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Educational Program of Geographic Information Science

Specialty and Code: Geographic Information Science (070504)

Education Objective: The Geographic Information Science graduates are required to master
the basic knowledge, theories, methods and skills of GIS. They should be equipped with an
interdisciplinary knowledge structure that combines geography, geospatial information
science, surveying, and computer science, and become innovative talents which conduct
GIS-related scientific research, project design, technical development, engineering
management and information services in a variety of domains such as lands, resources,
environment, planning, transportation, public security, national defense, demographics,
Internet, and social economy.

Graduation Requirements:

Besides the fundamental knowledge and skills of mathematics and foreign languages, the
students majoring in GIS should systematically study the principles and theories of geography,
mapping, geospatial information, remote sensing, surveying, and computer science, including
the theories and methods of spatial data collection, processing, management, analysis,
visualization and application. They should have strong abilities of system development,
maintenance, and management, and applying GIS in a variety of academic research,
engineering development and project applications. Graduates should acquire the following
knowledge and abilities:

1. To grasp the basic principles, theories, knowledge and skills of mathematics, physics,
geography, computer science, and have the ability to conduct GIS modeling, analysis
and applications;

2. To grasp the basic theories, knowledge and skills of GIS, and the basic principles
and methods of GIS engineering development; to understand the key and frontier
technologies of GIS, and have abilities of analyzing, designing, developing and
maintaining computer systems and GIS;

3. To grasp the principles and methods of geospatial data processing, integration,
modeling, analysis, statistics and visualization, and have the proficient abilities of
applying the GIS , RS, and GPS in lands, resources and environments for evaluation,
monitoring and decision making;

4. To master the principles, techniques, and methods of GIS, and have the ability to
conduct research related to GIS, and the ability to write scientific papers and

research reports through certain scientific research training;
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10.

. To master the spatial information acquisition, extraction and application analysis

techniques, and use these technologies and related tools (total station, RTK/GPS,
MapGIS, ArcGIS, etc.) to solve scientific and engineering problems of GIS, and to

understand the limitations of these technical tools.

. To master the ability to conduct the rational analysis based on the relevant

background knowledge of GIS, and evaluate the impact of problem solutions on
society, environment, health, safety, law, culture and sustainable development, and

understand the responsibilities;

. To have high political consciousness, lofty morality, comprehensive cultural quality,

strong sense of social responsibility and good professional ethics;

. To have the ability to assume the roles of individuals, team members, and leader in a

multidisciplinary team;

. To understand and master the relevant management and decision-making methods,

and have the ability to effectively communicate with industry peers and the social
public on GIS professional issues, and have the international vision to communicate
in a cross-cultural background,

Have the awareness of independent learning and lifelong learning, and have the

ability to continuously learn and adapt to the development of GIS.

Graduation requirements and ways to achieve:

No. Graduation requirements Ways to achieve (teaching process)
@ Classroom Teaching : Advanced
Mathematics A, Linear Algebra A, Probability
and Statics A, College Physics C, Physical
) o Geography, Human Geography, Principle of

To grasp the basic principles,

Geographic Information System, Database and
theories, knowledge and skills of Spatial Database, Programming of Advanced
. mathematics, physics, geography, | Computer Language(C++), Object-Oriented

computer science, and have the | Programming , Data Structure, Computer

ability to conduct GIS modeling, Graphics, etc.

analysis and applications; @ Out-of-class Learning : To participate the
“GIS  Application  Skills  Competition”,
“Development ~ Competition”,  “Challenge

Cup”, “SOCCGT”, “Software Design ConteSt”,

“Math Competition”, “Mathematical

2.
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No.

Graduation requirements

Ways to achieve (teaching process)

Modeling” and other activities. To encourage
students to complete the examinations such as

“Computer Grade”, “Software engineer”.

To the basic theories,

grasp
knowledge and skills of GIS, and
the basic principles and methods of
GIS engineering development; to
understand the key and frontier
and have

technologies of GIS,

abilities of analyzing, designing,

developing and maintaining

computer systems and GIS;

@ Classroom Teaching : Introduction to

Natural Resources Information, Human

Geography, Physical Geography, General

Geology, Cartography, Digital Surveying,

Database and Spatial Database, Principles and

Applications of Remote Sensing, Remote

Sensing Image Processing, Principle of

Geographic Information System, Design and
Information

Development of Geographic

Systems, Spatial Statistics and analysis,

Practice of Geographic Information Systems
of 38

Practice of Geographic information Systems

Application, Practice Integration,

Development, etc.

@Out-of-class Learning: To organize the 3S
forum, especially invite the famous experts to
the school for the academic lectures. In
the

addition, to set

up
Production-Study-Research integrated activity,
surveying and mapping skill competition,
technological activities and college students
innovation and entrepreneurship Training

Program, etc.

To grasp the principles and methods

of geospatial data processing,

integration, modeling, analysis,
statistics and visualization, and have
the proficient abilities of applying

the GIS , RS, and GPS in lands,

@ Classroom Teaching : Introduction to

Natural Resources Information, Cartography,

Digital Surveying, Database and Spatial

Database, Principles and Applications of

Remote Sensing, Remote Sensing Image

Processing, Principle of  Geographic

Information System, Design and Development

_3-
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No.

Graduation requirements

Ways to achieve (teaching process)

resources and environments for
evaluation, monitoring and decision

making;

of Geographic Information Systems, Spatial
Statistics and analysis, Practice of Digital
Surveying, Practice of Cartography, Practice of
Geographic Information Systems Application,
of 3S
Geographic

Practice Integration, Practice of

information Systems

Development,  Practice  of  Geographic
Information Systems Production Engineering,
etc.

@Out-of-class Learning: To organize the 3S
forum, especially invite the famous experts to
the school for the academic lectures. In
addition, to set up the
Production-Study-Research integrated activity,
surveying and mapping skill competition,
technological activities and college students
innovation and entrepreneurship Training

Program, etc.

To master the principles, techniques,
and methods of GIS, and have the
ability to conduct research related to
and to write

GIS, the ability

scientific papers and research

reports through certain scientific

research training;

@ Classroom Teaching Up-to-date

Specialized Paper Reading and Writing,

Advanced
Object-Oriented

Programming  of Computer
Language(C++),
Programming , Database and Spatial Database,
Data Structure, Graduation Design, etc.

@ Out-of-class Learning: To encourage the
student to participate the computer grade and
software engineer examinations, and to
participate the science and technology report

writing.

To master the spatial information

acquisition, extraction and

application analysis techniques, and

@ Classroom Teaching : Digital Surveying,
Database and Spatial Database, Principles and
Remote

Applications of Remote Sensing,

and

Sensing Image Processing, Design

4.
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No. Graduation requirements Ways to achieve (teaching process)
use these technologies and related Development  of Geographic  Information
tools (total station, RTK/GPS, Systems, Practice of Digital Surveying,
Practice of Geographic Information Systems
MapGIS, ArcGIS, etc.) to solve o ] )
Application, Practice of 3S Integration,
scientific and engineering problems Practice of Geographic information Systems
of GIS, and to understand the | Development, Practice  of  Geographic
limitations of these technical tools. | Information Systems Production Engineering,
etc.
@Out-of-class Learning: To organize the 3S
forum, especially invite the famous experts to
the school for the academic lectures. In
addition, to set up the
Production-Study-Research integrated activity,
surveying and mapping skill competition,
technological activities and college students
innovation and entrepreneurship Training
Program, etc.
@ Classroom Teaching Design and
Development of Geographic Information
Systems, Practice of Geographic Information
To master the ability to conduct the Systems  Application, Practice of  3S
rational analysis based on the | Integration, Practice of Geographic
relevant background knowledge of | information Systems Development, Practice of
GIS, and evaluate the impact of Geographic Information Systems Production
) ) Engineering,  Spatio-temporal Big Data
6 problem solutions on society,
Analysis and Mining, Social Geography
environment, health, safety, law, i
Computing, etc.
culture and sustainable

development, and understand the

responsibilities;

@Out-of-class Learning: To organize the 3S
forum, especially invite the famous experts to
the school for the academic lectures. In
the

addition, to set

up
Production-Study-Research integrated activity,

surveying and mapping skill competition,
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No.

Graduation requirements

Ways to achieve (teaching process)

technological activities and college students
innovation and entrepreneurship Training

Program, etc.

To have high political

consciousness,  lofty = morality,

comprehensive  cultural quality,
strong sense of social responsibility

and good professional ethics;

@ Classroom teaching:
Introduction to Mao Tse-tung Thought and
the Theoretical System of Socialism with
Characteristics,

Chinese Principles  of

Marxism, Cultivation of Ethics and
Fundamentals of Law, Military Theory, The
of Modern Chinese History,

Physical Education I -1V, College Students

Essentials
Career Guidance, Social sciences, Natural
Sciences, Arts and Humanities, Economics and
Management, etc.

@ Out-of-class Learning:

To develop the educational activities, such as
Campus Culture and Art Festival, Association
Activities, Internet Culture, etc.; to carry out
the physical activities, such as sport game,
December 9th running, etc.; to conduct the
specialized education for the freshmen and
graduate; to promote the college students’
summer social practice; to strengthen the
instructors, counselors student party branches,
student cadres’ professional construction; to

improve the guidance to students.

To have the ability to assume the
roles of individuals, team members,
and leader in a multidisciplinary

team;

(1) Classroom General

Knowledge Electives

teaching

Courses, Specialized

Elective Courses, and Independent Study, etc.

(2) Out-of-class Learning : to encourage

interdisciplinary ~ participation in  the

Production-Study-Research integrated activity,

technological activities, college students
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No.

Graduation requirements

Ways to achieve (teaching process)

innovation and entrepreneurship Training

“Challenge
Design

“Soccer”,
“Math

Competition”, “Mathematical Modeling” and

Program, Cup”,

“Software Contest”,

other activities.

To wunderstand and master the

relevant management and
decision-making methods, and have
the ability to effectively
communicate with industry peers
and the social public on GIS
professional issues, and have the
international vision to communicate

in a cross-cultural background;

(1) Classroom teaching: Professional English
Reading, Specialized Elective Courses, and
Independent Study, etc.

(2) Out-of-class Learning : To invite the
foreign experts for the professional lectures,
and select the satisfied students and teachers go

abroad for the international conferences.

10

Have the awareness of independent
learning and lifelong learning, and
have the ability to continuously
learn and adapt to the development

of GIS.

(1 Classroom teaching: Professional English
Reading, Specialized Elective Courses, and
Independent Study, etc.

@Out-of-class Learning: To participate in the
3S forum, the Production-Study-Research
integrated activity, technological activities and
innovation and

college students

entrepreneurship Training Program, etc.

Major Disciplines: Major Subjects: Geography, Science and Technology of Surveying and

Mapping, Computer Science and Technology.

Main Courses: Programming of Advanced Computer Language(C++), Object-Oriented

Programming , Data Structure, Database and Spatial Database, Human Geography, Physical

Geography, General Geology, Digital Surveying, Cartography, Computer Graphics, Principles

and Applications of Remote Sensing, Remote Sensing Image Processing, Principle of

Geographic Information System, Design and Development of Geographic Information

Systems, GNSS Principles and Applications, Spatial Statistics and Analysis.
Lab Experiments: N/A




w3245 B A F H

Practical Work: Projects of Advanced Programming Language (C++) , Beidaihe Geological
Cognition Practice, Zigui GIS Field Practice, Projects of Object-Oriented Programming,
Practice of Digital Surveying, Projects of Data structure and Algorithm A, Projects of
Database, Practice of Cartography, Practice of Geographic Information Systems Application
A, Practice of 3S Integration, Practice of Geographic information Systems Development,
Practice of Spatial Statistics and Analysis, Graduation Design, about 35 credits.

Requirements for Graduation Credits: 170.5

Duration& Degree Granted: Four years, Bachelor of Science

Recommended minor: Human geography and urban and rural planning, physical geography,
remote sensing science and technology

Related Specialties: Geospatial Information Engineering, Geospatial Information Technology
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&x: B EFiRmk: AR (12%5) + gkt bir@mEFiR (12559); FAEEGAMARLERE—F®, ARERT
REGHFILT, TASF@ER, FTHME L L FR

% & AR

21134201

Zh gt 504 A (HEESH
#1)
Spatial Statistics and Analysis

32

24

21135000

BN
Cartography

2.5

40

32

2.5

21131801

HHEAR S A
Computer Graphics

48

32

16

21135100

BRI 5 R
Principles and Applications of
Remote Sensing

2.5

40

32

2.5

21135202

GNSS R#E A 3w f B
GNSS Principles and
Applications B

32

32

FH 1

GIS i 5%

&

21135300

B YL I 5 5 SRR (HEAE 3
A

Advanced Spatial Analysis and
Modeling

48

28

20

21134100

GIS kit 550
GIS Algorithm Design and
Implementation

32

20

12

21134400

I8 = WA AE IR
Geospatial Information Service

2.5

40

24

16 8

2.5
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PEAAKRF (KNR) A#RB AT %

FHF D HE
A Class Hours S ter  Credit
‘@ gu ; - o - - emester Credits
wA g e o | & [ RAFR | RtER e
RAE vt g - RigiRAE
X5 o A2 LA ¥ * .
. S5 % . Prerequisite|
Classi- Course Name iy e | R FERAL | B R _ .
fication Code Crs Hrs PR g | e 4| % courses | — | | =W | &| X |KE|IA
S s H
. 1st |2 4th|5th| 6th |7th/8th
Lec. Lab [Lab/Res|Dis| & st 2nd|3rd|4th|5th| 6th |7th|8t
Exp
WE K EORH 7 B IEAR
21134300| Spatiotemporal Big Data 2 32 24 8 8 2
Analysis and Mining
T AR 5 547
21134500| Three-dimensional Geological | 3 48 32 | 16 8 3
Modeling and Analysis
ZR2 GISHFAERA
& 1 A FAL R
21135400| . . . . 3 48 32 | 16 3
Object-Oriented Programming
ALK RENEF ]
21135500| Artificial Intelligence and 2 32 24 8 8 2
Machine Learning
IR RIBIT 5T A
Design and Development of
21126100 . . 3 48 28 | 20 3
Geographic Information
Systems
WebGIS 5 =k 7 &K
21135600| WebGIS and Secondary 2 32 16 | 16 8 2
Development
=% GIS RE 5 A
21135700| Three-dimensional GIS 251 40 24 16 2.5
Principle and Application
l]\i‘l’
24.5| 392 | 276 | 116 36 8 12.5/5.5| 6.5
Sum
o=g * .
§§§*ﬁ THTGILR, ARLELE| |
%‘ CEIAE- %iR7 % '
»w 6 g 'f@‘
&t
126 | 2124 | 1532 | 200 92 8 | 56 24.5| 22 20.517.5/5.5| 6.5
Sub-total
EF| %
44300400 Military Training 2| 2R 2
i H AL RE S IRAZ IR T
(C++)
41931200 2 | 2)F 2
Projects of Advanced A
"U Programming Language (C++)
RES A BT H I NS R 3
g- & 41131100| Beidaihe Geological Cognition | 2 | 2 2
E 78 Practice
S ¥ |a113ss00| 17 GIS FEIIK 2|25 2
d Zigui GIS Field Practice
& 16 3 FAL O RAZ IR T
41135900 | Projects of Object-Oriented 2 |28 2
Programming
K 2SR 3
41123000| T HEF 5 . 1| 1A 1
Practice of Digital Surveying

11 -



WAL A E L
FHF D HE
A Class Hours S ter  Credit
‘@ gu ; - o - o emester Credits
wA g e o | & [ RAFR | RtER e
RAE vt g - RigiRAE
X5 - RAZL AR ¥ * .
. W5 a . Prerequisite
Classi- Course Name iy e | R EEA | A R _ .
fication Code Crs Hrs PR g | e 4| % courses | — | | =W | &| X |KE|IA
S s H
. 1st |2 4th|5th| 6th |7th/8th
Lec. Lab [Lab/Res|Dis| & st 2nd|3rd|4th|5th| 6th |7th|8t
Exp
KM 5 R RALRT
41136000 | Projects of Data structure and | 2.5 | 2.5 & 2.5
algorithm
. R
41131000 éi%}j'%/?r—%ﬁmxﬁ ) | 2p )
Projects of Database
H B 5 3
41136100 2T 25 (257 25
Practice of Cartography
WAL & RGN R ES)
41136200| Practice of Geographic 25 (257 25
Information Systems
Application
BAES
41147600[>S &) . 3(3A 3
Practice of 3S Integration
WIZIE B RGTFRES)
41136300| Practice of Geographic 25|25 25
information Systems
Development
B2 KRS AT B L2 iRAZ
%)
41136400| Practice of Spatio-Temporal 251250 2.5
Big Data Analysis and
Processing
oo (b g
a1132600| TR (L 8 | 16 8
Graduation Design (Thesis)
b3t 36.5(44.5 24265/ 11| 3 8
Sum
it a1 &
zz3s000s| SR AE 2
Social Investigation
Al AR(FATTE. AAEE,
z zflg )
& & Others (Contest, Invention, 4
= ) Innovation and Research
gz Presentation)
Gl .
<3 Vi 2
l]\rl’ 8
Sum
2124 %
it w
170.5 1532 | 200 92 8 |56 26.5| 26 [22.5 24 16.5 9.5 8
Total +44.5
i}
it HA A
21130500| Fundamentals of 2 32 32 2
Computational Science
TR hE PEFTE:
LEAR 21136500 . . 2| 32 | 20 |12 2
P Digital Surveying
. GIS 473k & A
Specialty 21136600 GIS industry application 2 32 32 2
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PEAAKRF (KNR) A#RB AT %

RAE
£
Classi-
fication

RAL
%%
Code

RELMAR

Course Name

%

w2 W

5 %

=
@

FHH X

Class Hours

RAFH

Ao

iR
Lec.

PR | E A | B
T | FFE R | 3T
Lab [Lab/Res.|Dis

B

FHF D HE

Semester Credits

g iRAE
Prerequisite|
courses

1st [2nd|3rd|4th|5th| 6th

7th

AN
8th|

Elective
Courses

21136700

o A LK JR
Principles of Spatial Planning

32

21134700

i R AR AL 52
Remote Sensing Image
Processing

32

20

12

21136800

Java A= net 42 5% 11
Java & .net Software
Development

32

20

12

21122900

= AAE & T AL
Spatial Information
Visualization

32

20

12

21136900

WERF 55 BT
Internet of Things and Smart
City

32

20

12

21137000

F b AT I8 Sk 3 5 A AR
+ 54 (GIS) *

Up-to-date Specialized Paper
Reading and Writing (GIS)

32

32

16

21137100

é] )/y)»\ ‘/? /fn :E’. %‘1@
Introductlon to Natural
Resources Information

32

20

12

21120700

EIEAE &R R
Transportation Geographic
Information Systems

32

16

16

21137200

At ¥
Social Geography Computing

32

20

12

21137300

& B AT
Geo-analysis of Remote
Sensing

32

20

12

£ 87 41 ik

RiRAL

41137400

I B R RAE T TAERERER
GEL BRI R EEETY

T4 R

Practice of Geographic

Information Systems

Production Engineering

41

VE: € A EIRAZS

& | %ﬁﬁ' kA E£57) '/L'/\‘l«kﬂ’;-"

we
B

& 1
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w3245 B A F H

B EERZEWRES LS
RAEXG | BREFRE .
. . . AR | KR | RIFTE Ak N R
Liberal | KAFER+EAEMR| o rip | CCEBRI RRTARULE | op it | 2puit
. s . . Specialty il EX--|
Education Plateform & Disciplinary| Main Specialty . . Total Total
A Elective [Practicall Freedom .
% Courses Fundamental Courses Courses Courses Work Stud Hour Credits
N AEY: Y
, 44.5 7 2124 £ 6t
Fu/FH | 548/29 | 192/12 744/45 392/24.5 248/15.5 8 170.5
/36.5 +44.5 J
FHHT G
Wl 23.7% 26.7% 14.5% 9.2% 21.0% 4.8% 100%
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B -

FREGFWBMNIKSEFRNESIRAR (FE=5)
(FEToARRRTATAK)
B3R BAR (BARDE): T EABIREITRN BN BARREF.

BINELE (BN : T ERF R ol i, SATFRLR S AR FTEET OIS,
IR B (BRI E): T RABIREIERN AN G, £ & KIF I BRENT I,
RAERELSRE (BKIE): ZRZABREIZANRGRAEAF I TR E
EHARRB ARG R (R DWE): T 2NBIREIERN BT HARRERT &

IH, AFRZLREEE (BRI WE): TENBEREELANBRFLANMXETELR,
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w3245 B A F H

WIRE BRI FF ISR FITRIR
Course Descriptions of Geographic Information Science (Minor)

(e FHEgdisE, SIRETFERERRAES)

i’ Fr4H X N
e EHEHHE
RAL . - ] Class Hours g S tor  Credit
=3 . . - . . . 4 emester Credits
x| B WAL LA o | & [RAER] wstew | U
Classi- Course Name F || | BB B [ER q - .
. Code Crs iR N courses | — | = | = (W & |5%|L|A\
fication B e | T RSB R 15t [2ndBrd4thSthi6th(7thSth
Hrs Lab |Lab/Res.| Dis|Exp StEnapr
PY 22
z b1130600 | AIEET 250 40 |32 s 25
g Physical Geography
e O 2 5 2
= A3
2 Z Zpotostoo SRS 250 40 |32 s 25
) i Human Geography
S5 W ERRREA
B 1221130701 8 2.5
g% 3 Geographic Information System 23 40 24116
; ’, \‘i
3 SJ t 75| 120 88 | 32 8 25125 2.5
um
B! i
= P1135000 ] 250 40 |28 | 12 2.5
) Cartography
5 7= Gt 5 4
2 ¥ biiase 2 I B _ 2| 32 |4l s | s 2
2 &k Spatial Statistics and Analysis
(] -~ N
g 3 W& RIS F K
< F 21126100| Design and Development of 3 48 28 | 20 3
g = Geographic Information Systems
- N
2 ol 75| 120 |84 |36 | 20 453
Sum
& &) i FAZ AR T RAZ LT
41135900| Projects of Object-Oriented 2| 2R 2
- Programming
S W F 53
(] )
g' *, 1136100 Practice of Cartography 25| 25 A 23
; * HIZAE &R AR
S ¥ |4136300 | Practice of Geographic Information | 2.5 | 2.5 /3 2.5
g Systems Application
;]\—r]— 7 7 }‘%] 2.5/4.5
Sum
'é‘i"—
22 (240+7 | 172 | 68 20 8 25|17 |55|7
Total
WIRERRFRHIETWRIEN LRI
RAZRA AR AR i FiR E S s s
oo . . . FrrE Fo &t
. Disciplinary Main Specialty Practical Total Hour Total Credits
%t Fundamental Courses Courses Work " !
FH/F 120/7.5 120/7.5 7 78 240+7 F 22
5P & 34% 34% 32% 100%
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