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2022 Undergraduate Program for Specialty in Surveying and
Mapping Engineering

I Specialty Name and Code

English Name Surveying and Mapping Engineering
Code 081201 Disciplines Engineering
Length of Schooling Four years Degree Bachelor of Engineering

II Educational Objectives and Features

1.0bjectives

This program is to cultivate all-round development of morality, intelligence, physique, beauty and
labor, master the basic theory, basic knowledge and basic skills of Surveying and mapping engineering,
accept the training of scientific thinking and engineering practice, have humanistic quality, professional
ethics and social responsibility, and be competent for the design, production and research of Surveying and
mapping projects in national basic surveying and mapping, urban and rural construction, natural resource
monitoring, geographic information service and emergency management Development and management,
with strong organization and management ability, innovation consciousness, continuous learning ability,
international vision and urban surveying and mapping characteristics of Applied Engineering and technical
personnel. After five years of work and study after graduation, students can achieve the following goals:

(1) Capable of Surveying and mapping technology in national basic surveying and mapping, urban
and rural construction, geographic information service and emergency management, etc;

(2) With good professional quality, rich engineering management experience and strong sense of
responsibility, he has become the technical director or technical backbone of Surveying and mapping
geographic information enterprises and institutions;

(3) Have the ability to continue learning to adapt to the development, and be able to independently or
cooperatively undertake the scientific research of Surveying and mapping geographic information;

(4) Have good team consciousness, international vision and communication ability, be able to play the
role of organizational management backbone or technical director in design, production, R & D and
multidisciplinary teams, with team spirit and leadership;

(5) With good ideological and moral cultivation and scientific and cultural literacy, with a sense of
social responsibility, dedication and good professional ethics, can undertake and perform social
responsibility, serve the country and society.

2. Features

Relying on the advantages of capital construction and civil architecture discipline, this major
cultivates professional surveying and mapping talents serving the capital, facing the whole country, relying

on the construction industry and serving urban and rural construction. Personnel training adapts to the
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development of high-tech surveying and mapping, integrates teaching, scientific research and production,
emphasizes the close combination of theory and practice, cultivates the application ability of new
technology, new method and new process of Surveying and mapping, highlights the characteristics of
Urban Surveying and mapping, and meets the needs of Surveying and mapping talents such as urban and

rural construction, protection of ancient buildings and precise measurement of complex structures.

III Major Disciplines
Science and Technology of Surveying and Mapping

IV Major Courses

1. Basic Courses

Introduction to Geomatics, Engineering Drawing and Read Drawing, C Language Programming
Design, Data Structure, Introduction to Earth Science, Digital Topographic Surveying, Cartography, CAD
Basic and Application, Fundamentals of Error Theory and Surveying Adjustment, Foundation of Geodesy, The
Principle of Geographic Information System (Bilingual), Application and Principles of Remote Sensing,
Photogrammetry.

2. Specialty Courses

Application and Principles of GNSS, Engineering Surveying, Deformation Monitoring and Disasters
Predicting, Real Estate Surveying and Management, Application and Technology of Laser Radar

Surveying.

V Major Practical Training

1. Major experiment

Experiment of Digital Topographic Surveying, Experiment of Satellite Navigation and Positioning
Technology, Experiment of Photogrammetry, Experiment of GIS Principles, Experiment of Geodesy,
Experiment of Engineering Surveying, Experiment of Deformation Monitoring, Experiment of Real Estate
Surveying and Management, Experiment of Application and Technology of Laser Radar Surveying.

2. Major Practical Training

Digital Topographic Surveying Practice, Satellite Navigation and Positioning Practice, Principles of
Remote Sensing Practice, Photogrammetry Practice, GIS Practice, Cartography Practice, Control
Surveying Practice, Interpretation of Physical Geography,Geomorphology and Remote Sensing Image
Practice, Comprehensive Training for Engineering Surveying, Comprehensive Training for Spatial

Information, Real Estate Surveying and Management Practice, Laser Radar Surveying Practice.
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

-11 -



credits required by specialty for graduate is 173, including 133 credits of theoretical courses and 40 credits

of practice teaching (2 credits of compulsory innovation practice and scientific research training included).

VII Proportion of Course

Course Category Course Type Credits Class Hour Proportion
Compulsory 43.5 736 25.14%
General Education )
Optional 2 32 1.16%
Compulsory 43 756 24.86%
Big Academic Subjects o
Optional 1 16 0.58%
Professional Core Compulsory 16 256 9.25%
Compulsory 7 112 4.05%
Professional Direction o
Optional 20.5 328 11.85%
Compulsory 38 872 21.97%
Practice
Optional 2 40 1.16%
Total 173 3148 100%

VIII Table of Teaching Program

Semester | Teaching | Exam Practice Semester | Teaching Exam Practice
1 4-19 20 1-3 2 1-16 17 18-20
3 1-15 16 17-20 4 1-16 17 18-20
5 1-16 17-18 19-20 6 1-14 15 16-20
1-5
7 6-16 17 18.20 8 1-16 graduation project 17 defense

IX Graduate Abilities and Matrices

Graduate Abilities Related Knowledge Course Supports
1.1 Be able to use the Advanced mathematics a (1-2) , physical
1. Engineering ) ) )
language tools of experiments (1-2) , introduction to Earth
knowledge: Be able to ) ) o
mathematics, natural Science, fundamentals and applications of CAD,

use mathematics, ) o o ) )
. science and engineering digital topographic surveying, cartography,
natural science,

science to express principles and applications of remote sensing,
engineering foundation ) ) ] ) o ) )
surveying and mapping introduction to civil engineering, computer
and professional ) ) )
engineering problems graphics, etc. .
knowledge to solve
. 1.2 Be able to establish
complex surveying and Advanced mathematics a (1-2) , LINEAR
) o mathematical model and
mapping engineering ) Algebra, error theory and adjustment basis,
solve for specific )
problems. geodesy basis, photogrammetry, etc. .

surveying and mapping

_12-
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Graduate Abilities

Related Knowledge

Course Supports

objects

1.3 Be able to use
mathematics, natural
science, engineering
foundation and
professional knowledge
as well as mathematical
model method to deduce
and analyze complex
surveying and mapping

engineering problems

Introduction to computational thinking, Linear
Algebra, Gis (bilingual) , GNSS and its
applications, engineering surveying, engineering
cartography and cartography, computer
graphics, Remote Sensing Digital Image

Processing, introduction to urban planning, etc.

1.4 Can use mathematics,
natural science,
engineering foundation
and professional
knowledge as well as
mathematical model
method to compare and
synthesize the solutions
of complex surveying and
mapping engineering

problems

Probability and Mathematical Statistics B,
General Physics B (1-2) , data structure, control
measurement practice, remote sensing principle

and application practice, etc. .

2. Problem analysis: Be
able to apply the basic
principles of
mathematics, natural
science and engineering
science to identify,
express and analyze
complex surveying and
mapping engineering
problems through
literature research, so as
to obtain effective

conclusions.

2.1 Be able to identify
and judge the key links of
complex surveying and
mapping engineering
problems by using the
principles of
mathematics, natural
science and engineering

science

Introduction to computational thinking,
advanced mathematics a (1-2) , probability and
Mathematical Statistics B, General Physics B
(1-2) , introduction to Earth Science,
cartography, engineering surveying, data
structure, ¢ # program design, map design and
compilation, remote sensing digital image

processing, etc. .

2.2 Be able to correctly
express complex
surveying and mapping
engineering problems

based on the principles of

Linear Algebra, geographic information system
(bilingual) , error theory and surveying
adjustment basis, GNSS principle and its
application, laser radar surveying technology

and application, introduction to civil
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Graduate Abilities

Related Knowledge

Course Supports

mathematics, natural
science and Engineering
Science and mathematical

model

engineering, surveying program design and data
processing, industrial surveying and data
processing, engineering surveying
comprehensive practice, laser radar surveying
technology practice, introduction to urban

planning, etc. .

2.3 Can realize that there
are many solutions to
solve the problem of
Surveying and mapping,
and will seek alternative
solutions through

literature research

Principles and applications of remote sensing,
geodesy, photogrammetry, deformation
monitoring and disaster prediction, scientific

and technical literature retrieval, etc. .

2.4 Can use the basic
principles of
mathematics, natural
science and Engineering
Science, with the aid of
literature research,
analyze the influencing
factors of the process, and
obtain effective

conclusions

Probability theory and Mathematical Statistics
B, General Physics B (1-2) , C language
program design, high-precision Navigation Map
and position service, geographic information
system principle practice, remote sensing
principle and application practice, laser radar
measurement technology practice, graduation

project, etc. .

3. Design/Develop
solutions: Be able to
design solutions for
complex surveying and
mapping engineering
problems, design
surveying and mapping
system or surveying and
mapping production
process to meet specific
needs, reflect
innovation

consciousness in the

3.1 Master the technology
related to the whole
process of Surveying and
mapping engineering
design, implementation
and management, as well
as the full cycle
production method of
Surveying and mapping
geographic information
products, and understand
various factors affecting

the design objectives and

C language programming, cartography, Gis
(bilingual) , error theory and surveying
adjustment basis, real estate surveying and
management, control surveying practice, spatial
information synthesis practice, remote sensing
digital image processing, Chikakage
photogrammetry, big data and gis, remote
sensing image depth learning and intelligent

interpretation, etc. .
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Graduate Abilities

Related Knowledge

Course Supports

design process, and
consider factors such as
society, health, safety,
law, culture and

environment.

technical solutions

3.2 Be able to complete
the design of Surveying
and mapping system and
production process
according to specific

requirements

Introduction to computational thinking, Cad
Foundation and application, GNSS principle and
its application, photogrammetry, engineering
surveying, laser radar measurement technology
and application, data structure, measurement
program design and data processing,
cartography practice, geographic information
system principle practice, control and
measurement practice, satellite navigation and
positioning practice, space information
synthesis practice, map design and compilation,

etc..

3.3 Be able to design the
surveying and mapping
system or production
process, and embody the
innovation consciousness

in the design

Deformation monitoring and disaster prediction,
computer graphics, industrial surveying and data
processing, graduation design, surveying and
mapping skills contest training, remote sensing

application prospects, etc. .

3.4 In the design of
Surveying and mapping
system or mapping
production process, the
constraints of safety,
health, law, culture and
environment can be

considered

Ideological and moral and rule of law,
High-precision navigation map and location
services, graduation design, natural resources

survey and monitoring.

4. Research: Based on
scientific principles and
scientific methods, it
can study complex
surveying and mapping
engineering problems,
including designing
experiments, analyzing

and interpreting data,

4.1 Based on scientific
principles, through
literature research, using
scientific methods,
research and analyze the
solutions of complex
surveying and mapping

engineering problems

Error Theory and surveying adjustment basis,
geodesy basis, intelligent city introduction, real
estate surveying and management practice,
graduation design, remote sensing application
prospects, remote sensing digital graphics
processing, Big Data and geographic
information system, remote sensing image depth
learning and intelligent interpretation, scientific

and technical paper writing (bilingual) .
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Graduate Abilities

Related Knowledge

Course Supports

and obtaining
reasonable and effective
conclusions through

information synthesis.

4.2 According to the
characteristics of
Surveying and mapping
objects, the research route
can be selected and the
technical scheme of
Surveying and mapping

can be designed

Remote sensing principle and application,
engineering cartography and map recognition,
gis principle practice, remote sensing principle
and application practice, engineering survey
comprehensive practice, real estate survey and

management practice, and so on.

4.3 It can construct the
experimental system
according to the technical
scheme of Surveying and
mapping, carry out the
surveying and mapping
experiment safely, and
collect the surveying and
mapping experimental

data correctly

Digital topographic survey, laser radar survey
technology and application, survey program
design and data processing, industrial survey
and data processing, Natural Resources Survey
and Monitoring, digital topographic survey
practice, control survey practice,
photogrammetry practice, satellite navigation
and positioning practice, ¢ # program design,
close-range photogrammetry, new aerial remote

sensing data processing technology, etc. .

4.4 The experimental
results can be analyzed
and explained, and
reasonable and effective
conclusions can be
obtained through

information synthesis

Linear Algebra, science and Technology
Literature Retrieval, cartography practice,
spatial information comprehensive practice,
laser radar measurement technology practice,
graduation design, new aviation remote sensing

data processing technology.

5. Using modern tools:
Be able to develop,
select and use
appropriate surveying
and mapping
technology, information
resources, modern
surveying and mapping
instruments and
information technology

tools, including

5.1 Understand the
principles and methods of
modern surveying and
mapping instruments,
information technology
tools and mapping
software commonly used
in surveying and
mapping, and understand

their limitations

Introduction to computational thinking,
engineering practice, composite training, C
language programming, principles of
geographic information system (bilingual) ,
application of modern surveying and mapping
technology, geodesy, Gnss principles and
applications, photogrammetry, engineering
surveying, data structure, engineering mapping
and cartography, computer graphics,
introduction to Smart Cities, cartographic

practice, Gis basic application skills, big data
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Graduate Abilities

Related Knowledge

Course Supports

prediction and
Simulation of complex
surveying and mapping
engineering problems,
and understand their

limitations.

and Gis, new aerial remote sensing data
processing technology, deep learning and
intelligent interpretation of remote sensing
images, frontier of Surveying and Mapping

Geographic Information Technology, etc. .

5.2 Be able to select and
use appropriate modern
surveying and mapping
instruments, information
resources and surveying
and mapping software to
carry out technical
design, data processing
and accuracy analysis for
complex surveying and
mapping engineering

problems

Advanced mathematics a (1-2) , probability
theory and mathematical statistics B, CAD basis
and application, digital topographic surveying,
error theory and surveying adjustment basis,
real estate surveying and management, Urban
Remote Sensing (bilingual) , digital topographic
surveying practice, geographic information
system principle practice, remote sensing
principle and application practice, engineering
surveying comprehensive practice, real estate
surveying and management practice, laser radar
surveying technology practice, mapping skills
competition training, ¢ # programming, map
design and compilation, Chikakage

photogrammetry, etc. .

5.3 It can develop or
select modern surveying
and mapping instruments
and information
technology tools to meet
specific needs for specific
surveying and mapping
objects, predict and
simulate complex
surveying and mapping
engineering problems,
and analyze their

limitations

General Physics B (1-2) , deformation
monitoring and disaster prediction, laser radar
survey technology and application, scientific
and technical literature retrieval, high precision
navigation map and position service, survey
program design and data processing, industrial
survey and data processing, remote sensing
principle and application practice,
photogrammetry practice, new aviation remote

sensing data processing technology, etc. .

6. Engineering and
Society: Be able to

make reasonable

6.1 Understand the
technical standard system,

intellectual property

Situation and policy, digital topographic
surveying, principles and applications of remote

sensing, fundamentals of Geodesy, management
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Related Knowledge

Course Supports

analysis based on
engineering related
background knowledge,
evaluate the impact of
Surveying and mapping
engineering practice
and complex surveying
and mapping
engineering problem
solutions on society,
health, safety, law and
culture, and understand
the responsibilities that

should be undertaken.

rights, surveying and
mapping management
policies, laws and
regulations in the field of
Surveying and mapping,
and understand the
influence of different
social cultures on

engineering activities

and laws and regulations of surveying and
Mapping, practice of digital topographic
surveying, practice of geographic information
system principles, practice of satellite
navigation and positioning, comprehensive
practice of engineering surveying, practice of
surveying and Mapping Skills Contest,

introduction to urban planning, etc. .

6.2 Be able to analyze
and evaluate the impact
of Surveying and
mapping engineering
practice on society,
health, safety, law and
culture, as well as the
impact of these
constraints on the
implementation of
engineering projects, and
understand the
responsibilities that

should be borne

Ideological Morality and rule of law, outline of
history of China, basic principles of Marxism,
introduction to the theoretical system of Maoism
and socialism with Chinese characteristics,
engineering practice, compound cultivation,
application of modern surveying and mapping
technology, deformation monitoring and
disaster prediction, real estate management and
surveying, high precision navigation map and
location service, introduction to civil
engineering, comprehensive practice of spatial
information, graduation design, Gis Foundation

and application skills, etc. .

7.Environment and
sustainable
development : Be able
to understand and
evaluate the impact of
complex surveying and
mapping engineering
practice on the
environment and social
sustainable

development.

7.1 Know and understand
the concept and
connotation of
environmental protection
and sustainable

development

An introduction to Xi Jinping thought on
Socialism with Chinese characteristics for a new
era, an introduction to engineering practice,
composite training, an introduction to Earth
Science, an introduction to surveying, mapping
and geographic information, urban remote
sensing (bilingual) , natural resources
investigation and monitoring, basic application
skills of Gis, an introduction to urban planning,

etc. .

7.2 From the perspective
of environmental

protection and sustainable

An introduction to the theoretical system of
Maoism and socialism with Chinese

characteristics, situation and policies,
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Related Knowledge

Course Supports

development, we can
think about the
sustainability of
Surveying and mapping
engineering practice, and
evaluate the damage and
hidden danger that may
be caused to human and
environment in the
practice of Surveying and

mapping engineering

introduction to smart cities, physical geography
and remote sensing image interpretation
practice, graduation project, big data and GIS,

etc. .

8. Occupational norms:
With humanities and
social science literacy,
social responsibility,
can understand and
abide by the
professional ethics and
norms of Surveying and
mapping industry in the
practice of Surveying
and mapping, and fulfill
the responsibility.

8.1 Have correct values,
understand the
relationship between
individuals and society,
and understand China's

national conditions

An outline of the history of China, an
introduction to the basic principles of Marxism,
an introduction to Xi Jinping's thought on
Socialism with Chinese characteristics for a new
era, an introduction to Maoism and the
theoretical system of socialism with Chinese
characteristics, the situation and policies, sports
(1-4) , the "Four Histories" (the history of the
party, the history of the New China, the history
of reform and opening-up, and the history of
Socialist Development) , natural resources
investigation and monitoring, military theory,
military training, deep learning of remote
sensing images and intelligent interpretation,

etc. .

8.2 Understand the
professional ethics and
norms of the surveying
and mapping industry of
honesty, justice and
integrity, and consciously
abide by them in the
practice of Surveying and

mapping projects

Ideological Morality and rule of law, college
students'career and Development Planning,
survey and Mapping Geographic Information,
survey and Mapping Management and laws and
regulations, digital topographic survey practice,
engineering survey comprehensive practice, real
estate survey and management practice, survey

and mapping skills contest training, etc. .

8.3 Understand the social

An introduction to the basic principles of
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Graduate Abilities

Related Knowledge

Course Supports

responsibility of
Surveying and mapping
workers for public safety,
health, well-being and
environmental protection,
and be able to
consciously perform their
responsibilities in
surveying and mapping

engineering practice

Marxism, an introduction to Xi Jinping's
thought on Socialism with Chinese
characteristics for a new era, an introduction to
college students'mental health, an introduction
to Earth Science, deformation monitoring and
disaster prediction, urban remote sensing
(bilingual) , physical geography and remote
sensing image interpretation practice,

graduation project, etc. .

9. Individuals and
teams: Be able to play
the role of individual,
team member and
leader in the team under
the background of
architecture, civil
engineering and other

disciplines.

9.1 Be able to
communicate effectively
with members of
architecture, civil

engineering and other

College Students'career and development
planning, physical education (1-4) , introduction
to civil engineering, engineering drawing and
mapping, physical geography and remote
sensing image interpretation practice,

engineering survey comprehensive practice, real

disciplines estate survey and management practice,
graduation design, etc. .
College Students Mental Health, military

9.2 Ability to work theory, digital terrain survey practice, mapping

independently or

cooperatively in a team

practice, satellite navigation positioning
practice, laser radar measurement technology

practice.

9.3 Ability to organize,
coordinate and direct the

work of the team

Control survey practice, spatial information
comprehensive practice, mapping skills contest

training, and so on.

10. Communication: Be
able to effectively
communicate and
communicate with
surveying and mapping
peers and the public on
complex surveying and
mapping engineering
problems, including

writing surveying and

10.1 Be able to accurately
express opinions, respond
to queries, and understand
the differences of
communication with
surveying and mapping
peers and the public in
written statements and
statements on surveying

and mapping technology

Surveying and Mapping Management and laws
and regulations, engineering survey
comprehensive practice, spatial information
comprehensive practice, laser radar survey
technical practice, graduation design, scientific

paper writing (bilingual) , marketing and so on
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Related Knowledge

Course Supports

mapping technology
design book and
surveying and mapping
technology summary,
making statements,
clearly expressing or
responding to
instructions, and having
a certain international
vision, and being able
to communicate and
exchange in
cross-cultural

background.

design book and survey

technology summary

10.2 Understand the
international development
trends and research
hotspots in the field of
Surveying and mapping,
and understand and
respect the differences
and diversity of different

cultures

College English extension courses, introduction
to mapping and geographic information,
principles of geographic information system
(bilingual) , application of modern surveying
and Mapping Technology, prospects of remote
sensing applications, scientific paper writing

(bilingual) and so on.

10.3 Have the ability of
cross-cultural
communication language
and written expression,
and be able to carry out
basic communication and
exchange on surveying
and mapping professional
issues under the

cross-cultural background

College English (1-2) , College English
Extension Courses, urban remote sensing
(bilingual) , scientific paper writing (bilingual)

and so on.

11. Project
management:
Understand and master
the principles of
engineering
management and
economic
decision-making
methods, and can be
applied in surveying
and mapping,
architecture, civil
engineering,
environment and other

disciplines.

11.1 understand the cost
structure of the whole
process of surveying and
mapping engineering and
surveying products
production, understand
the engineering
management and
economic
decision-making issues
involved, and grasp the
management and
economic
decision-making methods

involved in engineering

Real Estate Survey and management, surveying
and Mapping Management and laws and
regulations, spatial information comprehensive
practice, graduation design, marketing and so

on.
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Related Knowledge

Course Supports

projects

11.2 application of
engineering management
and economic
decision-making in the
design and development
of surveying and mapping
schemes in
multidisciplinary
environments such as
civil engineering and

architecture

Civil Engineering Conspectus, engineering
survey comprehensive practice, graduation

project and so on.

12. Lifelong learning:
Have the consciousness
of self-learning and
lifelong learning, and
have the ability of
continuous learning and
adapting to

development.

12.1 Under the
background of social
development, we can
realize the necessity of
self-learning and lifelong

learning

College Students Career and Development
Planning, digital terrain surveying, mapping
skills contest training, mapping and geographic

information technology frontier.

12.2 Have the ability of
self-learning and adapting
to development, including
the ability to understand
the surveying and
mapping technical
problems, the ability to
summarize and the ability

to ask questions.

Basic Principles of Marxism, college English
(1-2), sports (1-4) , C language programming,
application of modern surveying and Mapping
Technology, engineering surveying,
photogrammetry practice, graduation design,

remote sensing application prospects, etc. .

X Table of Teaching Arrangement (appendix table)
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2020 Undergraduate Program for Specialty in Surveying and
Mapping Engineering (Associate Degree to Bachelor Degree)

I Specialty Name and Code

English Name Surveying and Mapping Engineering
Code 081201 Disciplines Engineering
Length of Schooling Four years Degree Bachelor of Engineering

IT Educational Objectives and Features

1.0bjectives

This program is to cultivate all-round development of morality, intelligence, physique, beauty and
labor, master the basic theory, basic knowledge and basic skills of Surveying and mapping engineering,
accept the training of scientific thinking and engineering practice, have humanistic quality, professional
ethics and social responsibility, and be competent for the design, production and research of Surveying and
mapping projects in national basic surveying and mapping, urban and rural construction, natural resource
monitoring, geographic information service and emergency management Development and management,
with strong organization and management ability, innovation consciousness, continuous learning ability,
international vision and urban surveying and mapping characteristics of Applied Engineering and technical
personnel. After five years of work and study after graduation, students can achieve the following goals:

(1) Capable of Surveying and mapping technology in national basic surveying and mapping, urban
and rural construction, geographic information service and emergency management, etc;

(2) With good professional quality, rich engineering management experience and strong sense of
responsibility, he has become the technical director or technical backbone of Surveying and mapping
geographic information enterprises and institutions;

(3) Have the ability to continue learning to adapt to the development, and be able to independently or
cooperatively undertake the scientific research of Surveying and mapping geographic information;

(4) Have good team consciousness, international vision and communication ability, be able to play the
role of organizational management backbone or technical director in design, production, R & D and
multidisciplinary teams, with team spirit and leadership;

(5) With good ideological and moral cultivation and scientific and cultural literacy, with a sense of
social responsibility, dedication and good professional ethics, can undertake and perform social
responsibility, serve the country and society.

2. Features

Relying on the advantages of capital construction and civil architecture discipline, this major
cultivates professional surveying and mapping talents serving the capital, facing the whole country, relying

on the construction industry and serving urban and rural construction. Personnel training adapts to the
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development of high-tech surveying and mapping, integrates teaching, scientific research and production,
emphasizes the close combination of theory and practice, cultivates the application ability of new
technology, new method and new process of Surveying and mapping, highlights the characteristics of
Urban Surveying and mapping, and meets the needs of Surveying and mapping talents such as urban and

rural construction, protection of ancient buildings and precise measurement of complex structures.

III Major Disciplines
Science and Technology of Surveying and Mapping

IV Major Courses

1. Basic Courses

Introduction to Geomatics, Engineering Drawing and Read Drawing, C Language Programming
Design, Data Structure, Introduction to Earth Science, Digital Topographic Surveying, Cartography, CAD
Basic and Application, Fundamentals of Error Theory and Surveying Adjustment, Foundation of Geodesy, The
Principle of Geographic Information System (Bilingual), Application and Principles of Remote Sensing,
Photogrammetry.

2. Specialty Courses

Application and Principles of GNSS, Engineering Surveying, Deformation Monitoring and Disasters
Predicting, Real Estate Surveying and Management, Application and Technology of Laser Radar

Surveying.

V Major Practical Training

1. Major experiment

Experiment of Digital Topographic Surveying, Experiment of Satellite Navigation and Positioning
Technology, Experiment of Photogrammetry, Experiment of GIS Principles, Experiment of Geodesy,
Experiment of Engineering Surveying, Experiment of Deformation Monitoring, Experiment of Real Estate
Surveying and Management, Experiment of Application and Technology of Laser Radar Surveying.

2. Major Practical Training

Digital Topographic Surveying Practice, Satellite Navigation and Positioning Practice, Principles of
Remote Sensing Practice, Photogrammetry Practice, GIS Practice, Cartography Practice, Control
Surveying Practice, Interpretation of Physical Geography,Geomorphology and Remote Sensing Image
Practice, Comprehensive Training for Engineering Surveying, Comprehensive Training for Spatial

Information, Real Estate Surveying and Management Practice, Laser Radar Surveying Practice.
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
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required by specialty for graduate is 74.5, including 49.5 credits of theoretical courses and 25 credits of

practice teaching (2 credits of compulsory innovation practice and scientific research training included).

VII Proportion of Course

Course Category Course Type Credits Class Hour Proportion
Compulsory 12 176 16.11%
General Education 5
Optional 2 32 2.68%
Professional Core Compulsory 10 160 13.42%
Compulsory 6 96 8.05%
Professional Direction )
Optional 19.5 312 26.17%
Compulsory 23 460 30.87%
Practice o
Optional 2 40 2.68%
Total 74.5 1276 100%
VIII. Table of Teaching Program
Semester Teaching Exam Practice | Semester | Teaching Exam Practice
5 1-16 17-18 19-20 6 1-14 15 16-20
1_5 . .
7 6-16 17 18.20 8 1-16 graduation project 17 defense

IX. Graduate Abilities and Matrices

Graduate Abilities

Related Knowledge

Course Supports

1. Engineering

knowledge: Be able to

1.1 Be able to use the language tools of
mathematics, natural science and
engineering science to express
surveying and mapping engineering

problems

Computer Graphics. Remote Sensing

Digital Image Processing.

use mathematics, natural
science, engineering
foundation and

professional knowledge

1.2 Be able to establish mathematical
model and solve for specific surveying

and mapping objects

Photogrammetry. Deformation
Monitoring and Disasters Predicting.
Foundation of Geodesy. Fundamentals of
Error Theory and Surveying Adjustment.

to solve complex
surveying and mapping

engineering problems.

1.3 Be able to use mathematics, natural
science, engineering foundation and
professional knowledge as well as
mathematical model method to deduce
and analyze complex surveying and

mapping engineering problems

Application and Principles of GNSS.
Application and Technology of Laser
Radar Surveying. Computer Graphics.
Engineering Surveying. Remote

Sensing. Digital Image Processing.
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Graduate Abilities

Related Knowledge

Course Supports

1.4 Can use mathematics, natural
science, engineering foundation and
professional knowledge as well as
mathematical model method to
compare and synthesize the solutions
of complex surveying and mapping

engineering problems

Photogrammetry Practical
Comprehensive Practice for Spatial

Information. Graduation design.

2. Problem analysis: Be
able to apply the basic
principles of
mathematics, natural
science and engineering
science to identify,
express and analyze
complex surveying and
mapping engineering
problems through
literature research, so as
to obtain effective

conclusions.

2.1 Be able to identify and judge the
key links of complex surveying and
mapping engineering problems by

using the principles of mathematics,

natural science and engineering science

Deformation Monitoring and Disasters
Predicting. Photogrammetry Practice.
Remote Sensing Digital Image

Processing..

2.2 Be able to correctly express
complex surveying and mapping
engineering problems based on the
principles of mathematics, natural
science and Engineering Science and

mathematical model

Surveying Program Design Practice
Contest. Application and Technology of
Laser Radar Surveying. GIS base
Application Skill. Engineering

Surveying.

2.3 Can realize that there are many
solutions to solve the problem of
Surveying and mapping, and will seek
alternative solutions through literature

research

Photogrammetry. Engineering
Surveying. Practical Training for Real

Estate Surveying and Management.

2.4 Can use the basic principles of
mathematics, natural science and
Engineering Science, with the aid of
literature research, analyze the
influencing factors of the process, and

obtain effective conclusions

Document Retrieval of Science and
Technology. Application and Principles
of GNSS. Practical Training for Control
Surveying. Practical Training for
Engineering Surveying. Graduation

design. Scientific research training.

3. Design/Develop
solutions: Be able to
design solutions for
complex surveying and
mapping engineering
problems, design
surveying and mapping

system or surveying and

3.1 Master the technology related to the
whole process of Surveying and
mapping engineering design,
implementation and management, as
well as the full cycle production
method of Surveying and mapping

geographic information products, and

Real Estate Surveying and Management.
Introduction to Smart City. Engineering
Surveying. Practical Training for
Photogrammetry. Practical Training for
Engineering Surveying. Comprehensive
Practice for Spatial Information. Remote

Sensing Digital Image Processing..
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Graduate Abilities

Related Knowledge

Course Supports

mapping production
process to meet specific
needs, reflect innovation
consciousness in the
design process, and
consider factors such as
society, health, safety,
law, culture and

environment.

understand various factors affecting the
design objectives and technical

solutions

3.2 Be able to complete the design of
Surveying and mapping system and
production process according to

specific requirements

Photogrammetry Practice. Application
and Principles of GNSS. Application and
Technology of Laser Radar Surveying.
Engineering Surveying. Comprehensive
Practice for Spatial Information.
Surveying Program Design Practice

Contest.

3.3 Be able to design the surveying and
mapping system or production process,
and embody the innovation

consciousness in the design

Engineering Surveying. Geographic
Conditions Monitoring. Invocation
Practice(School of Surveying and
Mapping Skills Contest. School of
Surveying and Mapping Paper Contest)+
Digital Topographic Surveying Practice.
Practical Training for Engineering
Surveying. Innovation and

Entrepreneurship. Graduation design.

3.4 In the design of Surveying and
mapping system or mapping
production process, the constraints of
safety, health, law, culture and

environment can be considered

Invocation Practice(School of Surveying
and Mapping Skills Contest. School of
Surveying and Mapping Paper Contest)+
Digital Topographic Surveying Practice.
Practical Training for Engineering
Surveying. Innovation and

Entrepreneurship. Graduation design.

4. Research: Based on
scientific principles and
scientific methods, it can
study complex surveying
and mapping engineering
problems, including
designing experiments,
analyzing and
interpreting data, and
obtaining reasonable and

effective conclusions

4.1 Based on scientific principles,
through literature research, using
scientific methods, research and
analyze the solutions of complex
surveying and mapping engineering

problems

Engineering Surveying. Introduction to
Smart City. Geographic Conditions
Monitoring. Practical Training for
Remote Sensing Princples. Cartography
Practice. Practical Training for Satellite

Navigation and Positioning.

4.2 According to the characteristics of
Surveying and mapping objects, the
research route can be selected and the

technical scheme of Surveying and

Engineering Drawing and Interpreting.
Application and Principles of Remote
Sensing. Photogrammetry. Application
and Principles of GNSS. Practical
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Graduate Abilities Related Knowledge Course Supports
through information mapping can be designed Training for Engineering Surveying.
synthesis.

4.3 It can construct the experimental
system according to the technical
scheme of Surveying and mapping,
carry out the surveying and mapping
experiment safely, and collect the
surveying and mapping experimental

data correctly

Surveying Program Design and Data
Processing. Industry Surveying and Data
Processing. Application and Technology
of Laser Radar Surveying. Practical
Training for Satellite Navigation and
Positioning. Practical Training for
Control Surveying. Practical Training for

Laser Radar Surveying. Technology.

4.4 The experimental results can be
analyzed and explained, and reasonable
and effective conclusions can be

obtained through information synthesis

Document Retrieval of Science and
Technology. Cartography. Scientific
Paper Writing. Engineering Surveying.
Practical Training for Real Estate
Surveying and Management. Practical
Training for Laser Radar Surveying
Technology. Comprehensive Practice for

Spatial Information. Graduation design.

5. Using modern tools:
Be able to develop, select
and use appropriate
surveying and mapping
technology, information
resources, modern
surveying and mapping
instruments and
information technology
tools, including
prediction and Simulation
of complex surveying and
mapping engineering
problems, and understand

their limitations.

5.1 Understand the principles and
methods of modern surveying and
mapping instruments, information
technology tools and mapping software
commonly used in surveying and
mapping, and understand their

limitations

Application and Technology of Laser
Radar Surveying. Computer Graphics.
Big Data an GIS. GIS base Application
Skill. Real Estate Surveying and

Management. Introduction to Smart City.

5.2 Be able to select and use
appropriate modern surveying and
mapping instruments, information
resources and surveying and mapping
software to carry out technical design,
data processing and accuracy analysis
for complex surveying and mapping

engineering problems

Practical Training for Satellite Navigation
and Positioning. GIS Practice. Practical
Training for Control Surveying.
Comparative Practical Training for
Engineering Surveying. Practical
Training for Real Estate Surveying and
Management. Practical Training for
Laser Radar Surveying Technology
Comprehensive Practice for Spatial
Information. Graduation design.

Surveying and Mapping Skills Practice
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Graduate Abilities

Related Knowledge

Course Supports

Contest.

5.3 It can develop or select modern
surveying and mapping instruments
and information technology tools to
meet specific needs for specific
surveying and mapping objects, predict
and simulate complex surveying and
mapping engineering problems, and

analyze their limitations

Document Retrieval of Science and
Technology. Surveying Program Design
and Data Processing. Practical Training
for Photogrammetry. Graduation design.
Invocation Practice(School of Surveying
and Mapping Skills Contest. School of
Surveying and Mapping Paper Contest).

6. Engineering and
Society: Be able to make
reasonable analysis based
on engineering related
background knowledge,
evaluate the impact of
Surveying and mapping
engineering practice and
complex surveying and
mapping engineering
problem solutions on
society, health, safety, law
and culture, and
understand the
responsibilities that

should be undertaken.

6.1 Understand the technical standard
system, intellectual property rights,
surveying and mapping management
policies, laws and regulations in the
field of Surveying and mapping, and
understand the influence of different

social cultures on engineering activities

Application and Princples of GNSS,
Surveying Management and Laws.
Digital Topographic Surveying Practice.
GIS Practice. Comparative Practical
Training for Engineering Surveying.
Engineering practice class. Graduation

design.

6.2 Be able to analyze and evaluate the
impact of Surveying and mapping
engineering practice on society, health,
safety, law and culture, as well as the
impact of these constraints on the
implementation of engineering
projects, and understand the

responsibilities that should be borne

The Outline of the Modern Chinese
History. The Generality of Basic
Principle of Marxism. Engineering
Surveying. Real Estate Surveying and
Management. Surveying Management
and Laws. Deformation Monitoring and
Disasters Predicting. Classical
appreciation and cultural inheritance.
Scientific and technological revolution
and social development. Ecological

civilization and future cities.

7.Environment and
sustainable
development : Be able to
understand and evaluate
the impact of complex
surveying and mapping
engineering practice on

the environment and

7.1 Know and understand the concept
and connotation of environmental

protection and sustainable development

Geographic Conditions Monitoring.
Natrual Resources Management .

Situation and Policy(1-4).

7.2 From the perspective of
environmental protection and
sustainable development, we can think
about the sustainability of Surveying

and mapping engineering practice, and

Marketing Management. Real Estate
Surveying and Management.
Introduction to Smart City. Geographic
Conditions Monitoring. Deformation

Monitoring and Disasters Predicting.
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Graduate Abilities

Related Knowledge

Course Supports

social sustainable

development.

evaluate the damage and hidden danger
that may be caused to human and
environment in the practice of

Surveying and mapping engineering

Practical Training for Control Surveying.
Practical Training for Real Estate
Surveying and Management. Compound

culture class. Graduation design.

8. Occupational norms:
With humanities and
social science literacy,
social responsibility, can
understand and abide by
the professional ethics
and norms of Surveying
and mapping industry in
the practice of Surveying
and mapping, and fulfill
the responsibility.

8.1 Have correct values, understand the
relationship between individuals and
society, and understand China's

national conditions

The Outline of the Modern Chinese
History. The Generality of Basic

Principle of Marxism.

8.2 Understand the professional ethics
and norms of the surveying and
mapping industry of honesty, justice
and integrity, and consciously abide by
them in the practice of Surveying and

mapping projects

Thought Morals Accomplishment and
Basic Law. The Outline of the Modern
Chinese History. Surveying Management
and Laws. Situation and Policy(1-4)+
Digital Topographic Surveying Practice.
Practical Training for Real Estate
Surveying and Management.
Comprehensive Practice for Spatial

Information.

8.3 Understand the social responsibility
of Surveying and mapping workers for
public safety, health, well-being and
environmental protection, and be able
to consciously perform their
responsibilities in surveying and

mapping engineering practice

The Generality of Basic Principle of
Marxism. Surveying Management and

Laws. Graduation design.

9. Individuals and
teams: Be able to play
the role of individual,
team member and leader
in the team under the
background of
architecture, civil
engineering and other

disciplines.

9.1 Be able to communicate effectively
with members of architecture, civil

engineering and other disciplines

Engineering Mechanics. Conspectus of
Urban Planning. Surveying Program
Design and Data Processing and.
Graduation design.

9.2 Ability to work independently or

cooperatively in a team

Invocation Practice(School of Surveying
and Mapping Skills Contest. School of
Surveying and Mapping Paper Contest)+
Digital Topographic Surveying Practice.
Practical Training for Remote Sensing
Principles. Practical Training for Satellite
Navigation and Positioning. Practical

Training for Control Surveying. Practical

_43 -




Graduate Abilities

Related Knowledge

Course Supports

Training for Engineering Surveying.
Practical Training for Laser Radar
Surveying Technology. GIS Software

Development Practice.

9.3 Ability to organize, coordinate and

direct the work of the team

The Outline of the Modern Chinese
History. Comprehensive Practice for
Spatial Information. Practical Training
for Laser Radar Surveying Technology .
Surveying and Mapping Skills Contest

Practice. Graduation design.

10. Communication: Be
able to effectively
communicate and
communicate with
surveying and mapping
peers and the public on
complex surveying and
mapping engineering
problems, including
writing surveying and
mapping technology
design book and
surveying and mapping
technology summary,
making statements,
clearly expressing or
responding to
instructions, and having a
certain international
vision, and being able to

communicate and

10.1 Be able to accurately express
opinions, respond to queries, and
understand the differences of
communication with surveying and
mapping peers and the public in written
statements and statements on surveying
and mapping technology design book

and survey technology summary

Practical Training for Control Surveying.
Comparative Practical Training for
Engineering Surveying. Graduation

design.

10.2 Understand the international
development trends and research
hotspots in the field of Surveying and
mapping, and understand and respect
the differences and diversity of

different cultures

Comprehensive Practice for Spatial
Information. GIS base Application Skill.

Remote Sensing Application Prospect.

10.3 Have the ability of cross-cultural
communication language and written
expression, and be able to carry out
basic communication and exchange on
surveying and mapping professional

issues under the cross-cultural

Scientific Paper writing. Compound
Training. Cross-cultural credit
requirements for the second classroom
(participation in international

conferences, exhibitions and volunteers,

exchange in etc.).
background
cross-cultural
background.
11. Project 11.1 Master the management and Introduction to Civil Engineering.
management: economic decision-making methods Marketing Management. Real Estate
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Graduate Abilities Related Knowledge Course Supports

Understand and master involved in the project Surveying and Management. Digital
the principles of Topographic Surveying Practice.
engineering management Practical Training for Control Surveying.
and economic Comparative Practical Training for

decision-making
methods, and can be
applied in surveying and
mapping, architecture,
civil engineering,
environment and other

disciplines.

Engineering Surveying. Graduation

design.

11.2 Understand the whole process cost
composition of Surveying and

mapping engineering and production of
Surveying and mapping products, and
understand the engineering
management and economic

decision-making problems involved

Marketing Management. Surveying
Management and Laws. Practical
Training for Spatial Information.

Graduation design.

11.3 Under the environment of civil
engineering, architecture and other
disciplines, in the process of designing
and developing surveying and mapping
scheme, the method of engineering
management and economic

decision-making can be used

Comparative Practical Training for
Engineering Surveying. Practical
Training for Real Estate Surveying and
Management. Conspectus of Urban

Planning. Graduation design.

12. Lifelong learning:
Have the consciousness
of self-learning and
lifelong learning, and
have the ability of
continuous learning and

adapting to development.

12.1 Under the background of social
development, we can realize the
necessity of self-learning and lifelong

learning

Fundamentals of Error Theory and
Surveying Adjustment. Surveying
Management and Laws. Advanced

Technology of Surveying.

12.2 Have the ability of self-learning
and adapting to development, including
the ability to understand the surveying
and mapping technical problems, the
ability to summarize and the ability to

ask questions.

The Generality of Basic Principle of
Marxism. Scientific Paper Writing.
Introduction to Smart City. Application
of Artificial Intelligence in GIS.
Graduation design. Invocation
Practice(School of Surveying and
Mapping Skills Contest. School of
Surveying and Mapping Paper Contest).

X Table of Teaching Arrangement (appendix table)
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2022 Undergraduate Program for Specialty in Navigation

Engineering ( Intelligent Navigation )

I Specialty Name and Code

English Name Navigation Engineering
Code 081203T Disciplines Engineering
Length of Schooling Four years Degree Bachelor of Engineering

II Educational Objectives and Features

1. Objectives

This program is to cultivate all-round development of morality, intelligence, physique, beauty and
labor, master the basic theory, basic knowledge and basic skills of navigation positioning, accept the
training of scientific thinking and engineering practice, have humanistic quality, professional ethics and
social responsibility, and be competent for the design, production and research and development of
aerospace, transportation, military, electronics, information and communication industries and urban
infrastructure in areas such as in navigation engineering design and research and development and project
management work, with strong organization and management ability, innovation consciousness,
continuous learning ability, international vision and intelligent navigation characteristics of Applied
Engineering and technical personnel. After five years of work and study after graduation, students can
achieve the following goals:

(1) The ability to solve complex technical problems in the field of navigation by making
comprehensive use of technology in a wider range of fields such as navigation and positioning,
microelectronics science, information science and computer science, and to master systematically the key
aspects of navigation engineering design and development, navigation information acquisition, processing,
analysis, expression and application of professional technology.

(2) With excellent professional quality, rich engineering management experience and strong sense of
responsibility, to become the technical leader or technical backbone in navigation-related enterprises and
institutions;

(3) Have the ability to continue learning to adapt to the development, and be able to independently or
cooperatively undertake navigation engineering design and scientific research;

(4) Have good team organization and coordination skills, international vision and external
communication ability, be able to organize teams to work on navigation engineering design and R&D in
the fields of aerospace, transportation, military, electronics, information and communication industries and

urban infrastructure.
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(5) With good scientific and cultural literacy and certain philosophical and methodological thinking,
with a sense of serving the overall national situation, social responsibility and historical mission, with a
good professional ethics and a commitment to serving the people.

2. Features

Relying on the advantages of capital construction and civil engineering and architecture of the
university, this major aims to cultivate high-quality professionals who serve the capital, face the whole
country, have the ability to solve problems related to smart city intelligent navigation, and can carry out
navigation and positioning product research and development and integrated solution design. Talent
training to adapt to the intelligent navigation of new and high technology development, it is a combination
of teaching, scientific research and production, emphasize closely combining theory with practice,
cultivate navigation and positioning of new technologies, new methods, new technology application ability,
highlight the characteristics of intelligent city intelligent navigation, navigation services in urban
construction and management, intelligent transportation, emergency management, Internet, acrospace and

other fields.

III Major Disciplines
Science and Technology of Surveying and Mapping

IV Major Courses

1. Basic Courses

Introduction to Geometrics, Introduction to Navigation Engineering, Introduction to Earth Science,
C/C++ Programming Design, Foundation of Navigation Equipment, Digital Topographic Surveying,
Principles of Photogrammetry and Remote Sensing, Error Theory and Foundation of Surveying
Adjustment, Principle of Automatic Control, Navigation, Foundation of Geodesy, Optimal Estimation,
Digital Signal Processing.

2. Specialty Courses

Principle of Satellite Navigation, Signals and Systems, Embedded Systems and Programming,
Navigation Electronic Map, Principle of Inertial Navigation, Principle of Combined Navigation,
Programming for Satellite Navigation and Positioning, Indoor Navigation and Positioning Technology,
Driverless High-precise Map and Application, Robot Navigation Principles and Technology, Urban
Spatiotemporal Big Data Technology.

V Major Practical Training

1. Major experiment

Experiment of C/C++ Programming Design, Experiment of Foundation of Navigation Equipment,
Experiment of Digital Topographic Surveying, Experiment of Digital Signal Processing , Experiment of
Foundation of Geodesy, Experiment of Analog and digital circuits, Experiment of Principle of Satellite

Navigation, Experiment of Signals and Systems, Experiment of Principle of Inertial Navigation,
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Experiment of Principle of Combined Navigation, Experiment of Programming for Satellite Navigation
and Positioning, Experiment of Navigation Electronic Map, Experiment of Embedded Systems and
Programming, Experiment of Indoor Navigation and Positioning Technology, Experiment of Robot
Navigation Principles and Technology, Experiment of Urban Spatiotemporal Big Data Technology.

2. Major Practical Training

Digital Topographic Surveying Practice, Foundation of Navigation Equipment Practice, Foundation of
Surveying Adjustment Practice, Digital Signal Processing Practice, Principle of Automatic Control Practice,
Foundation of Geodesy Practice, Principle of Satellite Navigation Practice, Principle of Inertial Navigation
Practice, Principle of Combined Navigation Practice, Indoor Navigation and Positioning Technology
Practice, Indoor Navigation and Positioning Technology Practice, Embedded Systems and Programming
Practice, Robot Navigation Principles and Technology Practice, High-precise Map Technology and
Application Practice, Navigation Electronic Map Practice, Navigation and Positioning Comprehensive

Practice , Urban Spatiotemporal Big Data Technology Practice.

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 176, including 133 credits of theoretical courses and 43 credits

of practice teaching (6 credits of compulsory innovation practice and scientific research training included).

VII Proportion of Course

Course Category Course Type Credits Class Hour Proportion

Compulsory 43.5 736 24.72%

General Education )
Optional 2 32 1.14%
Big Academic Subjects Compulsory 51.5 884 29.26%
Professional Core Compulsory 16 256 9.09%
Compulsory 8 128 4.55%

Professional Direction o
Optional 12 192 6.82%
Compulsory 37 852 21.02%

Practice )
Optional 6 120 3.41%
Total 176 3200 100%
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VIII Table of Teaching Program

Semester Teaching Exam | Practice | Semester | Teaching | Exam Practice
1 4-18 19 1-3,20 2 1-15 16 17-20
3 1-16 17 18-20 4 1-15 16 17-20
5 1-16 16 17-20 6 1-15 16 17-20
7 4-18 19 1-3,20 8 1-16 graduation project 17 defense

IX Graduate Abilities and Matrices

Graduate Abilities

Related Knowledge

Course Supports

1. Engineering

knowledge: Be able to use

mathematics, natural

science, engineering

foundation and professional

knowledge to solve

complex navigation

engineering problems.

1.1 Be able to use the language
tools of mathematics, natural
science and engineering science
to express smart city navigation

project problems

Programming for Satellite Navigation and
Positioning, Embedded Systems and
Programming, Introduction to
Computational Thinking, C/C++
Programming Design, Engineering
Drawing and Interpreting, Theory of
Probability and Statistics (B), Linear
Algebra, Introduction to Civil
Engineering, Navigation, Remote Sensing
Digital Image Processing, Introduction to
Earth Science, Computer Graphics,
Optimal Estimation, Navigation Electronic
Map, Introduction to Navigation
Engineering, Digital Signal Processing,

etc.

1.2 Be able to establish
mathematical model and solve
for specific Navigation

Engineering objects

Linear Algebra, Physics Experiment (1-2),
Digital Topographic Surveying, Error
Theory and Adjustment Basis, Optimal
Estimation, Foundation of Navigation

Equipment, Navigation, etc.

1.3 Be able to use mathematics,
natural science, engineering
foundation and professional
knowledge as well as
mathematical model method to
deduce and analyze complex

Navigation Engineering

problems

Introduction to Computational Thinking,
Engineering Drawing and Interpreting,
Linear Algebra, Error Theory and
Adjustment Basis, Optimal Estimation,
Navigation Electronic Map, Principle of
Geographical Information System, Remote
Sensing Digital Image Processing,

Computer Graphics, etc.
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Graduate Abilities

Related Knowledge

Course Supports

1.4 Can use mathematics,
natural science, engineering
foundation and professional
knowledge as well as
mathematical model method to
compare and synthesize the
solutions of complex
Navigation Engineering

problems

C/C++ Programming Design, Probability
and Mathematical Statistics B, Navigation,
Error Theory and Adjustment Basis,
Optimal Estimation, Navigation Electronic
Map, Remote Sensing Digital Image
Processing, Principle of Geographic
Information System Practice, Navigation
Electronic Map, Foundation of Navigation
Equipment Practice, Foundation of
Surveying Adjustment Practice,
Navigation and Positioning
Comprehensive Practice, Graduation

Design and Defense, etc..

2. Problem analysis: Be
able to apply the basic
principles of mathematics,
natural science and
engineering science to
identify, express and
analyze complex
Navigation Engineering
problems through literature
research, so as to obtain

effective conclusions.

2.1 Be able to identify and
judge the key links of complex
Navigation Engineering
problems by using the
principles of mathematics,
natural science and engineering

science

Programming for Satellite Navigation and
Positioning, Embedded Systems and
Programming, Introduction to
Computational Thinking, C/C++
Programming Design, Probability and
Mathematical Statistics B, Linear Algebra,
Introduction to Civil Engineering,
Navigation, Introduction to Earth Science,
Satellite Navigation and Positioning
Practice, Foundation of Navigation

Equipment Practice, etc.

2.2 Be able to correctly express
complex Surveying and
Mapping Engineering
Navigation Engineering
problems based on the
principles of mathematics,
natural science and engineering
science and mathematical

model

Navigation Electronic Map, Principles of
Photogrammetry and Remote Sensing,
Remote Sensing Digital Image Processing,
Digital Topographic Surveying, Principle
of Automatic Control, Indoor Navigation
and Positioning Technology, Navigation,
Foundation of Surveying Adjustment
Practice, Satellite Navigation and
Positioning Practice, Foundation of

Navigation Equipment Practice, etc.

2.3 Can realize that there are

many solutions to solve the

Programming for Satellite Navigation and

Positioning, Embedded Systems and
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Graduate Abilities

Related Knowledge

Course Supports

problem of Navigation
Engineering, and will seek
alternative solutions through

literature research

Programming, C/C++ Programming
Design, Spatiotemporal Artificial
Intelligence Technology, Document
Retrieval of Science and Technology,
Satellite Navigation and Positioning
Practice, Indoor Navigation and
Positioning Technology, Navigation and

Positioning Comprehensive Practice, etc.

2.4 Can use the basic principles
of mathematics, natural science
and Engineering Science, with
the aid of literature research,
analyze the influencing factors
of the process, and obtain

effective conclusions

Advanced Mathematics, College physics,
Principle of Satellite Navigation, Principle
of Inertial Navigation, Indoor Navigation
and Positioning Technology, Document
Retrieval of Science and Technology,
Optimal Estimation, Graduation design
and defense, Innovation Training Project

of Scientific Research Team, etc.

3. Design/Develop
solutions: Be able to
design solutions for
complex Navigation
Engineering problems,
design navigation system or
navigation product
production process to meet
specific needs, reflect
innovation consciousness in
the design process, and
consider factors such as
society, health, safety, law,

culture and environment.

3.1 Master the technology
related to smart city navigation
engineering design,
implementation and
management, as well as the full
cycle production method of
Surveying and Mapping
Engineering & Navigation
products, and understand
various factors affecting the
design objectives and technical

solutions

Principle of Satellite Navigation, Principle
of Inertial Navigation, Indoor Navigation
and Positioning Technology, Principle of
Automatic Control, Introduction to
computational thinking, Introduction to
smart city, Navigation, Inertial Navigation
Principle Practice, Embedded systems and
programming Practice, Navigation and
Positioning, Embedded Research and
Development Practice, Navigation and

Positioning Comprehensive Practice, etc.

3.2 Be able to complete the
design of Navigation system
and production process
according to specific

requirements

Programming for Satellite Navigation and
Positioning, Embedded Systems and
Programming, Principle of Automatic
Control, GNSS Enhancement Technology
and Application, Urban High Precise
GNSS Positioning Data Processing, GNSS
Time-frequency Measurement and

Application, Foundation of Navigation
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Graduate Abilities

Related Knowledge

Course Supports

Equipment Practice, Inertial Navigation
Principle practice, Satellite Navigation and

Positioning Practice, etc.

3.3 Be able to design the
Navigation system or
production process, and
embody the innovation

consciousness in the design

Programming for Satellite Navigation and
Positioning, Embedded Systems and
Programming, Digital Topographic
Surveying, Introduction to Navigation
Chip Manufacturing, Navigation
Electronic Map Practice, High-precise
Map Technology and Application Practice,
Driverless High Precision Mapping and
Application Practice Innovation Training
Project of Scientific Research Team,

Graduation Design and Defense, etc.

3.4 In the design of Navigation
system or production process,
the constraints of safety, health,
law, culture and environment

can be considered

Embedded System and Programming
Design Practice, UNIX/LINUX Operation
System, Principle of Automatic Control,
Design and Implementation of Navigation
Products, Foundation of Navigation
Equipment Practice, Navigation and
Positioning Embedded Research and
Development Practice, Graduation design

and defense, etc.

4. Research: Based on
scientific principles and
scientific methods, it can
study complex navigation
engineering problems,
including designing
experiments, analyzing and
interpreting data, and
obtaining reasonable and
effective conclusions
through information

synthesis.

4.1 Based on scientific
principles, through literature
research, using scientific
methods, research and analyze
the solutions of complex
navigation engineering

problems

Principle of Satellite Navigation, Principle
of Inertial Navigation, Indoor Navigation
and Positioning Technology, Robot
Navigation Principles and Technology,
Introduction to smart city, High-precise
Map Technology and Application,
Driverless High Precision Mapping and
Application Practice, Principle of
Automatic Control, High-precise Map
Technology and Application Practice,
Satellite Navigation and Positioning

Practice, etc.
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Graduate Abilities

Related Knowledge

Course Supports

4.2 According to the
characteristics of Surveying and
Mapping Engineering smart
city Navigation objects, the
research route can be selected
and the technical scheme of
navigation engineering can be

designed

Introduction to Computational Thinking,
Navigation Engineering Drawing and
Interpreting, Principle of Satellite
Navigation, Navigation and Positioning

Comprehensive Practice, etc.

4.3 It can construct the
experimental system according
to the technical scheme of
navigation engineering, carry
out the Navigation position
experiment safely, and collect
the Navigation position

experimental data correctly

Error Theory and Foundation of Surveying
Adjustment, Optimal Estimation, Signals
and Systems, Satellite Navigation and
Positioning Practice, Navigation
Electronic Map Practice, Urban High
Precise GNSS Positioning Data
Processing, GNSS Time-frequency

Measurement and Application, etc..

4.4 The experimental results can
be analyzed and explained, and
reasonable and effective
conclusions can be obtained

through information synthesis

Document Retrieval of Science and
Technology, Urban Spatiotemporal Big
Data Technology, Navigation Electronic
Map, Remote Sensing Digital Image
Processing, Scientific Paper Writing,
Urban Spatiotemporal Big Data
Technology, Graduation design and

defense, etc..

5. Using modern tools: Be
able to develop, select and
use appropriate navigation
technology, information
resources, modern
navigation instruments and
information technology
tools, including prediction
and Simulation of complex
navigation engineering
problems, and understand

their limitations.

5.1 Understand the principles
and methods of modern
Navigation instruments,
information technology tools
and Navigation software
commonly used in navigation,

and understand their limitations

Introduction to Computational Thinking,
C/C++ Programming Design, Verilog
VHDL Language, UNIX/LINUX
Operation System, Signals and Systems,
Navigation Electronic Map, Remote
Sensing Digital Image Processing, Digital
Topographic Surveying, Computer
Graphics, Introduction to smart city,
Foundation of Navigation Equipment
Practice, PCB Design and Manufacture,
Mobile Indoor Navigation and Location

Service, etc..
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Graduate Abilities

Related Knowledge

Course Supports

5.2 Be able to select and use
appropriate modern Navigation
instruments, information
resources and Navigation
software to carry out technical
design, data processing and
accuracy analysis for complex
Navigation Engineering

problems

Engineering Drawing and Interpreting,
Digital Signal Processing, Signals and
Systems, Visual Navigation Technology,
Industrial Intelligent Positioning Survey,
Navigation and Positioning
Comprehensive Practice, Foundation of
Navigation Equipment Practice, Inertial
Navigation Principle practice, Embedded
Research and Development Practice,
Navigation and Positioning Embedded
Research and Development Practice,
Navigation Electronic Map Practice,
Satellite Navigation and Positioning
Practice, Robot Navigation Principle and
Technology Practice, Graduation design
and defense, Surveying Programming
Contest Practice, Surveying Skills

Contest Practice, etc. .

5.3 It can develop or select
modern Navigation instruments
and information technology
tools to meet specific needs for
Navigation objects, predict and
simulate complex Navigation
problems, and analyze their

limitations

Theory of Probability and Statistics (B),
Linear Algebra, Principle of Automatic
Control, Error Theory and Foundation of
Surveying Adjustment, Optimal
Estimation, GNSS Time-frequency
Measurement and Application, Digital
Signal Processing practice, Software
Engineering and Web Technology,
Document Retrieval of Science and
Technology, Indoor Navigation and
Positioning Technology Practice,

Graduation Design and Defense, etc. .

6. Engineering and
Society: Be able to make
reasonable analysis based
on engineering related
background knowledge,

evaluate the impact of

6.1 Understand the technical
standard system, intellectual
property rights, surveying and
mapping management policies,
laws and regulations in the field

of smart city navigation, and

Ideological Morality and Rule of Law,
Introduction to Civil Engineering, Digital
Topographic Surveying, Foundation of
Geodesy Practice, Urban Spatial
Information Science, Surveying

Management and Laws, Driverless High
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Graduate Abilities

Related Knowledge

Course Supports

Navigation engineering
practice and complex
Navigation engineering
problem solutions on
society, health, safety, law
and culture, and understand
the responsibilities that

should be undertaken.

understand the influence of
different social cultures on

engineering activities

Precision Mapping and Application
Practice, Indoor navigation and
Positioning Technology, Navigation and
Positioning Practice, Innovation Training
Project of Scientific Research Team,
Compound culture class, Graduation

design and defense, etc.

6.2 Be able to analyze and
evaluate the impact of
Navigation engineering practice
on society, health, safety, law
and culture, as well as the
impact of these constraints on
the implementation of
engineering projects, and
understand the responsibilities

that should be borne

The Outline of the Modern Chinese
History, The Generality of Basic Principle
of Marxism, Introduction to Mao Zedong
Thoughts and Theoretical System of
socialism with Chinese characteristics,
Surveying Management and Laws, Urban
planning and humanistic literacy, Classics
study and cultural inheritance, Scientific
and technological civilization and urban
development, Architectural art and

aesthetic quality, etc.

7. Environment and
sustainable development :
Be able to understand and
evaluate the impact of
complex navigation
engineering practice on the
environment and social

sustainable development.

7.1 Know and understand the
concept and connotation of
environmental protection and

sustainable development

Introduction to Xi Jinping Thought on
Socialism with Chinese Characteristics for
a New Era, Introduction to Earth Science,
Introduction to Smart City, Geographic
Conditions Monitoring, Situation and
Policy (1-4), Engineering Practice,

Marketing Management, etc..

7.2 From the perspective of
environmental protection and
sustainable development, we
can think about the
sustainability of Navigation
engineering practice, and
evaluate the damage and hidden
danger that may be caused to
human and environment in the
practice of navigation

engineering

Marketing Management, Introduction to
Earth Science, Introduction to smart city,
Urban Spatial Information Science, Urban
Spatiotemporal Big Data Technology
Practice, Urban Spatiotemporal Big Data
Technology, Compound Culture Class,

Graduation Design and Defense, etc.
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Graduate Abilities

Related Knowledge

Course Supports

8. Occupational norms:
With humanities and social
science literacy, social
responsibility, can
understand and abide by the
professional ethics and
norms of Navigation
engineering industry in the
practice of Navigation
engineering, and fulfill the
responsibility.

8.1 Have correct values,
understand the relationship
between individuals and society,
and understand China's national

conditions

Ideological Morality and Rule of Law,
The Outline of the Modern Chinese
History, The Generality of Basic
Principle of Marxism, Introduction to Xi
Jinping Thought on Socialism with
Chinese Characteristics for a New Era,
Introduction to Mao Zedong Thoughts and
Theoretical System of socialism with
Chinese characteristics, Physical
Education(1-4), History of the
Communist Party of China, History of
New China, History of Reform and

Opening up and History of Socialist

Development, Military Training,
Military Theory, Labor Education,
etc. .

8.2 Understand the professional
ethics and norms of the
navigation engineering industry
of honesty, justice and integrity,
and consciously abide by them
in the practice of Navigation

projects

Ideological Morality and Rule of Law, The
Outline of the Modern Chinese History,
Introduction to Mao Zedong Thoughts and
Theoretical System of Socialism with
Chinese characteristics, College Student
Occupation Career and Development
Planning, Surveying Management and
Laws, Situation and Policy (1-4),
Navigation and Positioning

Comprehensive Practice, etc.

8.3 Understand the social
responsibility of Navigation
workers for public safety,
health, well-being and
environmental protection, and
be able to consciously perform
their responsibilities in

Navigation engineering practice

The Generality of Basic Principle of
Marxism, Introduction to Xi Jinping
Thought on Socialism with Chinese
Characteristics for a New Era, College
Student Occupation Career and
Development Planning, Situation and
Policy (5-8), Introduction to Earth
Science, Surveying Management and

Laws, GNSS Deformation Monitoring
Technology and Application, Graduation

-69 -




Graduate Abilities

Related Knowledge

Course Supports

design and defense, etc. .

9. Individuals and teams:

Be able to play the role of
individual, team member
and leader in the team
under the background of
architecture, civil
engineering and other

disciplines.

9.1 Be able to communicate
effectively with members of
architecture, civil engineering

and other disciplines

College Student Occupation Career and
Development Planning, Physical
Education (1-4), Introduction to Civil
Engineering, Introduction to Navigation
Engineering, Graduation design and

defense, etc..

9.2 Ability to work
independently or cooperatively

in a team

Digital Topographic Surveying Practice,
Foundation of Geodesy Practice, Satellite
Navigation and Positioning Practice,
Foundation of Navigation Equipment
Practice, Navigation and Positioning
Comprehensive Practice, High-precise
Map Technology and Application Practice,
Driverless High Precision Mapping and

Application Practice, Navigation and

Positioning Comprehensive Practice, etc. .

9.3 Ability to organize,
coordinate and direct the work

of the team

The Outline of the Modern Chinese
History, Navigation and Positioning
Comprehensive Practice, Foundation of
Navigation Equipment Practice, Inertial
Navigation Principle Practice, Embedded
System and Programming Design Practice,

Graduation design and defense, etc. .

10. Communication: Be
able to effectively
communicate and
communicate with
navigation engineering
peers and the public on
complex navigation
engineering problems,
including writing

navigation technology

10.1 Be able to accurately
express opinions, respond to
queries, and understand the
differences of communication
with navigation engineering
peers and the public in written
statements and statements on
Navigation technology design
book and survey technology

summary

Introduction to Navigation Engineering,
Principle of Combined Navigation, Urban
High Precise GNSS Positioning Data
Processing, Driverless High Precision
Mapping and Application, High-precise
Map Technology and Application, The
Mental health of College Students,

Graduation design and defense, etc.
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Graduate Abilities

Related Knowledge

Course Supports

design book and navigation
technology summary,
making statements, clearly
expressing or responding to
instructions, and having a
certain international vision,
and being able to
communicate and exchange
in cross-cultural

background.

10.2 Understand the
international development
trends and research hotspots in
the field of Navigation, and
understand and respect the
differences and diversity of

different cultures

Introduction to Geometrics, Introduction
to Navigation Engineering, Principle of
Satellite Navigation, Principle of Inertial
Navigation, Indoor Navigation and
Positioning Technology, Compound

Culture Class, etc..

10.3 Have the ability of
cross-cultural communication
language and written
expression, and be able to carry
out basic communication and
exchange on Navigation
professional issues under the

cross-cultural background

Scientific Paper Writing, College English
Training, Engineering Practice, Compound

Culture Class, etc..

11. Project management:
Understand and master the
principles of engineering
management and economic
decision-making methods,
and can be applied in
surveying and mapping,
architecture, civil
engineering, environment

and other disciplines.

11.1 master the management
and economic decision-making
methods involved in

engineering projects

Introduction to Earth Science, Introduction
to Civil Engineering, Marketing
Management, Graduation Design and

Defense, etc.

11.2 understand the cost
composition of the whole
process of navigation
engineering and product
development, and understand
the engineering management
and economic decision issues

involved

Foundation of Navigation Equipment,
Marketing Management, Surveying
Management and Laws, Geographic
Conditions Monitoring, Graduation design

and defense, etc.

11.3 be able to use
engineering management and
economic decision making
methods in the design and
development of navigation
solutions in a
multidisciplinary
environment such as civil

engineering and architecture

Principle of Inertial Navigation,
Principle of Combined Navigation,
Urban High Precise GNSS Positioning
Data Processing, Driverless High
Precision Mapping and Application
Practice, High-precise Map Technology
and Application, Graduation design and

defense, etc. .
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Graduate Abilities

Related Knowledge

Course Supports

12. Lifelong learning:
Have the consciousness of
self-learning and lifelong
learning, and have the
ability of continuous
learning and adapting to

development.

12.1 Under the background of
social development, we can
realize the necessity of

self-learning and lifelong

Ideological Morality and Rule of Law,
College Student Occupation Career and
Development Planning, College English

Training, Surveying Management and

learning Laws, etc..
The Generality of Basic Principle of
12.2 Have the ability of Marxism, Introduction to Mao Zedong

self-learning and adapting to
development, including the
ability to understand the
Navigation technical problems,
the ability to summarize and the

ability to ask questions.

Thoughts and Theoretical System of
socialism with Chinese characteristics,
Introduction to Earth Science, Scientific
Paper Writing, Introduction to smart city,
Graduation design and defense, Innovation
Training Project of Scientific Research

Team, etc. .

X Table of Teaching Arrangement (appendix table 1~2)
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2022 Undergraduate Program for Specialty

in Geospatial Information Engineering

I Specialty Name and Code

English Name Geospatial Information Engineering
Code 081205T Disciplines Bachelor of Engineering
Length of Schooling 4 years Degree Bachelor of Engineering

II Educational Objectives and Features

Objectives: This program is to cultivate geospatial information inter-disciplinary engineering talents,
fully developed in morality, intelligence and physique, well equipped with mathematical science and social
science, and highly skilled in basic knowledge, theory, analysis method and application skills of physical
geography and geographical information system. The students are required to have the systematic training
of scientific thinking and engineering practice, have the ability to use surveying and mapping, remote
sensing, satellite positioning and navigation and other technologies to acquire geographic data, master
mathematical statistical analysis and computer technology, and have the ability of quantitative analysis and
geographical research, so that they are competent in design, production, R&D and management of
geographical information system, including urban planning, geographical conditions, resource
management and environmental protection. Besides, the graduates have a good ability of organizing,
innovation, learning, and international vision as well. After about 5 years of work and study after
graduation, the graduates can achieve the following goals:

(1) the knowledge of mathematics, natural science, engineering foundation and advanced theory and
technology of geographic information system (GIS), competent in geospatial information engineering
design, development and management, and other professional and technical work;

(2) Have good professional quality, rich engineering management experience and strong sense of
responsibility, and become the technical leader or technical backbone of surveying and mapping
geographic information enterprises and institutions;

(3) Have the ability to continue learning and adapt to development, and can independently or jointly
undertake the research work of surveying and mapping geographic information;

(4) Good team awareness, international vision and communication skills, capable of taking the
leading role in the team;

(5) Have good ideological and moral cultivation, scientific and cultural literacy, and can assume and
fulfill social responsibilities.

Features: This program features integrating the teaching, research and production together with the
development of high-technology, stressing the combination of theory and practice, highlighting the urban

spatial information characteristics, and pinpointing the comprehensive ability of application of new GIS
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technologies and software development. Based on the construction of Beijing and with the advantages of
the civil construction disciplines of the University, this program aims to cultivate professional GIS talents

for the urban informatization construction of Beijing and the whole country.

III Major Disciplines
Surveying Science and Technology, Geography, Computer Application

IV Major Courses

1. Basic Courses

Introduction to Geomatics, Engineering Drawing and Read Drawing, C Language Programming,
Physical Geography, Digital Topographic Surveying, Cartography, CAD Basic and Application, The
Principle of Geographic Information System (Bilingual), Principles of Remote Sensing

2. Specialty Courses

Spatial Database, Spatial Analysis and Modeling, Programming and Development for GIS, WebGIS
Technology and Development, Urban Spatial Information Science, Fundamentals of Error Theory and

Surveying Adjustment

V Major Practical Training

Digital Topographic Surveying Practice, Cartography Practice, C# Programming Practice, Spatial
Analysis and Modeling Practice, The Principle of Geographic Information System Practice, Principles of
Remote Sensing Practice, Programming and Development of GIS Practice, Photogrammetry Fundamental
Practice, Spatial Analysis and Modeling Practice, Natural Geography and Remote Sensing Practice,

Comprehensive Practice, Graduation Project or 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 168.5 including 131.5 credits of theoretical courses and 37

credits of practice teaching.

VII Proportion of Course

Course Category Course Type Credits Class Hour Proportion

Compulsory 43.5 736 25.82%

General Education S
Optional 2 32 1.19%
Compulsory 43 756 25.52%

Big Academic Subjects .
Optional 1 16 0.59%
Professional Core Compulsory 16 256 9.50%
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Course Category

Course Type

Credits

Class Hour

Proportion

Professional Direction

Compulsory

96

3.56%

Optional

20

320

11.87%

Practice

Compulsory

35

812

20.77%

Optional

40

1.19%

Total

168.5

3064

100%

VIII Table of Teaching Program

Semester | Teaching

Exam

Practice

Semester

Teaching

Exam

Practice

1 4-19

20 1-3

2

1-16 17

18-20

3 1-15

16 17-20

4

1-15 16

17-20

1-15

W

16 17-20

17

1-16

18-20

7-20

1-6

1-16 Undergraduate Design or Thesis 17

Graduation reply

IX Table of Teaching Arrangement

Term [General Education] [Large class basis] [Professional core] [Professional direction]
Tntroduction to g hic i of |
Surveying and mapping [
Social science, Introduction to C Language and
1 English, sports || computer thinking | —| Data Structure T I
Advanced Applications of CAD
Mathematics -
A ,UJ Physical Geography I
T Engineering Drawi
T
Social science, A2 _ i
2 English, sports Linear Algebra f—HL_ !
= -Based i
General Physics et o
N . Application Skills |
1
Geaeca| Pveicell] o Cartography
p— AQ 1| The Principle of GIS
g . Probability and
English, t u
3 AR Statistics Fundamental of Error
e
Experiment (1) &
G Remote Sensing s
Experiment (2) Principle (Bilingual) 8 £
Social science,
4 English, sports | Spatial ) [\ !
| Database i Remote sensing |
— i
(e Y
Design and development of| [ of Satellitc i i
o uisar GO geographic information syster | Navigation and Positioning L _(.3?“_11’_“131' Gr: ﬂPthS-‘J
5 A
i . I Spatial Analysis and Modelink |e ; - -
L imiar —> Digital Image Processing ; i Human Geography <—
..................... £ ]
ey i Gl Ranae [ Basisol i Science and Technology Paper -
| Application of Remote {__| e 1 , : Writing (Bilingual) |
i Sensing T ! ; o 1
i . e WebGIS Tf | i GIS applications | i Three Dimensional Geographic
6 e ! Laser radar Surveyging o and D | \__._ (Bilingual) 5 Information Technology g
i Utban Remote Sensing | i Technology and Application ! i Introduction to i Urban Planning and Construction !
5‘\_ _._ Smart Ci " of Geographic Information System |
! Mobile road measurement | |
1 technology and Application E
Urban Spatial : 5 ]
L L Conspectus of Urban Pl H
7 - : ?|_uformation Science bt B
| Mobile GIS ; i BIM technology i Science and technology
: Development i i _and icati 1 paper retrieval
8 . .
Graduation Design
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X Graduate Abilities and Matrices

Graduate Abilities

Related Knowledge

Course Supports

1.Engineering knowledge:
have the ability of solving
complex engineering
problems with mathematics,
natural science, engineering
foundation and professional

knowledge.

1.1 Be able to use the language
tools of mathematics, natural
science and engineering
science to express geospatial
information engineering

problems.

Introduction to Computational Thinking, C
Language and Data Structure, CAD Basic and
Application, Engineering Drawing and Read
Drawing, Advanced Mathematics A (1-2),
Theory of Probability and Statistics (B),
College physics B(1), Physics
Experiment(1-2), Linear Algebra, Introduction
to Civil Engineering, Cartography,
Introduction to Geoscience, Computer

Graphics, Remote Sensing Image Processing.

1.2 Be able to build and solve
mathematical model for

specific geospatial objects.

Advanced Mathematics A (1-2), Linear
Algebra, Digital Topographic Surveying, The
Principle of Geographic Information System
(Bilingual Education), Photogrammetry
Fundamental, Fundamentals of Error Theory
and Surveying Adjustment, Spatial Analysis
and Modeling, Urban geography, CIM
Technology and Application, Big Data and
Geographic Information System, Application
of Artificial Intelligence in GIS.

1.3 Be able to apply relevant

knowledge and mathematical
model method to deduce and
analyze complex engineering

problems of GIS Specialty

Introduction to Computational Thinking, CAD
Basic and Application, Engineering Drawing
and Read Drawing, Linear Algebra, Satellite
Navigation and Positioning Technology, Laser
Radar Surveying Technology and Application,
Computer Graphics, Urban Spatial
Information Science, CIM Technology and
Application.

1.4 Be able to use the relevant
knowledge and mathematical
model method to compare and
synthesize the solutions of
complex engineering problems
in Geographic Information

Engineering Specialty

C Language Programming, Data Structure, C#
Programming, Java Programming, Python
Programming, Theory of Probability and
Statistics B, Technology of 3D GIS, Close
Range Photogrammetry, Digital Topographic
Surveying Practice, Cartography Practice,
Photogrammetry Fundamental Practice,
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Graduate Abilities

Related Knowledge

Course Supports

Spatial Information Practice, Undergraduate

Design, etc.

2. Problem analysis: Be
able to apply the basic
principles of mathematics,
natural science and
Engineering Science,
identify, express, and
analyze the complex
geographic information
engineering problems
through literature research
to obtain the effective

conclusion.

2.1 Be able to apply the basic
theories of mathematics,
natural science and engineering
science to identification,

analysis and expression.

Introduction to Computational Thinking, C
Language Programming, Advanced
Mathematics A (1-2), Theory of Probability
and Statistics (B), Physics Experiment (1-2),
Linear Algebra, C# Programming,
Cartography, The Principle of Geographic
Information System (Bilingual Education),
Introduction to Geoscience, Spatial Analysis
and Modeling, Photogrammetry Fundamental
Practice, Spatial Analysis and Modeling.

2.2 Be able to correctly express
complex geospatial
information engineering
problems based on relevant
scientific principles and

mathematical model method.

CAD Basic and Application, Digital
Topographic Surveying, Fundamentals of
Error Theory and Surveying Adjustment,
Laser Radar Surveying Technology and
Application, Technology of 3D GIS,
GIS-based Application Skills, etc.

2.3 Be able to recognize that
there are multiple solutions to
the problem, and seek
alternative solutions through

literature research

C Language Programming, Data Structure,
Document Retrieval of Science and
Technology, Photogrammetry Fundamental,
The Principle of Geographic Information
System Practice, Spatial Information Practice,

etc.

2.4 Be able to use the basic
principles, with the help of
literature research, analyze the
influencing factors of the
process, and obtain effective

conclusions

College physics A (1-2), Document Retrieval
of Science and Technology, Satellite
Navigation and Positioning Technology,
Undergraduate Design, etc.

3. Design/Develop
solutions: Be able to solve
complex geospatial
information engineering
problems with design

solutions. The design meets

3.1 Master the basic design /
development methods and
technologies of the whole cycle
and process of GIS design /
development, and understand

the various factors affecting the

Introduction to Computational Thinking, CAD
Basic and Application, GIS-based Application
Skills, Introduction to Smart City, Spatial
Analysis and Modeling, Programming and
Development of GIS, Spatial Database,
WebGIS Technology and Development,
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Graduate Abilities

Related Knowledge

Course Supports

the specific needs of
system, the unit
(components) or process,
and can embody the sense
of innovation in the design
process, considering the
society, health, and safety,
law, culture and

environment factors.

design objectives and technical

solutions.

Photogrammetry Fundamental Practice,

Spatial Information Practice, etc.

3.2 Be able to design and
develop production processes
and systems to meet the needs
of specific Geospatial

Information Engineering

C Language Programming, Data Structure,
CAD Basic and Application, Principles of
Remote Sensing, The Principle of Geographic
Information System (Bilingual Education),
Programming and Development of GIS,
Spatial Database, WebGIS Technology and
Development, Photogrammetry Fundamental,
Satellite Navigation and Positioning
Technology, Laser Radar Surveying
Technology and Application, Map Design and
Compilation, Cartography Practice, The
Principle of Geographic Information System

Practice, etc.

3.3 Be able to reflect
innovation awareness in
geospatial information
engineering solution design,
and consider social, health,
safety, legal, cultural and

environmental factors

Introduction to Geomatics, WebGIS
Technology and Development, Programming
and Development of GIS, Digital Topographic
Surveying, Big Data and Geographic
Information System, Application of Artificial
Intelligence in GIS, Innovative practice (GIS
Competition), Digital Topographic Surveying
Practice, Innovation and Entrepreneurship,

Undergraduate Design, etc.

4. Study: Be able to study
complex engineering
problems, including the
design of experiments,
analysis and interpretation
of data, and get a reasonable
and effective conclusion
through the comprehensive
information by using
scientific methods based on

scientific theory.

4.1 Be able to use scientific
principles to put forward
research plans for complex
geospatial information

engineering problems and

Introduction to Geoscience, Cartography, The
Principle of Geographic Information System
(Bilingual Education), Introduction to Smart
City, Principles of Remote Sensing Practice,

Cartography Practice, etc.

geographic problems
Introduction to Computational Thinking, Big
4.2 Be able to design,
) Data and Geographic Information System,
demonstrate and predict o o ) )
Application of Artificial Intelligence in GIS,
research plans based on

professional theoretical

knowledge

Engineering Drawing and Read Drawing,
Principles of Remote Sensing,

Photogrammetry Fundamental, Satellite
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Graduate Abilities

Related Knowledge

Course Supports

Navigation and Positioning Technology,

Spatial Information Practice, etc.

4.3 Be able to use scientific
methods to collect and analyze

data.

C# Programming, C Language Programming,
Data Structure, Spatial Database,
Fundamentals of Error Theory and Surveying
Adjustment, Laser Radar Surveying
Technology and Application, Remote Sensing
Image Processing, Photogrammetry

Fundamental Practice, etc.

4.4 Be able to synthesize and
evaluate the experimental
results and get reasonable and

effective conclusions.

Document Retrieval of Science and
Technology, Cartography, Academic Writing
(Bilingual Education), Spatial Analysis and
Modeling, Spatial Information Practice,

Undergraduate Design or Thesis, etc.

5. Using modern tools: be
able to develop, select and
use appropriate GIS
technology, resources, data
collection equipment and
information technology for
complex geospatial
information engineering
problems, including
prediction and Simulation
of complex spatial
information engineering
problems, and understand

their limitations.

5.1 Be able to select
appropriate data acquisition
methods and technologies for
complex geospatial
information engineering

problem.

College English (1-2), Introduction to
Computational Thinking, Satellite Navigation
and Positioning Technology, C Language and
Data Structure, CAD Basic and Application,
C# Programming, Digital Topographic
Surveying, Laser Radar Surveying Technology
and Application, Technology of 3D GIS,
Computer Graphics, GIS-based Application
Skills, Introduction to Smart City, Advanced
Technology of Surveying, Mapping and GIS,
Digital Topographic Surveying Practice,
Principles of Remote Sensing Practice,
Cartography Practice, GIS Software

Development Competition Practical Training.

5.2 Be able to use modern data
acquisition equipment and
information technology
software to complete GIS data
acquisition, data processing

and accuracy analysis.

Spatial Analysis and Modeling, Spatial
Database, Engineering Drawing and Read
Drawing, Advanced Mathematics A (1-2),
Theory of Probability and Statistics (B),
Digital Topographic Surveying, Principles of
Remote Sensing, Cartography,
Photogrammetry Fundamental, Satellite
Navigation and Positioning Technology,
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Graduate Abilities

Related Knowledge

Course Supports

Fundamentals of Error Theory and Surveying
Adjustment, Digital Topographic Surveying
Practice, Principles of Remote Sensing
Practice, The Principle of Geographic
Information System Practice, Spatial
Information Practice, Undergraduate Design or
Thesis, Surveying and Mapping Skills Practice
Contest, GIS Software Development

Competition Practical Training, etc.

5.3 Be able to use modern tools
to predict and simulate
complex geospatial
information engineering
problems and geographic
problems, and understand their

limitations.

Theory of Probability and Statistics (B),
College physics (1-2), Linear Algebra,
Document Retrieval of Science and
Technology, Fundamentals of Error Theory
and Surveying Adjustment, Big Data and
Geographic Information System, Application
of Artificial Intelligence in GIS,
Photogrammetry Fundamental Practice,
Undergraduate Design or Thesis, Innovative
Practice (National University GIS Application
Skills Contest, Surveying and Mapping Skills
Contest, Surveying and Mapping Science and

Technology Paper Contest), etc.

6. Engineering and society:
be able to conduct
reasonable analysis based
on the relevant background
knowledge of the project,
evaluate the impact of
geospatial information
engineering practice and
complex geospatial
information engineering
problem solutions on
society, health, safety, law
and culture, and understand

the responsibilities to be

6.1 Be familiar with relevant
technical standards, laws and
regulations and management
regulations of GIS, and be able
to make reasonable analysis

based on relevant engineering

Thought Morals Accomplishment and Basic
Law, Digital Topographic Surveying,
Principles of Remote Sensing, Spatial Analysis
and Modeling, Urban geography, Satellite
Navigation and Positioning Technology,
Digital Topographic Surveying Practice, The

Principle of Geographic Information System

background knowledge. Practice, Engineering Practice, Undergraduate
Design or Thesis, etc.

6.2 Be able to evaluate the The Outline of the Modern Chinese History,

impact of geospatial The Generality of Basic Principle of Marxism,

information engineering Introduction to Mao Zedong Thought and

practice and complex Theoretical System of Socialism with Chinese

geospatial information Characteristics, Introduction to Mao Zedong
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Graduate Abilities

Related Knowledge

Course Supports

undertaken.

engineering problems,
solutions to geographical
problems on society, health,
safety, law and culture, as well
as the impact of these
constraints on project
implementation, and
understand the responsibilities

to be undertaken.

Thought and Theoretical System of Socialism
with Chinese Characteristics, Military Theory,
Engineering Surveying, Urban Spatial
Information Science, Urban geography,
Classical appreciation and cultural inheritance,
Philosophical vision and civilization dialogue,
Scientific and technological revolution and
social development, Architectural art and
aesthetic education, Ecological Civilization

and future City, etc.

7. Environment and
sustainable development:
Be able to understand and
evaluate the influence of
geospatial engineering
practice with complex
engineering problems for
sustainable development of

environment and society.

7.1 To know and understand
the concept and connotation of
environmental protection and

sustainable development.

Physics Experiment (1-2), Introduction to
Geomatics, Introduction to Geoscience,
Remote Sensing Image Processing, Situation

and Policy(1-4), etc.

7.2 Be able to recognize the
sustainability of geospatial
information engineering
practice activities from the
perspective of environmental
protection and sustainable
development, and evaluate the
possible damage and hidden
dangers to the environment and
society in the production
practice of Surveying and

mapping engineering.

Introduction to Geoscience, Introduction to
Smart City, Urban geography, Urban Spatial
Information Science, Big Data and
Geographic Information System, Principles of
Remote Sensing, Compound Culture,

Undergraduate Design or Thesis.

8. Occupational norms:
Equip with the quality of
humanistic social sciences,
sense of social
responsibility, understand
and follow professional
ethics and criteria in
engineering, be
conscientious in the

performance of one’s

8.1 Equip with the quality of
humanistic social sciences, set
up correct world outlook,

outlook on life and values.

Thought Morals Accomplishment and Basic
Law, The Outline of the Modern Chinese
History, The Generality of Basic Principle of
Marxism, Introduction to Mao Zedong
Thought and Theoretical System of Socialism
with Chinese Characteristics, Military Theory,
Physical Education (1-4), Military Training,

etc.

8.2 Understand the

professional ethics and norms

Thought Morals Accomplishment and Basic
Law, The Outline of the Modern Chinese
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Graduate Abilities

Related Knowledge

Course Supports

duties.

of geospatial information
industry in terms of honesty,
fairness and integrity, and
consciously abide by them in
geospatial information

engineering practice

History, Introduction to Mao Zedong Thought
and Theoretical System of Socialism with
Chinese Characteristics, College Student
Occupation Career and Development
Planning, Introduction to Geomatics,
Programming and Development of GIS,
WebGIS Technology and Development,
Situation and Policy (1-2), Digital Topographic
Surveying Practice, Spatial Information

Practice, etc.

8.3 Understand the social
responsibility of geospatial
information engineering staff
for the safety, health,
well-being and environmental
protection of the public, and be
able to consciously perform
their responsibilities in
geospatial information

engineering practice

The Generality of Basic Principle of Marxism,
College Student Occupation Career and
Development Planning, Introduction to
Geomatics, Introduction to Geoscience,

Undergraduate Design or Thesis, etc.

9. Individuals and teams:
Be able to play an important
role of individual, team
member and person in
charge in the team of

multi-subject background.

9.1 Able to effectively
communicate and work with
members of architecture, civil

engineering and other

College Student Occupation Career and
Development Planning, Physical Education
(1-4), Engineering Mechanics, Urban
geography, C# Programming, Undergraduate

disciplines Design or Thesis, etc.
Military Theory, Military Training, Innovative
Practice (Surveying and Mapping Skills
Contest, Surveying and Mapping Science and
9.2 Be able to work Technology Paper Contest), Digital
independently or Topographic Surveying Practice, Principles of

collaboratively in a team

Remote Sensing Practice, Surveying and
Mapping Skills Practice Contest, GIS
Software Development Competition Practical

Training, etc.

9.3 Be able to organize,

coordinate and direct team

The Outline of the Modern Chinese History,
Military Theory, Cartography Practice, The
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Graduate Abilities

Related Knowledge

Course Supports

work.

Principle of Geographic Information System
Practice, Spatial Information Practice, Laser
Radar Surveying Technology and Application
Practice, Undergraduate Design or Thesis, etc.

10. Communication: Be
able to communicate
effectively with industry
peers in complex
engineering, including
writing reports and design
papers, summary statement,
express oneself and
response instruction clearly.
Have international
perspective and the ability
of communicating between
or among interlocutors of
different cultural
background

10.1 Be able to effectively
communicate and exchange
with geographic information
peers and the public on
complex geospatial
information engineering issues
in writing design books,
technical reports and

presentations.

Cartography Practice, Programming and
Development of GIS, WebGIS Technology
and Development, Spatial Information

Practice, Undergraduate Design or Thesis, etc.

10.2 Have international vision
and understand the
international cutting-edge
development trend and
research hotspot in the field of

Surveying and mapping.

College English (1-2), Principles of Remote
Sensing, The Principle of Geographic
Information System(Bilingual Education),
Spatial Information Practice, College English
training (1-8) , GIS-based Application Skills,

Remote Sensing Application Prospect, etc.

10.3 Have the ability of
cross-cultural communication
in language and writing, and be
able to communicate and
exchange geospatial
information issues in a

cross-cultural context.

College English(1-2), Academic Writing
(Bilingual Education), College English
training (1-8) , etc.

11. Project management:
Understand and master the
method of development and
management for economic
decision method and
application in multi subject

environment.

11.1 Master the management
and economic decision-making
methods involved in

engineering projects.

Programming and Development of GIS, The
Principle of Geographic Information System
(Bilingual Education), Undergraduate Design

or Thesis, etc.

11.2 Understand the cost
structure of GIS production
and the engineering
management and economic
decision-making issues

involved.

Programming and Development of GIS, The
Principle of Geographic Information System
(Bilingual Education), Undergraduate Design

or Thesis, etc.
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Graduate Abilities

Related Knowledge

Course Supports

11.3 Be able to use engineering
management and economic
decision-making methods in
the process of design and
development in a

multidisciplinary environment.

Spatial Information Practice, Immovable
Property Measurement and Management
Practice, Programming and Development of
GIS, Urban geography, Undergraduate Design

or Thesis, etc.

12. Lifelong learning: Have
the awareness of
autonomous learning and
lifelong learning and the
ability to learn, and adapt to

the development.

12.1 Have the awareness of
autonomous learning and

lifelong learning,

Thought Morals Accomplishment and Basic
Law, College Student Occupation Career and
Development Planning, College English(1-2),
Introduction to Geomatics, Fundamentals of
Error Theory and Surveying Adjustment,
Surveying and Mapping Management and
Laws, Advanced Technology of Surveying,
Aping and GIS, College English training
(1-8) , etc.

12.2 Have the ability to learn,
and adapt to the development.

The Generality of Basic Principle of Marxism
Introduction to Mao Zedong Thought and
Theoretical System of Socialism with Chinese
Characteristics, Introduction to Geomatics,
Academic Writing (Bilingual Education),
Introduction to Smart City , Advanced
Technology of Surveying, Undergraduate
Design or Thesis, Innovative Practice
(Surveying and Mapping Skills Contest,
Surveying and Mapping Science and
Technology Paper Contest, GIS Skills

Competition), etc.
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2022 Undergraduate Program for Specialty

in Remote Sensing Science and Technology

I Specialty Name and Code

English Name Remote Sensing Science and Technology
Code 081202 Disciplines Bachelor of Engineering
Length of Schooling 4 years Degree Bachelor of Engineering

II Educational Objectives and Features

Objectives: To meet the needs of the capital and the country's urban and rural construction, train
qualified builders and reliable successors of the socialist cause with all-round development of morality,
intelligence, physique, beauty and labor, and be able to engage in ground, aviation and aerospace in the
fields of land and resources survey, National basic surveying and mapping, urban and rural construction
and planning, natural resources monitoring, environmental protection, cultural heritage protection, disaster
early warning and emergency response, etc Remote sensing information collection and processing, analysis,
application development and project management of senior professional backbone personnel.

After five years of work and study after graduation, we can achieve the following goals:

(1) With good ideological and moral cultivation and scientific and cultural literacy, strong sense of
responsibility, dedication, good professional ethics, can undertake and perform social responsibility, can
actively serve the country and society.

(2) Competent in photogrammetry and remote sensing production, design and development, planning
and management, as well as related research and education.

(3) Have a good sense of international vision and ability to solve complex engineering problems.

(4) It has the ability of lifelong learning and following the development of new technology in remote
sensing field, mastering the use method of modern tools and software, and has competitive potential.

(5) With the ability of Surveying and mapping geographic information industry engineer, become the
technical director or technical backbone of relevant enterprises and institutions in the field of remote
sensing.Professional features: Relying on the background advantages of capital construction and civil
architecture discipline of the University and surveying and mapping discipline of the college, this major
has outstanding advantages and characteristics in the aspects of medium and high resolution geographical
elements extraction and urban environment and facilities monitoring, fine reconstruction and virtual
restoration of architectural heritage. Pay attention to the penetration and construction of photogrammetry
and remote sensing system course. First, we should pay attention to "original ability" and "computer
practice ability" in every teaching link. Second, to ensure that students have the production practice ability

of photogrammetry and remote sensing.
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III Major Disciplines

1. Main basic courses

Introduction to surveying and mapping geographic information, digital topographic survey, C
language, introduction to earth science, cartography

2. Major courses

Remote sensing principle and application, aerospace data acquisition, photogrammetry, remote

sensing digital image processing, urban remote sensing (Bilingual), computer vision

IV Major Practical Training

Digital topographic surveying practice, photogrammetry practice, computer vision practice, remote
sensing principle practice, remote sensing digital image processing practice, remote sensing
comprehensive practice, natural geography and landform and remote sensing image interpretation practice,
(close range and lidar, mobile measurement, microwave remote sensing) new technology comprehensive
practice, geographic information system principle practice, spatial information comprehensive practice,

graduation Design

V 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 170.5, including 130.5 credits of theoretical courses and 40

credits of practice teaching.

VI Proportion of Course

Course Category Course Type Credits Class Hour Proportion
Compulsory 43.5 736 25.51%
General Education )
Optional 2 32 1.17%
Compulsory 43 756 25.22%
Big Academic Subjects o
Optional 1 16 0.59%
Professional Core Compulsory 14 224 8.21%
Compulsory 6 96 3.52%
Professional Direction 0
Optional 21 336 12.32%
Compulsory 38 872 22.29%
Practice .
Optional 2 40 1.17%
Total 170.5 3108 100%
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VII Table of Teaching Arrangement

Semester | Teaching | Exam Practice | Semester | Teaching Exam Practice
1 4-19 20 1-3 2 1-16 17 18-20
3 1-15 16 17-20 4 1-16 17 18-20
1-15,
5 1-16 17 18-20 6 20 16-17
18-19
1-16 weeks for graduation project /
7 6-14 15 1-5+ 16-20 8
Internship, 17 week oral defense
VIII Graduate Abilities and Matrices
Graduate Abilities Related Knowledge Course Supports

1. Engineering
knowledge:
Engineering
knowledge: be able to
apply the basic and
professional
knowledge of
mathematics, physics
and Geosciences to
solve complex

engineering problems.

1.1 be able to use the language
tools of mathematics, physics
and geosciences for the
expression of remote sensing

engineering problems:

Advanced Mathematics A (1-2), probability
and Mathematical Statistics B, linear
algebra, General Physics B (1-2), remote
sensing principle and application, remote

sensing digital image processing, etc.

1.2 be able to build
mathematical model for

specific remote sensing objects

Advanced Mathematics A (1-2), linear
algebra, General Physics B (1-2),
photogrammetry, Fundamentals of geodesy,

error theory and survey adjustment, etc.

1.3 be able to apply the
relevant knowledge and
mathematical model methods
to deduce and analyze the
complex engineering problems

of remote sensing

Linear algebra, remote sensing digital image
processing, geographic information system
principle (Bilingual), GNSS principle and its

application, computer vision, etc.

1.4 be able to apply relevant
knowledge and mathematical
model methods to the
comparison and synthesis of
solutions to complex
engineering problems of

remote sensing

Probability and Mathematical Statistics B,
data structure, application of remote sensing
technology, photogrammetry, digital

topographic survey practice, etc.

2. Problem analysis:
be able to apply the
basic principles of

mathematics, physics

2.1 be able to apply the basic
theories of mathematics,
physics and Geosciences to

identification, analysis and

Introduction to computational thinking,
advanced mathematics a (1-2), probability
and Mathematical Statistics B, General

Physics B (1-2) CAD foundation and
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Graduate Abilities

Related Knowledge

Course Supports

and Geosciences to
identify, express and
analyze complex
remote sensing
engineering problems
through literature
research, so as to
obtain effective

conclusions.

expression.

application, cartography, object-oriented
programming, remote sensing digital image

processing, etc.

2.2 be able to correctly express
complex remote sensing
engineering problems based on
relevant scientific principles
and mathematical model

methods

Application of remote sensing technology,
urban remote sensing (Bilingual),

object-oriented programming, etc.

2.3 be able to recognize that
there are many options for
solving problems, and be able
to find alternative solutions

through literature research

Scientific and technological literature
retrieval, close range photogrammetry,
remote sensing technology application, new
technology practice, graduation design,

scientific research training, etc.

2.4 be able to use the basic
principles of mathematics,
physics, computer, geoscience
and engineering, analyze the
influencing factors in the
process of remote sensing
complex engineering with the
help of literature research, and

obtain effective conclusions

Probability theory and mathematical
statistics, remote sensing principle and
application, geographic information system

principle practice, graduation project, etc.

3. Design/Develop
solutions: be able to
design solutions for
complex remote
sensing and
photogrammetric
surveying and
mapping engineering
problems, design
systems and
production processes
that meet specific

needs, embody

3.1 master the basic design /
development methods and
technologies of Surveying and
mapping geographic
information engineering
design / development in the
whole cycle and process, and
understand the various factors
that affect the design
objectives and technical

solutions.

C language programming, remote sensing
digital image processing, remote sensing
software, visualization Language IDL, GIS
software use, remote sensing digital image
processing practice, spatial information

comprehensive practice, etc.

3.2 be able to design and

develop production processes

GNSS principle and its application, lidar

measurement technology and application,
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Related Knowledge

Course Supports

innovation awareness
in the design process,
and consider social,
health, safety, legal,
cultural and

environmental factors.

and systems that meet specific

remote sensing needs

GIS principle practice, object-oriented
programming practice, remote sensing

digital image processing practice, etc.

3.3 be able to embody the
innovative consciousness in
the design of remote sensing
engineering solutions, and
consider the social, health,
safety, legal, cultural and

environmental factors.

Remote sensing technology application,
computer vision practice, graduation project,

etc.

3.4 be able to consider social,
health, safety, legal, cultural
and environmental factors in
the design of remote sensing

engineering solutions

Aerospace data acquisition, remote sensing
image interpretation, ideological and moral

cultivation and legal basis

4. Research: be able to
research complex
remote sensing
engineering problems
based on scientific
principles and
scientific methods,
including designing
experiments,
analyzing and
interpreting data, and
getting reasonable and
effective conclusions
through information

integration.

4.1 be able to use scientific
principles to put forward

research plans for complex
remote sensing engineering

problems

Remote sensing principle and application,
photogrammetry, remote sensing digital

image processing, etc.

4.2 be able to design,
demonstrate and predict the
research scheme based on

professional theoretical

knowledge

GNSS principle and its application, remote
sensing principle and application practice,
geographic information system principle

(Bilingual), etc.

4.3 be able to use scientific
methods to implement data
collection, analysis and

processing

Lidar measurement technology and
application, aerospace data acquisition,
comprehensive practice of spatial

information, etc.

4.4 be able to carry out
information synthesis and
evaluation on the experimental
results, and obtain reasonable

and effective conclusions

Close range photogrammetry, digital
topographic survey practice, cartography

practice, etc.

5. Using modern tools:

be able to develop,

5.1 be able to select

appropriate modern remote

Microwave remote sensing,

photogrammetry practice, comprehensive
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Graduate Abilities

Related Knowledge

Course Supports

select and use
appropriate remote
sensing, mapping
technology, resources,
modern mapping
instruments and
remote sensing
processing software
for complex remote
sensing engineering
problems, including
prediction and
Simulation of complex
remote sensing
engineering problems,
and understand their

limitations.

sensing technology and

hardware, software

remote sensing practice, (close range and
lidar, mobile measurement, microwave
remote sensing) new technology practice,

etc.

5.2 be able to use modern
surveying and mapping
instruments and information
technology software to
complete remote sensing data
collection, data processing and

accuracy analysis

Microwave remote sensing, error theory and
measurement adjustment basis, aerospace
data acquisition, remote sensing principle

and application practice, etc.

5.3 be able to use modern tools
to predict and simulate
complex remote sensing
engineering problems, and

understand their limitations

Error theory and measurement adjustment
basis, computer vision, new technology
practice, deep learning and intelligent

interpretation of remote sensing, etc.

6. Society and
engineering: be able to
conduct reasonable
analysis based on
relevant background
knowledge of the
project, evaluate the
impact of remote
sensing engineering
practice and complex
engineering problem
solutions on society,
health, safety, law and
culture, and
understand the
responsibilities to be

undertaken

6.1 be familiar with relevant
technical standards, laws and
regulations and management
regulations of remote sensing
specialty, and be able to
conduct reasonable analysis
based on relevant background

knowledge of the project

Surveying and mapping management and
laws and regulations, ideological and moral
cultivation and legal basis, digital
topographic survey, remote sensing

principle and application, etc.

6.2 be able to evaluate the
social, health, safety, legal and
cultural impact of remote
sensing engineering practice
and complex mapping
engineering solutions, and the
impact of these constraints on
project implementation, and
understand the responsibilities

to be undertaken

Comprehensive practice of spatial
information, comprehensive practice of

remote sensing, graduation project, etc.
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Related Knowledge

Course Supports

7.Environment and
sustainable
development : be able
to discovery and
analysis the impact of
Surveying and
mapping engineering
practice on the
sustainable
development of
environment and

society

7.1 know and understand the
concept and connotation of
environmental protection and

sustainable development

Xi Jinping's introduction to China's
socialism thought in the new era,
introduction to surveying and mapping
geographic information, outline of Earth
Science, natural geography and remote

sensing interpretation practice.

7.2 be able to recognize the
sustainability of remote
sensing engineering practice
activities from the perspective
of environmental protection
and sustainable development,
as well as analyze the
possible damages and hidden
dangers to the environment
and society caused by the

production practice of remote

sensing engineering

Introduction to geoscience, practice of
natural geography, geomorphology and
remote sensing interpretation, graduation

project, etc.

8. Occupational
norms: have the
quality of Humanities
and Social Sciences
and a sense of social
responsibility, be able
to understand and
abide by the
professional ethics and
norms of Surveying
and mapping and
geographic
information industry
in the practice of
remote sensing
engineering, and fulfill

their responsibilities.

8.1 have the quality of
Humanities and Social
Sciences, establish correct
world outlook, outlook on life

and values,

Ideological and moral cultivation and legal
basis, Xi Jinping's new China's principle of
socialism, general principles of Marx
doctrine, sports (1-4), Labor Education(1-2)

etc.

8.2 understand the professional
ethics and norms of the remote
sensing industry in terms of
honesty, justice and integrity,
and consciously abide by the
ideological and moral

cultivation and legal basis

College Students' career and development
planning, situation and policy (1-2) remote

sensing comprehensive practice, etc.

8.3 understand the social
responsibility of remote
sensing workers for the safety,
health, well-being and
environmental protection of

the public, and be able to

College Students' mental health, digital
topographic survey, physical geography and
geomorphology, remote sensing image

interpretation practice, etc.
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Related Knowledge

Course Supports

consciously perform their
responsibilities in the practice

of remote sensing engineering

9.Individuals and
teams: be able to
assume the roles of
individual, team
member and
responsible person in a
multi-disciplinary

team.

9.1 be able to effectively
communicate with members of
Surveying and mapping,
geographic information,
computer and other
disciplines, and work together

with them

Engineering drawing and map recognition,
introduction to geoscience, computer vision,
object-oriented programming, practice of
natural geography and geomorphology and

remote sensing image interpretation, etc.

9.2 be able to work
independently or cooperatively

in the team

Close range photogrammetry, digital
topographic survey practice, new

technology practice, etc.

9.3 be able to organize,
coordinate and command the

team to carry out the work

Military training, object-oriented
programming, comprehensive practice of
spatial information, college surveying and

mapping skills competition, etc.

10. Communication:
be able to effectively
communicate and
exchange with the
bank and the public on
complex remote
sensing engineering
issues, including
writing reports and
design papers, making
statements, clearly
expressing or
responding to
instructions, and have
a certain international
vision, and be able to
communicate and
exchange in a

cross-cultural context

10.1 be able to effectively
communicate and exchange
with peers and the public on
complex remote sensing
engineering issues during the
writing of design books,
technical reports and

presentations

Urban remote sensing (Bilingual), scientific
paper writing (Bilingual), comprehensive
practice of spatial information,
comprehensive practice of remote sensing,

etc.

10.2 have a certain
international vision and
understand the international
cutting-edge development
trend and research hotspot in

the field of remote sensing

College English (1-2), introduction to
surveying and mapping geographic
information, principles of geographic
information system (Bilingual),
comprehensive practice of remote sensing,

etc.

10.3 have the ability of
cross-cultural communication
in language and written
expression, be able to

communicate and exchange on

College English (1-2), scientific paper
writing (Bilingual), urban remote sensing

(Bilingual), graduation project, etc.
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Related Knowledge

Course Supports

remote sensing issues in

cross-cultural context

11. Project
management:
understand and master
engineering
management
principles and
economic
decision-making
methods, and be able
to apply them in a
multidisciplinary

environment.

11.1 master the management
and economic decision-making
methods involved in

engineering projects

Digital topographic survey practice,
surveying and mapping management and
laws and regulations, (close range and lidar,
mobile measurement, microwave remote

sensing) new technology practice, etc.

11.2 understand the cost
composition of remote sensing
and mapping production, and
understand the engineering
management and economic
decision-making issues

involved in it

Modern surveying and mapping technology
application, surveying and mapping
management and laws and regulations,
aerospace data acquisition, remote sensing
comprehensive practice, graduation project,

etc.

11.3 be able to use engineering
management and economic
decision-making methods in
the process of designing and
developing remote sensing
engineering solutions in a

multidisciplinary environment.

Remote sensing technology application,
modern surveying and mapping technology
application, (close range and lidar, mobile
measurement, microwave remote sensing)
new technology practice, surveying and
mapping management, laws and regulations,

etc.

12. Lifelong learning:
Have the awareness of
autonomous learning
and lifelong learning
and the ability to
learn, and adapt to the

development.

12.1 The consciousness of
autonomous learning and

lifelong learning.

College Students' career and development
planning, introduction to computer thinking,
scientific and technological revolution and
social development, digital topographic
survey, remote sensing application prospect,

etc.

12.2 Have the ability of eternal
learning and adapting

development.

College English (1-2), introduction to
surveying and mapping geographic
information, in-depth learning and
intelligent interpretation of remote sensing
images, graduation design, innovative
practice of Remote Sensing Science and

technology, scientific research training, etc.
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2022 Undergraduate Program for Specialty in Geographical

Information Science ( Second Bachelor Degree )

I Specialty Name and Code

English Name Geographical Information Science
Code 070504 Disciplines Science
Length of Schooling 2 years Degree Bachelor of Science

II Educational Objectives and Features

Objectives: This program is to cultivate inter-disciplinary engineering talents, fully developed in
morality, intelligence and physique, well equipped with mathematical science and social science, and
highly skilled in basic theory, knowledge and profession of geographical information system. The students
are required to have the systematic training of scientific thinking and engineering practice, so that they are
competent in design, production, R&D and management of geographical information system, including
urban planning, geographical conditions and environmental protection. Besides, the graduates have a good
ability of organizing, innovation, learning, and international vision as well.

Features: This program features integrating the teaching, research and production together with the
development of high-technology, stressing the combination of theory and practice, highlighting the urban
spatial information characteristics, and pinpointing the comprehensive ability of application of new GIS
technologies and software development. Based on the construction of Beijing and with the advantages of
the civil construction disciplines of the University, this program aims to cultivate professional GIS talents

for the urban informatization construction of Beijing and the whole country.

III Major Disciplines
Surveying Science and Technology, Geography, Computer Application

IV Major Courses

Spatial Database, Spatial Analysis and Modeling, Programming and Development for GIS, WebGIS
Technology and Development, Urban Spatial Information Science, Fundamentals of Error Theory and
Surveying Adjustment, Technology of Satellite navigation and positioning, Photogrammetry Fundamental,
Java Programming, Human Geography, GIS Applications (Bilingual Education), Technology of 3D GIS,
Applications of Remote Sensing Technology, Computer Graphics.
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V Major Practical Training ( 7 courses )

Programming and Development of GIS Practice, Photogrammetry Fundamental Practice, Spatial

Analysis and Modeling Practice, WebGIS Technology and Development Practice, Natural Geography and

Remote Sensing Practice, Comprehensive Practice of spatial information, Graduation Project or 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 67.5, including 46.5 credits of theoretical courses and 21 credits of

practice teaching.

VII Proportion of Course

Course Category Course Type Credits Class Hour Proportion
Professional Core Compulsory 16 256 23.70%
Compulsory 20.5 352 30.37%
Professional Direction
Optional 10 160 14.82%
Practice Compulsory 21 420 31.11%
Total 67.5 1188 100%
VIII Table of Teaching Program
Semester | Teaching | Exam Practice | Semester | Teaching Exam Practice
1 1-15 16 17-20 2 1-16 17 18-20
1-16 Undergraduate Design or Thesis
3 7-19 20 1-6 4 .
17 Graduation reply
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