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Course syllabus of “The Principles of Geographic Information

System”
—. EA&(Z B Basic Information
L et 20322188
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AR LR The Principles of Geographic Information System
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This course is mainly for undergraduate students in GIS, Surveying and Mapping, Remote Sensing
Science and Technology, as well as city plan. The main purpose of this course is to help students
to understand the basic concepts, principles and spatial analysis of GIS. This course has total
credit hours of 48 including 40 hours classroom teaching and 8 hours’ practical experiments in lab.
This course is a basic professional course for GIS specialty. The outcomes for students from this
course are the understanding of the basic concepts of GIS, major data structures, data sources
and data processing methods, as well as principles and methods for spatial analysis.
This course is mainly introducing the basic concepts of GIS, major data structures, data sources
and data processing methods, as well as principles and methods for spatial analysis. After this
course, the students can have a good understanding of GIS and grasp some methods for GIS
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spatial analysis. As a result, the students can learn other professional courses and related skills.
This kind of course design can provide students an effective way to understand the basic principle
and technological knowledge in the discipline of surveying and mapping, which is very helpful for
students further acquiring the relative knowledge in their further course’s study.
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=, BEHNESER Contents and Requirements

2. MRS 457 Raster

Data

3. KREHHELER Vector
Data

structures. The students are required to
grasp the major methods for coding the
raster and vector data.
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Basic  Functions  and | application fields of GIS emphasizing on wig

Composition the understanding of GIS concepts and
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% Major Applications
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Basics of Spatial

Information
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J7%:  Digital methods for | used ~spatial references and map

describing  geographical | Projection, data types and relations. It
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Geodatabase

N G ERE IR N
basic concepts of
database

2. fLGHHE R RGN
PEALA  traditional data
model

3. GIS A7 () Hedhs e O 4H.
#1771 data organizing
methods in GIS
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Object-oriented database
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This chapter describes the data
organizing methods for geographical
entities in different data models.
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!  data capture and
processing
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data sources
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Data collection methods
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45347 Data quality and
accuracy
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processing
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master major GIS data sources and
their  respective  advantages and
disadvantages, GIS data acquisition,
editing and processing methods; master
the use of GIS software for the
establishment of spatial database,
validation and edit of topological

relations.

YT 3
SEHG 4
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Overview for GIS spatial
analysis models
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Geostatistic analysis
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applications
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B R Lab: Basic spatial
analysis techniques
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to understand the concept of spatial
analysis and various types of spatial
analysis methods and master the use of
GIS software for buffer analysis, overlay
analysis and Geostatistic analysis.
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1. Internet GIS technology | technology
¥ 3 Gls B R B W | B3 6ls HARWHT 2. Mobile GIS g e
2. Mobile GIS technology | technology
R GIS £ OR B | TR GIS HRWH T 3. Open source
3. Open source GIS | GIStechnology
technology
V9. ZE}4rECR Credit hour allocation table
. W[ g || [ it
credit . . Loom . | Extracurricular Total
content experiment | practice | nuati .
hour ing credit hours hours
on
(—) 45 overview 4 4
(=) 25 B2l Basics of 6 6
Spatial Information
(=) 7% B 45 4 6 6
Data Structure
QDI ETE /S 3 3
Geodatabase
(o) 7 a3 R A 5 b 3 3 A ;
data capture and processing
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(7)) GIS A A1 J5 B 5 vk

Principles of Spatial analysis

12 4

16

(B HFRE B RG™ ahd h
Output for GIS products

Mt
Total Hours

40 8

48

Fi. FEHZFE ¥ Teaching methods

RN

Classroom teaching

LIRS E —— R A GIS AHOCIE vy 2l 45 T B B AR AR 4 i) B AR IR AR A
Multimedia aided teaching: help students understand the principles, applications and
development trends by all kinds of GIS-project related pictures and videos.

B o e — —HE T IR BUSE LR UR I B i) R, A R I B — I, 2 A REAE e Sl ) R I A
Po

Extra-curricular Questions and Answers: Extra-curricular Q & A is a good chance for students to
communicate. Students can talk to teacher at the specified period each week; they can also
E-mail the teacher. This way is good for teaching good, question finding and dealing with the
problem in time.

3] — =PRI A 3] GIS B SEIL GIS AR IRE . AbBE . 7. 2 i &
ST, AT s B FEAA IR B IR A B

Practice: two weeks practical experiments in labs can help student to further understand the
theory and practical skills concerned in GIS enhancing the combining of theory and practice.
AURFEHCE E B URIT PR A 200, MOV, Hrpaisehliins. i, SRR, %
B ERHEZ R, MEBRSRS R, BEARE . SR EC IR I R bR, IR
AMREHCAHIA L o & A B UIRAMEN, X S R, R AT VR, IR
FNR I SEIGHC T AT URREAE SR BB AT R B0 S5

This course is given mainly in lectures among which are discussions, case studies, exercises,
student’s presentations as well as laboratory experiences so as to attracting the students actively
attending the learning of this courses with stressing on the most important contents. The lab
time mainly for testing some phenomenon and creating some reflective curves for some typical
land cover types. Additional a proportion of homework will be assigned for students to overview
and understand the knowledge learned in class.

1. ®RfE# knowledge transformation

AR PHE . iR Z5E. S8, RS EHUA T, AARILE B RS BRI R
AR R IR o



Different kinds of teaching methods such as lectures, discussions, exercises, case studies and lab
experiences to transform the basic knowledge convinced in this course.

2. Re/1k55% capability cultivation

R PR PARAL IR 5 RIS &, SRR b FR R RS Br R R BE 75 385 B
B HCAMLE G, SR AR A ER AR RN E, 284 H R A SGURFR 1 22 2] 51
E PR A o

Typical applications were introduced to supplement the understanding of the basic knowledge
convinced in this course, which can improve the capability of students for resolving the real
problems using advanced technologies; the combining of active learning and discussion can lead
to students further understanding the principles in this cause, which makes a foundation for the
following courses’ study.

3. EJFIRT student quality improvement

S5 NSRBI PR FIR I R YR, LEHCE TR B HE N AT L BdiE B BURE, IR
LR E B &5 E AR e i) Z2 53, A 52 AEAESRAT T b RIIR B[R I, 0K A 52 T R A
1, PR ERR.

By combining case study with basic knowledge, mentioning the sensitivity of the GIS data as well
as the introduction of the scientific development difference between domestic and abroad, this

course can improve the students’ further understanding in this subject.

75+ LZERFEZEANAEEER contents and requirements of practice teaching
- — el et
A
AR AR AR T e, R 7 (0
SOEZEE TN TRC NG ITE (N L AR £ IV E
SR A AR AR | b 204640775 Non-topological edit and
AEEE 4.0 A0 topological edit stressing on the topological
Data editing and processing, | puilt, validation and edit, besides, the format S 1.3
credit hours: 4.0 convey methods should be practiced in this
lab.
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SR, Reas BRI AR
S e RSB LA | R T D RE A SE L

KRZEEHT 4.0 %0 Built a personal geodatabase and input the
Geodatabase and  basic | given spatial and attribute data to the | S 1, 2
spatial analysis, credit | established geodatabase, and try some basic
hours: 4.0 spatial analysis such as buffer and overlay
analysis.
FIF Mk GIS B A ArcGIS SBILXT 2 [H) a1
WSS 24 AR VLR, NPEDL KA (R 2T i) . 2 1)
Course practice, credit | O HTEEERAE. 1.2.3.
hours: 2 weeks Map projection, image match, spatial query 4 5

and analysis should be exercised in this

course practice.

. EZERSVEE Assessment and Grading
1. “FRFERSE: 50 73
HiEh: 10 73 W5Eh 10 2, BRE—KEN 2 9F, BEI 1R 14y, RPUN 6 4 HUHE R E
.
SER: 40 43
(1) SEB—: 20 70; #RENERE, BOH BB, 259 RMER 20 7.
(2) SEB—: 20 70; #RENER, BOH BB, 25 RHER 20 2.

BARER 50 70; H T EH R

wp o | FITEAEAR
R %jgiﬁ@ SN B SRR 40 Tk PR SR 7
vl L)

PRAE H s 1 10 10 5 FUARIE A= (0. 5% (4 B briA
UREE H 5 2 20 20 1153/ BARRAR A5 ) +0. 5%
REHE3 )20 20 oy AR RED /45 Bb T
W B s 4 15 15 D%l

WREHKES | 15 15

WREHbRE | 15 15

WEHET |5 5
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2. MBS
REBOEDANE. REF. B K& FRIES DFR, TNIRER

MG IR 75 RIF Hh & J K AN S K
D% 907100 80790 79780 60770 0759

J\\ IRIE B ARIE A E N
URAE H ARIE B VAN AL 15 1 A 8 70 X A IR AT 20 H AR AL, B bR L PP, X B4
SFAEBEAT 7> H AL HARIE BT VRO . BARTHSRIEITR .
(1) WEABERIEAT PP
URAE 7> HARIE = (0 H ARG T 945 7066 BT LE P I RG22 733 1 I RSt o
kLD /100
RS H il =12 R e A 2R BYP ST H{E /100,
(2) WA LAEHAT I
A2 Ay FARIK B = (222 AR 1 73 H ARG 70 il 6 BT B+ 22 A 1 P IR R SAS
I RS EE) /100,
B SR PR B H ARIA B =122 A B PR S /100,

v KRHARE P Instructions of Editing Outline

ARURFRH AR G BEH AR -

LAEBUE SR A2 TAELL 2016 fREFIRTT %

2 AL HUR R R Tl 2016 RARHEC: KRBT AR HOIE A1

3.bE TREAE DS TREAFE IMEFE  2015.7;

42012 FEEEH A AR H 3. @%H8E Hihitit.2012.10

5.The outline is written mainly based on teaching plans in version number 2016 and contents of
this course in National Top Quality Curriculums as well as the standard for the engineering

education.

+. BH# EkS*#FH Textbooks and references

(—) M (B textbook
HE 2, (WIERERGHIE), bt mEEE HRE, 2009
Tang Guoan et al., Textbook for Geographical Information System, Beijing, High Education Press,
2009.

(=) %15 H references
1. 406, B2, s, (EERRGEE CGE—O), Jbnt: Rl2AthiRit, 2009
Zhu Guang, Zhao Xian, Jing Changfeng, Principles and Applications of Geographical Information
System, Beijing, Science Press, 2009.
2. BT HHI (ArcGIS Bl EAN [E] 20 Hr Bt g i ), Jbat: L dipktt, 2011
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Wang Wenyu, Dumingyi, Practical Textbook for Mapping and Spatial Analysis Using ArcGIS, Beijing,
Surveying and Mapping Press, 2011.

3. RIEA, (MapGIs #BEE R#48), Jbat: Tk, 2013

Wu Xincai, MapGIS Geographical Information System, Beijing, Electronic Industry Press, 2013.

4, RANAEE, (HPERRFELIHRE), Jbat: Bk, 2013

Song Xiaodong et al., Practical Textbook for Geographical Information System, Beijing, Science
Press, 2013.

5. E %A, (ArcGIS HFE B RGN LIGHAE), Jbat: BRAthdt, 2012

Tang Guoan et al., Practical Textbook for Spatial Analysis Using ArcGIS, Beijing, Science Press,

2012.

+—. HA PLFIHKIZESIHEIRE Other available learning resources
] XK it VR B2 U

www.jingpinke.com

+=. ARHEEREAN. HFE A Main Drafters and Reviewers of Outline
N fENFE. EXTF
N A
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(ERRFE) RIEHFAY

— EXER
UG 5 20324053
R SR T2 SR Ji 7
PRI AR Principles of Remote Sensing
S S 1 BIREE () KRIFEER C V)
SRERH ik O B O
VIR o WE D AEE O
i H Mz TR HIE BAR: . BIEREI A5 HR
JSEealing 32
F 2
SeB IR EAEHUS . TS BRI
BRI T
THR AL 2z 5 e 18 R TAR R
B IR A F AR I R B AR R . BRI VA TR, #ik.
AURFENT BNV R (5T | B IEA . RefS BRI R SCPR. Aok TR H A i SR A 4 3R
Hik B ACPE L {5 B IRE LA SRR 0S5 (e, DASE - B8 e i R P i K R
A RIEARBIG . BORMTT RS T3 Ak s .

—. #=afHF OFMEVESR: 3.3. 4.2, 5.2, 6.1. 7.1. 10.2. 10.3)

R BRI 2 TR B AE R A AR AR 2 SR A BR, & — 11 DAEE IR )
WONE, GG URA SR AR . AR ECAR M L R TE N T, Heeh
WA S, WANFIRUR S A B 3G o ASURAR 205 A 0T i L R R 1 AR R A5
TN AR K EIRE SR TSy, SRR  MUBEGRSRAL, LA R 61
B LT SR P R I S o A BT, RN T AR R A A R R R
B A ST A T UG AL 3 L R 3 R4 AR o il A TR B R 2 B AL BRI 25, i
AR TEIGETT, SKBLLLUT REE H AxR:

WEEM L

M I B I A S I FE A MG AC TR 2 ], T RAE SRR T AR, dnda 76893 F)
FRIAE D PRBEAR, DME T E eI v, & AR . Cof B ek R
3.3)

IR AR 2:

IR H s HOE WA S B R HER R B AE, DME T 75 B AR N SE ik
MR FH 7oK, it b m A SR B O R . G M ERAME SR 4.2)
WREHW 3:
EYRE GG RN R, SR MR 2. (RIS R 0% B Aff 1 17015 25 AT ) X 5y
R IE FH A6 Mo % B AR B, NS A B o B R e oA REOR R R . Rt
M EEML R 5.2)
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BV E SR xR ERAR B AR o
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Experiment Syllabus of “The Principles of Geographic Information

System”
—. EZAX{EE Basic Information
PR 5 20322188
HH AR RS B RS FE I (BUE)
JEL AR Test of Course for the Principles of Geographic Information System
N . Rt/ TZSEkEe (v ) HIR/TRsEkeES ¢ D
SEERE TR _—
RIRREI R TR/ H BN (O
& Tl W2z TR, MBS ERE . BRI SR
SIS A 8
FH BRIV TR AL 44 R MG B RGEE W)
JEERFAL W2 530 11 23 ()45 B 27 B S B2 R
fE55 45/45 5 F 4R I EERGHEHE (XE) LIRES T
ARFERTERNV LR Y | 48 GIS FEAFIERATT v GRS AEAH AT LN GIS HR; R EA X Hb
i PR (AR AT A B, iR, BB S iTHIRE

—. BM5{E55 Purpose and Task

(—)> HM Purpose
I 8 ZERTSLIGURIN ), AT AR AR IAGR GIS A, HE— 2P IR R i AR
PRSI, H9RSEBRENT-REJT . 2 AT A R A o I R BE 0 LA A BB RE D
The experiments are designed for training the students to understand the knowledge further
by experimental practice, and to enhance the students’ professional skills, and abilities in analysis
and resolve real problems.
(=) {5 Task
BT ArcGIS TSI HIFRAE B 2R G0 7 (A1 1 G 4RI AL B L s 19 N DA S R AR
AT DR — MBI T EFIAR .
Spatial data edit and processing, built of geodatabase and basic spatial analysis functions
would be carried out in these experiments.

=. Exk5%H75R Content, Requirement & Arrangement

(—) W% content
1. FEAZIH basic knowledge
GIS F B AH i g fE A AL B T7 vk L 7 TR B e ) 37 DL A2 GIS ) 25 ) 43 i S 2 K 7 9
Methods for data edit and processing, establishment of geodatabase and principles for
spatial analysis will be recognized and tested in the experiments.
2. FEAFHE basic skills
(1) ER=ZREIEEEETTE methods for building geodatabase
(2) 22 B A AL BE J77E methods for spatial data edit and processing
(3) HEIBIEAK) A 8]0 HrIhEE functions concerned in spatial analysis
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AEA ML ERAS B R G A ArcGIS SEBLNT GIS BB IFREL . Zmke . AbFR. N DL R A S

[P e

Data capture, edit, process, input and basic spatial analysis would be required to be grasped

by students using ArcGIS platform.
(=) #HE%HE credit hours

22 [v) s o 5 Ak 2

hours: 4

22 V) 30 N B A 2 1) e

hours: 4

spatial data edit and processing 4 2z credit

input and spatial analysis 4 “ERF credit

(JU) HZ5 50 organization

& LA

For all students

M. SEWINEI&E Experiment design

Fx—

Experiment 1

SEIG T H 45 number

2032218803001

SEEG I H 44 K 2 AR 1) 2 4R Ak 2
name Spatial data edit and processing
SEIRRAY FHREETE demonstration ( v ) ZE&1E synthesize () &I design
type C )
Ju » N
S 06 2 s N
SRHER 4 7 R ot £Ep for all students

credit hours

organization

PR BAE AESR 9w non-topological edit
FERESAAENHIIEE. RIS E LRI topological edit and

FENE validation
contents R 25 (B B A &L 777 data format transformation
R 2 (B B () B2 A8 4 map projection conversion
PSS experiment reports
S I il
HL5 lab
Place
v BE L
EEE{X.%’S'LX% HENL BB computers and ArcGIS
devices
VH R dabl
THAEPEAR 1 éxpen able | 4o orinting paper
materials
%1 notes
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*%%T 4 7 ] _rﬁ 2 21 for all students
credit hours organization

FHENE
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2 25 () B FE I 2 )% T establishment of geodatabase
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SZARFEA N M AT AE basic spatial query

F AT R E A R 2 v X 8. BN #TIEE basic spatial analysis
stressing buffer and overlay

BE SIS experiment reports

SZE L place

W55 lab

Y A BE UL
I;d)(%%u% ML EN A computers and ArcGIS
the devices
‘\\/ ‘i
RS , FTER4R printing paper
expendable materials
%7 notes

Experiment 2

. EZSWREVEE Exam & Performance Appraisal

(—) ZEHNE Assessment
AR gmdE . AbHE. RSB Ko i RE e g R R AR, SRR HGE &5

%,

The correct process and results for performing the experiment tasks, and the quality of the

handing report.

(=) WGHFEE T Way to give results
PRSP e SR I AN I T 7 5, PP WA LU SRIR R Y 60%, SLIR it FE L A5 R 40%.
We implement pass or non-pass, and this will be included in final reports and the correct

experiment process.

75 KZWiBA Experimental Outline Description
ARG (HBERRGRI (E)) BFEHE KN — i .

The outline is used with the course syllabus of " The Principles of Geographic Information

System ".

+. #EA. BE[FA Main Drafters and Reviewers of Outline
HEN: BNFE. TXTF

HEIN: A
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