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As one of recent issues in the information and communication industry, internet of things has attracted attention to provide
intelligent infrastructure services which connect and share data and information between real and virtual world. According to
the development of these internet of things technologies, types of machines, telecommunication devices, and terminals are increasing
tremendously. In this situation, connectivity and interoperability between internet of things components are important issues to
build a hyper connected society. To visualize this society, it is important to set up and develop information and communication
technology (ICT) standards among stakeholders. However, under limited budget and human resources, it is essential to rank stand-
ardization work items for setting standards with respect to efficiency. The purpose of this study is to provide a method for
setting standardization strategies within group decision making. As a multi-criteria group decision making tool, analytic hierarchy
process (AHP) is adopted and applied to determine the priorities of setting work items. The proposed method first defines decision
making problem with objective, criteria, and alternatives which produces a hierarchy consisting of upper and lower criteria. Then,
pairwise comparisons of academy and public sector experts are performed with respect to their relative meaning and importance.
Individual surveys of expert groups are collected and summarized to determine relative criteria importance measures. Furthermore,
to deliver reliable importance criteria measures, differences between academy and public sector expert groups are compared and
tested using Mann-Whitney non-parametric test. The results are illustrated for useful guidelines to practical group decision making

in standardization strategy establishments.

Keywords : Internet of Things(IoT), Standard Setting Priority, Analytic Hierarchy Process(AHP), Multi-Criteria Decision
Making, Group Decision Making
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CR = CIRI (1)

Cl = 434 A5 (Consistency Index)
= M —1)/(n—1)

+4%]4*(Random Index)

Amax = A ALFA]

noo= WIES

) += Satty[17]7} A|<F3F <Table 4>2] %7}
71Ege] e dEAFs ol g8kt

<Table 4> Random Index[17]

ol R Rr|Fe A= A
714 93 27H0.589), AAAA FEIFE4(0.213), 4
ARFA(0.198)2] AR FLES AAsion], A=
Aur F7)F9 HoEAAE T 7SN E5E(0.436),
A EFSE 711 %2(0.418), UHETFSE 97H0.147)¢] =2
g A7k

ooER, A Fo

e

fr
ol\
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<Table 7> Criteria Weights-Academy

n 3 4 5 6

RI 0.58 0.9 1.12 1.24
n 7 8 9 10
RI 1.32 1.41 1.45 1.49

<Table 5> Expert Occupational Group

Frequency Ratio(%)
Public Sector 10 50.0
Academy 10 50.0
Total 20 100.0

<Table 6> Expert Work Experience

Frequency Ratio(%)
Less Than 5 Years 3 15.0
Less Than 10 Years 1 5.0
Less Than 15 Years 3 15.0
Less Than 20 Years 6 30.0
More Than 20 Years 7 35.0
Total 20 100

SHA Ak Aol Brb7IEel i 7FS A= <Table
7>3 2} \A, S AEThe FIEClA e Tak

Ho =7

Academy
Upper Lower
Criteria | Criteria | UPper | Lower | Total | .
Weight | Weight | Weight
L11 0.198 0.1385 3
Ul L12 0.6997 0.589 0.4120 1
L13 0.213 0.1490 2
L21 0.147 0.0441 6
U2 L22 0.3003 0.436 0.1309 4
L23 0.418 0.1255 5
= F71E 2120 AEAE WA 2@ Fa

TolA = A7 eA gaade] THEAE (04120022
7P A Bdsigen, S e 9% 2U)E b

gretesitt. ol gl a4 9
71&H It

(0 486) xl*‘ QA 2R 7H54(0.410), A E3H4(0.104)

o G FARE AANGN, I AP ol
NzAE = e L1

(0.374), =373} %@‘%k(o.zosm CEE shA| o] A2
=98 29T #AE AN

i g o b B e = IR R L B
N7 S EI] TEEA S (0.3401) 082 7P A

ﬁ
N
;r
L

datglon], sl sk A7 FU1Ee] 7HAIE (0.0629)
2 7P S deint. ol gl I R Rl &
Aol glolA gl olAaA

& el oAl B
[e]

A5, 2 AFA ) Aoz 7]

Y FAEE ta Aol
7F AT F, Al Aol A vl = et AR
g 7159 F25(0.1385)7F T Aol A= WA v
2 TRE(0.0728)S RYoH, FFH-T oA Hlay
=A A AAANA SRIbeAd e F85(0.2869)7F
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A Ao A= Hlald v TR 5(0.149)F Ko AA|
9ol k7o) WiFo] #AH T
<Table 8> Criteria Weights—Public Sector
Public Sector
Upper Lower
Criteria | Criteria | Upper | Lower | Total Rank
Weight | Weight | Weight
L1l 0.104 0.0728 5
Ul L12 0.7471 0.486 0.3401 1
L13 0.410 0.2869 2
L21 0.208 0.0625 6
U2 L22 0.2529 0.418 0.1254 3
L23 0.374 0.1123 4
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<Figure 2> Comparison of Criteria Weights
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<Table 9> Mann-Whitney Test Results
Decision .Academy Pgbllo Sector P-Value
Elements | Min Max Min Max
L11 0.028 0.430 0.008 0.117 0.4270
L12 0.105 0.652 0.078 0.563 0.8798
L13 0.013 0.450 0.039 0.506 0.0587
L21 0.010 0.083 0.008 0.143 0.9097
L22 0.035 0.506 0.023 0.652 0.6229
L23 0.038 0.253 0.018 0.143 0.3442

S FES RYoH, AL
M 73%0115, ?‘%ﬁlﬂ # 225(0.038)

A AieAbe 18dk B7)E 75X <Table 10>
2t AR A Aiabs F7IEdA A F
Qo] 7FEA(0.7241)E = 9 7FEX)(0.2759) 2k
A Folatglom, AegA Fare Fr|FdAE Al
=2 3 E7K0.549), A AL g E7F4(0.303), 8
FEA0.148)0) £MR FoEE AASAT EI, o



Application of Analytic Hierarchy Process for Relative Importance Determination of Internet of Things Standardization 53

= A5 T Rl e Sl TIEEEE(0.428),
A TS 7101 5(0.396), THETS FKH0.175)9] o
2 FaxE 2439

Tl BU1Ee] A E @ 18 FaEE
<Figure 3>3} 7ol A&7 4 I a¥e] 7FsAE 0.3
2 7 = gl o, s 1F3 9% FUlE
VA E 0.05260.2 7HE SHAl shdetSieh Egh A A A
A g E 7H54(0.2120), =W 7]E AEEESE(0.1285), A

O

P
-

<Table 11> Work Item Scores
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<Table 10> Criteria Weights
Upper Lower Upper Lower Total Rank
Criteria | Criteria | Weight | Weight | Weight
L11 0.148 0.1036 5
Ul L12 0.7241 0.549 0.3841 1
L13 0.303 0.2120 2
L21 0.175 0.0526 6
U2 L22 0.2759 0.428 0.1285 3
L23 0.396 0.1189 4
L11
L23 2 L12
0.3841
0.1189
0.1285 0.0526
L22 L13
L21
<Figure 3> Weights of Criteria
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W6 4 4 4 4 3 3
W7 4 4 3 3 3 3
W8 4 4 4 4 4 4
W9 4 4 3 3 3 3
W10 4 4 3 3 3 3
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<Table 12> Grouping of Work Items

Work' Item
Work Items Priorities Rank
Wearable smart [oT Device interoperable 3.999 |
and control technology(wg) '
IoT communication technology under 3.870 )
infra-less environments(w6) '
IoT service oriented network(wS5) 3.818 3
Heterogeneous service interoperability(w3) 3.818 3
IoT device mutual certification technology 3.606 5
(w10) ’
Open DIY IoT HW/SW service(w9) 3.487 6
Customized manufacturing service scenario 3451 7
and Requirements(w1) '
Low energy IoT data transmission and 3383 g
communication control(w4) '
Heterogeneous LPWA terminal 3368 9
nteroperability(w7) '
e-Call service(w2) 3.368 9
IoT big data privacy protection technology 3303 T
(wll) ’
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