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Fig.1 A Fictive Road Network

R A GG A S
i — 4538 B 5 > 2 A2 TR He A9 R — > KL I 1) %
5 SR 5 T DX A R TR AR BRI 11 3258 B —
WA R AR AETE RS . MELIE B, B 4 2 A6
B G R RS T . B BUAE A PR R 3k B AR
— PR IR RS, B R, X i [ e iR
BRI BT B RHE o ) B S R A /N A L LR R
WEFRECBIRS, B M R, 5 55— 2 i U5 B il R
B R, A= s P ] EE GRS, B R, L 75 H H [E] He )
RS #M R, A B AR ELBIR S, BM R, 384 .1t
o AR AT A R X ) R, ) % e B R bR
BT 5 I s — 4y 38 B, AR B (] B )
JUBE M R, 8K 5 PR X R, Fi¢ BECHE L3 pR BT 58 A
HEPF J5 B s — 0 53, 2B B H bR Ee 9 RES ) R .
T B3 Ji BE BT SR W 4R AR UE T R AR, 1) — 2501
T I i AN B30 5 W H T 4% BE ) i 1) B B s
¥ T RE 2 5 S0k A B ) R ) B A BRI 25 A
2558 R, A U Ee ) ROAE Bl b Tl 5 51 L 4R I el e (]
gE I N H AR I RE5R R A — B0 7= A=

b 3R R AT, BN BR S SR SR A T I R
Jei AN ST SRS I A TR DA 3k B R Y
stroke H B HE T 0 ] DN AR J2 1 2E AT SR
WF ST 5 B8 TR 33X S W S 2 75 IR .

2 BRIERRSEIE

2.1 FHEEN

DL stroke T % HE ¥ ik O JE BK 2k B
HHE RS A stroke AR By 5 M stroke H%E
JE AR X B 2 B 1E DL PR A (7] SR X E
SRR . R I W 58 O i 2 R 45 i A2 i

1. BB AR ER WA 2 . H
rRE AR B2 stroke A B LA K stroke T B AY
i . B AL e W BRI T DL KN BRI S B B

T 16 SR s o DR AR o 2 BB AG S L PEA 48 B FH R X
1 B2 R T PR
| 1
] 1
. 1iffy 5 stroke VPRI |
4 Jlistroke . I - |
Loyl EEE L) o b
] 1
P 1 A it s o A% b VoA RE
— i
I
VR |e— | EIRER |
I I
e
] |
VAl 1 ol 32k B SR s
e B 45 R 1 5 i

K2 Wik
Fig. 2 Methodology
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Fig. 4 The Road Network of Shenzhen
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Tab. 3 Quantitative Evaluation Measures at Several

Critical Points

T 5 I X T B3 1 R O

%
L n mEE GWE - MBE RWE SNE
L :

N

L

S

0.6051 0.2295 0.2628 M’ 0.6228 0.248 2 0.291 6

0.600 4 0.213 4 0.2838 N’ 0.603 4 0.2090 0.281 2

0.592 6 0.2535 0.2568 L’ 0.6200 0.2207 0.2352
s

0.597 4 0.2109 0.2890 0.6055 0.218 8 0.2707

P o 55 % /) o MR T LGS 1 2% R T ) e R
AR X FE & 6 78, JHG v BT SR AN R 3R
e R A B DI N N AN N I N
T AN [ 1 8 U AT LA O a0 Y £ R
L5 RTINS SR s g M Bk i A B SR
GERIIAAAE W A AL A 0Bk . DA B Y
JUAMT A5 3R T B 346 i o R A A6 X B 50 56
U {FR AR BE DX A 52 1 2k (6. (b)) s A
BB A IR 1 A AR 2 R A T 3 2T
AR/ SRR BT BB R (I 6(d)) . MIH B
(1) %5 BE AR AR T+ ST SR 1) 45 SR v o % R X3
FREN AR B 5 R T A [R] X ) 6 B X L 5 T AN
BT SR B e PR A S X L

Wb 22 5 A8 A e A 1 DD O, < B 3 254 9 A
W A A ik T R o B R 1 U B B
A W I B T K 4 AT o R ) T % R T AN BT 3R
W AT LA PR B+ e 2878 Dhy 8 H B 5 T I SR o
B 4 T R ot ] S B 10 I B3R S o BT 3 B
#8 i DX I I B v A B

3 & iF

ASBIE T M 7 T2 R AT 2 08 A o T 1 IR
W HEAT T H R AF ST . L stroke FE R HE R A N

P 6w/ PO IR T ARASE Lk AT P RR SR IR e IS R S
SR UL 22 57
Fig. 6 Differences Between Benchmark and Selection
Results of Two Strategies with Minimum Mesh Area
as Stop Condition
TE % e O V5 DA T ARG R RE | T R 4T B A
HR A R R i 3R T B T B DX O G B 0 BB
PEAT THOE . BRI b N BR S S R SR s L T I BR
J5 AN B SR SR T SEUE SR B L T SE IO 4 AR
T R S A BT SR W 0 T R e BT SR L AR E
PEVE W J7 T 9 b SRS AT A0S
ABFSERY A R R IR : OB 1 FR ] - A
SCAHEAT TR 1= 178 12 5 T se s, 1
b ROBE R4 D i 75 2 — 20 B ik s @ BE B 95 18 5
FE— B W 5T, B T R RS R T AR TR
AU B R LR R R X R AR

Z % X w

[1] BjOrke J] T. Generalization of Road Network for
Mobile Map Service: An Information Theoretic Ap-
proach [C]. Proceedings of 21st International Car-
tographic Conference, Durban, South Africa,2003

[2] He Zongyi. Elements and Methods of Model for
Cartographical Data Processsing[ M]. Wuhan: Wu-
han University Press, 2004 ({a] 52 B, Hi [E B0 4b 32
R R B 5 gy gk [ M. s K 28 H ARAE
2004)

[3] Peng Wanning, Muller J] C. A Dynamic Decision
Tree Structure Supporting Urban Road Network
Automated Generalization [J]. The Cartographic
Journal s 1996, 33(1): 5-10

[4] Edwardes A J, Mackaness W A. Intelligent Genera-
lization of Urban Road Networks[ C]. Proceedings
of GIS Research UK Conference, New York.USA,



A4 B 2 )

HT 0 S8 - T Rl 3 2 BCSRE s 19 LL R 5

315

[5]

(6]

(7]

[8]

[9]

[10]

[11]

(12]

[13]

(14]

[16]

2000

Deng Hongyan, Wu Fang, Wang Huilian, et al. A
Generalization of Road Networks Based on Topologi-
cal Similarity [J]. Journal of Geomatics Science
and Technology »2008,25(3):183-187 (AR 4L i, &%
05, EMEME AR, BE TR PN AR AL Y T8 0 255
R[] WLz REHR A, 2008, 25(3):183-187)
Chen Jun, Hu Yungang, Li Zhilin, et al. Selective
Omission of Road Features Based on Mesh Density
for Automatic Map Generalization [J]. Internation-
al Journal of Geographical Information Science ,
2009, 23(8): 1 034-1 037

Touya G. A Road Network Selection Process Based
on Data Enrichment and Structure Detection[ ] ].
Transactions in GIS, 2010, 14(5) :595-614
Mackaness W A. Analysis of Urban Road Networks
to Support Cartographic Generalization [J]. Car-
tography and Geographic Information Systems .
1995, 22(4) . 306-316

Jiang Bin, Claramunt C. A Structural Approach to
the Model Generalization of Urban Street Network
[J]. Geolnformatica, 2004, 8(2) . 157-173

Jiang Bin, Harrie L. Selection of Streets from a
Network Using Self-Organizing Maps [J]. Trans-
actions in GIS, 2004, 8(3): 335-350

Liu Xingjian, Zhan Feibing, Ai Tinghua. Road Se-
lection Based on Voronoi Diagrams and “Strokes” in
Map Generalization [J]. International Journal of
Applied Earth Observation and Geoinformation ,
2010, 12 S194-S202

Thomson R C, Richardson D E. The “Good Continua-
tion” Principle of Perceptual Organization Applied to
the Generalization of Road Networks [ C]. Proceed-
ings of 19th International Cartographic Conference,
Ottawa, Canada,1999

Zhang Qingnian. Road Network Generalization
Based on Connection Analysis [C]. Proceedings of
11th International Symposium on Spatial Data Han-
dling, Leicester, UK, 2004

Tomko M, Winter S, Claramunt C. Experiential hierar-
chies of Streets [J]. Computers, Environment and
Urban Systems, 2008, 32 (1) :41-52

Yang Bisheng, Luan Xuechen, LI Qingquan. Gene-
rating Hierarchical Strokes from Urban Street Net-
works Based on Spatial Pattern Recognition[J]. In-
ternational Journal of Geographical Information
Science, 2011, 25(12) . 2 025-2 050

Xu Zhu, Liu Caifeng, Zhang Hong, et al. Road Se-
lection Based on Evaluation of Stroke Network
Functionality[J]. Acta Geodaetica et Cartographica
Sinica, 2012, 41(5):769-776 (fxH:, X% K, 5k

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

L1 55, BT R T 45 T R VA Y T B T Bk
(1], W24, 2012, 41(5); 769-776)
Richardson D E, Thomson R C. Integrating The-
matic, Geometric, and Topologic Information in the
Generalization of Road Networks [J]. Cartographica.,
1996, 33(1) . 75-83

Deng Hongyan, Wu Fang. Zhai Renjian, et al. A
Generalization Model of Road Networks Based on
Genetic Algorithm[J]. Geomatics and In formation
Science of Wuhan University, 2006, 31(2). 164-
167 (RBLLHe, Ry, Afa. 4. P uE Rk E
PEMGABEILT]. RBRFE¥M - F AR M,
2006, 31(2): 164-167)

Li Zhilin, Zhou Qi. Integration of Linear and Areal
Hierarchies for Continuous Multi-scale Representa-
tion of Road Networks [J]. International ]Journal
of Geographical Information Science,2012.,26(5) ;
855-880

Benz S, Weibel R. Road Network Selection for Me-
dium Scales Using an Extended Stroke-mesh Combi-
nation Algorithm [J]. Cartography and Geographic
In formation Science 2014, 43(4):323-339

Li Zhilin, Choi Yuenhang. Topographic Map Gene-
ralization: Association of Road Elimination with
Thematic Attributes [J]. The Cartographic Jour-
nal, 2002, 39(2). 153-166

Zhou Qi, Li Zhilin. Evaluation of Properties to De-
termine the Importance of Individual Roads for Map
Generalization[ C]// Ruas A. Advance in Cartogra-
phy and GIScience, Lecture Notes in Geoinforma-
tion and Cartography. Berlin: Springer-Verlag,
2011 459-475

Zhou Qi, Li Zhilin. A Comparative Study of Various
Strategies to Concatenate Road Segment into
Strokes for Map Generalization [J]. International
Journal of Geographical Information Science,
2012, 26(4) . 691-715

Guo Qingsheng, Huang Yuanlin, Zheng Chunyan,
et al. Spatial Reasoning and Progressive Cartog-
raphic Generalizationl M|, Wuhan: Wuhan Univer-
sity Press, 2007 GGRPR M, HimAk, MEM, % =
(e 4f 2 5 it A 25 M. B iR
R4t . 2007)

Jiang Bin., Zhao Sijian, Yin Junjun. Self-Organized
Natural Roads for Predicting Traffic Flow: A Sensi-
tivity Study [J]. Jowrnal of Statistical Mechanics :
Theory and Experiment , 2008.P07008

Stoter J. Burghardt D, Duchéne C, et al. Methodo-
logy for Evaluating Automated Map Generalization

in Commercial Software [J]. Computers, Environ-

ment and Urban Systems, 2009, 33(5):311-324



316 DR EAR - fFE R 2019 4 2 A

[27] Diakoulaki D, Mavrotas G, Papayannakis L. Deter- Complex Network Theory[J]. Geomatics and In-
mining Objective Weights in Multiple Criteria Prob- formation Science of Wuhan University, 2012, 37
lems: The CRITIC Method[J]. Computers & Opera- (6): 728-T32(Z824 =, My ik, sk == JE. 3077 i %
tions Research, 1995, 22(7).763-770 M ACER T HTLT]. RIKRF %W - 5

[28] Luan Xuechen, Yang Bisheng, Zhang Yunfei. BRER, 2012, 37(6); 728-732)

Structural Hierarchy Analysis of Streets Based on

A Comparative Study of Two Strategies of Road Network Selection

TIAN Jing"**® LUO Yun' LIN Liupeng' REN Chang'
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2 Key Laboratory of Geographic Information System, Ministry of Education, Wuhan University, Wuhan 430079, China
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Abstract: The road selection is a cartographic generalization operation to retain more important parts,
or to omit the less important parts, of the linear features representing road network according to the
cartographic scale requirement. Many researchers have paid much attention to the approaches to road
network selection. This paper gives a comparative analysis of two selection strategies from conceptual
and operational level. One strategy is to update the importance of the retained roads after eliminating
one road and the other is not to update. The stroke ordering method is used as the road selection
method, and length, connectivity, closeness, and betweenness are used to determine the importance
of individual strokes. The selection results are evaluated by quantitative measures (including similari-
ty, commission error and omission error), and qualitative visual inspection. The road network of
Shenzhen city is used in the experiments. Theoretically, the update after dimination strategy is better
than non-update strategy. Empirically, quantitative results shows that the non-update strategy is su-
perior, while qualitative inspection shows that each strategy has its own advantages and disadvanta-
ges.

Key words: road selection; update after elimination strategy; non-update after elimination strategy;

stroke
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