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WE: BET-AETHRAPTHGH - FHIEREY SCUDM (state and change based unified spatio-tempeorial
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FRFAHRANBENFHZHEEFPH L ;AR M, EA R AR EE AL L A FHL
Eix-wAdE B ERANERAL ETHREPEAT EM KL H % M A A SCUDM R4LLH#
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ZLHAEE FEHBEE AR O NEROEIEHLOGE SN E S T ERET = RS AL

HEEAM YIRS Wy fEEE s LHEmmy RAEME, B XRANEEE DGR TMHRL
B SEL %) B 25 (R R 1 — R A4 %t R R A B T = T Y I R

(1) B S5 MAL R A AEHE. S FE R T T E R, — B2
BB 2 A (abstract data type, B ADT) #1449 15 B [H] , 75 (B) RO 25 40 4 26 A0 I 25 S P 0 I o8
B9 BT SR SR A S AT i A et s i R S R B S L X TR R S L et = B A R R &
HA AR, 852, & EEEeT, %A f et 2 iE R4 5.

(2) B2 AE L B IR L. FERY o g s b, B S PR E TR LR PRE R kA B B R R A4l
S0 B2 U0 R R B g R L B R T S Ty e i (R A BRI Ak A B A A R e
gt nl LR OGBS AR B I A B AR B L el LRSS TR I AR AL X AR TR
RS EHIEAEREMET. BACH 0N S HIRESEEAE L EREX TR RS AR
STERIE AR Z —F R LS — R EA L RER R AR A E A L.

B e I R AR s B A L 23 AR RN RT RS A T ER MBS AL
Xf B (B RO 23 (B O L b TR A A e X T S R A R AR E B ES NS
M ErRET —TETRENT NS — 83 BN SCUDM (state and change based

unified spatio temporial data model).

« WAEER, 1909 00 13; #Ep B, 2000 5 28
ESH: EX 863 BT R B R %I E (863-306-04-03-33
EEEA. BMRA— B IHETA ML HER EEFRAS Y iFEIEE/ BMR GIS: @A &(1970—1. 5,1
OEEAAH+, P EMROA Y SHRE HERBEFR BB O6—) B BIIAMA 8 E+4 Sl P ETRE
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SCUDM $HEMAI REM S B 4R MR - ZRERN AT FXBUATE, RATERE X
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EX L METTERENE S HEEE N R ILF S 8T

FEX 2. ZS (AR oR AR B 22 v 7 (RSB B Py — ) B AR A SR ik A

EXN)) HENREESHEEPE LWL, EHIEX WG E S, 545 E A M
THREIK.
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HBERZE AN TN REESHNEEENS R, FE . RAIHE S 2 ) e L ER v
18 P19 2 (8] 3, %08 R W iF V] S 2 90 BB O B3R B i I [ 4.
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« AT BREAE R Object-Domain-Schema : =<0 4528 Y ou ooy Gastat vinzl € N,
o« FE[E B, Space-Domain-Schemay = {5, (01,17 e o lonst ) Y inz1 €N,
o B EHEI R, Time-Domain-Schema s = (£, {0,515 1.« 2 {0,800 in 2], nEN.

EMRHEEXE, RARSHRERHRHSHR LS AR FhE—MEFWE T —
EXREE 8 E M Qilespan) PIATA B & A, R T XU % 8 58 B H W E 2 3 1. B
SHRERE AN R AL A, AT st—object_table (Object-Domain-Schema ) 3 7~ T #
st_object_table 75 BF 23 48 FE v a] L) R, Object-Domain-Schema.
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st objecr table.
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Cite £3:0b)1 (el /7 ta SRS
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oty Bl DA F Gty AP s AP/ AP/
S e D BN 60 AP, AP/ ALY/
Toty Al ey AL r, APSS Space-Domain-Schema-Laver™

(Tt SRR AR A R R Sl 2t 8 7 ) B )2
Fig. 1 3CUDM dara schema
Bl 1 SCUDM

FENT R] B8 202, 2R O 73 SR e o B Ja] | s ()3 4 70 Ak B 3 1.7 7 TR v s et ) |
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— M REEE - BT R A S AR T4 B — A DR R W S E, (H A S s
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H8 E T LA 38 4 i e 66 4% 2, st _entity table (Time Domain-Schema ).
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W o A AEAE. REIRT e o B s 9 s S RO 5 i s ot 4 R A KR BT 75 T S B B o i B
fib 25 18 AT B B A LR AT ) R L st _polygon 1able (Space-Domain-Schema ).
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GOFART . B8~ MERRET — KR GOTIR M FF L 48— 0 7 & 0996 T8 1 5038, M i
BABMMR T EEH MO ARG B, B SRR R DA TR LTS B R E S BRI
{7 S RAR PR R 0R X BUOR P4 .

EXT. HEHBEENREELESHEN-ABEERETFHEAS T REMBH ¢
State|,-—=State |- . HH gty AR OS TR R & 80 75 0 SR Z3 e AR 4b s - 2 - R o ETIEJ
SN ¢ B R SR T R AL A O R e B ) A SRR L R B B e o R 7 (6
X R.

R AL F AR AL S 20, 1 A3 08 I i RIS AR

HAMR, Event-Schema . = (1, (o, IR X Y9

SCUDM $U3B 8 % 3 3 PRI, 1 8 51 SCUDM ot £ 20000 A 0 BORLE 56 e 50 T 5t B
WA RIE B FFARRE R TT LT Ak LR 9 43 fE i b g

« FEFEHERX Space-Event-Schema: = (2.5, 0520

- R EMER, Object-Event-Schema . = (i ,0,40,).

T SCUDM i 4% 88 70U A Ao ] 458 . % Y25 ) B4 ok 8 50 o s H R B K 4 A S (AU S Ak s 4. 3%
BB — SR ARG I — N A 0 (] A L SR S R T R B B R R
REMEFFD. EHE T 2 RS RTE, & 05 S0 a6 26 B AN e B R 2 B RO,
WS AR B =5 C Bk D i3, S 4 oAb A 7 e 23 524k 2 I8 A9 Bt ]
FANRAR A Allen 2 f9 13 Fhos (836 0 X BB B M 1 A|C/BID//)FIE T B meet A,
Acend C.Dmeet (7B start DD X 4 AR M E &, FFLLL.SCUDM ¥ 245 8 5 W Event Schema
H) 3 ¥ 151 _cvent_table (Event-Schema )2 4 7 X0 8] 35 # F B L 40k.
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. Fig. 2 Object change at ¢,
PR o 2 B3R R obil BRI AH Ty oA e
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(o} I1=a object value in object domain of spatio-temporial databasc;
(5711 =a space value in space domain of spatio-temporial database ;
()i i=a time value in time domain of spatio-temporial database
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{n).!=a integer valuc in integer domain,n>>0.
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§ X 4
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T B REJE, 2B R ARG D A H B ST A RER L H 8 B s MR i R
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S8 Gy T SR ES (A AE A S . B 28 T R AR PR I I 2 SUAF  ACHE 3 el LA A ) N R R
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A Unified Spatio-Temporal Data Model Based on State and Change*
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Abstract : In this paper. @ unified spatic-temporal data model (SCUDM) based on state and change is pro-
posed. A state in spatio-temporal database is represented by a ternary tuple ehout ohject, space and time. Thus, a
change in spatio-temperal database is represented by a change over a state, which can be projected to object do-
main, space domain and time domain separately in order to explicitly represent change over object, space and time.
An event in spatio-temporal database is a relation of changes about spatio-temporal entities, implying the temporal
topology of spatic-temporal entities. SCUDM model can support both representation of state and change and repre-
sentation of spatial-temporal topology.

Key words: spatio-temperal data model; spatio-temporal database; spatio-temporal semantic; state change;

spatio-temporal topology
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