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Table based Space-filling Curve Generation

WU Gue-fu, DOU Qiang, DOU Wer hua
( Collze of Computer, Natonal Univ. of Defense Technology, Changsha 410073, China)

Abstract: Space-filling curves are classical ways to reduce the dimensions of data. This paper firg presents the mapping rules of the
diagonal space-filling curve. Unique curve which exists under the rules and the number of grids on each dimensionality is not
constrained. Then a new conception about equipotential surface was given, and the relationship between the number of grids on different
equipotential surface was dirived. Table- based space-filling curve generation agorithms on the basis of the reakionship were presented. It
is found that the algorithms have low running time and high scalability.

Key words: space-filling curve; diagonal; equipotertial surface; dimension reduction

" space-filling curve)

, 1 [4- 7] ,
1
1890 , 1891
d
d , ,
s d [13 2
1 f:00, 1710, 11" d ,
| d
g7 2
. d [0, g- 11" [0, g"- 1] /'
* :2010- 04— 20
(60633050)

(1980—), .



76 2010 5

d s
[2]
1 2 s
8 (a) (b) (9 (d)
[1]
RV i 1 anllanilsnilsn — 1
L N H Y N N S NN
|F anlBand hamiham NN
NTY WNTY AT TS N
AN ANOY T 111 1 RN ‘\\\\\\ \
LT B HL TR RN
N anilaaifaadaa! N NAANRNANLLN
T Y ! \ TTT T 111 — TS K
(a) Peano (b) Hilbert (c) Carto (d) Diagonal
1 2
Fig. 1 2 dimension space-filling curve
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Tab.1 Table construction algorithm: Buidlable

able,= BuildTable( g ,d,,,)
1

~

table,= zaos(dpw, (g— 1) dun+ 1); table, (1, 0: (g— 1))=1; table,(1:dwa, 1) = 13\ \ initialze

(

(

(3) forj = 2wl( ~ 1) do

(4) § (j- g) < Otable(i,j+ 1) = table(i,j+ 1= 1)+ table( i- 1,j+ 1);

(5) else table(i, j+ 1) = table(i, j+ 1- 1)+ table(i- 1, j+ 1)= table(i— 1, j+ 1- g).

2.4.2 ®B:4tH % SFC _N2ONE

(10) g table, , C SFC _N20NE
2 k g*d, (2) 0(g*d) i
, (4) (5 g, (3) (6)
0(g*d) SFC _N20NE 0(g*d)
2 SFC _N20ONE

Tab.2 Mapping algorithm: SFC _ N20NE

seq = SFC _N2OVE(C, d, table,)

() k= sunm (C); semi _k = 0

(2) seq = sum(table,(d,0: (k-1)));

(3) fori = 1toddo

(4) forj = 0to (C(i)-1) do

(5) seq = seq+ table, (d- i, k- semi _k- j);
(6) semi _k = semi _k+ C(i).

2.4.3 Bt4HE % SFC _ ONE2N
(11) (13) g table, , C SFC _ ONE2N
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0(g*d) SFC _ ONE2N 0(g*d)
3 SFC _ONE2N
Tab.3 Mapping algorithm: SFC _ ONE2N
C = SFC _ONE2N(seq, d, table,)
() k= 0; semi _k = 0
(2) while (seq > = table,(d, k)) do
(3) seq = seq— table, (d, k); k= k+ 1;
(4) fori = 1to(d-1) do
(5) value = 0
(6) while (seq > = table,(d— i, k— semi _k— value)) do
(7) seq = seq— table, (d— i, k— semi _k— value); value = value+ 1;
(8 C(t) = wvalue; sani _k = semu _k+ wvalue;
(9) C(d) = k- semi _
4 , T _SFC,V _SFC
[5], SFCGen [6], C_SFC [7]
4
Tab.4 Comparson of differert algorithm
8
T _SKC O(g* d)
V _SKC O(g* d) 2
SFCGen O(g* d) 2
C _SFC 0(g%) 2
3
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