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Abstract: According to the characteristic of Distributed Intelligent Question Answer System(IQASD), the paper afford
intelligent classify algorithm of distributing ant colony based on the study of ant colony optimization for classify rule discov-
ery, analyzing and testing the algorithm’s application in case base’s data mining of IQASD. Practices prove that the algo-
rithm can mining data of IQASD’s case base in effect, make IQASD’s searching more efficiency and intelligently, pro-

mote IQASD’s application enter a new step.

Key words: IQASD; ant colony algorithm; data mining; case base

1 5I5

FEELEBTNANAER, SRREC AL —
FR A R 8 BE R4 (Distributed Intelligent
Question Answer System, IQASD) 7 3. & &, IQASD
R A Agent R, R 4370 IR T £ b AUE) 1K)
BB E, ESHE— o mNEK R
BY& BN AZIIIS MM . BA LIRS GRS
K AT R R R A BB B B IRS R R, L
B ER E, & S ERBELE, L
BHIE PR ENEHS.

£ IQASD il B BB R 1. BRI R

YRS B 200004 —21; #EEHH8: 2009 - 06 —21
E&ME: BER A ¥ELTH (60703118)

FEHZSH, #R O A B4 o 2R 8 12 90 07 v %t
BB R GILBIFEH MB R HTIZ B R AW R T
AIFREREY. B AT, § %t IQASD H ) B #E47
EEM A HREEA N L, BARZLAETENE
BIPEZ B Z AHEBR R , T 1850 BT 45 RAHER
BASEE AR ARG AR hk, ik
LG RP L R ot i R A Lt 22 [ N ]
) HEEL DM B A3 U RE (RN TQASD Y1 AP 3K
WHATIEE , AT #E— 2542 % IQASD KRR

2 SHAERERRAGREN
HT IQASD FHEZ I HEHE N TRE



Fo

FREKE , 4 WO B e 20 A9 U BB E SR R BE R B9 0L BT 9 51

IQASD BIE BEYERIFE BCHE , X F RE 2 BEE 6+
FIBRIZHE , IQASD R ZE T Agent #4377 NG5 1
RS A LA Agent i BB AW &R 0 AE
BEERTFEMNOMRBIELZIH AL, IQASD KRS
AN 1 Bros  BMR RGP LIS 4 NS A
FRERPAED BIESE RS M ED . f oS
TP ORZEERZ IR, B2 R R A
BARIZIRAE 55 - Q1 B S AL BB 1298 Agent, IKIEE
K, BARISHE Agent T BIFHIEE - ATHIR ISR,
FHARATE R A WERE Agent HITE S , BGHERAF
BRIR EZRE)

B 1 IQASD{kZELHN

3 ETWARAEERRRANLZREE

AL B BE R G, W A b, 38 ) e 3R AT B
FERAT, T AR P 2k T O R AL ) 2 2B N 2 LR
. A AR RN AR 1R T 254 1 0 LR BB A ) 15 B
7R l{E B R S & eR BUE P P2 B9 7T RETE R
VINR ' p=5v2 > 3: 0P L STIIRAN. 21 Ve o g bl g g
RO A8 B, I 0 0 3 24 B IE 78 A4 2 A A
il HREE T .

WGRE = | FFE ISR HIH |

ELRMMBMMINR=[1; /= BRI RLEFP R » /

WHILE (|54 >Max _ uncovered _ cases); /* Max _
uncovered _ cases HZ &4, BMIGRE TR EZR T 1L F15K
*/

t=1;/ % BB RFIE * /

=15/ AR * /

BT A BRARHENERE;

REPEAT

Ant, N—A~Z BB IF 46, 3F BLIE A 78 20 50 0 B 3
Tolt b AR DT A8 K00 ) Sfe 4y 2 43 2R R, 5

BEEN R, ;

BHRRRERFEEER;

IF (R,=R,—1) ; /* BRI  /

THEN j=;+1;

ELSE j=1;

END IF

t=t+1;

UNTIL (i==No _of _ ants) OR (j==No _ rules _ con-
verg); /% No _of _ ants A AE H ,No _ rules _ converg
SR F SR [R] — S I g AR B+ /

M ants FTARRERI I P — AR BRI ;

FARMA R ZBAN§ TR

YIghse = VIGRE - | BN T ERE = e sIE ]

END WHILE

4 DHABHEESLRZE

ERENERETERRGED, BRALME
B ER IS B, B IR R —1 BB e 2 —1
BE— iy AN . (B 7E IQASD, fFEE £~ Taf
B ENVA 24 BE R, B, % R AR AL 3
T R IQASD PFFEEE n AE5HIAM R 89 T 61 2,
SHESNEREEF Y6, o X B s
EKM BRI T PR

(1) EHBEEAENEER

O kA EHIRBIRBE ;

@ term;; : ZcAFILBD A = V5

@ [Tyl R termy; (B A; = V5 ) BFITEHIEL

@ freqT;”: W termij(Ep Aij = Vij ;), R
A a KITEEI%L

® a: WEHED BB ;

©® b;: BY i FIAFTREBEREE ;

D 7;(¢) : FREAEI term,; FERTIE ¢ BOFE B K

B HAIBEN o5 (0=0) =

1l Mn

b;
(2) ILESVEBENRITHER
175 B IR S5 28 BARRAR B RIR S 20 BBl B
HHEARNEERBBHTICE, SFHELMT
iOIEFSOE
@ n; BARKZMT term; BT HEHR KRB
{8, AT () 5.

max( E freqTY, 2 freqT% -, E freqT%)
T = ST,

(1)

@ Ry;(1) TR term;; TERTH] ¢ FIFESE R
Bl , HETHR(2) HE.

Tij(t) /7

i ijij(t) Ny

i=1 j=1

o, TR ST PR B R .

R,’j(t): ,Vz’EI (2)



>2 BT SHE 2010 4
@ FHEEIEA(3) B, Repeat
a b i=i+n;
Z E /i For n agents in parallel
6 === (3) B AR R B
Z b; Hoge— I
R, 0 TR fE A PR 54 (F TR IR . SRR ST 9 H 5
(3) ¥4 1B agents FIREEZMERE;
End for

B — AR B SR P A R — A A
T — A AFIR term; ANINE) X4 BTN A 4 AT REHE
FEHK) BE.

: R;(2)2

Py(z) = R;(1)* + ¢*

(4) FREMBR

4o REDEHE T — S HNE, TARHER(S)
R B AT (S B2, T A AN 7 e R ) 5o
WM AT E B R DA T A 3.

() = (1=p) -5t - D+ (- 75) -
(¢t - 1) (5)
R, Q FRFTAEIN G FE.

(5) HUN L T A B i e

BRI AHNF R EDR (6), 235 T8
BOE BT R — YN REZEE, A T H T RIE
FLIU , I e b3 J5 B Bk 5 4 0 ) o A B e 4 43 2 L
g spl7),

(4)

Q=5 " (T ) (6)
KA, TP( TruePose) & & #LI &4, 3F H 5 M0
RTINS R A [F] B S 1) 40 FP (FalsePos) 2 1 /2
K 544, 3 B.-5 30 0] B a0 28 B [ i) 56 4611 %05
FN(FalseNeg) A B A 514, 3F B.-5 FL I i
T2 Y48 8] R SE B85 (TN) TrueNeg &A1 2 A
N &A%, I BL-5 P ) T2 BUAS 7] By S 4510148

FEXT IQASD 412 B B A TIZ SR e, AR R
P LR, BT/ T A X e oKL
B, T

YIgREE = {n LB TEH ;

WHILE (FFEAE—INZR4E H #9263 B > Max _ uncov-
ered _cases); /* Max _ uncovered _ cases 9% 1k 5544, B3I
HGEPREMT LB~ /

PIRLERE;

For n agents in parallel

G EPIENRRE L

End for

HER R REE;

1=0;

Until (i==No _ of _ ants) OR (Agent; 5 No _ rules _
converg — 1 agent FE I NIHIE) ; /* No _of _ ants A%
FEEEE ,No _ rules _ converg 7 HIBTU S B Rl — &AM 89
RIEE * 7

M ants FTAEER BRI BE P i — R R BRI Y

BT A3 PR I R4 R B A W L AR BT AR U By S

END WHILE

5 (AR

M IQASD 3 BULABREHA TR, k1
BiR RS BARE 4R 10 R4, BREANTS A
7E 10 MR RGP — N AHE N
R, MHAR 9 MRMERNGE. ZRBSHHN:

Max _ uncovered _ case=10;

No _of _agents=3 000;

No _ Rules _ Coverg=10;

p=0.1
£1 IQASDBIEE
s wE  dENE SR 43
DBl 282 9 - 2
DB2 683 - 9 2
DB3 958 9 - 2
DB4 366 33 1 6
DB5 155 13 6 2
DB6 303 8 5 5

{35 B 5 U7 L A
T 4026, AT BT 7= 4 MR 5 A
AR IR L4 2, DTS5 e T LU 30 1
S 2 AR R4 B, B T MR
HISM AT BURS B4 2SR ERY TQASD I
BB 45 R AT AT RV 3G

6 HRIF

AR A IR T AT S R G B B SR
5 A B R R TE B AT RAR IS A L
BHIRKMAR, SCHH BB ERMAB SRR
B BERARAZ R, XA AR R KBRS



mem

FREKE % B RRTE S U AR A SE R AP I RURBTST 53

x2 BE158E20XEREMLER

B 1(ETWERMAK B 200 X e

G/ S S WL, #: R SRLHEER)
DB1 75.28+2.24 74.12+2.00
DB2 96.04+0.93 95.00+0.63
DB3 73.04£2.53 74.04+1.42
DB4 94.29+1.20 95.32+1.66
DBS 90.00+3.11 90.00 £2.55
DB6 59.67£2.50 57.48+1.78

BER G P HINRBERT 7 oA Al , 8 1 SEBRUE A
ZBE B REA RO S R SRR 2 BB BE
RN ER TR, SRR T H R
SER SRR BRI st (R #E T 40 A N BB
BRRGNMANERE.

SE W _
(1] SO/, R SFEH. T 4] 8 455 BB g A A9 2 A =X 3 12 4
RG] FRRERKEEIR,2005,35(9) :858 — 860.
2] XU, AR BETHEEEN S ARBBEZE T &
(313 EHL T ,2005,31(8) : 145 — 147.

[3] B2 ETHANDBHE AN EWRERETRT]. %
BT 5 iHE L, 2008,25(6) : 151 — 155.

(4] Boifg i, U vk IR S O A (M) JE 3T Bl 22 R
#,2005:212 - 332.

(5] %7id; DU AL B B 78 BRI & 16 I 38 BE B B B
[J]. e ¥ 5314841, 2008,25(12) : 102 — 105.

l6] MR, BB TR AN E Agent BHHENR
(J1. 3 8P TR 582,2007,29(6) : 47 - 48.

(7] B8, KB R TRHENBERNE RS AE N &
[J]. s T2 531, 2007,24(7) : 153 — 156.

1EEM:
HMEKR B, (1975 ), LR L BIEBE.- MR AARAE
BAAN G SnBHE METL S ERAEME.

(L4549 ®)

S X 3Hk:

[1] Sozer E M, Stojanovic M, Proakis ] G. Underwater acous-
tic networks[J]. Oceanic Engineering, 2000,25(1):72 -
83. '

[2] Akyildiz I F, Pompili D, Melodia T. Underwater acoustic
sensor networks: research challenges[J]. Ad Hoc Net-
works Journal, 2005(3):257—279.

[3] Xie P, Cui J H, Lao L. VBF: vector — based forwarding
protocol for underwater sensor networks [ R]. UCONN
CSE, Tech. Rep. UbiNetTR05 — 03 (BECAT/CSE — TR
—~05-6), Los Angeles, 2005.

[4] Hai Yan, Zhijie Jerry Shi, Jun— Hong Cui. DBR: depth—
based routing for underwater sensor networks(J]. NET-
WORKING 2008, 2008(LNCS4982) : 72— 86.

[5] Casari. P, Stojanovic M, Zorzi M. Exploiting the band-

width — distance relationship in underwater acoustic net-
works[J]. Oceans, 2007(9): 1-6.

[6] Robert ] Urick. Principles of underwater sound[ M]. 3rd
ed. New York: McGraw — Hill,1996.

[7] Stojanovic M. On the relationship between capacity and
distance in an underwater acoustic communication channel
[C]// Proc. ACM WUWNet. Los Angeles, CA, 2006:
41 —47.

[8] Harris A F, Zorzi M. Modeling the underwater acoustic
channel in ns2 [C]// ACM International Workshop on
Network Simulation Tools (NS Tools). France, Nartes,
2007.

EE R
EMBR &, (1976 - ), L BIEA, JFI. BF5ED5 A AR
BRSNS



