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Abstract: Line smoothing algorithm is an important algorithm in map generalization and geo-information visualization. It can
achieve a continuous representation of linear features thus enhance the effect of map representation. With the rapid devel-
opment of high-performance GIS and even cloud GIS how to improve the efficiency of line smoothing algorithm in parallel
and cloud environments and to meet the demand of map generalization efficiency and real-time geo-information representa—
tion have become the key issues in this field. In this paper the previous algorithms of line smoothing are reviewed and clas—
sified into four categories according to their fitting methods. One representative algorithm of each category is selected to be
particularly analyzed for their time complexities. The way of parallelize these algorithms is also discussed.
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Table 1 Merits and demerits of common line simplification
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Table 2 Line simplification

16 1993
2004

[ N N
3

18 Schweikert 1966
Bezier
" 2005
19 2010
12 1991
13 2009

O 00 3 A

- o
;

— 113 —



35

4 (2012 )

1.2
(1)
(2)
3
pl(xl 9”1) Pz(xz YZ) Ps(x3 Y3)
Pici Pi Pin 3 1 Yi
Pi Pis1 2 2
(3)
(4)
Bezier
2
2.1
A.B.C):
AB  BC 1/4
122334~
6// 2//3// 4//5// 2 ’ 3 ’
k n
MDFori=1tok

@ Forj=2ton-1

@ insertPoint( Point j—1 Point j

1

" P, y,) Pi Piwi 2
Pi Pisi Pis2 3 1

1727374~
1/4

Point j+1 )

insertPoint( )

0(n) x0(1) =0(n).
— 114 —

273°

y=ax’ +bx +c

Pi

Yi1

B

Pis1 2

1//‘2//\3/1\_,_ .



2.2

3 1 . -1 i:+1i+24
n . -1 7:+13 1 ; 1 i+1 1423
1 1 i+1 2

n

(DAdd Point 0 and Point n +1

Q@Fori=1ton-1

3 Parabola( Point i —1 Point i Point i+1 )

@  Parabola( Point i Point i+1 Point i +2 )

& Curve(itoi+1) =W, xParabola( Point i =1 Point i Point i+1 ) +W,,, x Parabola( Point i
Point i+1 Point i+2 )

(BNONEG) @ ®.@.&
T(n) = ”21 1=n-1=0(n)
EINC) 3 0(1) ® 3@ 2
0(1). T(n) =
3x0(n) xO(1) =0(n).
2.3
5
5 3
(MDAdd Point =1 Point 0 Point n+1 and Point n +2
QFori=1ton
@)  FirstDerivative( Point i )
@®Fori=1ton-1
(® Curve( Point i Point i+1 )
2 @ @ ® ® €)
T(n) = z:} 1=n=0(n)
®
T(n) = 2 l=n-1=0(n)
® 5 o(1) ® 2

2.4

— 115 —



— 116 —

( ) 35 4 (2012 )
shox  chox :flx) =¢, +c,x + c3shox + ¢ chox.
B
14
n
DFori=1ton
@  GetAccumulateLength( Point )
3 GetCoefficientOf Tension( )
(@Calculate Second Derivate Of All Points
GForj=1ton-1
©® Curve( Point j Point j+1 )
2 @® ® @
T(n) = 2 l=n=0(n)
=
® @ ©
n-1
T(n) = 2 1=n-1=0(n)
=
@ o(1); €) 0(n);
@ Ai\Bi Ci\Di
0( n) n O(n) @ 4 x0(n) =0(n)
© 0(1).
T(n) =0(n) xO(1) +0(n) +0(n) +0(n) xO(1) =0(n)
3
4 3
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