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RSDD and Restructure Algorithms for ROs

7ZHU Tie-wen, XIAO Ywqin, JING Ning
( College of Electronic Science and Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: In the application of GIS, there is a need to manage spatial data. For this purpose spatial database systems are designed
to be full- fledged database systems with addiional capabiliies for storing, retrieving, manipulating, and querying spatial data But
there are many difficulties to manage spatial data using spatial databases, such as numerical robustness and topolagical comectness. To
solve these problems, we introduce some new concepts about Regularly Spatial Discrete Domains (RSDD) , RSDD_based Primary Object
(RPO), RSDD based Object ( RO), and defined the spatial data types and ther operations over RSDD. As in a computer system, it is
feasible only with limited precision, i e , over a finite, dscrete, and homogeneous grid, this strategy is ad hoc suiable for correct finite
— precision implementations of geometric algorithms.
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Fig 1 Regularly spatial discrete domains and RSDD_based primary object
2
2.1
N R PO/\e' RPO—pOint R LIy RPO- line R PLy SO\
RPO-plane ~ RPG-solid RO= POy U LLu, U PLy USOup,

(1) POsw, POy, LI S Lly, PL @b € PLy, SO @b S SOy

(2) VI€LLw: L= (p1, p2). p1€ POwnAp2€ PO

(3) Vp € POup, [ELLy: ~V(p inl);

(4) VI € Llup, s€PLay: when ~1 (1 ins) A have intersection, (intersection of  and s) € PO

(5) VI € Llup, v €SOap: when ~ 1 ([ inv) Ahave intersection, ( intersection of [ and v) € POqu;

(6) V s€PLub, v €S0ab: when (s inwv) Ahave intersection, (intersection of s and v) € POsub

U [awb;

(7) VI, 2€LLs: ~ 1 ( h= l2) A"V ( liand [2intersect) A~ 1 ( [1 and 2 overlap);

(8) Vsi, s2€PLab: ~ ' (si1= s2) A~ 1 (siand s2intersect) A~ 1 ( stand s2 overlap);

(9) Vo1, v2€80qp: 1V (vi= v2) A7 (v1 and v2 meet in plane) A7 ( vy and v overlap) .
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, RPO- point RPO-plane ~ RPO-solid, , RPG-point
RPO-line RPG-line RPO-plane, R
RPG-solid, )
2.2
, RPO- poirt, RPO-line RSDD
, RSDD
2.21 ¥ — AR HE 5L R4 RPO-point 49 H &
(%, ¥, z), X, ¥, Z , RPG-point,
x oy ; (%, ¥, [z] ) (%, ¥, [z] +1) ;
[z] z z—[z] [z]+ 1- z, z— [z]< 0.5, (x, v,
[z]); [z]+ 1- 2 < 0.5, (x, v, [z]+ 1); z=[z]=[z]+ 1- z,
(x, ¥, [2]) (x, 5, [z]+ 1) x ; (%, [¥]. [2]).
(o, [y]+ 1 [z]). (x. [y]+ L [z]+ ) (x [y]. [2]+ 1) (y=1[y])*+

(z= [2])% (y=[y]- D%+ (z=[z])% (y= [y]- U’+ (z=[z]- 1)  (y=[y])*+ (2= [z]-
1)2 , X,y Z )

([x]. [y]. [z]). ([x], [y]+ L [2]), ([x]. [y]+ L [z]+ 1), ([«], [y]. [2]+ 1), ([x]
+ L[yl [2]), ([x]+ L [y]+ L [2]), ([x]+ L [y]+ L [z]+ 1) ([x]+ L [y]. [z]+ 1)

B

2.2.2 ¥ & —4 RPO-line &9 H-ik

RPG-line [ , l
RPO- point, RPG-point  RPO-line [ , ,
L1l R Greene  Yao
1ol 3 ) , RPO-line xoy 45,
X0Y  RPG-line [ 0)4 45 RPO-line [
RPG-line [ (x1, y1, 21) (x2, y2, 22) x1< X2, l (x, vy,
z), v € (w1 22) , SQ () (x. [y]. [2]). (x. [y]+ 1 [2]). (% [y]
+ 1 [z]+ 1) (x, [y], [z2]+ 1)
RPO-line , RPG-line ,
RPG- point RPO-line , X1 X2 X,
SQ (x) (x. ¥, z) SQ (x) ,
SQ («x) . .
, SQ (x)
2.2.3 E #) — ARPO-plane 49 H &
RPO- plane , RPG-plane V="{uy,
V2, -y Unf, V , RPO-plane ,
RPO-line RPO-line L RPG- line L, L
RPG-line Ly, Lz, --y Ln, Ui, U2, -+ Un+l, w1 Unme 1 L
u2 RPG-plane , , Wil2Ums | RPG-plane

u3; s Wlu2 um+ 1 RPG-plane u3 RPO-
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plane u3 RPO-plane , U2U3 U + 1
RPO-plane wa; , ,
RPO- plane , RPG-point P P RPO-plane
P RPO-plane PV , Puviws, Pows, -5 Pow
2.2.4 E 4 — RPO-solid #9 H %
RPO- solid , RPG-solid ,
RPO-point RPO-point RPG-solid
, RPG- plane , RPG-plane RPG-solid ,
RPO-solid
3
RO RPO
RO ,
, RPO RO
3.1 RPQ- point : InsertRPQ-point
RO RPO-point p 3 :
() p RO 5 (2 p RO RPO; (3) p RO RPO
p RPO-1line , RPG-plane  RPO-solid
1: p RO , 4
2: p RO RO RPO , p RO
3 p RO RPO , p RO RPO RPG-line RPG-plane
RPO- solid 31 p  RPQline , 4 , p
, RPG- line 32: p  RPG-plane , 31 p
RPO-plane , 33: p  RPGsolid , R
4:
3.2 RPOG-1line : InsertRPG-line
RO RPO-line [ 2 :
(I) RO l; (2 { RO RPO
1: l RO , 4
2: l RO RPO , l RO
3 [ RO RPO , [ RO RPO , RPO- point
RPG-line RPG-plane RPG-solid 31: [ RO RPG- point ,
RPO-1line , 4 s RPO-point ( RPG-
point, ), RPO-
point s RPO-line 32: [ RO RPO-line s RPO-line
, 4 RPO-line , ,
RPO-line RPG- line s RPO-
point, RPO-line 33: [ RO RPO- plane , RPO-plane
, 32 RPO-plane , RPG-point, 4
RPO-point, RPG-pont ~ RPG- plane , RPO-plane RPO-
line  RPO-plane , RPO- line RPG- plane RPO- point,
4, RPO-point, RPG-line 34 [
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RO RPO- solid s l RPO-solid RPG-plane
, 33
4:
3.3 RPQO- plane : InsertRPQ-plane
RPO-plane [, InsertRPG- plane
1: f RO , 4
2: b RO RPO , f RO
3: /RO RPO , /RO RPO , RPG-point RPG-
line RPO-plane RPG-solid 31: f RO RPG-point , RPO-point
RPG-plane , RPG- point RPG-line RPG-point  RPO-
line , 4 , RPG- point RPG- line , f
32 /RO RPO-line ( ), RPO-plane , f
RPG-plane RPO-point , RPG-point, RPO-
line f RPO-line , RPO-line  RPG-plane
, f 33: /RO RPO- plane ,
, 4 , RPG- plane RPO-line s
RPO- point, RPO-plane RPO-line, RPO-plane RPO-
plane , f /RO RPG- plane , ,
4 , RPO-point, RPO-point
RPO-plane , RPO-plane 34: /RO RPG-solid ,
s 4 , RPO-solid , RPG- point,
RPO-solid , RPO-solid , ,
RPO-point, RPO-point RPO-solid  RPO-plane
, RPO-solid ~ RPQ-plane
4:
3.4 RPQO-solid : InsertRPQ-solid
RPO-solid s, InsertRPO- solid :
s RO , 4
s RO RPO , s RO
: s RO RPO s s RO , RPOG- point
RPO-line RPO-plane RPO-solid 31: s RO RPO- point , RPO- solid
s 4 RPO-solid ) RPG- point s
RPG-solid R s 32: s RO RPO-line R
s RPG-solid s RPG- point,
4 R RPG-solid s RPG-line, 3 ,
RPO-solid RPO-line , RPO-point, RPO-point
s RPO- line RPG-solid 33: s RO RPO-plane s
, RPG-solid ~ RPO-plane ,
RPO-point , RPG-plane  RPO-solid ( ) , RPO-
solid RPO-plane RPG- point RPO- point
RPO-s0lid  RPG-plane , RPO-plane ~ RPG-solid ,
, RPO- poirt, RPG- point RPG-solid
RPO- plane , RPG-solid ~ RPG- plane 3. s RO RPG-solid ,
, RPO-point, RPO-
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point RPG-solid R RPO-solid,
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