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Classification and Expression of Urban Topographic Features for DEM Construction
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Abstract: Topographic features are defined as point, polyline and polygon elements which control surface
topography of the earth. Its reasonable classification can provide the data foundation for the simulation of urban
topography. There are already many industrial standards for topographic map classification. However, the existed
feature classification and coding methods are mainly focused on surveying, mapping, editing, updating, and data
storage of topographic map. These methods cannot be used for urban DEM construction directly. After parsing
the characteristics of urban terrain and analyzing the deficiencies of classification method in urban terrain
modeling based on large scale topographic map, a classification and expression method of urban topographic
features is put forward in this paper. According to the principle of urban space is divided by road and land parcel,
the topographic features of urban terrain are classified and expressed with mathematical equations based on
object- oriented thought by taking the 1:500 topographic maps as fundamental data. To test and verify the
effectiveness and feasibility of the classification and expression method, this paper made a registration between
classification results and remote sensing images, constructed the DEM and extracted the slope. Meanwhile, this
paper performed a comprehensive evaluation for classification results from geometric and semantic perspectives.
Also, it analyzed modeling effects at global and local scale, respectively. The experiment results showed that the
classification results can be well matched with remote sensing images, the proposed classification and expression
method of topographic features can express the geometric and semantic information of complex urban terrain
effectively at both global and local scale. The classification and expression method of topographic features for
urban DEM construction can not only provide basis for analysis and application of terrain factors, but also
provide technical support for the application of topographic features, such as urban terrain modeling,
construction planning and decision-making.

Key words: topographic features; urban terrain; semantic information; classification and expression; DEM
*Corresponding author: JJANG Ling, E-mail: jiangling_xs@163.com

Wr#5 HHA: 2016-06-29; 1& 5] H #A : 2016-09-11.
ESWA : EKARFIEHS T H (41501445) 3 ZEIAE A AR R 475 H (1608085QD77) ; LRI il H AR FHF R 5 I H
(KJ2015B13 . KJ2015A261) ; I 2= B BHIF A 4 551 H (2014KJ02)
VEB RN A0 (1988-) , ZE#UrE M i, B, 335 2 DEM BT HIE Z3 b L A2 T . E-mail: jancy2012@126.com
SEHAEE L 08(1987-) , ZRONEEN I PRI, WF5E 7 ) BT I A R v v R 2 A
E-mail: jiangling_xs@163.com



318 ok 7 B R

2017 4F

TR M B R T M A MR ) 2 18] A1 0 BT P VR A i Rl IR B3R, U B 7 v Sy Ty e A i 4t ol
St o AR SCHE A AT ST H PR AR A W B U P 70 AR 3T DEM BRSO S AR b, 56T T o) o R AEARL, LA i e
BT 10 23 B Ay A S U Ayt 1 ST M B R 72 R R T i, O AT ST AL X 1:500 HUJE 1 0 S KdiE , #EAT 1T ARG
BAESCH 50T o SEHRAS SRR, A SCER T A 23 SRR KT 1L RS B AR T D A RER IR T LT AIEE S5 B o — 14
(S 2T I | 72 R RS TR I D 2 B I R AR o AR SCH A3 iy T B 3R 02 iR T i ANME AT D 2%
AR AT AN, SR SR, T ATy M TG AR DL e WL A BT R R 45 B BEROR S8

KR M2 Wk P 518 UM B /2 5460k ; DEM
1 5%

M B R R MR AR AR Y 1 R TR
B, MR T HUBOE 25 I A (A% JRy 1 AR HE S,
Xt BRI Jal o3 B e i B E R S R
AR R AR T g AR TR A A,
HHE BANT 5 ARG A WL S 4
fiE., X SERRAE A v (R B AR I JL AT 5 0 A5 Bt
A, B BB DCIaE SUAE R R, infE ek |
SRR R ARG T H LTI R ik 25 75 H e
HAT S B SCRFAE L B 5 J] FRI L) ) 5 R AR
S0l TR L B R F S 75 1) 7 BRI R o e B
IRAFETH % S0 sk Bl iy i i AR BB 5 A
PRI AR B, SCRA 5 AR R & R E B
Sl T il 2 285 1) 52 R TR R X L i S R 5 2 £
THREZER . RZHTTRY AR A B th
] BRI 2H 5 T A, T DX I S I m] 1k 22
of Jo M ) i M 3k 46 B — iyl Je M ] S M A )
Je PR AR B R, BT Gl
X T O X AR SRR 2, e
B Y G5 . DRI, A0 SRR T 1] X 52 A4 A
REREAT S 2R s DEM A4, kg i i 2 5 73 9 56
SHFIAS Jo 7 T i 23R AR, T 23R AR
RHEETHILER IR FKIA

MBI R A R 2 B i M P Rl B
it 5 1R G ARBE LA S T 2 SRR N
i RS A E R 1258 DEM AR 32 2R
FHIX S R B PN A 2 18, By — s Y R BRAE R,
R R AT XS T I, ANBEAT R IA LU LT 51 X
e Oy ERA IR OB RRAE . BEAT 2 P
PR 2E AT 3k T DEM AR S AT~ 28 X S
ik 2R 1 DEM Bt B BEAT 1 P59, |
RIS T BRI DT FCR , X U B R A 2
NG IR BA —E R AR o SR, X LB 8
e AE A SRS HIE B T MBI 3T O 1 LA K i
AN TSR ZR L, B SRR AR

AR Y 2R, R ARET XS I T I B 1
A DEM A E R HIE SR 702K 07 18 0 BT X
W B LA A B 53 SUR B A AR, ey 4ot I
T AR B SR HEA T S ORIR AT, e by 22 53 A 3 i
DEM S5 7 I DR NS 40 AL DR E0E , A 410 ]
ST DEM BEA T3 9 3 SR SCREAU SR 2T Y
H, T AT ) DEM AR B 3T HugE 28 ik
SEy I[P UM Bl OB~ S i P = 1 I e B AT
EEEATE Ol ARG , (I B3R 70 26 5 4
TR X PRI 2 PR | EOR J2 AESE D5 T
TCIE EARE Tl e s B Sk e, ST
I, AR SCHE T R B )OI 1A, LI P K Al
PME B RARUE NS 7, LIS T e 2850 B AR
R HIE 5 Tkl DEM A4 A MM 2238 e MR 1A
Trids, 2RI M R LA,

2 MWIBZRIPR KR TTE

21 B

T DEM J2& SE3 T — 4 n] IiAb 3k 43T
A A, 3k T DEM A o A FR R SRR S HE 557
B HFIEAS A EAZ ORI T bR L5 B
Jeis AR B ARECRIZR I8 o T R ZE R i 0 2%
o 3 TR IS AG S04 S R 1 3 XU A5 B i 2
fih o ZR6 7% I B BAT -V B P 5 R HE
A7 AL 5 N T HIEASHL 58748 WY 5 i AR
T A5 B R a5, 4545 T 1) X R B0, AR ST L]
58 SOBCE AR A Hh A, B HR Ik T b 3 IR 1 4
A3, I Fh 3T B R IR T Bk 2 OB R 2 B 4
IR Ho ST B ORI L A
G IR T T B R Ok T 1 B TR TR ™) |
38T b RS2 e T G L5 T P R DX, A,
HIEZE 2 I 5 70X 2 RS, 43 -t an
1R

2.2 KELBIR MR E 5 b7
IR A Ry 3t MR ) SRR , 200 T 1Y



3 Pl 45 ;T DEM AR R HIE B3R 426 b ik 319

ol '.:-f?‘k‘-‘-'

ROy 7 A

Fig. 1 Sketch map of urban terrain partitioning
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Tab. 1 Classification results of urban topographic features
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Tab. 2 Quantitative expression of urban topographic features
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Fig. 3 Flow diagram of extracting urban terrain features
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Fig. 4 Classification results of urban topographic features
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