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2019 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
1.0bjectives
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
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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.

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 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.

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 166, including 124credits of theoretical
courses and 42 credits of practice teaching (2 credits of compulsory innovation practice and
scientific research training included).

VII. Proportion of Course

11



Course Category Course Type Credits Class Hour Proportion
Compulsory 41.5 616 25.00%
General Education Optional 2 32 1.20%
Big Academic Subjects | Compulsory 46 804 27.71%
Optional 1 16 0.60%
Professional Core Compulsory 17 272 10.24%
Professional Direction Compulsory 6 96 3.61%
Optional 10.5 168 6.33%
Practice Compulsory 40 796 24.10%
Optional 2 40 1.20%
Total 166 2840 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 1-14 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
1-6
7 7-15 16 1720 8 1-16 graduation project 17 defence

IX. Graduate Abilities and Matrices

Graduate Abilities

Related Knowledge

Course Supports

1. Engineering know
ledge: have the ability
of solving complex Sur
vey and Mapping engin
eering issues with math
ematics, natural science,
engineering foundation
and professional knowl

edge.

1.1 Use language to
ols of mathematics,
natural science and
engineering science t
o formulate surveyin
g and mapping engi

neering issues.

Introduction to Computational Thinking. C Pr
ogramming Language and Data Structure. C
AD Basic and Application. Engineering Dra
wing and Interpreting. Advanced Mathematic
s A(1-2). Theory of Probability and Statistics
(B)~ College physics A(1-2). Physics Exper
iment(1-2). Linear Algebra. Introduction to
Civil Engineering. Cartography. Physical geo
graphy. Computer Graphics.

1.2 set up and solv
e mathematical mod
els for specific surve

ying objects

Advanced Mathematics A(1-2). Linear Algebr
a. Digital Topographic Surveying. The Princi
ple of Geographic Information System. Phot

ogrammetry Fundamental. Deformation Moni

toring and Disasters Predicting. Foundation o
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f Geodesy. Fundamentals of Error Theory an
d Surveying Adjustment.

1.3 use relevant kno
wledge and mathe

matical models to de
duce and analyze co
mplex engineering p
roblems in surveying

and mapping.

Introduction to Computational Thinking. CA
D Basic and Application. Engineering Drawi
ng and Interpreting. Linear Algebra. Technol
ogy of Satellite navigation and positioning. T
he Laser Radar Surveying Technology. Comp
uter Graphics. The Detecting and Surveying
for underground pipelines in City. Engineerin
g Surveying. Urban Spatial Information Scie

nce.

1.4 Solution compari
son and synthesis of
complex surveying
and Mapping engine
ering problems by u
sing relevant knowle
dge and mathematica

1 modeling methods.

C Programming Language and Data Structur
e Theory of Probability and Statistics (B). T
echnology of 3D GIS. Close-range Photogr
ammetry. Digital Topographic Surveying Prac
tice. Cartography Practice. Practical Training
for Photogrammetry Fundamental. Graduation

design.

2. Problem analysis: B
e able to apply the basi
¢ principles of mathema
tics, natural science and
Engineering Science to
identify, express, and a
nalyze the complex eng
ineering problems throu
gh literature research to
obtain the effective co

nclusion.

2.1 Be able to apply
the basic principles
of mathematics, nat

ural science and Eng

ineering Science, to
identify, analyze an

d express.

Introduction to Computational Thinking. C Pr
ogramming Language and Data Structure. Ad
vanced Mathematics A(1-2)~ Theory of Proba
bility and Statistics (B). Physics Experiment(1
-2). Linear Algebra. Introduction to Civil En
gineering. C# Programming. Cartography. T
he Principle of Geographic Information Syste
m. Physical geography. Deformation Monito
ring and Disasters Predicting. Spatial Analysi
s and Modeling. Practical Training for Photo
grammetry Fundamental.

2.2 correctly express
complex surveying
and mapping engine
ering problems base
d on relevant scienti
fic principles and m

athematical models.

CAD Basic and Application. Digital Topogra
phic Surveying. Fundamentals of Error Theor
y and Surveying Adjustment. Surveying Data
Processing and Program Design Practice Co
ntest. The Laser Radar Surveying Technolog
y~ Technology of 3D GIS. The Detecting an

d Surveying for underground pipelines in Cit

13




y~ GIS base Application Skill. Engineering
Surveying. Technology and Application of M
obile Mapping System.

2.3 recognize alterna
tives ways to solve

problems, and can s
eck alternative soluti
ons through literatur

e research.

C Programming Language and Data Structur
e+ Document Retrieval of Science and Techn
ology. Photogrammetry Fundamental. Found
ation of Geodesy. Engineering Surveying. G
IS Practice. Practical Training for Real Estat

e Surveying and Management.

2.4 use the basic pri
nciples and literature
research to analyze
the influencing fact
ors of the process a
nd get effective conc

lusions.

College physics A(1-2). Document Retrieval

of Science and Technology. Technology of S
atellite navigation and positioning. Practical T
raining for Control Surveying. Practical Train
ing for Engineering Surveying. Graduation d

esign. Scientific research training.

3. Design/Develop solut
ions: Be able to design
solutions for complex
engineering problems. T
he design meets the spe
cific needs of system, t
he unit (components) or
process, and can embo
dy the sense of innovati
on in the design proces
s, considering the societ
y, health, safety, law, cu
Iture and environment f

actors.

3.1 Master the basic
design/development
methods and techni

ques of the whole ¢

ycle and whole proc
ess of Surveying an

d mapping engineeri

ng design/developme

nt, and understand v

arious factors that af

fect design objective

s and technical solut

ions.

Introduction to Computational Thinking. CA
D Basic and Application. GIS base Applicati
on Skill. Real Estate Surveying and Manage
ment. Introduction to Smart City. Spatial An
alysis and Modeling. Engineering Surveying.
Practical Training for Photogrammetry Funda
mental. Practical Training for Engineering Su
rveying. Comprehensive Practice for Spatial |

nformation.

3.2 Able to design a
nd develop workflo
w and systems that
meet specific needs

of surveying.

C Programming Language and Data Structur
e. CAD Basic and Application. Principles of
Remote Sensing. The Principle of Geograph
ic Information System. Photogrammetry Fund
amental. Technology of Satellite navigation a
nd positioning. The Laser Radar Surveying T
echnology. Engineering Surveying. Map Des
ign and Compilation. Cartography Practice. P

ractical Training for Satellite Navigation and

14




Positioning. GIS Practice. Surveying Data Pr
ocessing and Program Design Practice Conte

st.

3.3 Be able to demo
nstrate innovation a

wareness in the desi
gn of Surveying and
mapping projects, t
aking into account s
ocial, health, safety,

law, culture and envi

ronmental factors.

Introduction to Geomatics. Digital Topographi
¢ Surveying. Engineering Surveying. Technol
ogy and Application of Mobile Mapping Sys
tem. Geographic Conditions Monitoring. Inv
ocation Practice(School of Surveying and Ma
pping Skills Contest. School of Surveying an
d Mapping Paper Contest). Digital Topograp
hic Surveying Practice. Practical Training for
Engineering Surveying. Innovation and Entre

preneurship. Graduation design.

4. Research: Be able t
o study complex engine
ering problems, includin
g the design of experim
ents, analysis and interp
retation of data, and get
a reasonable and effect
ive conclusion through
using scientific methods
and based on scientific

theory.

4.1 use scientific pri
nciples to propose a
research scheme for
complex surveying

and mapping engine

ering problems.

Cartography. The Principle of Geographic Inf
ormation System. Foundation of Geodesy. T
he Detecting and Surveying for underground

pipelines in City. Engineering Surveying. Int
roduction to Smart City. Geographic Conditi
ons Monitoring. Practical Training for Contro
1 Surveying. Cartography Practice. Practical

Training for Satellite Navigation and Position

ing.

4.2 design, demonstr
ate and predict the r
esearch plan based o
n professional theore

tical knowledge.

Introduction to Computational Thinking. Engi
neering Drawing and Interpreting. Principles
of Remote Sensing. Photogrammetry Fundam
ental. Technology of Satellite navigation and
positioning. Practical Training for Engineerin

g Surveying.

4.3 adopt scientific
methods for data ac
quisition and analysi

S.

C# Programming. C Programming Language
and Data Structure. Fundamentals of Error T
heory and Surveying Adjustment. Surveying
Data Processing and Programming. The Lase
r Radar Surveying Technology. Deformation
Monitoring and Disasters Predicting. Enginee
ring Surveying. Remote Sensing Digital Ima
ge Processing. Close-range Photogrammetry.
Practical Training for Satellite Navigation and

Positioning. Surveying Data Processing and
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Program Design Practice Contest. Practical T
raining for Control Surveying. Practical Train
ing for Photogrammetry Fundamental. Practic
al Training for Laser Radar Surveying Techn

ology.

4.4 integrate and jud
ge the results of exp
eriments, and get rea

sonable conclusions.

Document Retrieval of Science and Technolo
gy~ Cartography. Scientific Paper writing. E
ngineering Surveying. Spatial Analysis and

Modeling. Practical Training for Real Estate
Surveying and Management. Practical Trainin
g for Laser Radar Surveying Technology. Co
mprehensive Practice for Spatial Information.

Graduation design.

5. Using modern tools:
Have the ability to solv
e complex engineering
problems by developpi
ng, selectting and using
appropriate technology,
resources, modern engi
neering tools and infor
mation technology tools,
including the predictio
n and simulation of co
mplex engineering probl
ems and understanding

the limitations.

5.1 choose appropria
te modern surveying
technology and inst
ruments for complex
surveying and map
ping engineering pro

blems.

College English(1-2). Introduction to Comput
ational Thinking. C Programming Language
and Data Structure. CAD Basic and Applicat
ion. C# Programming. Digital Topographic
Surveying. The Laser Radar Surveying Techn
ology. Technology of 3D GIS. Computer Gr
aphics. The Detecting and Surveying for und
erground pipelines in City. GIS base Applica
tion Skill. Deformation Monitoring and Disas
ters Predicting. Engineering Surveying. Real
Estate Surveying and Management. Introducti
on to Smart City. Technology and Applicatio
n of Mobile Mapping System. Advanced Tec
hnology of Surveying,Maping and GIS. Digi
tal Topographic Surveying Practice. Practical
Training for Control Surveying. Cartography
Practice. Practical Training for Engineering S
urveying. Practical Training for Real Estate
Surveying and Management. Practical Trainin
g for Laser Radar Surveying Technology. Su
rveying and Mapping Skills Practice Contes
t. GIS Software Development Practice.

5.2 use modem surv
eying and mapping i

nstruments and infor

Engineering Drawing and Interpreting. Advan
ced Mathematics A(1-2). Theory of Probabili
ty and Statistics (B). Digital Topographic Sur
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mation technology s
oftware to complete
data acquisition, data
processing and accu

racy analysis.

veying. Principles of Remote Sensing. Carto
graphy. Photogrammetry Fundamental. Foun
dation of Geodesy. Technology of Satellite n
avigation and positioning. Fundamentals of E
rror Theory and Surveying Adjustment. Engi
neering Surveying. Deformation Monitoring a
nd Disasters Predicting. Real Estate Surveyin
g and Management. Remote Sensing Digital

Image Processing. Close-range Photogramme
try. Digital Topographic Surveying Practice.

Practical Training for Control Surveying. Pra
ctical Training for Satellite Navigation and P
ositioning. GIS Practice. Practical Training f
or Control Surveying. Practical Training for

Engineering Surveying. Practical Training for

Real Estate Surveying and Management. Pra
ctical Training for Laser Radar Surveying Te
chnology. Comprehensive Practice for Spatial
Information. Graduation design. Surveying

and Mapping Skills Practice Contest. GIS So

ftware Development Practice.

5.3 use modern tool
s to predict and sim
ulate complex surve
ying and mapping e
ngineering problems
and understand their

limitations.

Theory of Probability and Statistics (B). Coll
ege physics A(1-2). Linear Algebra. Docum
ent Retrieval of Science and Technology. Fu
ndamentals of Error Theory and Surveying A
djustment. Surveying Data Processing and Pr
ogramming. Practical Training for Photogram
metry Fundamental. Graduation design. Invo
cation Practice(School of Surveying and Map
ping Skills Contest. School of Surveying and
Mapping Paper Contest).

6. Society and enginee
ring:Be able to conduct
rational analysis bqgsed
on related background
knowledge and evaluat
ion of the effect of prof

essional engineering pra

6.1 Familiar with rel
evant technical stand
ards, laws and regul
ations and managem
ent regulations of Su
rveying and mappin

g, and can reasonabl

Thought Morals Accomplishment and Basic
Law. Introduction to Civil Engineering. Digi
tal Topographic Surveying. Principles of Re
mote Sensing. Foundation of Geodesy. Tech
nology of Satellite navigation and positionin
g. Surveying Management and Laws. Digita
1 Topographic Surveying Practice. GIS Practi
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ctice and complicated e
ngineering problem solu
tions on society, health,

and safety, law and cu
Iture based on engineeri
ng-related knowledge ba
ckground, and understan

d the responsibilities.

y analyze based on
engineering related b
ackground knowledg

c.

ce. Practical Training for Engineering Survey

ing. Engineering practice class. Graduation d

esign.

6.2 evaluate the imp
act of Surveying and
mapping engineerin
g practice and comp
lex mapping enginee
ring solutions on soc
iety, health, safety, la
w and culture, as w
ell as the impact of
these constraints on
the implementation o
f the project, and un
derstanding the respo
nsibilities that should

be undertaken.

The Outline of the Modern Chinese History.
The Generality of Basic Principle of Marxis
m. Introduction to Mao Zedong Thoughts an
d Theoretical System of the Chinese characte
ristic socialism. Military Theory. Engineering
Surveying. Real Estate Surveying and Mana
gement. Surveying Management and Laws.
Urban Spatial Information Science. Deformat
ion Monitoring and Disasters Predicting. Eng
ineering Surveying. Classical appreciation and
cultural inheritance. The philosophical persp
ective and the dialogue of civilization. Scient
ific and technological revolution and social d
evelopment. Architectural art and aesthetic ed
ucation. Ecological civilization and future citi

€s.

7.Environment and sus
tainable development :
Be able to understand a
nd evaluate the impact

of engineering practice

on environmental and s
ocial sustainable develo
pment of complex engi

neering problems.

7.1 Be aware and u
nderstand the concep
t and connotation of

environmental prote
ction and sustainable

development.

Physics Experiment(1-2). Introduction to Geo
matics. Physical geography. Remote Sensing
Digital Image Processing. Geographic Condit
ions Monitoring. Situation and Policy(1-2).

7.2 recognize the su
stainability of Surve
ying and mapping e
ngineering practice f
rom the perspective
of environmental pro
tection and sustainab
le development, and
to evaluate the pote
ntial damage and hi
dden danger to envir

onment and society i

Marketing Management. Physical geography.
Real Estate Surveying and Management. Intr
oduction to Smart City. Geographic Conditio
ns Monitoring. Deformation Monitoring and
Disasters Predicting. Practical Training for Co
ntrol Surveying. Practical Training for Real

Estate Surveying and Management. Compoun

d culture class. Graduation design.
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n the production pra
ctice of Surveying a

nd mapping.

8. Occupational norm

s: Equip with the qualit
y of humanistic social s
ciences, sense of social

responsibility, understand
and follow professional
ethics and criteria in e
ngineering, be conscient
ious in the performance

of one’s duties.

8.1 Have the human
ities and social scien
ce literacy; establish
the correct world o
utlook, outlook on li

fe and values.

Thought Morals Accomplishment and Basic
Law. The Outline of the Modern Chinese Hi
story. The Generality of Basic Principle of
Marxism. Introduction to Mao Zedong Thou
ghts and Theoretical System of the Chinese
characteristic socialism. Military Theory. Phy
sical Education(1-4). Military Training.

8.2 Understand the
professional ethics a
nd norms of the sur
veying and mapping
industry in an hone
st, fair and honest ¢
ode, and observe the
m in the practice of
Surveying and map

ping.

Thought Morals Accomplishment and Basic
Law. The Outline of the Modern Chinese Hi
story~ Introduction to Mao Zedong Thoughts
and Theoretical System of the Chinese chara
cteristic socialism. College Student Occupatio
n Career and Development Planning. Introdu
ction to Geomatics. Surveying Management
and Laws. Situation and Policy(1-2). Digital
Topographic Surveying Practice. Practical Tra
ining for Real Estate Surveying and Manage
ment. Comprehensive Practice for Spatial Inf

ormation.

8.3 Understand the s
ocial responsibility o
f Surveying and ma
pping staff for publi
c safety, health, welf
are and environment
al protection, and co
nscientiously fulfill t
heir responsibilities i
n surveying and ma
pping engineering pr

actice.

The Generality of Basic Principle of Marxis
m. College Student Occupation Career and
Development Planning. Introduction to Geom
atics. Physical geography. Surveying Manag

ement and Laws. Graduation design.

9.Individuals and team
s: Be able to play an i
mportant role of individ

ual, team member and

9.1 Able to effective
ly communicate with
members of archite

cture, civil engineeri

College Student Occupation Career and Deve
lopment Planning. Physical Education(1-4). I
ntroduction to Civil Engineering. Engineering

Mechanics. Conspectus of Urban Planning.
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person in charge in the
team of multi-subject

background.

ng and other discipli

nes.

Surveying Data Processing and Programmin

g. Graduation design.

9.2 work independen
tly or collaborate wo
rk with others in a t

cam.

Military Theory. Military Training. Invocatio
n Practice(School of Surveying and Mapping
Skills Contest. School of Surveying and Ma
pping Paper Contest). Digital Topographic Su
rveying Practice. Practical Training for Contr
ol Surveying. Practical Training for Satellite
Navigation and Positioning. Practical Training
for Control Surveying. Practical Training for
Engineering Surveying. Practical Training fo
r Laser Radar Surveying Technology. Survey
ing and Mapping Skills Practice Contest. GI

S Software Development Practice.

9.3 organize, coordin
ate and command th
€ team to carry out

the work.

The Outline of the Modern Chinese History.
Military Theory. Cartography Practice. GIS
Practice. Comprehensive Practice for Spatial
Information. Practical Training for Laser Rad

ar Surveying Technology. Graduation design.

10. Communication: B
e able to communicate
effectively with industry
peers and social public
in complex surveying
and mapping engineerin
g, including writing rep
orts and design papers,
presentations, expressing
oneself and responsing
instruction clearly. Hav
e international perspecti
ve and the ability of co
mmunicating between o
r among interlocutors of
different cultural backg

round.

10.1 Able to effectiv
ely communicate an
d communicate with
the surveying and
mapping colleagues
and the public in wr
iting design books, t
echnical reports and

presentations.

Cartography Practice. Practical Training for
Control Surveying. Practical Training for Eng

ineering Surveying. Graduation design.

10.2 Have an intern
ational perspective a
nd understand the in
ternational trend and
research hotspots in
the field of Surveyi
ng and mapping.

College English(1-2). Principles of Remote S
ensing. The Principle of Geographic Informat
ion System. Comprehensive Practice for Spat
ial Information. College English extension se
ries (1-8). Application of Modern Surveying
and Mapping Technology. GIS base Applica
tion Skill. Remote Sensing Applicantion Pros
pect.

10.3 Have the abilit

y of cross cultural ¢

College English(1-2). Scientific Paper writin
g. College English extension series(1-8).
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ommunicating and p
aper work. . Can co
mmunicate in cross

culture background i
n surveying and ma

pping issues.

11. Project manageme
nt: Understand and mas
ter the method of devel
opment and managemen
t for economic decision
method and application
in multi subject enviro

nment.

11.1 Master the man
agement and econo

mic decision-making
methods involved 1

n the project.

Introduction to Civil Engineering. Engineerin
g Mechanics. Marketing Management. Real
Estate Surveying and Management. Digital T
opographic Surveying Practice. Practical Trai
ning for Control Surveying. Practical Trainin

g for Engineering Surveying. Graduation desi

gn.

11.2 Understand the
cost structure of Sur
veying and mapping
production and und
erstand the problems
involved in enginee
ring management an
d economic decision

-making.

Marketing Management. Surveying Managem
ent and Laws. Practical Training for Satellite
Navigation and Positioning. Graduation desig

n.

11.3 apply engineeri
ng management and
economic decision
making in the proce
ss of design and de
velopment in a multi
disciplinary environ

ment.

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

ning. Graduation design.

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

ent.

12.1 The consciousn
ess of autonomous 1
earning 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. S
urveying Management and Laws. Advanced
Technology of Surveying, Maping and GIS.

College English extension series(1-8).
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12.2 Have the abilit
y of etemal learning
and adapting develo

pment.

The Generality of Basic Principle of Marxis
m. Introduction to Mao Zedong Thoughts an
d Theoretical System of the Chinese characte
ristic socialism. Introduction to Geomatics. S
cientific Paper writing. Introduction to Smart

City. Advanced Technology of Surveying, M
aping and GIS. Graduation design. Invocatio
n Practice(School of Surveying and Mapping

Skills Contest. School of Surveying and Ma
pping Paper Contest).

X. Table of Teaching Arrangement (appendix table)
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2019 Undergraduate Program for Specialty in Surveying
and Mapping Engineering (Intelligent Navigation)
I. Specialty Name and Code

English Name Surveying and Mapping Engineering (Intelligent Navigation)
Code 081201 Disciplines | Engineering
Length of Schooling Four years Degree Bachelor of Engineering

I1. Educational Objectives and Features

1.0bjectives

This program is to cultivate all-round development of morality, intelligence, physique and
beauty, basic knowledge of mathematics and Humanities and social sciences, master basic theory,
basic knowledge and basic skills of Surveying and mapping engineering and navigation
positioning, accept training of scientific thinking and engineering practice, and train people to
engage in natural resources surveying and mapping, navigation positioning, navigation software
and hardware development and location services, etc. Applied professionals serve urban surveying
and mapping, intelligent transportation, emergency management, Internet, aerospace and other
fields and departments. They have strong organizational and management capabilities, innovative
consciousness, continuous learning ability, international vision and intelligent navigation
characteristics of Applied Engineering and technical personnel. After five years after graduation to
work and study, can achieve the following goals:

(1) Master mathematics, natural science, engineering foundation, surveying and mapping
theory and technology, navigation and positioning theory and technology, competent for
intelligent city data acquisition, high-precision navigation map production, navigation product
manufacturing, large data analysis and location services, and intelligent navigation hardware
development and other professional and technical work.

(2) With good professional accomplishment, rich product development experience and strong
sense of responsibility, the graduate has become a technical leader or backbone in surveying and
mapping geographic information and navigation enterprises and institutions.

(3) Ability to continue learning and adapt to development, and be able to independently or
collaboratively undertake research and development related to surveying and mapping geographic
information and navigation.

(4) Good team awareness, international vision and communication skills, able to assume

leadership roles in the team.

2.Features

This program features relying on the advantages of capital construction and university civil
architecture, this specialty trains surveying and mapping talents who serve the capital and face the
whole country, have the ability to solve the problems related to surveying and mapping in smart
cities, and can develop navigation and positioning products and design integrated solutions. To
adapt to the development of high and new technology in surveying and mapping, integrate
teaching, scientific research and production, emphasize the integration of surveying and mapping
theory, production practice and research and manufacture of surveying and mapping products,
highlight the characteristics of urban surveying and mapping, cultivate the application ability of

new product development, new technology, new method and new technology in surveying and
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mapping, and serve urban surveying and mapping management, intelligent transportation,
emergency management, internet, aerospace and other fields.

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 and Data
Structure, Physical Geography, Foundation of Navigation Equipment, Digital Topographic
Surveying, Cartography, 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

Technology of Satellite navigation and positioning, Foundation of Geodesy, Engineering
Surveying, High Precision Navigation Map and Location Service, Principle of Integrated

Navigation, Indoor Positioning and Intelligent Navigation.

V. Major Practical Training

1. Major experiment

Experiment of Digital Topographic Surveying, experiment of Satellite Technology of
Navigation and Positioning, experiment of Fundamentals of Photogrammetry, experiment of GIS
Principles, experiment of Foundation of Geodesy, experiment of Engineering Surveying, and
experiment of Foundation of Navigation Equipment.

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, Foundation of Navigation Equipment Practice,
Comprehensive Training for Engineering Surveying, Comprehensive Training for Navigation and
Positioning, High-precision Map Collection Practice, Navigation and Positioning Embedded
Research and Development 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 167, including 122 credits of theoretical
courses and 45 credits of practice teaching (2 credits of compulsory innovation practice and

scientific research training included).

VI 1. Proportion of Course
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Course Category Course Type Credits Class Hour Proportion
Compulsory 41.5 616 24.835%
General Education Optional 2 32 1.20%
Big Academic Subjects Compulsory 47 784 28.14%
Optional 1 16 0.60%
Professional Core Compulsory 14 224 8.38%
Professional Direction Compulsory 8 128 4.79%
Optional 8.5 136 5.09%
Practice Compulsory 39 776 23.35%
Optional 6 120 3.59%
Total 167 2832 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 1-14 15-16 17-20 1-14 15-16 17-20
5 1-16 19-20 17-18 6 1-14 15 16-20
7 8-19 20 1-7 8 1-16 graduation project 17 defence

IX. Graduate Abilities and Matrices

Graduate Related Knowledge Course Supports
Abilities

1.1 Use Ilanguage | Introduction to Computational Thinking. C Programming
tools of | Language and Data Structure. CAD Basic and
mathematics, natural | Application. Engineering Drawing and Interpreting-

1.Engineering sciepce ' . and Adv'an'ced Mathematics A(l-;)\ Theory of Prpbability and
engineering science | Statistics (B). College physics A(1-2). Physics

knowledge: have the | ¢, formulate | Experiment(1-2). Linear Algebra. Introduction to Civil

ability of solving surveying and | Engineering. Cartography. Physical geography. Computer

complex Survey and
Mapping
engineering issues
with mathematics,
natural science,
engineering
foundation and
professional
knowledge.

mapping engineering
issues.

Graphics.

1.2 set up and
solve mathematical
models for specific
surveying objects

Advanced Mathematics A(1-2). Linear Algebra. Digital
Topographic Surveying. The Principle of Geographic
Information System. Photogrammetry Fundamental.
Deformation Monitoring and Disasters Predicting.
Foundation of Geodesy. Fundamentals of Error Theory and
Surveying Adjustment. Foundation of Navigation
Equipment.

1.3  use relevant
knowledge and
mathematical models

Introduction to Computational Thinking. CAD Basic and
Application. Engineering Drawing and Interpreting. Linear
Algebra. Technology of Satellite navigation and

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.
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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 | Industrial Intelligent Positioning Survey. Digital
surveying and | Topographic Surveying Practice. Cartography Practice.
Mapping Practical Training for Photogrammetry Fundamental
engineering Foundation of Navigation Equipment Pratice.

problems by using
relevant knowledge
and  mathematical
modeling methods.

Comprehensive Practice for Navigation and Positioning .
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
Engineering Science,
to identify, analyze
and express.

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. Engineering Mechanics-
Introduction to Civil Engineering. C# Programming-
Cartography. The Principle of Geographic Information
System. Physical geography. Deformation Monitoring and
Disasters Predicting. Spatial Analysis and Modeling.
Practical Training for Photogrammetry Fundamental.

2.2 correctly express

CAD Basic and Application. Digital Topographic

complex surveying | Surveying. Fundamentals of Error Theory and Surveying
and mapping | Adjustment. Surveying Data Processing and Program
engineering Design Practice Contest. The Laser Radar Surveying
problems based on | Technology. Technology of 3D GIS. The Detecting and
relevant  scientific | Surveying for underground pipelines in City. Indoor
principles and | Positioning and Intelligent Navigation. Engineering
mathematical Surveying. Technology and Application of Mobile
models. Mapping System.

2.3 recognize | C Programming Language and Data Structure. Document

alternatives ways to
solve problems, and
can seek alternative

Retrieval of Science and Technology. Photogrammetry
Fundamental. Foundation of Geodesy. Engineering
Surveying. GIS Practice. Natural Geography and Remote

solutions through | Sensing image interpretation Practice. High-precision Map
literature research. Collection Practice.
2.4 use the basic | College physics A(1-2). Document Retrieval of Science
principles and | and Technology. Technology of Satellite navigation and
literature research to | positioning. Practical Training for Control Surveying.
analyze the | Practical Training for Engineering Surveying. Graduation
influencing  factors | design. Innovation Training Project of Scientific Research
of the process and | Team.
get effective
conclusions.
3. Design/Develop 3.1 'Master the basic Introeluc‘fion to Computat'i(')na! Thinking . CAD Basic and
design/development | Application. Indoor Positioning and Intelligent
solutions: Be able to | methods and | Navigation. Navigation and Positioning Embedded
design solutions for techniques of the Research ar.ld Development Practiee\ Introd}lctiop to Smart
whole cycle and | City. Spatial Analysis and Modeling. Engineering
complex engineering | whole process of | Surveying. Practical Training for Photogrammetry
bl Th Surveying and | Fundamental. Practical Training for Engineering
problems. € : . . . . . .o
mapping engineering | Surveying. Comprehensive Practice for Navigation and
design meets the | design/development, | Positioning.
specific needs of and_ understand
various factors that
system, the unit | affect design
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(components) or

process, and can

embody the sense of

innovation in the
design process,
considering the
society, health,

safety, law, culture
and environment

factors.

objectives and
technical solutions.

3.2 Able to design

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

and develop

workflow and | navigation and positioning. The Laser Radar Surveying

systems  that meet | Technology. Engineering Surveying. Map Design and

spemﬁg needs  of Compilation. Cartography Practice. Practical Training for

surveying. . . e .
Satellite Navigation and Positioning. GIS Practice.
Surveying Data Processing and Program Design Practice
Contest.

3.3 Be able to | Introduction to Geomatics. Digital Topographic

demonstrate Surveying. Engineering Surveying. Technology and

innovation ying. tng g yings &y

awareness in the
design of Surveying
and mapping
projects, taking into

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

account social,
health, safety, law, | Topographic Surveying Practice. Practical Training for
cult.ure and | Engineering Surveying. Innovation and Entrepreneurship-
environmental . .
£ Graduation design.
actors.
4.Research: Be able Cartography. The Principle of Geographic Information
to study complex | 4.1 use scientific | System. Foundation of Geodesy. The Detecting and
] ) principles to propose i e . .
engineering a research scheme | Surveying for underground pipelines in City. Engineering
problems, including | for complex | Surveying. Introduction to Smart City. Geographic
. surveying and . .. ) .
the design of mapping engineering Conditions Monitoring. Practical Training for Control
experiments, problems. Surveying. Cartography Practice. Practical Training for
analysis and Satellite Navigation and Positioning.
interpretation of | 4.2 design, | Introduction to Computational Thinking. Engineering
d d demonstrate and ) ) . .
ata, and get a predict the research Drawing and Interpreting. Principles of Remote Sensing-
reasonable and | plan  based  on | Photogrammetry Fundamental. Technology of Satellite
ffecti lusi professional o L . o
eftective conclusion theoretical navigation and positioning. Practical Training for
through using | knowledge. Engineering Surveying.
scientific ~ methods C# Programming. C Programming Language and Data
and  based on Structure. Fundamentals of Error Theory and Surveying

scientific theory.

4.3 adopt scientific
data
and

methods  for
acquisition

analysis.

Adjustment. Surveying Data Processing and
Programming. The Laser Radar Surveying Technology
Deformation Monitoring and Disasters Predicting.

Engineering Surveying. Remote Sensing Digital Image
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Processing. Industrial Intelligent Positioning Survey .
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.

4.4 integrate and
judge the results of
experiments, and get
reasonable

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

Map Collection Practice. Comprehensive Practice for

conclusions.
Navigation and Positioning. 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
selectting and using iblpropriate rfl};zziﬁ City. Indoor Positioning and Intelligent Navigation.
appropriate surveying Deformation Monitoring and Disasters Predicting
technology, Ei‘;?fiﬂgiﬁ; agi Engineering Surveying. Principle of Integrated
resources, modern | complex surveying | Navigation. Introduction to Smart City. Technology and
engineering tools Zﬁcgiineering mapping Application of Mobile Mapping System. Advanced
and information | problems. Technology of Surveying, Mapping and GIS. Digital
technology tools, Topographic Surveying Practice. Practical Training for
including the Control Surveying. Cartography Practice. Practical
prediction and Training for Engineering Surveying. High-precision Map
simulation of Collection Practice. Surveying and Mapping Skills Practice
complex engineering Contest. Navigation and Positioning Embedded Research
problems and and Development Practice.
understanding  the Engineering Drawing and Interpreting. Advanced
limitations. Mathematics A(1-2). Theory of Probability and Statistics
:ﬁzvey?ns; mOd;;g (B). Digital Topographic Surveying. Principles of Remote
mapping instruments | Sensing. Cartography. Photogrammetry Fundamental.
and information

technology software

to complete data
acquisition, data
processing and

accuracy analysis.

Foundation of Geodesy. Technology of Satellite navigation
and positioning. Fundamentals of Error Theory and
Surveying Adjustment. Engineering Surveying. Principle
of Integrated Navigation. Remote Sensing Digital Image
Processing. Industrial Intelligent Positioning Survey-

Digital Topographic Surveying Practice. Practical Training
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for Control Surveying. Practical Training for Satellite
Navigation and Positioning. High-precision Map
Collection Practice. Practical Training for Control
Surveying. Practical Training for Engineering Surveying-
Comprehensive Practice for Navigation and Positioning .
Graduation design. Surveying and Mapping Skills Practice
Contest. Navigation and Positioning Terminal Embedded

Programming Contest.

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. Embedded System and Programming.
Practical Training for Photogrammetry Fundamental.
Graduation design. Invocation Practice(Surveying and
Mapping Skills Practice Contest. 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

solutions on society,

health, and safety,
law and  culture
based on
engineering-related
knowledge
background, and
understand the
responsibilities.

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

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

related background
knowledge. class. Graduation design.

The Outline of the Modern Chinese History. The
6.2 evaluate the i S . .
impact of Surveying Generality of Basic Principle of Marxism. Introduction to
and mapping | Mao Zedong Thoughts and Theoretical System of the
engineering practice . .. . .
and complex Chinese characteristic socialism. Military Theory.

mapping engineering
solutions on 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.

Engineering Surveying. Industrial Intelligent Positioning
Survey. 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.
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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. Industrial
Intelligent Positioning Survey. Introduction to Smart City .
Geographic Conditions Monitoring. Deformation
Monitoring and Disasters Predicting. Practical Training for
Control Surveying. High-precision Map Collection

Practice. Compound culture class. Graduation design.

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

duties.

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
observe them in the
practice of
Surveying and
mapping.

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 Career and Development Planning.
Introduction to Geomatics. Surveying Management and
Laws. Situation and Policy(1-2). Digital Topographic
Surveying Practice. High-precision Map Collection
Practice. Comprehensive Practice for Navigation and

Positioning.

8.3 Understand the
social responsibility
of Surveying and
mapping staff for
public safety, health,
welfare and
environmental

The Generality of Basic Principle of Marxism. College
Student Occupation Career and Development Planning.
Introduction to Geomatics. Physical geography. Surveying

Management and Laws. Graduation design.
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protection, and
conscientiously
fulfill their
responsibilities in
surveying and
mapping engineering
practice.

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

9.1 Able to
effectively
communicate with
members of
architecture, civil
engineering and
other disciplines.

College Student Occupation Career and Development
Planning. Physical Education(1-4). Introduction to Civil
Engineering. Engineering Mechanics. Conspectus of Urban
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

background. 9.2 work | Topographic Surveying Practice. Practical Training for
independently OT| Control Surveying. Practical Training for Satellite
collaborate work
with others in a | Navigation and Positioning. Practical Training for Control
team. Surveying. Practical Training for Engineering Surveying-
Surveying and Mapping Skills Practice Contest.
Navigation and Positioning Terminal Embedded
Programming Contest.
93 organize, | The Outline of the Modern Chinese History. Military
coordinate and . .
Theory. Cartography Practice. GIS Practice.
command the team Y graphy
to carry out the | Comprehensive Practice for Navigation and Positioning .
work. Graduation design.
10.1 Able to . . ..
10. ) Cartography Practice. Practical Training for Control
effectively graphy &
Communication: communicate and | Surveying. Practical Training for Engineering Surveying.
Be able to | Communicate with | G2 duation design.
the surveying and
communicate mapping colleagues
effectively with anc.l. the public mn
writing design
industry peers and | books, technical
social  public in reports and
presentations.
1 i . o .
cozlp X surveyTng 102 Have an | College English(1-2). Principles of Remote Sensing. The
n mapping | - . . . .
a PPIE | international Principle of Geographic Information System.
i i erspective and
:im(;ilrmg’ . Endg:)rstand the | Comprehensive Practice for Navigation and Positioning.
cluding WHHRE | international ~ trend College English extension series (1-8). Application of
reports and design | and research

papers,

presentations,

hotspots in the field
of Surveying and

mapping.

Modern Surveying and Mapping Technology. Industrial
Intelligent Positioning Survey. Indoor Positioning and

Intelligent Navigation.
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expressing  oneself

and responsing
instruction  clearly.
Have international

perspective and the

10.3 Have the ability
of cross cultural
communicating and

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

English extension series(1-8).

paper work. . Can

ability of | communicate in

o cross culture

communicating background in

between or among | surveying and

. mapping issues.

interlocutors of

different cultural

background.

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

management: management and | Marketing Management. Industrial Intelligent Positioning
economic

Understand and Survey. Digital Topographic Surveying Practice. Practical

master the method of

development and
management for
economic  decision
method and

application in multi

subject environment.

decision-making
methods involved in
the project.

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
economic
decision-making.

and

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

Positioning. Graduation design.

11.3 apply
engineering

management and
economic  decision
making in  the
process of design

and development in
a  multidisciplinary

Practical Training for Engineering Surveying.
High-precision Map Collection Practice. Navigation and
Positioning Embedded Research and Development
Practice. Conspectus of Urban Planning. Graduation

design.

environment.
12.Lifelong Thought Morals Accomplishment and Basic Law. College
learning:Have the Student Occupation Career and Development Planning.
awareness of i(z)r.llsciousness Tl:)? College English(1-2). Introduction to Geomatics-
autonomous learning | autonomous le.arning Fundamentals of Error Theory and Surveying Adjustment.
and lifelong learning la;ining. lifelong Surveying Management and Laws. Advanced Technology

and the ability to
learn, and adapt to

the development.

of Surveying,Maping and GIS. College English extension
series(1-8).

12.2 Have the ability
of eternal learning
and adapting
development.

The Generality of Basic Principle of Marxism. Introduction

to Mao Zedong Thoughts and Theoretical System of the
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Chinese characteristic socialism. Introduction to
Geomatics. Scientific Paper writing. Introduction to Smart
City. Advanced Technology of Surveying,Maping and
GIS. Graduation design. Invocation Practice(Surveying
and Mapping Skills Contest. Surveying and Mapping Paper
Contest. Beidou Innovation and Entrepreneurship Contest.
Navigation and Positioning Terminal Embedded

Programming Contest. Beidou Cup National Youth Science

and Technology Innovation Contest).

X.Table of Teaching Arrangement (appendix table)
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2019 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

I1. 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

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, 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,
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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 164, including 127 credits of theoretical

courses and 37 credits of practice teaching.

VI 1. Proportion of Course

Course Category Course Type Credits Class Hour Proportion
Compulsory 41.5 616 25.30%
General Education Optional 2 32 1.22%
Big Academic Subjects | Compulsory 46 804 28.05%
Optional 1 16 0.61%
Professional Core Compulsory 17 272 10.37%
Professional Direction Compulsory 8 128 4.88%
Optional 1.5 184 7.01%
Practice Compulsory 35 696 21.34%
Optional 2 40 1.22%
Total 164 2788 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
5 1-15 16 17-20 6 1-15+ 20 16
17-19
7 7-20 1-6 8 1-16 Undergraduate Design or Thesis
17 Graduation reply

IX. Table of Teaching Arrangement
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Term [General Education] [Large class basis] [Professional core] [Professional direction]
Tntroduction to i of |
Surveying and mapping
Social science, Introduction to C Language and
1 English, sports || computer thinking | —| Data Structure i
Advanced Applications of CAD
A [ hysical Geography |

m

Social science,
English, sports

Advanced
Mathematics
A

Linear Algebra L

General Physi i L

’E"”;(l)'ys'“ i Application Skills |

Engineering Drawing |

and Reading
| Digital Topographic

GIS-Based

General Physics |||
Al

1

Cartography

s The Principle of GIS

-

Social science, - d
English, sports an
Statistics

Physical Pl
Experiment (1)

Fundamental of Error
Theory and Surveying €
Adjustment

Physical
Experiment (2)

[ spaiat V. i

| Database " Remote sensing |
mE software !

l 77777777777 5\

Compulsory Courses

| Technology of Satellite

Design and development of|
geographic information syster

| Navigation and Positioning | i CHEASAG |

5 A
i 1:1 'u’ i { Spatial Analysis and Modelin % . i
_ ecvecowse i —  Digital Image Processing i Human Geography <—
| B AT s A i 4\ I
oot S e i i CloseRange | | Basis of i Science and Technology Paper
i Application of Remote | Ty : . i Witing (Bilingual)
i Sensing Technology | r—
SR LT WebGIS Technology | GIS applications Three Dimensional Geographic
6 | [y A Laser radar Surveyging and Devdlopment __(Bilingual) {170 Information Technology !

i Urban Remote Sensing |

i Technology and Application |

i Urban Planning and Construction |

Smart City ! _of Geographic Information System |
: e
| "G i Technology in |
_________ surveying and mapping :
O S atua] ; ¢! tus of Urban Planning
Information Science )
i BIM technology i Science and technology !

and paper retrieval

Graduation Design

X. Graduate Abilities and Matrices

Graduate Abilities

Related Knowledge

Course Supports

Master mathematics, geographic in
formation science, surveying and
mapping science, spatial informatio
n technology, construction technolo
gy and other knowledge to solve t
he problems of complex engineeri
ng; Ability of engineering data acq
uisition and processing with mathe
matics, geographic information syst
ems engineering, spatial informatio
n technology, etc.; Technical desig
n, organization and implementation
of Surveying and mapping engine
ering project with professional kno

wledge.

Engineering knowledge: ha
ve the ability of solving ¢
omplex engineering proble
ms with mathematics, natu
ral science, engineering fo
undation and professional

knowledge.

Advanced Mathematics, Mapping
Geographic Information Concept,
Physical Geography, Principle of
Geographic Information System, G
eographic Information System Dev
elopment and Design, WebGIS Te
chnology and Development, Mobil
e GIS Development, Urban Spatial
Information Science, Digital Topo
graphic Surveying, Fundamentals o
f Error Theory and Surveying Adj
ustment, Technology of Satellite N
avigation and Positioning, Digital
Topographic Survey Practice, Princ

iple of Geographic Information Pr

actice, Space information Compreh
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ensive Practice

Identify and express complex engi
neering problems by applying mat
hematics, geography information sc
ience, surveying and Mapping Scie
nce and spatial information scienc
e; be able to analyze complex pro
jects, select the appropriate mathe
matical model, and conduct reason
ing and verification to get an effe
ctive conclusion Through literature

review and research.

Problem analysis: Be able
to apply the basic princip
les of mathematics, natural
science and Engineering
Science, identify, express,
and analyze the complex
engineering problems throu
gh literature research to o
btain the effective conclusi

on.

Probability and Statistics, Principle
of Geographic Information Syste
m, Spatial Analysis and Modeling,
GIS Design and Programming,
WebGIS Technology and Develop
ment, Mobile GIS Development,
Digital Topographic Surveying, Fu
ndamentals of Error Theory and S
urveying Adjustment, Technology
of Satellite Navigation and Positio

ning

According to the objectives, tasks
and requirements of the complex
geographic information system proj
ect, considering the social, security,
legal, environmental and other fa
ctors, design solutions, compile the
project design task book; be able
to design and compile the releva
nt technical documents, and to app
ly new technologies and methods t
o improve and innovate the design

scheme.

Design/Develop solutions:

Be able to solve complex

engineering problems with
design solutions. The desi
gn meets the specific need
s of system, the unit (com
ponents) or process, and ¢
an embody the sense of i
nnovation in the design pr
ocess, considering the soci
ety, health, and safety, la
w, culture and environmen

t factors.

Moral Education and Foundation o
f Law, Spatial Analysis and Mode
ling, GIS Design and Programmin
g, WebGIS Technology and Devel
opment, Mobile GIS Development,
Digital Topographic Survey Practi
ce, Laser Radar Surveying Techno
logy and Application, Technology
and Application of Mobile Mappi
ng System, Technology of Satellite
Navigation and Positioning, Spac
e Information Comprehensive Prac

tice, Graduation Project

Be able to use geographic informa
tion science and technology to exp
lore and study the problem of co
mplex geographic information syst
em; be able to use the new techn
ology and computer technology of
geographic information system to
carry out innovative experimental
design, and get a reasonable and

effective conclusion through the an
alysis of the interpretation and im

provement.

Study: Be able to study c
omplex engineering proble
ms, including the design o
f experiments, analysis an
d interpretation of data, an
d get a reasonable and eff
ective conclusion through t
he comprehensive informat
ion by using scientific met

hods based on scientific th

eory.

Spatial Analysis and Modeling, GI
S Design and Programming, Web

GIS technology and development,

Mobile GIS Development, Funda
mentals of Error Theory and Surv
eying Adjustment, Digital Topogra
phic Surveying, Graduation Projec
t, Laser Radar Surveying Technolo
gy and Application
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Understand the relationship betwee
n the practice of GIS and enviro
nmental protection and social susta
inable development. Have the abili
ty to analyze the impact of geogra
phic information engineering practi
ces on environmental protection an

d social sustainable development.

Environment and sustainab
le development: Be able t
o understand and evaluate
the influence of engineeri
ng practice with complex
engineering problems for s
ustainable development of

environment and society.

Principles and Applications of Re
mote Sensing, Probability and Stat
istics, Natural Geography And Inte
rpretation of Remote Sensing Ima

ges

Understand basic meaning of Mar
xist outlook on life and conception
of value, understand the history o
f national conditions; understand th
e road of socialism with Chinese
characteristics and personal respons
ibility; understand the meaning of
professional ethics and engineer ca

reer and responsibility.

Occupational norms: Equip
with the quality of huma
nistic social sciences, sens
e of social responsibility,

understand and follow pro
fessional ethics and criteria
in engineering, be consci
entious in the performance

of one’s duties

Basic Theory of Marxism, Moral
Education and Foundation of Law,
The Outline of Modern Chinese
History, Introduction to Mao Zedo
ng Thought and the Theoretical S
ystem of Socialism with Chinese
Characteristics, Introduction to Geo
graphic Information of Surveying
and Mapping, Practical Sessions o
f Spatial Information Synthesis, Pr
actical Sessions of Digital Topogra

phic Survey

Be able to understand the value of

each role in a team and the signi
ficance to the environment and ob
jectives. Be able to take responsibi
lity for the team, and have the abi
lity to integrate ideas for making r

easonable decisions.

Individuals and teams: Be
able to play an important
role of individual, team

member and person in cha

rge in the team of multi-s

ubject background.

Physics Experiment, Military Train
ing, Programming and Design for
GIS, Spatial Information Compreh
ensive, Practice of Digital Terrain

Surveying

Be able to communicate effectivel
y and express clearly with peers o
n geographic information systems

engineering, including project repor
t and design scheme. Have interna
tional perspective and the ability o
f communicating between or amon
g interlocutors of different cultural

background

Communication: Be able t
o communicate effectively
with industry peers in co
mplex engineering, includi
ng writing reports and des
ign papers, summary state
ment, express oneself and
response instruction clearl
y. Have international persp
ective and the ability of ¢

ommunicating between or

Programming and Design for GIS,
Graduation Project, Defense of G
raduation Project, College English,
College English Development, Sc
ience and Technology Document

Retrieval, Academic Writing
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among interlocutors of diff

erent cultural background

Understand and master the method
of development and management
for economic decision method; be
able to apply the techniques and
methods of system management a
nd economic decision making in a

multi-disciplinary environment.

Project management: Unde
rstand and master the met
hod of development and
management for economic
decision method and appl
ication in multi subject en

vironment.

Marketing Management, Human G
eography, Physical Geography, Co
nspectus of Urban Planning, Remo
te Sensing Digital Image Processin
g, BIM Technology and Applicatio

n

Recognize the necessity of self-stu
dy. Enhance and improve their abi
lity by studying continuously and

achieve certain effectiveness eventu

ally.

Lifelong learning: Have th
e awareness of autonomou
s learning and lifelong lea
rming and the ability to le
arn, and adapt to the deve

lopment.

College English, Fundamentals of
Error Theory and Surveying Adjus
tment, C Language and Data Stru
cture, Academic Writing, Advance
d Technology of Surveying, Mappi
ng and GIS, Science and Technol

ogy Document Retrieval
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2019 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

I1. Educational Objectives and Features

Objectives: This program is to meet the needs of urban and rural construction of the country
and the city of Beijing, cultivating the knowledge of mathematics, physics, humanities and
social sciences, grasp basic theory, basic knowledge and basic skills of Remote Sensing Science
and technology, and training of scientific thinking and engineering practice, and be competent for
the work of enterprises and institutions in the fields of national basic surveying and mapping, land
use and land cover monitoring, resource survey and urban emergency response. Students should
have strong ability to acquire, process, analyze, apply and develop remote sensing image
processing and have international vision of composite engineering and technical personnel. After
about five years of work and study after graduation, the following goals can be achieved:

(1) Graduates engaged in surveying and mapping data production, image processing and
other related production work in remote sensing and geographic information industry have good
professional literacy, rich industry solving experience and strong sense of responsibility. They can
independently or responsibly complete production tasks and become technical leaders or backbone
of relevant enterprises and institutions in the field of remote sensing.

(2) Graduates engaged in scientific research in scientific research institutes and colleges and
universities have a solid theoretical foundation of Remote Sensing Science and technology, can
independently engage in scientific research in their own disciplines, have an international vision
and communication skills, and have certain software design and development capabilities and
research innovative achievements.

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 remote sensing characteristics, and pinpointing the comprehensive ability
of application of new photogrammetry and remote sensing 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 remote sensing talents for the urban
and rural construction, protection of historic buildings and smart city construction of Beijing and

the whole country.

II1. Major Disciplines
Science and Technology of Surveying and Mapping
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IV. Major Courses

1. Basic Courses

Introduction to Geomatics, Digital Topographic Surveying, C Language and Data Structure,
Physical Geography,, Cartography

2. Specialty Courses

Principles of Remote Sensing (Bilingual), Aerospace Data Acquisition, Photogrammetry
Fundamental, Remote Sensing Digital Image Processing, Urban Remote Sensing, Digital
Photogrammetry
V. Major Practical Training

Digital Topographic Surveying Practice, Photogrammetry Fundamental Practice, Aviation
Data Acquisition, Field Work Practice of Aerial Photogrammetry Control And Annotation, 4D
Products Integrated Photogrammetry Practice, Practice of Principles of Remote Sensing, Remote
Sensing Digital Image Processing, Remote Sensing Comprehensive Practice, Natural Geography
and Remote Sensing Image Interpretation Practice, (Close Range and Laser Radar, Mobile
Measurement, Microwave Remote Sensing) New Technology Comprehensive Practice, The

Principle of Geographic Information System, Graduation Project.

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 162, including 123 credits of theoretical

courses and 39 credits of practice teaching.

VII. Proportion of Course

Course Category Course Type Credits Class Hour Proportion
Compulsory 40.5 608 24.5
General Education Optional 3.0 48 2
Big Academic Subjects Compulsory 46 764 28
Optional 1 16 0.4
Professional Core Compulsory 14 224 8.4
Professional Direction Compulsory 11 176 6.7
Optional 10.5 168 6.4
Practice Compulsory 39 780 23.6
total 165 2784 100

VIII. Table of Teaching Program
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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
5 1-16 17 18-20 6 1-15+ 20 16-17
18-19
7 7-14 15 1-6+ 16-20 8 1-16graduation project 17defence
IX. Table of Teaching Arrangement
X. Graduate Abilities and Matrices
Graduate Abilities Related Knowledge Course Supports

Understand the basic meanings of
Marxist world outlook, outlook on
life and values; understand history

conditions, understanding the road

of  socialism  with  Chinese | to understand and abide by the
characteristics and  personal | engineering ethics and norms,
responsibility; understanding | fulfill their responsibilities.
ethical meaning and engineer

career and responsibility

Professional norms: with the
humanities and social science
literacy, social responsibility,

can be in engineering practice

Ideological and moral cultivation
and the legal basis, Chinese
modern  history outline, an

overview of the basic principles

of Marxism, Mao Zedong
Thought and the Chinese
characteristic socialism

introduction to the theoretical
system, military theory, situation

and policy (1-2)

To master the basic knowledge of | Basic theory of computer | Introduction to computational
computer operation and | science and technology, such | thinking, object oriented
information management, with the | as computer system and | programming, data structure,
development of programming and | software development visual language IDL, etc.
development capabilities,

understanding of software

architecture, software design and

development trends

Master the basic knowledge of | Basic theory of | Aerospace photogrammetry data
photogrammetry,  with  aerial | Photogrammetry acquisition, digital
photos of space information photogrammetry,

acquisition ability and photogrammetry, close range
understanding of the development photogrammetry and Modern
trend of photogrammetry aerial remote sensing data
technology processing technology

Master the basic knowledge of
remote sensing data acquisition,

data processing, with the use of

The basic theory of remote

sensing platform, sensors,

data processing and

Aerospace data  acquisition,
remote sensing principle, remote

sensing digital image processing,
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remote sensing data interpretation,
the ability of remote sensing
application in certain field and
the development trend of remote

sensing technology

information extraction.

remote  sensing  technology
application, microwave remote
sensing, High spectral remote

sensing, etc.

Can understand the meaning of a

multi role teams for each role and

Individuals and teams: be able

to take the role of individuals,

ideological and moral cultivation

and legal basis, military theory,

the importance of the team | team members, and the person | situation and policy (1-2), sports
environment and the target; in the | in charge in a | (1-4), military training,
team do assume their role, and | multidisciplinary context. comprehensive  practice  of
rational decision-making ability spatial information

with the opinion of the members of

the team.

Through  oral and  written | Communication: be able to | College English (1-2),
expression of ideas, to master the | communicate and | University English Development
writing method of technical | communicate effectively with | Series (1-8), science and

documents, understand and write

good  reports and  design

documents, basic grasp of a
foreign

English

language, with good

listening, speaking,

reading and writing ability.

industry colleagues and the
public in complex engineering
issues, including  writing
reports and design documents,
presentations, clear expression
or response instructions. And
have a certain international

vision, to be able to
communicate and exchange in

the cross cultural context.

technology document retrieval,
science and technology paper
writing, remote sensing principle
(Bilingual), geographic

information system (Bilingual)

For the level of development of
remote sensing technology and
facing challenges have a correct
understanding, for career planning
and the necessity for continuous
correct

learning have

understanding, to adopt
appropriate methods by learning to

develop their own capacity.

Lifelong learning: a sense of

autonomous learning and

lifelong learning, and the
ability to continuously learn
and adapt to the development

of.

and mapping

geographic

Surveying
introduction  to
information, An introduction to
learning

deep and pattern

recognition, (close range
photohrammetry and laser radar,
mobile measurement, microwave
remote sensing) new technology
graduation

practice, design,

graduation reply
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