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Abstract: Service description texts for Internet of Things (IoT) are short in length and sparse in text features, and
direct modeling the loT service by using traditional topic model has poor clustering effect, so that the best service cannot be
discovered. To solve this problem, an IoT service discovery method based on Biterm Topic Model (BTM) was proposed.
Firstly, BTM was employed to mine the latent topic of the existing loT services, and the service document-topic probability
distribution was calculated and deduced through global topic distribution and theme-word distribution. Then, K-means
algorithm was used to cluster the services and return the best matching results of service requests. Experimental results show
that the proposed method can improve the clustering effect of services for loT and thus obtain the matched best service.
Compared with the methods of HDP (Hierarchical Dirichlet Process) and LDA-K (Latent Dirichlet Allocation based on K-
means) , the proposed method achieves better performance in terms of Precision and Normalized Discounted Cumulative Gain
(NDCG) for best service discovery.
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Fig. 1 Service description text for loT

1.2 BAENMEMARS LIRS %

Wt B AR 2, IR I e 55 S R T 7 20 B AN T
FEH e U b B ) AR 55 1y 4 g A ) ) A

A7 AR 55 B 9 A i ST B X R 55 HEAT SR, TR
15 B T SRR 1 95 5 B, REA A0t £ w8 IR 55 SRR A
JEFNE , DG IR AE . 8 BRI — IS5 i
AL F A B F M. Teixeira 551 H R MR R K& 2011
Tk R AT I SS Ke B 4 1 S5 A BRI IR T e o5
BRI AE . Casser S5 S T T — iR 5 18 LAY 55 DL L7
V5, R IR R R R~ ) iR 55 ) B 2 AL, a3 AR
AR HEAT AR RIS [RIIE, ph T 0K o 18 i s i R | i
(0B Bl S D 3R AT R 0 i 55 22 s S 2k e B 45 )
AR 5 A0 T RS AR X A K 0 2 55 HEAT 2 A
ik 55 sh A LA A ROTEZ —

SR, P I0c X AR 55 AR SCRY 8 8 S0AR L 5 Bt B =
R (R TR L B, 0 A% e 1 AU TR s L R AR TR X
JESCRYEAT AL, 2 P BO™ W SRR g8, R, X
5 SRR 0 i SCAS R A B A S PR e IR 55 R
Iy S

WAk, A G i A 3 0B SO AT 7ok
HEAT AR I 25, B AED R 98 S Wikipedia X 48 3C
AR 55 F R EATTE SV T8, SCAR B B Ry 1 SCAR i A7 3
AR AL) v R (1 R R 1 T AR 3 word2vec
¥ 3E MR 45 b aE X, AR5 T BRI T2 4 T (Latent
Dirichlet Allocation, LDA)MEEISS IR 45 #-AT R 2. b A —LEfF
5% 7% JE A F A AR X8 SCAR S TR AR S 78, i & —F
BUH WL s ARE S R AN B AN 2 ) #  , i HLAd A —
AR S (i A ASORS B B T B8, [R) e, 30 26 e 5 A ik
PE. 2013 4F, Yan 25275 LDA Fl— IR A L8 (1 5L 6 42 1
T HEEF R B R SRR BTM , 75 AN 4T SR Y 71
155 BL T BEAG A5 o AR SCAS B8 A g ) 75 [ B2 1 TR 2
B) 0T SCIR 2R o R, A SO T BTME o 49 36 IR0 IR 45 f s 7 32
RATYE I, P o R TR 95 T2

2 BTM

48 1 BB SCA 1 A il B, T8 8 24Ul
1FENBR S L, S0 FEEIRIAH LY, BTM 38 i34 SOk %
e R TR, L A TR 1) 3R] % biterm (R ER A4 TC T 3R]
XA ) HEAT AR 2 ) L SOAR i R, BTM Y R A %
NUNE 2 iR o HoH o 3R M2 T R IR ER A0, 0 R
THORLE P 4 Ry FRRE AR A3, 2T 3 A S5 e, 6 43
FH A L 3 AR 73R8 2 A | BRI R biterm
A BRI B w, 0, R 2 53 AR FRIRIRS b A1) K
F I o F B Divichlet Je 56434 1 B4

@0
@)
of—ot=r—

2 BTM WY EI#IRIRR
Fig. 2 Graphical model representation of BTM

2.1 AR

TEBTM H BBt 224~ ALY, 51 biterm 257 Hi A

AT IR, B B R AT

1) A WA B T 9 R B4 @, ~ Dir (B).

2) A AR AN E R I 42 )R 19 £ U 0.~ Dir (e )o

3) A 8 biterm 255 B R BN RN b = (w;, w].):

a) MAJR Y 6 TP IR — > 28 2~ Mulit (0);

b) MR 2 AR AR w0, 0~ Mulit (@)

IR A G AR T b = (w,, w)) RIRG BEER AT LASR
N

p(b)= ZP(Z)P(Wi‘Z)zzazﬁau;Qoﬂz (D)

KL, 724 BTM R A HER Ry

pB) =[] 0.0.0: (2)
(i,j) =z

2.2 BEHIT
TEBTM P, i B AL S 8002 & 5 41 0, il



% 2

EAFRE A T BTM 0940 B8 M RS- & L7 ik 461

ARG @, , ZEAG T AR AR R AL Bl AR Y i ol 7 . FE
AR 2 S R E AR ) BB L R il i S8k 15 2
SHUE . 5 LDA 2K, BTM A BEXT S 500k 1545 0 k7, PR ik
>R HI Gibbs A HEAT I RUE BT o Gibbs $lAE 2 — &) i
)z A A SR 1] 9k 52 4 R 7 (Markov Chain Monte Carlo,
MCMC)SE%E , Rt g2 IE WA 20 4 . TAAT Gibbs iR, &
SEREEE MCMC ) iR, BIFE 3a16) | i8] B AL 2 i 381 4% 32
TR b = (0, 0) R (2] 2. B. 0, B),
HAAR 3 iR

(. +B) (1, + B)

(an + MB)

Horprez  RORBR TR b Z AN T A biterm [ 3 BL , n, R
7~ biterm 23 BC 45 82 I UREL, n,,, 27 1w 43 L 48 3080 2 (1 TR
B, MR R PR TR B, — AR b BB g
Rz, BRI b T A AR w0, o, 2B MO R FE 8 2 L
LinE Ty I DO WD o1 TR | B R o Y 1 o
M EB 77316 @, 7T AT Al T2
N +B

(3)

p(z‘z,,,,B, a,B)OC(nZ +a)

s=plwlz)s —— (4)
¢ = pwlz) S o+ B

o = _ n,+a«a (5)
z—p(Z)—|B|+Ta

Horp e, 8 8z il w BIBER 0, 378 T8 B | B
FORTAXT R, TFRIR EAEL

3 ETFBTM v 48 W AR & &3

BEXTYIHR AR 55 B R AR SCHE T T — R AR T BTM (94
WK 10 JIi2 55 ¢ 75 3« 1 did i At BRI I I 55 SR A A
A I 55 5 E R0 4R 5 16 R BTM S IR 55 1) 7 AT
I3t i 42 )R R A 0. F0 TR -8 0 A6 @, TR HEREAS 2 iR
% SCRY - SRR 53 A p (2| d) s SR 5 I FH 56 F 5 K HE B 1 K-
means 53500 IR 55 EAT SRS s i, i TSR 559K S i
e 55 B vl 55 BOARMULEE | 3R [l AEDE FESE R . 56T BTM A9 4)
YK 100 iz 55 Az BRAEZR P 3 B 7 o

- @BTME DNk 55304

??ﬁj@ﬁ NS sk R

- M :F’Zﬁ \\
Tl ) el
W 25 ik = . Ak
F8 B
N\

b £
3 XETE ] |

ML TA

Fy | @RI

JE B -

o
Mk %5

——( Ik 55 IehL < >

B 5

B3 BT BTM BPIIRI  55 K SUAEAL
Fig. 3 Service discovery framework for IoT based on BTM
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