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Abstract: Temporal span is an important and special temporal primitive in the temporal applications. On the one hand, the semantic of
temporal span is often uncertain in different temporal context. On the other hand, the flexible representation of temporal span is tend to be
non-normative, which results in the difficulty to handle the order relationship of temporal spans and affects the accuracy of the temporal
calculation in the temporal applications. The binding conception is introduced to address these inherent issues of temporal spans. Firstly,
the order relationship of temporal spans is discussed. The reasons why the uncertain relationship exists between two non-canonical
temporal spans are analyzed, revealing the necessity of temporal span binding. Secondly, the affine space is explored for mapping
temporal spans into the affine space. The temporal binding is constructed by the affine transformations. Therefore, the binding of temporal
span with temporal point, continuous temporal interval and discontinuous temporal interval is elaborated respectively, and the operations
of the temporal primitives are implemented.

Key words: temporal span; binding; affine space

i 75 5 3 T 25 24 oA U2V i 285 S iR Ak B O e gy 7 B F 0 5,8 B T DA O S s S Rk e
AR AT B T SRR R SO R e A RS AR AE B ORAEIA I n S RIS ] A R AR B A A

w FERIUH: EK HARRFE LG (61272067); AR H AR AL S2(S2011040004281, S2013010014457)
W RS Ta): 2012-08-06; & ek Ta): 2013-10-30; & Fah[A]: 2014-01-10

© HEBEERAET hipd/ www, jos. org. cn



AR St A YA AR T 2313

{HTE 8 27 SRR 3T 2 R 1) W) 285 1 5, I P 2408 T O ) 285 SC it S i 8, DRI I 5 e T — 2 22 3 1) O b
SCHR[6]4% H — Fhbw v A %8 I A5 2 4 (annotated probabilistic temporal, I HR APT), LL# v 1 T I 255 5 1) 52 Wi 45
7 L W BT A R ) N 2 ) SCR[ 718 T i TR) - X 1] 45 N 5 A (time-sub-interval minimum spanning
tree, A FR TSMST), B A5 A d5 /N85 B 5 — AN B2 AN ] 25 X 1] SR TR, 25 i e i 2 ) &% v i Jes e ol 10 285 4 174D )
T SRR 8118 T V2 4% S0 Hp 1 I 2 i) B Y L ) 2850 ) RN 5 A AR 8 18 T IR () 3 RN S M2 e R 38 R 15 R
R TR PO B S AT 5% ) S 5 H il IR A 2 TR i A ) A L B3 A 4 SO P IR AR SCRIR[9]
D) =3 LA St B 25 000 2 R W) 285 B0 1) SR SR8 ST AT 9 6 I S B 5 e 2 IR S R Al 4y e . 5%, R
FIX 3 PG TR R, i — B[] 5 0 16 42 B0 (] 1) 5% B2 18 (1, BT, 703 B B 245 X 1) N R AT 3 X ) i
P 4% 0 AN A8 1R T A A 3R e B30 8 AR s TRl (B dn 40 /NP2 18] R 5% B A2 5 A2 11),40 /N2 e B2 — SR
R AT W Ta) 1 2R B2, AT 4 tH — ol 1 SR AR B A T B 2 4 SR 4 % L I FH 30 5 W) 28R 1 A S TG T 2804 v

ZER_E 3R SR, VAR 45 T R 22 8B 5 40 T I AR IS BT g S B AN S B 1) JUAH o -

(1) Gna] Bl 8 e 285 185 5 T 1R R /N (B0 B0 R R);

(2) AT AT ARG I A B 5

XA S S B 1 I 25 N A2 A7 AR IR AR A e ) AE N A N L AV 2 N R N & TS
25 15 1) 1 ) 5 2 A HE T 5 4 L. T, 7 B A0 R 6E 003 N R B I T 1 U1 B 5 B 22 A 1 W7 I 25 X 1)
DL % o) 245 15 R T g ) A as B

X0 2R B I 25 5 5 L Al e 25 D5 1) 46 DA R S5 ) R, SCHR[10, 1100 ) 7 36 £ 5 i i 77— 48 1A% Sk
(107X} Bk T 552 b He ] 255 35k 1) 48 % (banding/grounding/anchoring) {F T W 58, $2% tH A B A8 & . XS5 R4k 7K
5 7 VR IR I 1) S L A8 ke 2 S R T s (8 i, L R - e AR 5 ] 5 48 ) 5 W) 2 I ) 1149 R I (LK R - o ARl
NAE 1993 4E~2001 4F3HE] /& 55 [ 2 40); SCHR[ 1118 I A 5 55 1) 285 s V8 ] (140 328 530 777 THI % ) 2% X J) 1) Bb 38ty
W) RRBEAT T B Ak, 3 HAR T — PP EE S T vk

B2, R I A RGeS EEAR B RGBT TAERSE) AR EART
HREIRMT R R LB ML T EH AR ANREEM KRR ESHIRBE LT ZHI RS SRE%
T B 25 B R Bk 32 e an 7R 297 Rl I B 25 00 R 4 s A A A [R) 245 W e ] () 2 .

By 2507 5 2 6 I TR A AR BEAT S B 10— b I S R T s PE WIS N H B 2Rk 2 — B AT £ %
Ut I AR B REAT T T N A T AR I A B R L NS NIRRT R SR R N R G A A R B
H U LR R 2 1S B

(1) I i FE AR REN 25 RS R, a0 1 AN B R H o JE I 25 R R) e 28 RJRER 31 R 3 1 2444,

AT AP T REXT N BN ARG I 4 S H T RE 5 A H 56 4%,

(2) W25 PIEAR RME S I A0S FEAN TR G 1 A2 7 K

(3) WAES LS N AW FE, <2 A A Hi<60 K.

AN X B 5T e O FR A U ) AR R R L 24 TP 4 S, T AR B [ A2 B A R e A A (] F R SR B 2 )
AT e 4018 5L, W ) 5 AN TR R B 25 J50TE EAT 90 58

IR I, A SO 25 85 BE 1K) /37 96 R T 18, 0 W T I 25 88 B 40 52 38 5 5 0 5 2 (A Hp [v) 202 S5 R AR B 42 1
0 B 2 DU R 2 R Wi B ) 7 S ) e R T B AR e g T R S S S B SR L R T
A B 5 5 WP AR i AR AT T B A DX ) B 28R X 52 i 2 D T 1] (1% 29 2 IS B i)

1 WYINSEEEBNFELXRITIE

EX V(B ASEERE). NS R — BT T EAK IR A b ol e 250 B POV T 038 el o2 ok o) g e F 1 25
JRE, B T AR BRI AR R 2 T TSR AS I SR o AR 22 2 — AN ME— IR DDA I, JUDRR 4 A
YIS ASEEIE, W00 AC L Mth 1 =, G (X1 < u<i,G, G, X eT, G, Jy JAT A0 250 JE (e i )11,

&= 8

Tn SR /AT A 0 TR Y BCAE, R S A 0 D B A B A0 Sk e R A e 7 A A D I A B R ok )

© HEBEERAET hipd/ www, jos. org. cn



2314 Journal of Software #4F3## Vol.25, No.10, October 2014

T, =[0G AL TR e AT U B 75 25 P A B 25 3R 400 P 328 B9 1) 0T LA Oy 70 B 28 3 1 . SR 8608 A
SCE B YRGB R 2 5 8 £ )

H 40 A D) T 25 08 5 () IR S O e T SO R AE T ISR G, Rl I IR 5 AN B, DR e, 1 A # D I
985 J8E 22 TR0 ANAG I 2R RIS RE A7 18 416 J5 DR 2R, 1T L 450, 35 I AR U B0 ) [ K/ R R

AL, 385 7 A 8 ) I 25 5 18 2 AT T 10, OR300 A0 << A R VAL A AT AeS I S T B T
At ELATRE P A DD 285 5 P 1 1 DK/ G 3R << il A2 LA R R

(1) VALG AT < Arl, KRR A R,

Q) VA AL A A < AL HL AL S NG WAL = A SRR RO BRI

() VAT ALY AL T A S ALY AT S A A0 < AR KRS AN,

W AN I 0 VAL ArT B A S A B A< A R S SR AR R R

AN RV AT S JSE ] S0P A 25 J8E 2 TR A R /N 9K 2R L2 e A sl a4 1) s, 0 — AN B 52 2% 1 i)
T SCHRTL 75 H T DUCKE I 25 35 5 IS A T 55245 ) o ) 1 ol i L ) AR 82 B 245 35 3 1 7 G 2R )

TS R N 1 ) S SR U R A A 1A ] e 2 ) A L 2 A T T e ) e ) R DL A A
T 2 73 73 KA 795 1 1 o 7 AT 5 (B [ R AEAE R SR AR TE G, R (B Prj, 5 3L AR RE I REH
TR AFAE R R 2R A IF) A B K B A S [ P B 285 R 88 AP F ST I A AR ). A1 b,y SR 42 HESR ASE 17 77 X Ll A
B A 170 8 PR K /IS, 6 S AT B L P 0 4 3 AN A 5 82 A i A 50, Ttk T W 1 285 2 1 3 A 7 il R0, AT 0
W) 55053 Ak 42 At 1 5 LU 92, A A 9% e A 25 U THT G A8 B )

SV, o R B 2 5 R ST I P 17 A b 1 I B 2 1 TR 2 g B P 2 TG 2R, AN AL IR AR
LR P 24 R DR e I AR 2 TR £ 28 i 0% AR A s e s B e b e B 7 -7, S AR R OC A
(=YD, (X0=Ya), . (X,=Y)  IRAELS O IS TTIN KR R AE 7, 15 7, 2 TR RN AN T AT 80, 28 D ) 25 %
G, & AL =60G, 15 At =3G,, Z 1A, 5% 4 16 J5 6 BT 17 4 7, 40,0,60,0,0,04 15 7, {0,3,0,0,0,03 ,UI:

i, —1, =1{0,-3,60,0,0,0},
BARAFEMIL L 1 ANE 0 WA TT-3 T & AC < ALY B 1, —1, =1{0,3,-60,0,0,0} Tk Aty > A%,

T P A B 245 B 85 22 1) P 1 O 2R A A AE AN A8 P, AN S0 W B 28595 32 2 T £ ks 57, 0 A 4 B 245 5 B )
TE I 45 5 R I AN E Pk R R AR Pk S 8 Prj, (2, —1,) > max{| G,y |}, B HH T AT ERA e R D ke,
X BRI 5 AT DAL A it T A2 195 1) 5 2R A ) T 285 5 32 1 00 90 o 20 5 I I B bR S B |
IR IR 60Gp & HPAE 2 Hy 3 Ay 4 HHIET 28Gpt31Gp+1 Gp, A5 A8 = Ar/ TR 3 . 4 AH
1B 31Gp+29Gp, 5 ArS < Aty BT 152 LR SCORIBE A AN BT £ B D1 28 2 TR 1 6 R A AN 2 1,
b I 285 245 PR D) WA () 52 P 540 T B2 5 It 25 B SRR EL RS Ak Ji5 7 T 56 1k, 3K — el Rl Bk Ay I 25 8 s (L s
Mz W 2.2 7).

2 BMSEESHSHAERNZESHE

W AR I 25K AT R v rf 5 IR O(0,0,.... 0) 8] N7 [ 1) 55, 1 D7) IS 25 85 2 TS D v i 18 E el )
U0 R X5 S ) U 2 45 3 S 500 T I 2R RV U I 2 5 R 1 B £ R DR ok, T AT I A R T 8
A DU g e 22 18] W 8 () B T IR TR s TS R0 Ji) e XN s ool PAT (10 22 i), 2 8%, I 2 2R e A ) AT K.
A B T 1) 5 PR3 S0 ), T DA SR e Ak B B L s R B A B % | T s B

DT BT I 2R R 7 B R SR IR I 2R e s AR X R IBR, A TR O R R B KB R
(i1 10 3 0 1 22 ) m f 98 6 5 B R 1) 3, ) B ) W PR P OAR B ) BB AR O B P
Z IRy i He OP )2 512 5, (RS il 1492 A B A0 5 1 5 0 A3 S5, B 1 TR o 7 0 5 i 235 D) % 1 A0 B i

© HEBEERAET hipd/ www, jos. org. cn



AR St A A YA AR T 2315

it SEAG RUG LN i) B2 ) W3 5 N AT S 2 1) ) Ak B AEL, T 075 5 25 ) v 5 I A I S e 3 s B

Gy
v
I
I
...... » o'
T
[ o’
0,¢°
0,00 e G
__________ L
//)-

Gs

Fig.1 Representation of temporal points and temporal spans in the vector space
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Fig.2 Binding of temporal span and temporal interval and their temporal relationships
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Fig.3 Complex temporal binding of temporal span and discrete temporal interval
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Table 1 Temporal information rules in the medical diagnosis system
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