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Fig.1 Overview of Map Deformation Process
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Fig.2 Map Transformation Process Based on G-N Algorithm
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Fig.3 Grid Density Weight Assignment Results

B doe = o d o R BT




W4T B 12

U ot TR - — T ) VT XS % R % A Y T A A 2099

3R TEAS N . KRR 2D TR 2) B A2 1 A
B ERCEAA d, Ko W TT Y CELEE 44 A R
(2, v ) (2 v ) (e, vi ) (e, v ) BIDL & AR A
K(7),BIRL =t id,, (x,y JO<j<<3I LA
K (7), JAG 25 Gy Iy B 202 BRSL  FRA
fdt Y 7O 9y e A% - P 1S (Runge-Kutta, RK) 5k B 8
A BVE SR A A5 B0 A% WYY R g AL S AR R
(20, y,)o B 3(a) 22T J5 S M an ] 4 R .

K4 AT A MRCR
Fig.4 Deformation Grid Effect

4) LUAB B 3) 37 18 A8 ks IR by 455 A A4 2
S E R AR OCR WA (2,y, )=
T((xy,y:) o 1ZAE e bR T () S M ST 1) 5 0 oF
B, AR AR TE A% 29 R 1 A X BE S 0GR Y e
AL AR O i LA M A 1 R, HG A o i
WME SR AT E S P(x, y), B S8k BOH T e
(A% R g, S e A4S £ ok, AHZE R s O W R,
A3 B3 S P E OA M OC i 3 48, 3K 45 1 7% =t
dop B d o SR JG R UK MEAG B T BRI Z )5 P
() R 20 B (2, s ) 35 MR U D7 255 )2 26 1) T
AU S 8 R AT 5 M B S .

A[ £
Dtﬂ L4
o E

(a) H Mg AT R B

(b) I Je i E
P52 i) 2 2K A o A i

Fig.5 Principle of Coordinate Transformation of

Spatial Features
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Fig.6  Distribution of Research Regional Data
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Fig.8 Relationship Between Inconsistency Rate of Cartogram to be Tested and Its Deformation Measurement Index
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An Improved Map Transformation Algorithm Considering the Balance of
Features Density in Cartographical Region

KANG Mengjun'? YE Lei' ZHU Jun' WANG Menggi' DU Qingyun' WANG Mingjun'

1 School of Resource and Environmental Sciences, Wuhan University, Wuhan 430079, China
2 Beijing Key Laboratory of Urban Spatial Information Engineering, Beijing 100027, China

Abstract: Objectives: In the case of uneven distribution of map features, the density difference breaks the
visual balance and reduces the beauty of the map. A large number of spatial features are concentrated in the
small area, resulting in the contradiction between the display of features and the size of the area. Map de-
tails are not prominent, which increases difficulties in obtaining spatial information and is not conducive to
decision analysis. The uneven distribution of feature density in mapping area increases the difficulty of map
expression. Conventional map expression cannot solve the problem of visual imbalance.Methods: Based on
Gastner-Newman cartogram algorithm, this paper proposes a map transformation algorithm that balances
the feature density and achieve consistent public perception. Various cartograms can be generated through
five steps: Designing deformation unit scales, configuring density weight combination of features, applying
linear diffusion equation, constructing deformation grids and mapping discrete control points. Results: Taking
Qingxiu district of Nanning city, China as the research area, we select two scale deformation units of sub—
district and custom grid, and configure density weights with different combinations of point of interest and
road network geometry features to generate various cartograms. The deformation measurement values of
the deformation map are calculated respectively. After cognitive experiments, 56 questionnaires were ob-
tained. Regarding the morphological control of the administrative map of Qingxiu District in Nanning, the
parameters configurations should be controlled as in S, uimeer—0.975, S crimeter area rio—>0.961 and  Se raio—
0.966. In this way, public cognition can be consistent. Conclusions: This study provides a new idea to
solve the problem of uneven density of map features. The deformed map reaches visual balance. The area
where the original features are dense increases while the area where the features are sparse decreases. By ad-
justing the deformation weight parameters to maintain the consistency of public map cognition. Subsequent-
ly, we will further study how to determine the optimal parameter combination to achieve the optimal defor-
mation expression and cognitive effect.
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