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Abstract: Representation of the uncertain spatial information of the vague regions and handling the vague region
relations are focus of research on the spatial database, geographical information systems and computer vision etc.
To deal with the indeterminate membership of the vague points and the complex dynamic vague region relations,
the static and dynamic vague region relations are discussed systematically based on vague sets. The vague region’s
definition is formalized and the vague region partition for the vague region with or without kernel is also given
based on the vague sets. The three basic vague region relations are studied and the dynamic basic vague region
relations are also presented. The relation table for the vague regions with kernel and the implicative relations of the
vague sub-regions are given. The dynamic vague region relations of the vague regions with kernel are studied
systemically and the dynamic adjacent relation table is also given in detail. Furthermore, the analysis of an instance
is made. The production in this paper can deal with the indeterminate membership information of the vague points
in vague regions, the dynamic vague region relations and forecast the next dynamic relations.

Key words: vague set; vague region; spatial relation; vague region partition; dynamic implicative relation
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Table 1  Spatial relations of the basic vague regions
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Fig.1 Dynamic transform diagram of the basic vague regions
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Table 3 Spatial relations between the vague regions with kernel and the vague regions without kernel
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Table 4 Dynamic adjacent spatial relations between the vague regions with kernel
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= | 20 |22 127 1] 13 | 26129 57150 19) 2L 161 15, 110, 19, |14|16]15) \3]11) 3 6|24
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3 4 aTLUAR &% vague X IBAEAN R B A& R4 AE T 1084 00 R\ B 51, AN 18 1 X Sl i 52 4
L F B AN A BT A AR B A 0% 2R, 0 2 et I bR DR /IN AR Ak B BB R TIE R K /S [ B 288 A T 15 H T 40 4 56
FRM BB 5 B A DG R A LB 2 TR B AR R E P MR R R, BIF MK R R, — R ERARHK
NNERREBBERNERRELZEAEERT MR, B R, B —NIFER, B R, WTREH 2 4 NE KRR
P42 MR Ui Bh A5 5% &R e e B 6 2 ) 9% &R T REAT IO AT B AL B W, EA B B KRB R B AR R E AN
9—6— 14>11—>15->16—13->20(& 2 H 7 B kL FTR), M C R 9 BIK R 20 LA h R EA ) T F KR
6,14,11, 15,16 1 13;/8 2 W& kML ARE TR 9 BISC R 20 ML Ty R 28 W) % R D ) — S AR i 1%

Fig.2 Partial dynamic transform diagram with some condition
2 HAFATBEI 5 2) A e e
CAIE % vague B U, AU, BOREEE T DO A RO AR SIE 1wl kA3 T 7 DAL & 5% R T 4L 1 1
DR 2R, 2 T XA A 5 R BRI, th 3030 1 mT A5 R 2 38R A AR I ) 3 2 7 DO R
B L AR A A R R NS LR R,
Input: 1% vague I ¥ [A) 26 R R, CHIWIIR A A K R {RC);
Output: A # K RFNEH I KR,

begin
U{R,,....R5};i<0;
RK<«{RC}; PHRIER A/
1: for i=i+1 to |RK] do
S U-{ [(RK;) }; /#{ (RK,) Y RARM K RK, 1T X3k 6 RIS */
for j=1 to |S| do ISR TR B 2 45 2 A5 R AR R T DX 2R i TR A4 (1 5 R 4/
for k=1 to ¢ do ¥t RIRKFRRIKFR S B Hx/
if [(RKy) =0 and ;=0 then /* [(RKy) =OLKRHMKRAS RK; 1]
Z<S;; TR R K RRE k HI NI FE 7S %/
N<«S-Z;;
return {RK;,N;}; /*RK; 75 TN T IX IR R A G/

if {RC}«—{RC}—{RCJ} then  /*{RCY&E K LhZ2*/
AN B P B 25 {RCT RN I 2630 6 R

elseif {RC}«{RCN} then PR T R ER*/
i«|RK|;RK«; /*¥s RK S5 75/
RK«{RCN};$: 55 1;

end
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Table 5 Unitary and dualistic implicative relations
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S IR ) (10 2R A SR DX Sk 11 2 i) 96 R B 2 0 245 5O At o AR i (R0 AN s e RSN X 3 1) sl A5 A A e 2 T 26
LA 28 2 1 IR o AT AT 1 — 2D 4 H A DRI SE A AR

UM X A7 AR S — I R S AT X (U, K380 —ANB RS 3 X B U, K30 F1i5 (U, X
B)IX 3 AU X 3, I R 4y A BTG B RS Y L A5 A A B A S DN E PR T B M R B R AR
WYy h o A B AR EL O 28 RS G 6 12 M X 50 A 00 1) 200 A4 5 W 15 200 5 ) 830 ) — A D S o B2 9 3 vague X3
[i) {4 2% 1] 56 28 0 A8 T 9, 70 iZ b X rh R BCEAT AR (0 B sV R AE s AT R 3 0 i B 3 sy,
uge BV Ay 36 I FRD 350 43R5 A A0 AR AMRRAE 06T B (9 SR R 200 5 5L AR R 23 A (5 8 S i 3 15 BRI S 4
TG R bn s BIX 3 053 AL, W B4R AE AR O 1) R a0 08 R AT G vk o0 i )5, 3L vague AR WK 6
Fr7s, 3 6 Vo, @) SERFIE L A U DX vague 1, W, ) 2 w AHX U, X 31 vague {H, Vo, ) A& u;
MR T U, XIRI vague {01001, 6 B (IHRFIE R uge XS T 3 AMXIKU, U, MU, ) vague {H554
[0.249,0.3751,[0.127,0.235]F1[0.000,0.000], W4 7= 17 24.9% 1 K4 B MR W] uge s JE T XIK U, | AT 62.5%11 54
BRI uge ARJE U, AR 12.6%K 508 BEORNE A BER WIRFIE AT uge 215 FE T XIRU, A 12.7%H0 8080 %
R uge I8 TR U, A 76. 5% 58 BRI uge AFJB U, IR 10.8% 950 BERHE ANRER Y] uge S
TRRT XU, T U, T RAERIIRE A uge AR T U,

Table 6 Vague value of the characteristic points
R 6 KFIE MY vague 1

| Vo) V() Vire(u;) Ui | Vorur) Vis(ui) Vo) | il Vora(ui) Vous(ui) Vore(ui) | i | Vora(ui) V(i) Vure(u;)

1| [0.834,0.957] | [0.000,0.000]| [0.000,0.000] | #25 | [1.000,1.000]([0.000,0.000] |[0.000,0.000] | #49| [1.000,1.000]| [0.000,0.000]| [0.507,0.624]|#73 | [0.000,0.000] [0.000,0.000]|[0.000,0.000]

5| [1.000,1.000] | [0.000,0.094] [0.000,0.000] | 426 | [0.000,0.000]|[0.000,0.000] | [0.000,0.000]| s0| [0.000,0.000]| [0.000,0.000]| [0.898,0.993] |74 | [1.000,1.000]| [0.165,0.286]| [0.000,0.000]

4310.763,0.885] | [0.497,0.596]| [0.000,0.000] | u27 | [0.684,0.815]|[0.000,0.000] |[1.000,1.000] | us: | [1.000,1.000]| [0.000,0.000] | [0.000,0.000] | 5| [0.749,0.875]| [0.000,0.000] | [0.000,0.000]

4[0.917,1.000] | [0.522,0.631] | [0.000,0.000] | #2s | [1.000,1.000]|[0.003,0.100]|[0.000,0.000] |us2|[0.139,0.265] | [0.000,0.000] | [0.000,0.000]|*76|[1.000,1.000] | [0.000,0.000]| [0.000,0.000]

#510.952,1.000] | [0.000,0.000] [0.133,0.257] | 429 | [0.397,0.526] | [0.000,0.000] [0.000,0.000]|u:

3[[0.968,1.000]| [0.000,0.074] | [0.000.0.000]| 77| [1.000,1.000]|[0.174,0.297] | [0.000,0.000]

s {[0.996,1.000] | [0.000,0.000]| [0.000,0.000] | #30 | [0.000,0.000] | [0.000,0.000]|[0.000,0.011] [#s4 [[0.000,0.031]{[0.000,0.000] | [1.000,1.000] | ¥78|[0.000,0.000] |[0.000,0.000] | [0.000,0.000]

u7{[0.000,0.000] | [0.000,0.000]| [0.000,0.000] |31 | [1.000,1.000]|[0.281,0.393]|[0.000,0.000] |u:

[0.000,0.000] | [0.000,0.000] | [0.635,0.759] |#79 | [1.000,1.000]| [0.000,0.000]| [0.000,0.008]

us| [0.638,0.775] | [0.000,0.000]| [0.000,0.000] | u3 | [0.485,0.603] [[0.567,0.672] | [0.000,0.000] |uss| [0.996,1.000]| [0.165,0.291]| [0.000,0.000]| uso| [0.000,0.000] | [0.000,0.000] | [0.000,0.000]

u5|[0.000,0.000] [[0.000,0.000]| [0.000,0.036] | us3 | [0.411,0.539] | [0.000,0.000]|[0.000,0.000] | 57| [0.000,0.000] | [0.000,0.000] | [0.000,0.000] |51 | [1.000,1.000]| [0.357,0.483]| [0.000,0.000]

110/ [0.978,1.000] | [0.000,0.000]| [0.000,0.057] | %34 | [0.000,0.000] |[0.000,0.000]|[0.246,0.370] |uss|[0.733,0.862] | [0.000,0.009] | [0.000,0.000]|“$2|[0.000,0.004] | [0.000,0.000]| [0.000,0.000]

un | [1.000,1.000] [0.000,0.000] | [1.000,1.000] | ss | [1.000,1.000] |[0.000,0.000][0.000,0.000] |uso|[0.467,0.583] | [0.000,0.000]| [0.079,0.195]|¥s3| [0.452,0.576]| [0.827,0.935] | [0.000,0.000]

12| [0.124,0.253] | [0.000,0.000] | [0.989,1.000] | 36 | [0.755,0.861] |[0.000,0.000] | [0.000,0.000] |

2

[0.278,0.415] | [0.000,0.000] | [1.000,1.000]|%s4| [0.969,1.000]| [0.000,0.000] | [0.988,1.000]

13| [0.544,0.672] | [0.000,0.000] | [0.000,0.000] |57 | [0.397,0.546] | [0.000,0.000]| [1.000,1.000] |us1| [0.977,1.000] | [0.000,0.000] | [0.984,1.000] |tss |[0.738.0.856] | [0.000,0.000]|[0.000,0.000]

t14] [1.000,1.000] | [0.000,0.000]| [1.000,1.000] | #38|[0.439,0.564] |[0.000,0.000][0.257,0.388] |ue2| [1.000,1.000]| [0.215,0.332]| [0.000,0.000]| %8s | [0.249,0.375]{{0.127,0.235]|[0.000,0.000]

wis | [0.672,0.795]|[0.113,0.248] | [0.000,0.000] [#59 [[0.765,0.892] | [0.000,0.000]|[0.326,0.441]|¥s3| [0.504,0.618] | [0.357,0.469] | [0.000,0.000]{s7| [1.000,1.000]| [0.000,0.000] | [0.000,0.000]

16 | [0.425,0.589] | [0.000,0.000]| [0.861,0.988] |us0 | [1.000,1.000] | [0.000,0.000]|[0.000,0.000] | 44| [0.373,0.416] | [0.000,0.000] [0.000,0.000] {¥53|[0.174,0.297] | [0.000,0.000] | [0.000,0.000]

3| [0.000,0.006] | [0.547,0.669]| [0.000,0.000] | st | [0.000,0.000] |[0.000,0.000] | [0.000,0.000] |“55| [0.968,1.000] | [0.000,0.000]| [1.000,1.000] |“s9| [0.516,0.638] [0.000,0.000]|[1.000,1.000]

| [1.000,1.000] | [0.000,0.000]| [0.000,0.000] | 4 |[0.998,01.000] | [0.000,0.000]| [0.000,0.000] | 5| [1.000,1.000] | [0.000,0.000]| [0.224,0.359] |“>°| [1.000,1.000]| [0.000,0.000] |[1.000,1.000]

uyo| [1.000,1.000] | [0.000,0.000]| [0.826,0.938] | #43| [1.000,1.000] | [0.000,0.000]|[0.000,0.000] | 67| [0.000,0.000] | [0.000,0.000] | [0.000,0.000] | #o1| [0.105,0.226] [0.000,0.000][0.000,0.000]

2] [0.000,0.057] | [0.000,0.000] | [0.973,1.000] | 2| [0.000,0.000] | [0.000,0.000]|[0.000,0.000] | | [0.000,0.000] | [0.143,0.275]| [0.000,0.000] |52 | [0.000,0.000]| [0.237,0.356] | [0.000,0.000]

w21 [1.000,1.000] | [0.006,0.119]| [0.000,0.000] |45 | [0.009,0.112] | [0.175,0.289]|[0.000,0.000] |u

[0.000,0.000] | [0.000,0.000] | [1.000,1.000] |53 [1.000,1.000] | [0.000,0.000] | [0.000,0.000]

1| [0.861,0.978] | [0.000,0.000]| [0.000,0.000] |46 | [0.000,0.014] |[0.000,0.000]|[1.000,1.000] |%70| [0.000,0.051] | [0.000,0.000] | [0.176,0.314] [uss| [0.148,0.273]| [0.000,0.000]( [0-469.0.577]

23] [0.000,0.048] | [0.000,0.000] | [0.000,0.057] | 47| [0.000,0.000] | [0.000,0.000]|[0.978,1.000] | 71| [0.758,0.852]| [0.000,0.000] | [0.536,0.655] 95 [0.133,0.256] | [0.000,0.000] | [0.000,0.000]

14| [0.000,0.000] | [0.000,0.000] | [0.000,0.000] |45 | [0.000,0.003] |[0.012,0.136]|[0.000,0.000] | 72| [0.760,0.894] | [0.000,0.000] | [0.000,0.000] [95|[1.000,1.000] |[0.000,0.000] | [0.000.0.000]

MG 6 T PTAREAE KU vague fELAE B, AR 2 " AG /3 AT ml 125 T vague SRIN U, MU, XIEECRER
XN 2 M55 14 WL U, MU, XER R NAER 3 105 30, U, MU, IXEEERXT N R 3 15 1
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Fig.3 Characteristic points Fig.4 Diagram of the vague regions and some spatial relations
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Fig.5 Vague region relations and the dynamic relations’ transform routes at different time
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