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A Study on Evaluating the Utilization of Emerging Technologies
based on Satisfaction and Suitability

Wooseok Jang' - Hyeonju Seol’
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*School of Integrated National Security, Chungnam National University

In the era of Big Blur, a significant number of emerging technologies, have promoted unexpected rapid changes
in technological and social developments. However, with radical innovation and change, many potential users
rarely estimate how to utilize emerging technologies and their applications. This study proposes a framework for
evaluating potential users' expectations of emerging technologies. To do this, we gathered various posts in online
forums as new data. In addition, we defined and estimated the satisfaction and suitability of emerging
technologies through several indices. Then, we evaluated the utilization of emerging technologies by
constructing PROMETHEE model which could analyze two heterogencous variables - satisfaction and
suitability. These implications can be used as directions for applying emerging technologies that can bring high
utility to potential users in the future.
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1.4 & AT ol wAls et 5o AAAA AEATE Atst
T 2859 2HE BFA FH487] AHA TETH(Stahl,

71€ B A 2 AATE AR = 2 (Big Blu) Aol A 2011). AAZ B A AN E TR AY THL MY
S0, %o 7|go] NEA 832 ATHHong et al,, 2022).  F7] 913 S 7)&o] I LA HAE A EEgT
AAE Bt A3 B FFS MIAE A4 7N 71 At s Ao M E v A 2 e A
<o] Zdsta LHT e wet, O 71es Bl T A 4% AUk HriEE Ao gglon S Wenks tEh
H AFTY N2 7€ Ao A" o]dA FEH 2o AFA HF 7| HAL FH S ARsgol I
A A 7 g2 AA AL 2 ZAE HASH A A AAD HolE T AgFhs Al AU Xiang ef
314, AAA o] o]& AF AT (Von Zediwiz and Jin, 2008). & 41, 2023; Tran and Smith, 2018). A/AE EloJEl &= FAHXE &
3l o2 7le e FAA] SA AFL 54T HIE & &) & qad e A 1S AT S Y o3 A
At A3JeL 7le B g YFS WA £ AT o) 7o) $YsitE AL ek & YA AFAL 7}
(Rotolo ez al., 2015). A 7€y 4ol AL AT AHANA 2 84S
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& Hrtstes Aol Qs B AFdA = ol HEE9}
A T ARE HrtetaA gt ofd A9 dAE =
537] flall, 1) 2249l TR 22 ANES HEE Hlo
HE &8ata7) o1H, 2) 7|€9 2§ 7t AXE £ 29
A3 olehs wA M E Aldsthe A, &AE & Hrtst
L5122 EG AAA T2~ 2P S B e5 A 3T}
221l T3 A EY AN EL S A A A0
Aale) A A EA AL Foete AR A T
3 thakell tig AHEAES 71T B 7Hge] 2E o
(Schaztmann et al., 2013). AHEA= AN ES B8l 7|&
24A| 9} 2ol )3 =2] et(Cachia et al., 2007). ©] I3 ol A
7)ol gt Hrrek A AL AHEATE EA8HA A3
H2E Y2 A FHT 252 282 £ olgte S F
A A AESH EEEEE 159 HAE AAEL A3 A
AA 3 o7& A F-3HTH(Cachia et al., 2007). WEkA] o] 2 ¢k Al
ANeEde 83 71<d i 92E 7|g 9 |77t 234
O3 = 5 Aok B3 AAEAE AHEAY AE7HEol A
= 71€ H4 AR} FEH O I th(Weigand et al., 2014).
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(Pand and Lee, 2008). | F-22] § 2 E
T2 159 IHES AH R FA = g o, 744
AAZ 2 Fo|AY &80l 7 H = g
FAEAE B A AT T At =
& 9|9 g0l A& A A (Suitability) S 3 FH3A A
G A A 7l e taf ke &8 Bk
o] 7]&9] &-& Wetd oA FE F
o] & flal o g vfA ARE ALtste 1)
2) AAE ZF A A zpo] 5 A 3EATHCook, 2006;
Stirling, 2007). ©] F A E = AHEA7} el S 3eA& £
Aetr] el 8E = AXR Gt o2 S,
O] &g kel Tk o7 2pol7} E wf S/ o] o £ 7ol
A webA 71Eo] 1) B A 2 E Aol de] AH-E AL 2)
g TA o A-&3t7] oA Hrtskr] A AR ARS
< #4 8kt

£ 7ol A = PROMETHEE (Preference Ranking Organization
METHod for Enrichment Evaluation) 2.8 < &-&3}o] 7| &2 &
SEE HUeAth ol = T e o] 2 A S ue g of b=
o5 7lE 9AEA AR ey 28EHE WHEH
(Behzadian et al., 2010). QAR ZF o] A 7] &< 1) B 71 7]
Z9 o] A7) ¢+ AR 7€ B AN & 0 sl W E]
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Gt 2ol WG A% Aol o] FAEAGE RIS £ 90tk 1
2 A& AT E 7O E T th k(&8 Heh e -9 & 2
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(Sentiment Analysis)©] T}, o] eHlel AlAE AAElY
719} 2L A FHAQ T2 A H HAEE A5
o 2 W7tste 71" o] th(Pang and Lee, 2008). ©]& 34 A<
gAE T TAGY FAAY A& G2 THE TR
913 FHAA FE5 T A 3R T dTte 7
A AEE FAgE) 8 28 ArE =
SentiWordNetZ} 22 21 #43}H ] o] E o] Ho 2 3}
of goju A9 FHA doju} F(Clause)E 53 A4t
(Baccianella et al., 2010). 313 712 &-&o| kst A&t
o 3719} 2L JAE 2l ANEZRH EE37] 99
e Ay dAFo A FLEATHHan et al, 2022; Kim and
Kwon, 2023; Jung et al.,, 2023). £ A7 M E 7] &9 ARt
© 7] &8 Wt FFdte] £4317] Wil A $7
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=43l W o|tDay and McMorris, 1985). °l= 259 4
EE TS T AT ) e TAdER AR
S} GAsETE 2) YA et A 559 Zfo] 7 o
A E217HCook, 2006). Cook®] AT = FALE T+ HE
T ol & ZA5t7] 8l Ag 7] uk 9 A E(distance-based

consensus index) S A SHFHTE G A E= 1) TFALY 7}
BorA A, 2) Bt ol soluAY, 3) Brbdh gl g
Aozt 75 F7hske AF ] Atk AT AFe FAHYEE
9] A H(voter power) ¥ Al 57 = (preference strength)% e

& ok g JAER & 94 ATl F ARE Z&
0}7‘]‘/} NS A A8 BHLuo and Liu, 2022; Dong et al.,
2021; Albano and Plaia, 2021). ¢l & &9 Gonzélez-Arteaga and
Alcantud(2016)2] &1l 4= v}greti ] 2 7 8] (Mahalanobis
distance) & 7|02 3t Al FA NAME A AL, 25
A9 HA 4Fe d5d o 7179 dAEA A T

2y & %0}0"‘3} HAE7heo] AN gdo] 22T 4+,
gAY FEAEE BE FEARY 7|F] He 2 AR
(Reference Matrlx) w3 A A YA 2ol E w3 oA

AA TAARE TFA3THGonzalez-Arteaga and Alcantud,
2016). ololl & A= AJA SH S S8 A7k A EE 2
Eats o, g A& A= A& A328 o 5315
tekd A EE ZA variety, balance, disparitys 7 d o2
EAsH, Al 7k EAE B8 54 71 ¥ S YT

4= ATH(Stirling, 2007). o714 variety= 7]= oy &-§ et
o &, balance™ T8 Wte| £, disparitys Z& et 2F

o

o] ArE AT YTt AR ES OGS
TS AR wds T3 dA AdH9AY HIE ¢
(Rijnsoever et al., 2015), o] = A9 & 43l 7| &
g ool ot FAA T 3 A (resilience) = TS
A 2 #53 7]%% A& e, 3
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(Bordons ef al., 2004; Shim and Cho, 2020). £ A+ =3t 7]&
o &g et S &St S8 Fo] Y dd F
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22 7NE A B

O71E 9AAA E¥(Multiple-Criteria Decision Making
Model; MCDM Model)2 574 Aol tha] A< tiets 3
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(Preference Ranking Organization Method for Enrichment
£ &8stz . o] 71 & Ad 5% F(Entering
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A e 3o} an 4 9 3k Roy, 1991). ©] = B 7} 71 &8 2 7 of A
o] 128 X 5 g 4(Preference Function) S A 9] 3} 11, A4 o] &
S AN s fEF L N FdFS 4
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Figure 1. Overall Research Framework
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(“Virtual Reality” OR “Augment Reality” OR (“VR” OR
“AR”)) AND (“AI” OR “Attificial Intelligence”) AND Year:
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Table 1. Descriptive Statistics of Gathered Paper

Wooseok Jang - Hyeonju Seol

Published year Published Journal (Top 5)

year # of paper Journal # of Paper

2017 107 IEEE Access 296

2018 251 Sensors 157

2019 642 IEEE Internet of Things Jourrnal 153

2020 1,280 Applied Sciences 85

2021 2,062 IEEE Network 77

o2 PR ARE EUE =& TA ol e #-{3E  virtual environments, computer assisted instruction 2] 7] ¢ =
Al gste] Bg ek =23t B AT = Citespaces ol F53kA, AFH 5 4wl ol 7]wkgE A ol 7] 93k &50]
ggste] 7)o B8 Wk TE37] Y8, FEheE AF 85 S S8HE “Computer Assisted Instruction” S -8 HHoFO.
B33 7edE ST A VM E T #4E 7 =AY o 2R #e T #OJJr frAHEE o34 &§
3. Citespacew 4 &4 AFHE <Figure 3> 2o Al WO Fstdon 3 #9 o] FE &= TA Y F7H T A
Zstste] HojFm, A5 7 4] M2 FY2HE AW o T8 UM wiAlE AT o) & 53}1 ofgf o} 2ol 58§ &
0}” 7] °4 CE =0 MY B AP Vel 2Rs A ofE FEEGon], 1 23S 298 <Table 3>} 2.

A AAs ARE 7IHCE VEHE e MY TS
SE3 A g - U A AR Z

#| <Table 2>9} 2T},
<Table 2> B9 Silhouette™= 0.7% ZF 124 dof, 4
A HASEETFUAG o2 A Y EE L8

)
N
ko
Y
o
[

Ir
©

,]

— =
232 7Y E 25t AU A& 5o #H #1
A%, o8 71 Y = =, simulation, human-computer interaction,

Table 2. Result of Cluster Analysis

Table 3. Extracted Utilization List

Technology Extracted Utilization

Scheduling

Fog Computing

Autonomous System

Cloud Computing Security System

Applications for Developing Country

Energy and Resource Management

Mobile Applications

Safety Monitoring

Cyber-physical System

Energy and Resource Management

Internet of Things -
Smart Home (Special cases of CPS)

Smart Logistics (Special cases of CPS)

Medical Applications

Gesture and Body Recognition

Computer Assisted Instruction

A ted
ugtmente Ubiquitous and Simulation-based Learning

Reality and

Navigati
Virtual Reality avigation

Holography and Near-eye Display

Medical Applications

Cluster# Silhouette Selected Keyword
0 0.959 virtual reality, rehabilitation, physiotherapy, exercise, neurotechnology
1 0.838 simulation, human-computer interaction, virtual environments, computer assisted instruction
2 0.931 education, motivation, learning system, self-learning, mobile learning, simulation-based learning
3 0.86 navigation, image-guided, image overlay, teleportation, 3d reconstruction
4 0.958 medical education, surgical simulation, surgical training, anxiety disorder
5 0.949 holographic display, real-eye display, real world, stereogram
7 0.971 reality assembly guidance. avatar, control, body movements
9 0.984 intelligent manufacturing, work instruction, complex industrial operation
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& f r/artificial - 1yr. ago
wgmimedia
AR + Al = future of cooking (I might finally avoid burning my pizza)

* 1/4 cup

0:02/0:13 * =

Lk d Doawo 2 ) Share

+ Add a Comment |

Sortby: Best v Q Search Comments

dsh ol

ol &8 ek “6‘(%;%/ Hled)s e
o] + Citespacel A 28 7|9 =
9 %}% 719 E(measure, realtime,

glasses)E T3 91‘3} a1 7]-4‘32 4& H"]Emi g
H

gate] EAY ZE ks F
Assisted Instruction” 2.2 &
T &3ty B 11“4_1_ realtlmet “Computer Assisted
Instruction”¥} “Navigation”o] SFHTHIL A3t} o] ZA
248 7198y FFE A8 M g2 €8 o
“Computer Assisted Instruction”& &-§ #oF= &3t} 7
A 7199 =2 EBasier(Easy)= AHA U] 11/ S2of] T35t 34 A
25(0.625)7F A A *(0 25)Et} o} 3AA dol 2 L {AT
E3H lovest 22 34 1T A RAHA 71EA] o]
978 HATFE 7?*]%-"] THE TAHLE EReIAT

[ love it. It would totally make cooking multitasking easier and
[ love having the recipe handy. Understand the concerns about
safety with hot liquids etc, but if the glasses/headset are relatively
small then I do not see a difference from people who have to wear
regular glasses + the extra info and overlays. (...) It would in theo-
ry be possible to measure the temperature of containers using al-
ready existing tehnology(technology) like IR cameras or laser
thermometers and display them in realtime.

i ComprehensiveBird317 - 1y 200

Reminds me of all the promises made by google glass. What we got in the end was a low pixel, slowly processing
cyborg implant looking thing that was bad at everything

® ¢ d Oreply LQAward (T share

€3 hahaohiol2131 - 1y ago

] Ve
This is amazing. | wish it could count calories as well, doing it manually is extremely tedious
D12 Reply L Award (T, Share
® 2 more replies

@ MRHubrich - 1y ago

This tech is right around the corner. It'll be great for those that want it and those that fear this sort of chance can
just leave it alone.

O 9328 Oreply QAward I share -

i Ukleon - Ty ago

I think it's still quite a long way off. | worked on a smart fridge proof of concept only a couple of years ago. It
used a top brand fridge that had built in video cameras inside, which are designed to provide a feed of the
contents, which we could access via API. We were attempting to create an application whereby you could be
suggested recipes based on the contents of your fridge.

What we learned was that even with cloud-based machine-learning based on massive data sets of food
images, it was enormously difficult to reliably recognise foods.

Recognising 1 tomato on an empty shelf? Not too bad a problem. But who the hell has that scenario? A
plastic wrapped container of tomatoes is how they are usually bought and it never recognised it. The
reflection off the plastic, the multiple tomatoes, not seeing a full tomato - it hardly ever worked,

Even more issues with something like minced meat, which comes in plastic trays here (UK). s it lamb, chicken,
turkey, beef, pork? It had no idea and no way to tell. Not that it could tell it was a tray of minced meat
anyway.

Then put those things all next to each other like a standard shelf, in various rotations, states of wrapped or
unwrapped, half eaten (think whole vs half-used cucumber) and all the other permutations that the human
mind deals with easily and there’s so much to still overcome.

Unless there's some fully accepted visual recognition method on all packages and food types, or NFC or an
equivalent, it's going to be very challenging to recognise foods in everyday circumstances. Barcodes can't be
used as they are often hidden from view. QR is the same. NFC is very costly on a scale this large - on every
single product? Forget about that. Image recognition of brands and packaging is practically impossible, given
rotations, folding, regular brand packaging changes etc

Like us, you can probably get something working in a highly controlled demo (eg 1 tomato and 1 cucumber
on a shel, in perfect conditions). But making a significantly leap beyond that with common food goods looks
very difficult to me.

O 4B % OrReply Qawad T share

Figure 4. Example of Gathered Data
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Table 4. Summary: Satisfaction of Extracted Applications
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Technology Extracted Utilization Sentiment Score
Scheduling 0.018
Fog Computing 0.042
Autonomous System 0.085
Cloud Computing Security System -0.078
Applications for Developing Country -0.112
Energy and Resource Management -0.026
Mobile Applications 0.093
Safety Monitoring 0.027
Cyber-physical System 0.064
. Energy and Resource Management -0.047
Internet of Things
Smart Home 0.072
Smart Logistics 0.116
Medical Applications 0.036
Gesture and Body Recognition 0.127
Computer Assisted Instruction -0.042
Augmented Reality and Ubiquitous and Simulation-based Learning 0.091
Virtual Reality Navigation 0.109
Holography and Near-eye Display -0.073
Medical Applications -0.063
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Table 5. Summary: Suitability of Extracted Applications

Technology Extracted Utilization Consensus Ratio Shannon-weaver index
Scheduling 0.694 1.233
Fog Computing 0.625 0.831
Autonomous System 0.583 1.636
Cloud Computing Security System 0.667 1.339
Applications for Developing Country 0.694 0.637
Energy and Resource Management 0.653 1.232
Mobile Applications 0.583 1.557
Safety Monitoring 0.667 1.342
Cyber-physical System 0.617 1.608
. Energy and Resource Management 0.750 0.937
Internet of Things
Smart Home 0.733 2.005
Smart Logistics 0.617 0.637
Medical Applications 0.750 1.232
Gesture and Body Recognition 0.567 1.090
Computer Assisted Instruction 0.700 0.673
Augmented Reality and Ubiquitous and Simulation-based Learning 0.667 1.120
Virtual Reality Navigation 0.517 0.784
Holography and Near-eye Display 0.717 1.646
Medical Applications 0.533 1.323
43 71€ %7} =12 A8,
npA g A= )& o A2 4 2l PROMETHEES & Table 6. Set Parameter for Four Utility Functions
af old#d ARE Tt &S HUlshe Aotk Ut
A 0 2 PROMETHEEE BE A %9 71EXE vty 714 S Parameter Sentiment Consepsus Shann.on-weaver
o AT B AN BERG AT T A Azoz Seore Ratio index
2Ae 2ysgon T /)2 205 BEsty Bus S - : :
Atk me BEES Yeie 4 5 1EA 9 A P 0.09 0.723 L6d]
B el AR A5A $8 A ARG, ¢ 0.064 0576 0760
E3, 454 B4 98] B AT A E B Mareschalo] #]  _ Weight 0.500 0250 0250
33t PROMETHEE A~ZE$o]E &85} th(Brans and
Mareschal 1994). 3G AXEF o} E T3 & AFoAM e Al 0|2 ET|E PROMETHEE &< 2| &3lo] 38 ol g
fol Aol el Hagpet &8 Wbl a8 A5E 4 AET AIE <Table 7> 20] EQF%‘ T Utk 4% =4
%6}%} ol 338 A3 VY NEFFE o] F=pst & AEE] Y3l £ Aol A= PROMETHEE I 28 & 4 &
g(F L& Bt Aolo o) & HFrhutAE FHE A ke 4 FE WL £ FFNet-flow) S AEFHAL, 018 F
#HE AAd o Aot o] FHEANES EFFA £, 4 8 &Ik A E AT
RE 22a0 AR Yoo] 03 BEE BAGE FAL W <Table > BB, 22455 AFE(Cloud Computing)®] 7
Eotof, pk g9l ghe 24k T &9 227 SEH02 eyt a7 7le2 AEd A
2 ATl e g td HH} 7FEXE <Table 6>7  2F oIy Brpd o] &85} Zo] AgA7F 54 thdel A4
o] A3tk o2 A Eol| W3 Shannon-Weaver Aol of 7171 At 4A 2 LY AY Heste g’% HQkel| =
& pstg gkl Aol & A AARAT ol ARG AFE £S5 2 S8 U ASAE L F 28 U B AL EF
7} 29 2330] glo}, 03} 1 Aol S 7HA et olu M 5 Tk Rolbol A 7 U %L% Nsdtn B
£ % A%l Wl BEUAT} TA UE] sRolth A% Stk F 24 3L AGA 2 2 AR 28 el 3
G4 Pk AR ghol po} g9 WS Woll &34 e A4S WEEE A=A 2 dEET ol 3%, AT M 5
7E e, g AEE B EE o G4 44 0E  OFT FANA dFE WA 02 GEHE AT T8 e
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Table 7. The Result of Net-flow for Each Utilization

Wooseok Jang -

Hyeonju Seol

Technology Extracted Utilization Leaving Flow | Entering Flow Net-flow Rank

Scheduling 0.134 0.214 -0.080 12

Fog Computing 0.188 0.190 -0.002 10

Autonomous System 0.442 0.010 0.432 2

Cloud Computing Security System 0.087 0.348 -0.261 16

Applications for Developing Country 0.01 0.481 -0.471 19

Energy and Resource Management 0.113 0.261 -0.148 14

Mobile Applications 0.443 0.008 0.435 1

Safety Monitoring 0.181 0.156 0.025 9

Cyber-physical System 0.349 0.048 0.301 4

Energy and Resource Management 0.023 0.439 -0.416 18

Internet of Things

Smart Home 0.297 0.142 0.155 8

Smart Logistics 0.303 0.142 0.161 7

Medical Applications 0.149 0.222 -0.073 11

Gesture and Body Recognition 0.381 0.057 0.324 3

Computer Assisted Instruction 0.023 0.435 -0.412 17

Augmented Reality Ubiquitous/simulation-based Learning 0.270 0.108 0.162 6

and Virtual Reality Navigation 0.356 0.120 0.236 5

Holography and Near-eye Display 0.126 0.386 -0.260 15

Medical Applications 0.186 0.293 -0.107 13
el Al 2 A2 ol fA &8 4 Yot Bkl & 71ET FEANA Net-flowe] A S Hlastd, AE<lE
A o Ao 20l Hle) Bol Alxd oy pREd=oRe  H(0.025) > 7 B 7HEEA(-0.010) > FEFE AHFH
2§ ol de B85S RAE, AFFY ANBAN A (0014) 202 AEHAT &9 I £ 2L ARE vt
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