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Internet of Things—oriented Heterogeneous Entities Relation Service Model

LI Guanyu, AN Jingmin'

(Faculty of Information Science and Technology, Dalian Maritime University, Dalian 116026, China)

Abstract: Entities mostly exist in heterogeneous forms in Internet of Things (IoT), so solving heterogeneous is—
sue is a vital task for developing loT. On the basis of analysis on the characteristics of entities and their uploaded in—
formation in IoT, an agent—based heterogeneous entities relation service model was proposed. The functions of model
include entity information data processing and entity service logic construction, and through using the new inter—
objects dynamic relation calculation formula proposed in the paper,the heterogeneous data was transformed into
their relation closeness (values),and the agent service sequence was generated based on it. Combining with the bi—
partite graph theory, the agent service logic was realized in loT environment, which overcomes the heterogeneity
that entities are unable to communicate with each other properly. In the model, entity interactions were completely
replaced with agent interactions,and these agents were governed under the established service logic. Finally, the
simulation experiment was performed on the model. And the result shows that not only can user’s service require—
ments in loT environment be met but also it is better than the traditional ontologies and semantics technology to deal
with heterogeneous issues in the data updating, service quality and conflict handling.
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Fig.1 Conceptual model of entity relations in Niche
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Fig.2 Creating mechanism of entity relations and service logics
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Fig.3 A'based inter-A relation weighted graph in Niche
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A A AR e JAY e AT
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Fig.4 Service logic generation mechanism diagram
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Tab.2 Experimental data set

No i 5 OHGEAS bR Co BGEA
1 ARG 28 118 2 897
2 IVAE 20 51 5745
3 Tt 25 103 6 896
4 i} 11 24 2 067
5 [=xg 10 18 1188
6 FREN 33 83 7 089

FIH Cex AERSEIBHESEE, BT Cov TThRUESR
— S S TECEE B3 2 P s S B AR B
3.0 /NS ) BT SCE X, P T N TR B
FEC, RIS AT LA P HE e i EER . FhEUE
Cix FEALE TR O B 2k, BAR B 22 B 31k,
JITAE B bR B W 28 45 B, R A 38 B IR A B
B H B BB Cox i8R0 3 R, 3C
B2 5 AR BE I FH ) Croe BRGS0, Hodx
4 Pl e BRI AR HAs X S 58 A ).
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Tab.3 Examples of data Cix
SR T (Identity) HE Act SRY) 0 [ LGB 2B )/(°E,°N) e 7 WORL FIk
Test 11 Use Knife Kitchen(121.535 702,38.875 473) 11:10:04-11:13:34 1
Test 11 Use Pot Kitchen(121.535 703,38.874 762) 11:11:45-11:24:12 1
Test 11 Use Knife Kitchen(121.535 702,38.875 473) 11:17:14-11:21:54 1
Test 11 Use Microwave Kitchen(121.535 709,38.875 469) 11:17:14-11:21:54 1
Test I2 Watch TV Bedroom(121.535 711,38.875 501) 10:54:20-11:21:54 1
Test 12 Use Massage chair Bedroom(121.535 707,38.875 499) 10:55:27-11:21:37 1

FSEERI A Cra BEDLST AR ST, —3 43 60%
HEEAE I -5 TP VR INZRAR A s i i
S HNEE 55— 53 40% ) E A R il
A2, UGS UEAR SCHE M 1Y) ZR G 78 1) R 1 R R0k
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R S AR S VR AR R Ak AR 55 A K PR
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VEAFSEES 2 R g s 2 55, TEANNT F 1 B
MO TR R A 2 g s i EE R
25 B B IR 55 A TR 23 L S IR S5 37 5 BT [R].
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55 HEFRLE TR B p 24 O, BV HE B[R] Ao 1) 22 4 1)
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TR TETHR R R DK AR s A
7(10):

_PS-CS
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HoA AR (Accurate Rate ) 7 - 55 77 14
& PS(Proper Services ) ¥ 2 Hi] R Zu R iy $E 41 (1) BE
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Fig.5 Test comparison on simple scene

MULES BRI 6 Fid 5 B/ Cre BEATSEERY
SRR AT LA B, =Mk A 4 B LA R A Ik 55
WERR R ZE A RARK, (HMN 4 ALV E
SCHR[4177 % (9 iR 55 HERf R AE B 4 B9 ZER BT i
SRR, A RE N, R Tt i R R TR
B P ) S HOR NN EWBE , R BE M SE PR
Bl 5 )8 s SCEK[S T AAE 6 Mgt ISR Y
SEPLHNER 1 AR5 4 AL A B0, IR IR AR T71%
SR T AL BREOR T BN SRR, i dl

AN NS Z P A 4t D R 55 il 5 () M 40
K5 TARSCHY 5 2% R T LA B WA F2 582 ) i, 7
BT LR T —Fsh ST AN A2 S
OB AN TE A A BB (5 S, [ R SR
THRARSS G 177 2R Y100 P R kS5, i
LEASUN T S2 00 45 3

£ 6 Pl T A S R Rae , IR 55 1
%3 BIEE ELE 0.79, 0.80, 0.65, 0.87, 0.66, 0.81
Lods. ARSI T ToT IR (B AN e 1k
BN, TE LI R N B B AL 43 2 AR R 52
¥, AR SO EEAEARIE IR 55 v R ] s e g .

KW 2 X2 T X =R 5k AT A
5 AR SCRMNRAE 6 Tz S BUE BRI AL/ N
PG 4 41, RS 5280 1 AR 7 X = A
T3 1 E B 2H 50U 1 S 3 5 SR SRS B R 55 HEAE U
W, AniE 6 FIi.

12 ———— SRS
— A CHRMTE

10 ARk
208
< - —s
= 06
=

0.4

02

$1d 5524 %34 o544

6 FiIZSHR AT Cr
B6 %yxEistit

Fig.6 Test comparison on multiple scenes
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