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2016 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

I1. Educational Objectives and Features
1.0Objectives

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 surveying and mapping engineering. 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 surveying and mapping
engineering, including basic state surveying and mapping, urban and rural development, land
resources and urban emergency. It is practical engineering technical personnel with strong
organizational management ability, innovative consciousness, continuous learning ability,
international vision and urban surveying and mapping characteristics. After five years after
graduation to work and study, can achieve the following goals:

(1) the knowledge of mathematics, natural science, engineering foundation and advanced theory
and technology of surveying and mapping, competent for engineering reconnaissance, design,
construction 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.

2.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
city surveying and mapping characteristics, and pinpointing the comprehensive ability of application
of new surveying and mapping technologies. Based on the construction of Beijing and with the

advantages of the civil construction disciplines of the University, this program aims to cultivate



professional surveying and mapping talents for the urban and rural construction, protection of

historic buildings and accurate measurement of complex structures of Beijing and the whole country.

I11. 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 and Data
Structure, Physical Geography, Digital Topographic Surveying, CAD Basic and Application,
Fundamentals of Error Theory and Surveying Adjustment, The Principle of Geographic Information
System (Bilingual), Principles of Remote Sensing, Photogrammetry Fundamental

2. Specialty Courses

Satellite Navigation and Positioning Technology, Foundation of Geodesy, Engineering
Surveying, Deformation Monitoring and Disasters Predicting, Real Estate Surveying and

Management, Laser Radar Surveying Technology and Application

V. Major Practical Training

1. Major experiment

Experiment of Digital Topographic Surveying, experiment of Satellite Navigation and
Positioning Technology, experiment of Fundamentals 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 Laser Radar
Surveying Technology and Application

2. Major Practical Training

Digital Topographic Surveying Practice, Satellite Navigation and Positioning Practice,
Principles of Remote Sensing Practice, Fundamentals of Photogrammetry Practice, GIS Practice,
Cartography Practice, Control Surveying Practice, Comprehensive Training for Engineering
Surveying, Comprehensive Training for Spatial Information, Real Estate Surveying and Management
Practice, Laser Radar Surveying Practice.

V1. 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 160, including 121 credits of theoretical courses
and 39 credits of practice teaching (2 credits of compulsory innovation practice and scientific research
training included).

VI 1. Proportion of Course



Course Category Course Type Credits Class Hour Proportion
Compulsory 37.5 600 23. 44%
General Education Optional 3 48 1.88%
Big Academic Subjects | Compulsory 49 812 30. 63%
Optional 1 16 0. 63%
Professional Core Compulsory 14 224 8. 75%
Professional Direction Compulsory 6 96 3. 75%
Optional 10.5 168 6. 56%
Practice Compulsory 37 764 23.13%
Optional 2 40 1.25%
Total 160 2768 100%
VI1Il.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 1-14 15-16 17-20 4 1-14 15-16 17-20
5 1-16 19-20 17-18 6 1-14 15-16 17-20
7 7-15 16 1;-20 8 1-16 graduation project 17 defence

IX. Graduate Abilities and Matrices

Graduate Related Course Supports
Abilities Knowledge
1.1 Use language | Introduction to Computational Thinking. C Programming
tools of | Language and Data Structure. CAD Basic and Application.
1.Engineering mathematics, Engineering Drawing and Interpreting. Advanced

knowledge: have
the ability of
solving complex

Survey and Mapping

natural science and
engineering science
to formulate
surveying and

mapping engineering

Mathematics A(1-2) . Theory of Probability and Statistics
(B). College physics A(1-2). Physics Experiment (1-2) .
Linear Algebra. Introduction to Civil Engineering.
Cartography. Physical geography. Computer Graphics.

engineering issues
with mathematics,
natural science
engineering

foundation and

issues.

Advanced Mathematics A(1-2). Linear Algebra. Digital
1.2 set up and | Topographic Surveying. The Principle of Geographic
solve mathematical | Information System. Photogrammetry Fundamental.

models for specific
surveying objects

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

professional

knowledge.

1.3 relevant
knowledge

mathematical models

use
and

Introduction to Computational Thinking. CAD Basic and
Application. Engineering Drawing and Interpreting.
Linear Algebra. Technology of Satellite navigation and
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to deduce and | positioning. The Laser Radar Surveying Technology-.
analyze complex | Computer Graphics. The Detecting and Surveying for
engineering underground pipelines in City. Engineering Surveying.
problems in | Urban Spatial Information Science

surveying and

mapping.

1.4 Solution | C Programming Language and Data Structure. Theory of
comparison and | Probability and Statistics (B). Technology of 3D GIS.

synthesis of complex
surveying and

Mapping engineering

problems by using
relevant knowledge
and mathematical

modeling methods.

Close-range Photogrammetry. Digital Topographic
Surveying Practice. Cartography Practice. Practical
Training for Photogrammetry Fundamental. Graduation
design.

2.Problem

analysis: Be able to

apply the basic
principles of
mathematics,

natural science and
Engineering Science
to identify

express, and analyze

the complex
engineering
problems through

literature research
to obtain the
effective

conclusion.

2.1 Be able to apply
the basic principles
of mathematics,
natural science and

Introduction to Computational Thinking. C Programming
Language and Data Structure. Advanced Mathematics

A(1-2) . Theory of Probability and Statistics (B) . Physics
Experiment (1-2) . Linear Algebra. Introduction to Civil
Engineering. C# Programming. Cartography. The Principle

Engineerin . . .
S f s ¢ of Geographic Information System. Physical geography.
cience, o . . . . .o .
. . Deformation Monitoring and Disasters Predicting.Spatial
identify, analyze . . . ..

Analysis and Modeling. Practical Training for
and express.

Photogrammetry Fundamental.
2.2 correctly | CAD Basic and Application. Digital Topographic
express complex | Surveying. Fundamentals of Error Theory and Surveying
surveying and | Adjustment. Surveying Data Processing and Program Design

mapping engineering
problems based on

relevant scientific

Practice Contest. The Laser Radar Surveying Technology-
Technology of 3D GIS. The Detecting and Surveying for
underground pipelines in City. GIS base Application

principles and | Skill.Engineering Surveying. Technology and Application
mathematical of Mobile Mapping System.

models.

2.3 recognize | C Programming Language and Data Structure. Document

alternatives ways to
solve problems, and
can seek alternative
solutions through
literature

research

Retrieval of Science and Technology. Photogrammetry
Fundamental. Foundation of Geodesy. Engineering
Surveying. GIS Practice. Practical Training for Real
Estate Surveying and Management.

2.4 wuse the basic
principles and
literature research
the

influencing factors

to analyze

of the process and

College physics A(1-2) .Document Retrieval of Science and
Technology. Technology of Satellite navigation and
positioning. Practical Training for Control Surveying-.
Practical Training for Engineering Surveying.Graduation
design. Scientific research training

get effective
conclusions.
3. l)esignhDeveIop 3.1.Master the basic Intr?ducFlon to Computatlo?al Thlnklﬁg\ CAD Basic and
design/development Application. GIS base Application Skill. Real Estate
solutions: Be able | methods and | Surveying and Management. Introduction to Smart City.
to design solutions techniques of the Spatlél Ana1y§1§ and Modeling. Engineering Surveying.
whole cycle and | Practical Training for Photogrammetry Fundamental .
for complex | whole process of | Practical Training for Engineering Surveying.

Surveying and

Comprehensive Practice for Spatial Information.




engineering
problems. The design
meets the specific
needs of system, the
unit (components) or
and

process, can

embody the sense of

innovation in the
design process,
considering the
society, health

safety, law, culture
and environment

factors.

mapping engineering
design/development,
and understand

various factors that

affect design
objectives and
technical
solutions.

3.2 Able to design
and develop workflow
that
meet specific needs

and systems

of surveying.

C Programming Language and Data Structure. CAD Basic and
Application. Principles of Remote Sensing. The Principle
of Geographic Information System. Photogrammetry
Fundamental. Technology of Satellite navigation and
positioning. The Laser Radar Surveying Technology.
Engineering Surveying. Map Design and Compilation.
Cartography Practice. Practical Training for Satellite
Navigation and Positioning. GIS Practice. Surveying Data

Processing and Program Design Practice Contest.

3.3 Be able to
demonstrate

innovation

awareness in the
design of Surveying
and mapping
projects, taking

into account social,
health, safety, law,
culture and
environmental

factors.

Introduction to Geomatics. Digital Topographic
Surveying. Engineering Surveying. Technology and
Application of Mobile Mapping System. 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.

4.Research: 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
using scientific

methods and based on

scientific theory.

4.1 use scientific
principles to
propose a research
scheme for complex
surveying and

mapping engineering

Cartography. The Principle of Geographic Information
System. Foundation of Geodesy. The Detecting and
Surveying for underground pipelines in City. Engineering
Surveying. Introduction to Smart City. Geographic

Conditions Monitoring. Practical Training for Control

problems. Surveying. Cartography Practice. Practical Training for
Satellite Navigation and Positioning

4.2 design, | Introduction to Computational Thinking. Engineering

demonstrate and

predict the research
plan based on
professional
theoretical

knowledge

Drawing and Interpreting. Principles of Remote Sensing.
Photogrammetry Fundamental. Technology of Satellite
navigation and positioning. Practical Training for

Engineering Surveying

4.3 adopt scientific
methods data
acquisition and

for

analysis.

C# Programming. C Programming Language and Data
Structure. Fundamentals of Error Theory and Surveying
Adjustment. Surveying Data Processing and Programming.

The Laser Radar Surveying Technology. Deformation




Monitoring and Disasters Predicting. Engineering
Surveying. Remote Sensing Digital Image Processing.
Close-range Photogrammetry. Practical Training for
Satellite Navigation and Positioning. Surveying Data
Processing and Program Design Practice Contest.
Practical Training for Control Surveying. Practical
Training for Photogrammetry Fundamental. Practical

Training for Laser Radar Surveying Technology.

4.4
judge the results of

integrate and

experiments, and get

Document Retrieval of Science and Technology-.
Cartography. Scientific Paper writing. Engineering
Surveying. Spatial Analysis and Modeling. Practical

Training for Real Estate Surveying and Management .

reasonable ] o )
conclusions. Practical Training for Laser Radar Surveying Technology.
Comprehensive Practice for Spatial Information.
Graduation design
5.Using modern College English(1-2). Introduction to Computational
tools:Have the Thinking. C Programming Language and Data Structure.
ability to solve CAD Basic and Application. C# Programming. Digital
complex engineering Topographic Surveying. The Laser Radar Surveying
problems by Technology. Technology of 3D GIS. Computer Graphics.
developping, The Detecting and Surveying for underground pipelines in
. . 5.1 choose . . . . . . .
selectting and using . City~ GIS base Application Skill. Deformation Monitoring
appropriate modern
appropriate surveying and Disasters Predicting. Engineering Surveying. Real
technology, Fechnology and Estate Surveying and Management. Introduction to Smart
instruments for
resources, modern | complex surveying | City. Technology and Application of Mobile Mapping
engineering tools and. . mapping System. Advanced Technology of Surveying, Maping and GIS.
engineering
and information | problems. Digital Topographic Surveying Practice. Practical
technology tools, Training for Control Surveying. Cartography Practice.
including the Practical Training for Engineering Surveying. Practical
prediction and Training for Real Estate Surveying and Management .
simulation of Practical Training for Laser Radar Surveying Technology.
complex engineering Surveying and Mapping Skills Practice Contest. GIS
problems and Software Development Practice
understanding the 5.2 Pse modern Engineering Drawing and Interpreting. Advanced
surveying and
limitations. mapping instruments | Mathematics A(1-2). Theory of Probability and Statistics

and information
technology software

to complete data

(B) . Digital Topographic Surveying. Principles of Remote

Sensing. Cartography. Photogrammetry Fundamental .




data
and

acquisition,
processing
accuracy analysis.

Foundation of Geodesy. Technology of Satellite
navigation and positioning. Fundamentals of Error Theory
and Surveying Adjustment. Engineering Surveying.
Deformation Monitoring and Disasters Predicting. Real
Estate Surveying and Management. Remote Sensing Digital
Image Processing. Close-range Photogrammetry. Digital
Topographic Surveying Practice. Practical Training for
Control Surveying. Practical Training for Satellite
Navigation and Positioning. GIS Practice. Practical
Training for Control Surveying. 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 Contest. GIS Software

Development Practice.

5.3 use modern tools

to predict and
simulate complex
surveying and
mapping engineering
problems and
understand their
limitations.

Theory of Probability and Statistics (B) .College physics
A(1-2) . Linear Algebra. Document Retrieval of Science and
Technology. Fundamentals of Error Theory and Surveying
Adjustment. Surveying Data Processing and Programming.
Practical Training for Photogrammetry Fundamental .
Graduation design. Invocation Practice(School of
Surveying and Mapping Skills Contest.School of Surveying

and Mapping Paper Contest).

6. Society and
engineering:Be able
to conduct rational
analysis bgsed on

related background

knowledge and
evaluation of the
effect of
professional
engineering
practice and
complicated

engineering problem

6.1 Familiar with
relevant technical
standards, laws and
regulations and
management
regulations of
Surveying and
mapping,
reasonably analyze

and can

based on engineering
related background

Thought Morals Accomplishment and Basic Law-.
Introduction to Civil Engineering. Digital Topographic
Surveying. Principles of Remote Sensing. Foundation of
Geodesy. Technology of Satellite navigation and
positioning. Surveying Management and Laws. Digital
Topographic Surveying Practice. GIS Practice. Practical

Training for Engineering Surveying.Engineering practice

knowledge. class. Graduation design.
6.2 evaluate the | The Qutline of the Modern Chinese History. The Generality
impact of Surveying ) o ) )

. of Basic Principle of Marxism. Introduction to Mao Zedong
and mapping
engineering Thoughts and Theoretical System of the Chinese

practice and complex
mapping engineering
solutions on

characteristic socialism. Military Theory. Engineering

Surveying. Real Estate Surveying and Management.




solutions on
society, health, and
and

safety, law

culture based on

engineering-related

knowledge
background, and
understand the

responsibilities.

society, health,
safety, law  and
culture, as well as

the impact of these
constraints on the
implementation of

the project, and
understanding  the
responsibilities
that should be
undertaken.

Surveying Management and Laws. Urban Spatial Information
Science. Deformation Monitoring and Disasters
Predicting. Engineering Surveying. Classical
appreciation and cultural inheritance.The philosophical
perspective and the dialogue of civilization. Scientific
and technological revolution and social development .
Architectural art and aesthetic education. Ecological

civilization and future cities.

7.Environment and
sustainable
development:Be

able to understand

and evaluate the
impact of
engineering

practice on
environmental and
social sustainable
development of

complex engineering

problems.

7.1 Be aware and
understand the
concept and
connotation of
environmental
protection and
sustainable
development.

Physics Experiment(1-2). Introduction to Geomatics.
Physical geography. Remote Sensing Digital Image
Processing. Geographic Conditions Monitoring. Situation

and Policy(1-2)

7.2 recognize the
sustainability of
Surveying and
mapping engineering
practice from the
perspective of
environmental
protection and
sustainable
development, and to
evaluate the
potential damage and
hidden danger to
environment and
society in the
production practice
of Surveying and
mapping.

Marketing Management. Physical geography. Real Estate
Surveying and Management. Introduction to Smart City.
Geographic Conditions Monitoring. Deformation
Monitoring and Disasters Predicting. Practical Training
for Control Surveying.Practical Training for Real Estate
Surveying and Management. Compound culture class.

Graduation design

8.0ccupational
Nnorms:Equip with
the quality of
humanistic  social
sciences, sense of
social

responsibility,
understand and
follow professional

ethics and criteria

8.1 Have the
humanities and
social science
literacy; establish
the 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 Thoughts
and Theoretical System of the Chinese characteristic
socialism. Military Theory. Physical Education(1-4).

Military Training

8.2 Understand the
professional ethics
and norms of the
surveying and
mapping industry in
an honest, fair and

honest code, and

Thought Morals Accomplishment and Basic Law. The Outline
of the Modern Chinese History. Introduction to Mao Zedong
Thoughts and Theoretical System of the Chinese

characteristic socialism. College Student Occupation




in engineering, be

conscientious in the

observe them in the
practice of
Surveying and

Career and Development Planning. Introduction to

Geomatics. Surveying Management and Laws. Situation and

performance of | MapPpLng. Policy(1-2). Digital Topographic Surveying Practice.
one’ s duties. Practical Training for Real Estate Surveying and
Management. Comprehensive Practice for Spatial
Information.
8.3.Understand the The Generality of Basic Principle of Marxism. College
social
responsibility of Student Occupation Career and Development Planning.
Surv?ylng and Introduction to Geomatics. Physical geography. Surveying
mapping staff for
public safety, Management and Laws. Graduation design
health, welfare and
environmental
protection, and
conscientiously
fulfill their
responsibilities in
surveying and
mapping engineering
practice.
9.Individuals and | 9-1 Able to College Student Occupation Career and Development
. effectively ) ) ) ) o
teams:Be able to communicate with Planning. Physical Education(1-4) . Introduction to Civil
play an important members of Engineering. Engineering Mechanics. Conspectus of Urban

role of individual,

team  member  and
person in charge in
the team of
multi-subject

background

architecture, civil
engineering and

other disciplines.

Planning. Surveying Data Processing and Programming.

Graduation design

Military Theory. Military Training. Invocation
Practice (School of Surveying and Mapping Skills Contest.

School of Surveying and Mapping Paper Contest) . Digital

9.2 work | Topographic Surveying Practice. Practical Training for
independently °T | Control Surveying. Practical Training for Satellite
collaborate work
with others in a | Navigation and Positioning. Practical Training for
team. Control Surveying. Practical Training for Engineering
Surveying. Practical Training for Laser Radar Surveying
Technology. Surveying and Mapping Skills Practice
Contest. GIS Software Development Practice
) The Outline of the Modern Chinese History. Military
9.3 organize
coordinate and | Theory.Cartography Practice.GIS Practice.Comprehensive

command the team to
carry out the work.

Practice for Spatial Information. Practical Training for

Laser Radar Surveying Technology. Graduation design.




10.

Communication:

Be able to
communicate
effectively with

industry peers and
social public in
complex surveying
and mapping
engineering,
including writing
reports and design
papers,
presentations,
expressing oneself
and responsing
instruction
clearly. Have
international

perspective and the

10.1 Able to
effectively
communicate and

communicate with the

Cartography Practice. Practical Training for Control
Surveying.Practical Training for Engineering Surveying-

Graduation design

surveying and

mapping colleagues

and the public in

writing design

books, technical

reports and

presentations.

10.2 Have al 1 Ccollege English(1-2). Principles of Remote Sensing. The
international

perspective and | Principle of Geographic Information System.
understand the

international trend
research
the
field of Surveying

and
hotspots in

and mapping

Comprehensive Practice for Spatial Information. College
English extension series (1-8) . Application of Modern
Surveying and Mapping Technology. GIS base Application

Skill. Remote Sensing Applicantion Prospect

10. 3 Have the
ability of cross
cultural

communicating  and
paper work. Can

communicate in cross

College English(1-2). Scientific Paper writing. College

English extension series (1-8)

ability of
culture background

communicating in surveying and

between or among mapping 1ssues.

interlocutors of

different cultural

background

11.Project 11.1 Master  the Introduction to Civil Engineering. Engineering

management: management and | Mechanics. Marketing Management. Real Estate Surveying
economic o ) )

Understand and and Management. Digital Topographic Surveying Practice-

master the method of

development and
management for
economic decision
method and

application inmulti
subject

environment.

decision—making
methods involved in
the project

Practical Training for Control Surveying. Practical

Training for Engineering Surveying. Graduation design

11.2 Understand the
cost structure of
Surveying and
mapping production
and understand the
problems involved in
engineering
management and

economic

Marketing Management. Surveying Management and Laws.
Practical Training for Satellite Navigation and

Positioning. Graduation design.




decision—making

11.3 apply
engineering

management and
economic  decision
making in the
process of design

and development in a
multidisciplinary

Practical Training for Engineering Surveying. Practical
Training for Real Estate Surveying and Management .

Conspectus of Urban Planning. Graduation design.

environment.
12.Ljfelong Thought Morals Accomplishment and Basic Law. College
Iearning:Have the Student Occupation Career and Development Planning.
awareness of iihiciousness TEE College English(1-2). Introduction to Geomatics-

autonomous learning

and lifelong

learning and the

ability to learn

and adapt to the

development.

autonomous learning

Fundamentals of Error Theory and Surveying Adjustment .

and lifelong )
learning. Surveying Management and Laws. Advanced Technology of
Surveying, Maping and GIS. College English extension
series(1-8).
The Generality of Basic Principle of Marxism.
Introduction to Mao Zedong Thoughts and Theoretical
12.2 Have the | System of the Chinese characteristic socialism.
ab111Fy of eternal Introduction to Geomatics. Scientific Paper writing.
learning and
adapting Introduction to Smart City. Advanced Technology of
development.

Surveying, Maping and GIS. Graduation design. Invocation
Practice (School of Surveying and Mapping Skills Contest .

School of Surveying and Mapping Paper Contest)
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