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An Algorithm for Hilbert Ordering Code Based
on Spatial Hierarchical Decomposition

LU Feng, ZHOU Cheng-hu

(State Key Laboratory of Resources and Environmental Information System, Chinese Academy of Sciences. Beijing 100101)

Abstract Hilbert spatial ordering based on Hilbert-Peano curves is an excellent linear mapping method, and gets
wide applications in spatial querying and spatial indexing. The traditional algorithm for Hilbert ordering code is
based on binary bit manipulation on Morton code. It has a complexity of O(»?). In this paper, the author set for-
ward a new generating algorithm for Hilbert ordering code, which is implemented by raster space recursive decom-
position and regional phase shifting vector, and has a complexity as O(n). Experiments have valideted the efficiency
of the new algorithm. The algorithm has been applied in a feature based non-planar data model for urban traffic
networks to generate the address code so as to facilitate the point feature dynamic indexing based on balanced bina-
ry ordering tree and the linear feature indexing based on vertex retrospection. The address codes for querying area
boundary cells can be used to separate the area into several sub-areas to decrease excessive searching. Spatial or-
dering based on Hilbert code facilitates spatial clustering of the spatial objects and speeds up data extraction. Spa-
tial indexing with Hilbert code is more efficient than sequential indexing when a great number of spatial objects are
procesed. It is distinct for spatial extent and proximity querying.

Keywords Linear mapping, Hilbert ordering, Hierarchical decomposition, Algorithm

[1]

“ 7 (96-B02-03-05)
:2000-04-10; :2000-09-26



[2~4]
’

Morton  ,Gray . Sierpinsky Hilbert
\ ,Hilbert
[3:5.61 Hilbert
[7].
Hilbert Falout-
sos  Roseman(1989) e
, O
(n?),
Hilbert > O
(max(n;)). NTF
Ti~Yi
1
(Spatial ordering),
(Spatial clustering),
[3].
, GIS )
[3.4.8.9],
GIS
Dol
[4]
(1 ) D O
(2) ., Morton .Gray
Hilbert \Sierpinsky
3 (a1,
(1

(2)

(3)
x(y) , y(x)
2 Hilbert
Hilbert Peano
Peano I=[0,1]
:S - [(Ja ],]2 s
s Peano
1890 , Hilbert 1891
7 , 1994 Sagan
U, Lindenmayer 1980
, Lindenmayer System

(L-system) , Parallel String-Rewrite Systems,

b

[12].
Peano ,
Peano (s,
(D ,
(2) ;
3 Peano
4) n ,Peano
Hilbert peano ,
Lindennmayer :
ﬁ‘ 9 + ’
—,  Hilbert
[12]

(L—>+RF—LFL—FR+,R>—LF+RFR+FL—)

, Hilbert s
Hilbert s
. Hilbert



, Hilbert , 3 Hilbert
Hilbert \ N s
1 ! Hilbert )
I_’I 4 -.; Hilbert
old | $ve i ’
i i el Hilbert
_-ll__'ﬁ_‘ --L_lr-1 Hilbert
mu N um '! . .
— ™. ,
LT | , ,
; T )
1 Hilbert
Hilbert Faloutsos . )
Roseman(1989) ) (D > s
O, n; { ) 4 ,
(2.1 1]: (3) ’
(D , s
Morton  ; ;
(2) s s (4) 2),
Morton 10 11 3 Hilbert
(3) b tl b . L) 4 ’
t; 009 11 Ol H 4 ’ {1,27394}\{1349392}\
. L 11, 10 00 {3,2,1.,4} {3.,4,1,2}, 2
(4) . Hilbert i . )
4 i
1 9Hi1bert .
, Hilbert \ > *
Hilbert J
{1,234 432
, Hilbert
v |
(2).(3) n: X i ’ ©,2 1,14 3,4, I
Od). ,

2 Hilbert



O (max(n:)).
’ ’ Hilbert
, Faloutsos Roseman .

b

f=0; scan_order=3;
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