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Extending Sensor Registry System Using Network Coverage Information

Hyunjun Jung’ - Dongwon Jeong™ - Sukhoon Lee" - Doo-Kwon Baik™

ABSTRACT

The Sensor Registry System(SRS) provides sensor metadata to a user for instant use and seamless interpretation of sensor data in a
heterogeneous sensor network environment. The existing sensor registry system cannot provide sensor metadata in case that the network
connection is not available or is unstable. To resolve the problem, this paper proposes an extension of sensor registry sSystem using
network coverage information. The extended system sends a set of sensor metadata to the user by using network coverage open data
(mobile vendors, signal strength, communication type). The extended SRS proposed in this paper supports a safer sensor metadata
provision than the existing SRS, and it thus improves the quality of application services.

Keywords : Sensor Network, Sensor Registry System, Network Coverage

HEHT AHZAE o] &3 AA dAx=EL] AlxF 27

N&a ="z "0 A

Q ok
AA AX 2B A27l(Sensor Registry System, SRS)2 0]71F A4 WIES]A S04 A dolefe] F2b4 28 2 B4 g adg
18 AR A A HEL e ol & xﬂﬂm st 71E SRSE HEA o] AQEA @AY 57} Bery %011 A4 vlebe]o] €]
g Ao AT 5 AUk o] wRoAE odF EAE AAdsy] d, MELA AnYA JuF o4 AN AXxEL Ax7 3
WHS A AL PS A3 Amsh END AMeA] HE 0E HolT(EAM, AF B, FA B E ol g-ako] AHEATE et
4 MEAZ e B3] A9 % A9 A4 vEolHE 7z S0t of EFAA Ak S48 SRSE AHgARI ueh o

AA o A vetlolBE ATFoRA SEAN2e FAL RAT

o

IIHE : MM HIESRZ, MM HXAEE, HEI AHB2(X|

.M E 4 SAAE AN obstE FAge o A AnE AR
Qi FAo] ARHE RS 29U 5 dth old@ A%

Aol Aqulat 22HQ B ARE olgele] WAL 4 3l

=

2 AE<IE Yl(Internet of Things, IoT)S o] &3 &
AzEl @ qE s e 98 thakd Al 7%, ol AA YEYZ(Wireless Sensor Network, WSN)=
gufo] 2~ 2 A ©loly A 7]go] &EsiA Aol o o3 Padsk 2o sutozA o yxﬂ}q(gg_
stow e ok de] HEHa o] FH5= FH = %E 28, 48, AF 55 o] &3ly FH A3
=

[t o

P

N

Fyold iRZ 49 IT 98 7]5S 9% 1o/ .
JAEY 71%S Aol Aol FHE ATes ARY 2
grelojt2]. Feom Au2E AT skl A4 @
HolEl 2 Aat] sete] olrleA tiApl[3], A e
Qoi[4], WA MM ~[5], ZeeE B7¢) [oT ofjEelAolA
[6] S¢ A7 APk

0T 3746 227 Juts el ze] 24 Hug of
g3te] A5 Auas AT 5 U oS %

A delElE AR Egslel A
ATHL A A v, AT WNA

225l Afo]o %‘i%%* V:xﬂa 7}Z] 01‘3}
AX HA~EzR Al~®(Sensor Registry System, SRS)
2 0T $A0A 45e84 EAS sladst] s A=A
9—‘11 ol 71714 FAHoE AA dHolEE F415te ¢
v S 9 HeE & Qv ZEdYAe|tl 7] SRSE ©
1% AA VESA SA)A] A dolE 2 AR kst

f

|
=
<=
ol

# o] =S 20159 % A (sl Aoz gmAtAde] Adg v _
of SalEl 7] %174k %) (NRF-2014R1 AL A2058902). AR 4 = on AE i8] A=A 22 SRS
LR IR i A R e e B = RS B B R e e 2 = 2993 AlA] f B AA] glolele] &7
G EAN Se e S w0aw A4 ol 4 % A, 44 delelsl 52
2890 sk [ FE-AFEN TS w e Ag 1Y, olF v B AW HAs #AE AYaL
Manu%cnpt Received : August 4, 2015 . =
AcceptedIAugust 24, 2015 ) 9)\01, SRSQ ‘21'78' Hc]-?j'ﬂ] EHOP‘)% ﬁ?ﬂ %Q’[S]
= Co—corresponding author : Dongwon Jeong and Doo-Kwon Baik A2 o= 7|9k SRS A A9 AMEAFe] HAREE o

(djeong@kunsan.ac.kr / baikdk@korea.ac.kr)



426 SEMEIGS=2A/AZER0 R HI0IH S M4T HM9=(2015. 9)

Zstel e AN WEHolEE Wolo AW, A% Fzel
MEAZ ol o 22 A A8 AN dolHE o) &
@ % gl

o EAES Ad

of =& A= dF 7Iuke] SRSe AR S A
S st dEYD 7AnA ] e wol

ElE 7|WhE & SRSAIZRIS] S W& AlRbgith

719 SRSt EeHAE WEYZ Ao A AA dolH
A2 AFsA Rt o5 s|Asty] Hste] A
Zd] 7]urs & 3 SRS7F AAEEHATHIL AR o

SRS+ AM&ALY] o] HARE dS5sta &8 F
| e AlA HolHE REupbd tulo|xe] wWE HA)
(Preloading) & & 2 M
ofml A 2 A s}
S ¥ SRSOIA AR oSe AF 84F 13t o F9

=

g Eol AT AYYLHIOL o AFAAE A7
W A2 o HE AFAE we Hesel A=
A5 H5E F5AAT

ST B R MEAZ AN AR o5 J1w SRS
toqhs AAe Adnh AnE A8 med o
029 o|F ARE dlZstel AulzlA ol§F A #
A g Aol e AAeA 5 olF A2

EQA AuAd x4 Ferhd o dEv= A4
detdolE & #4118 4 gk MEAA AveAd £33}

2 e Yo o]Fst o)F whHv|el AA HALEF

e Alxdsto] Aol #7|A HW A AA dHolEE

Aget7] 8] SFHE AA HErdolHE WA XA H
. &, ol @ErIZF AIE Al dolEE E85A] £}

A H #E" S8 AMujxe AA ASE X3

T2 7|9 AR 439 719E & SRS7F AYE

o = =
TARE b flstel MENA AMEA e oF AR
S 443 Fgd SRSE AAITH

3. IEY3 HH2IXIE 023 SRS &

o] A& 7|E9] A= dF 7|9k SRSelA 2t
HE ddaty] skl MlEA A A tF eE dlo]
BlE 283 g8 SRSE A

ol ©E7IE o]&dt] 54 79 F2 9 A9
W A5 UEST MuAS o] §skA Xah= A9t
oo AL UEAA 7AMAE Yot Fe=A FA
fAlEol AYAA Kok FANESA vAd Ao,
A e A AG3 v Aol B vESA
A A e o ARE &4 48 5 Aok AHEAe 4
22 52 f vEYSA AHYA FEE ol&sto] UE
A mAd e AN e o]HE wopthd Eobg gl
HEAA ZZS du g 5 v

Fig. 12 OpenSignal[10]e14 Al gate YMEYZ 7
A AREE ol gdte] Al dF Aqe] AT FEE ¢

tlo
Ry

NetworkRark™

® () SKTelecom —
® ® LU [r—
® () olleh —
© Al Networks,

Fig. 1. )Ekarhr;le Sérvice of Network Coverage Data

B3 o EeAoldeltt o] fEeAolAe GPS Hu(s]
£, AE)E NZoR 94 Weldl A A9 ) FANE
o NEZE dolEE o] A melFth vEND
ANeA Ans dg AN ATsE B A,
Y NE JE, QEE/GEEE SE ol o] =
2o e F SRSS BHE MEAD A

E

A
93 A=A

of

o —
m
ofr
2

oA el EAS t71 flste] )
ol & ol &3k WS Akt

AR oo 719 % SRS AMEALY] o]F ARE oS
sto] Al dEtElOlHE vlE] wolth UESA Aue]A]

o8& o] &3t AMEA7L o5 d AR WESLA eI}
oFstAY AREE 4 Globd ofgk Y9 AA HEHOlHE
ng] Agste] kgl A WEeHooEHE AT F Uk
Fig. 2v A2 dZ 7|9 Alzglel A4 detdolE 4l
dAloltt, AR oS 7Hk A=A = AMEATL o5 E 7
25 v dSste] g A2 A dErdolEE nlE A
Azt diEo] JFE A9 vy A2 T4l e Fast
A FH AAZEE AA doJEE Falste] sjAe = glr)
%, A5 AEoA SRSEHE ts A= A4 e oy
E(S4~S6) A5k o 2ol SRSEHYH &g A9
HErdo]E1 & FalshA] Kt wg $Alslse wE
olElE o] g3te] FH AMZFE Falg AA dolEE 3
A8k otk A2 o= 7]k SRSE thS AEe Bl Ay
oF F-astAl AA dlely A& JhEskAl st AT <14
b ARoA AR e oF & AS AA HolHE
AT = gl A2 B5 AY(Disable Service Area)©]
WAGTh AU~ B A9 ZIHE AA(ST~SIDAA
Ak AA dolEE siAER Kt &AHTh Aok W
o] AL Az 25t MESA AMEA] HHE o] 83}
Sk A2 B A9 A4 HEHolEE A Esitt
UM AFF HZ o= 74k SRS ¥A™E dAs] 9
3 o] =E-oA AgtslE B W NS Fig 33 2tk
HEYZ AvjgA 7]k SRS A A3 AHER7) o]
43 AME v AT w dEYZ AR ZRE o
43t AFEA7L o] 88 AAES ARl et Hadk
14 detdo] B E w2 AR&Abel Al A g st Aolth 7]
o AR o= 7wk Pe Abgale] ARES o =5}
AR dFse ARE v wolgkAwh Aot Wy
S AR FFEte A UENA AMA FRE

O

o
=

2
2
4

X

=

E
= ro &

S odo i



Disable Service Area

Fig. 2. Example of Sensor Metadata Receive Using Path Predict
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Fig. 3. Concept Diagram for Extending the Existing System
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Identifying a user and acquiring a location information of the user

i

Applying path prediction algorithm

1

[ Deciding the next path from the algorithm J
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Check the network coverage information
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Fig. 4. Overall Procedure for Providing Sensor Information
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measuring_disable_coverage (networktype, vendor, standard_strength)

-

: Segment [] < get_all_segment ()
2: for each Segment:s do

3! cp < get_center_point (s)

4: sd < get_distance (s) /2

5: ss < get_signal_strength (cp, sd, networktype, vendor)

2
3
4
5
6:if ss < standard_strength then
7:DC[] < s //when signal strength smaller then standard_strength
8: endif

9: endfor

10: return DC[]

Fig. 7. Service Disabled Area Measuring Algorithm
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Table 1. Development Environment

Feature Detail

0S Windows 7 Professional K (x64)

Processor Intel(R) Core(TM) i5-3570 3.830 GHz

RAM 12 GB

Development Language Java

Mobile OS Android OS

Android Emulator Version 4.1.2

Web Server Apache Tomcat 8.0.8

Database MySQL 5.5
CrossroadPont
[@=id Char(20) NN (PK)
User
lg= id Varchar(20) NN (PK)
cpl I i cp2
[@=id Char(20) NN (PK)
= cp1 Char(20) NN (FK) il
@= cp2 Char(20) NN (FK)
UserPoint
la= no Char(20) NN (PK)
@= userid Varchar(20) NN (FK)
Segmentid
PathSegmenCove age
= id Char(20) NN (PK)
(@= Segmentid Char(20) NN (FK)

Fig. 8. Data Model for Network Coverage Based Path Prediction
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Fig. 9. Snapshot of Implementation Using Network Coverage
Information
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(A) Crossroad Points and Path Segments
(B) Example of Service Disabled Path Segment
Fig. 10. Snapshot of Implementation

Table 2. Evaluation Result

Path predict based SRS| Proposed method
Network dependability High Low
Sensor data availability Low High
Communication overhead Low High
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Fig. 11. Service Disabled Path Segment and Group Size Evaluation Result
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Fig. 12. Total Disabled Path Length and Lost Rate Evaluation Result
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