complex
engineering problems in a
multi-disciplinary environment

and analyze design rationality

Project management:
Understand methods of
engineering
management and
economic
decision-making and
be able to apply the
methods in a
multi-disciplinary

environment.

Engineering Economics, Software
Engineering, Software Testing and
Management, UML Modeling and
Analysis Technology, Network
Engineering and Management, Practice
of Programming, Digital Logic
Integrated Practical Training, Principles
of Computer Composition Integrated
Experiment, Data Structure Integrated
Experiment, Object-Oriented Design
and Implementation, Integrated
Experiment of Software Development,
Network Technique Integrated Practical
Training, Software Engineering
Integrated Practical Training,
Innovation Competition Training,

Graduation Practice

Understand the history of
computer science and technology
and the role of technical
innovation in its development.
Understand current level of
development of information
industry and challenges it is
facing. Acknowledge the
necessity of a career plan and
continuous learning and be able to

enhance capabilities by learning

Lifelong learning:
Accept self-learning
and lifelong learning
as an integral part of
life and be capable of
learning continuously

to adapt to change.

College English (1-4), Physical
Education (1-4), Advanced Mathematics
A(1-2), Linear Algebra, Theory of
Probability and Statistics, College
Physics B(1-2), Circuit Principle and
Electronic Technique, Digital Logic,
MCU Principles and Interface
Technology, Object-oriented
Programming(C++), VC Programming,
C++ Comprehensive Practice and

Improvement, Mobile Application




Graduate Abilities

Related Knowledge

Course Supports

with appropriate methods.

Systems Development, Information
System Security, Data Mining and Case
Studies, Big Data Analysis and
Application, Virtual Reality and
Augmented Reality, Building Internet of
Things, Graduation Practice,
Introduction of Artificial Intelligence,

Machine Learning, Digital Signal

Processing
X Directive teaching plan
XI Topology of the main course logical relation
Advancad Circuit and Electronic Introduction
: - _ -
Mathematies Technique ™ to Robotics +|»| Control Theory and Technology [ »]

}

o -

44» Distributed and Paralle] Computing }—'

|, Multi-Agent
LiearAlgsbra [ | o7 POy | g | Principles of Computer 15 i
and Statistics ™ Crganization
- Machine Computer Vision
>
Lezming  [™ and Image Processmg
|| DatzStmuctwreand |, Optimization algorithm |9
] Algorithm Neural Network
C Programming Dtz Mini Enowledge
- | ata Mining = S and Deep Leaming
—| Python Programming ] Pattem lp|™  Representation  [#
Recoguition and Processing
Fundamentals of

Specialty Outline

Artificial Intelligence

e |

Discrete Mathematics

N

Datzbase Principle and Application I—P

—r‘ Digital Signal Processmg }_.
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