Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2021.22.12.737

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 22, No. 12 pp. 737-746, 2021

Arrde F4F 2 AY 229 4 24T 74T AL

A Kano Analysis of Military Drones for Disaster
and R&D Implications

Jae Hyeong Kim, Young Sang Cho’

Department of Industrial Engineering, Yonsei University

o 7S oA Fa% ATE FHsk §l F A -8 T2 ARgo] 71 A0 R dAEH,
TFollAE & At S22 AL 2 =9 A 82 T At S2Y &4 47 o]5 &40 gt & =2
ALo] MELE BMsHe AL BHOo & gt o] i B AoAE & E8 2848 4o R 71x(Kano) A&
Potrom, 7 BdE o]8st] # At E29 £ FHAEY BF, IANEAS(CS-Coefficient), FAH
= iR 5=(PCSI-Index), P-S matrix 52 ¥4 $3519tt. £423 A-8897]&, SR AlA 714, ¢
Sl 71eo] iEd FAEAH0RE Usg, & Ad B2 B4l S Bl
5 A%t ESE & AT A P-S matrix B4& B0 £44E A IS TESHYCH, FUH0R F 5EE 28
ol wet 53 £49] Xolg AmHET E Ao EHAN=
& 9ol J2 AT d 1S 5ol &8d AoE 7|qHt.

go 1 SE e ko
ox > re
b ot

2L oM ek Y R omlo

Abstract Military plays an important role in national disaster responses, and the use of drones for
disaster response by the military is expected to increase in the coming years. The purpose of this study
is to analyze how drone attributes affect the satisfaction of drone operators. For this, we performed a
survey of military drone operators based on the Kano model. We later analyzed the quality classification,
Customer Satisfaction Coefficient (CS-Coefficient), Potential Customer Satisfaction Improvement Index
(PCSI-Index), and P-S matrix of each attribute. The analysis results showed that the autonomous flight,
chemical sensor, and remote voice transmission technologies were attractive attributes. On the other
hand, the attributes related to the communication and maintenance of military disaster drones needed
to be improved. Moreover, we derived improvement strategies based on the P-S matrix analysis and
compared critical attributes by the experience of military drone operations. These results can be used
to develop and introduce military disaster drones and train early drone operators and commanders with

little experience in drone operations.
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Table 1. Example of Kano Questionnaire

. 1 like it that way.

. It must be that way.

. I am neutral.

. 1 can live with it that way.
. 1 dislike it that way.

If the function of flight in
severe weather is
improved, how do you
feel?

R S N S

. 1 like it that way.

. It must be that way.

I am neutral.

. I can live with it that way.
. 1 dislike it that way.

If the function of flight in
severe weather does not
improved, how do you
feel?

VTR RN

Table 2. Kano Evaluation Table

Dysfunctional
Customer 2 3 4 live
Requirements ||1. like must-be | neutral | with 5. dislike

1. like Q A A A 0
. 2. must-be R I 1 I M
uncm& neutral R I I [ M
onal

4. live with|[ R [ I [ M

5. dislike R R R R Q




SHEARSH7| &38R R A2238 Al123, 2021

Fhengold FPgelt EUSH 2ulat B
Al Fig. 22 SIT 4 U, WA ) 2
e FA S40] BEHA AvA7t RS,

A e

=
H4 grjehe 4uAph BUEsA gt AE £40]

ok QUH(O) BUEHL S4o] FHTW Lujxjel
o] ujeahH F7ISHL, FEEN e A9 BUE o
A Hlste] B7ksHe UakAel BAolt FAR(M) &
AEHL 40| FSE|ETE AulA] RS 9%
2 BlXA) oRe W FEEA Aok Aol Aulg
7 EUAES Lyl S4olth, FHA() BYSHE &
39| %% oiR7} Wt BakEo] oWt G vl
714 gFe EA4oltt. A(R) FASHS S4o] 35u
AHAE BT SE5A FOH BESH duk
9l B4} sl FAEAolT nhoz 3o
Q BASHS 32} B520] B UES LA}
52 LAt keldolx %2 SHol7] tRe] Sg

of et JeHdS AR T Fart A3

o)

Satisfied

Attractive(A)

One-dimensional(O)

I

Customer
Satisfactior)

<
Indifferent(l) > Y
b Must-b
.

~
~
~

~
~
.
~
Reversal(R) | ~+

Not implemented «<— Degree of Achievement —— Fully implemented

Dissatisfied

Fig. 2. The Kano Diagram

ShAJEL, 718 7he BE2 SEAY HRIGe s &
AELS ERoEA &4 EFol A7 stk ol
S 2s517] Y3l Timko2] TAEAIGCS-Coefficient)7}
AlRb=|lom, o= &4 FHEALY Wk F 3X8Z
Ql E44E5S tstste] Eq. (DT 2ol B (Better) A
5 Altolal, 3491 EAEE Aslsto] Eq. ()9
Zo] EWE(Worse) AGE Altste] $AHE9] Hol&

H] A RITH14].

L A+ 0O

Better Coef ficient = AT O M1 )
o O+M

Worse Coefficient = PR, YNy )

740

A= $4 &40 552 A+ WEY Ik
2 UE719 sid glol AZSE TS =50] A
e 2 oulsi, ENEASE 4 $40] 3FEA
AZ A ENEY 371 52 Yo ddigto] A
AeE BN 50| F7iske A Auigitt
J™-ol% Timkoo] N AREAS JA| A9 =
2T HoE A ThsE & AAISHA XEthe
AL etk ol siEstr] Al A A A
Z]4(PCSI-Index: Potential Customer Satisfaction
Improvement Index, ©|5} PCSI-Index)7} A= 3
tH15]. ol @A FFolA /o] AME AL Helst
= U229 3718 AASkE A2E PCSI-IndexE T
517] Yo AR @A RHEESES Polof Sk,
ol& Hdll 4 &9 34, F9F AT A Table

39} o] @A = 45k AES 1R AARI.

Table 3. Additional Questionnaire for PCSI-Index

1. I like it that way.

How do you feel about|2. It must be that way.
current level of the flight|3. I am neutral.

ability in severe weather? [4. I can live with it that way.
5. 1 dislike it that way.
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Table 4. Attributes of Military Drone for Disaster

Response
Comp. | No. Attribute
Al |Flight ability in severe weather
A2 |Improved battery efficiency
A3 |Improved battery charging technology
Plat | A4 | Autonomous flight technology
form 45 Collision detection and obstacle avoidance
technology
A6 Return to a takeoff point technology in case of
emergency
B7 |Improved surveillance camera performance
Pay B8 |[Improved thermal imaging camera performance
load | B9 |Chemical sensor technology
B10 [Remote voice transmission technology
cl1 Real-time military communication system linkage
Ground technology
Control[C12 | Improved wireless technology
Station c13 Improved radio jamming and video encryption
technology
Support D14|Improved drone training system
System|D15 | Integrated maintenance system
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Table 5. Descriptive Statistics of Respondents

Characteristics Response(No.) | Ratio(%)
Legion 29 61.7
Unit
Division 18 38.3
Sergeant major 1 2.1
Master sergeant 10 21.3
Class Sergeant first class 14 29.8
Staff sergeant 19 40.4
Enlisted man 3 6.4
Drone Acquired 19 40.4
license Not acquired 28 59.6
More than 100 times 12 25.5
Number 50~100 times 3 6.4
of drone -
operation 10~50 times 8 17.0
Below 10 times 24 51.1
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Table 6. Classification of Attributes by Kano Model

Attribute A O M I R Q Total
Al 11 24 10 2 0 0 (6]
A2 11 27 8 1 0 0 (0]
A3 12 28 6 1 0 0 (0]
A4 19 17 7 4 0 0 A
A5 17 21 7 1 0 1 0
A6 8 32 6 1 0 0 0
B7 17 23 6 1 0 0 )
B8 14 25 7 1 0 0 (0]
B9 22 18 3 4 0 0 A
B10 21 19 4 3 0 0 A

Cl11 10 28 7 2 0 0 )
C12 11 30 6 0 0 0 0
C13 26 10 2 1 0 O
D14 11 24 8 2 0 2 (0]
D15 29 6 3 1 0 0
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Table 7. Results of CS-Coefficient and PCSI-Index

Attribute S D L P PCSI | Rank
Al 0.74 | -0.72 | 3.98 | -0.35 | 1.09 4
A2 0.81 | -0.74 | 3.77 | -0.27 | 1.07 5
A3 0.85 | -0.72 | 3.49 | -0.13 | 0.98 6
A4 0.77 -0.51 3.19 0.07 0.70 14
A5 0.83 -0.601 3.36 -0.02 0.85 12
A6 0.85 -0.81 2.87 0.07 0.78 13
B7 0.85 | -0.62 | 3.47 | -0.05 | 0.91 9
B8 0.83 | -0.68 | 3.36 | -0.06 | 0.89 10
B9 0.85 | -0.45 | 3.64 0.00 0.86 11
B10 0.85 -0.49 3.77 -0.08 0.93 8
Cl11 0.81 -0.74 4.13 -0.41 1.21 1
C12 0.87 | -0.77 | 3.89 | -0.31 1.19 2
Cl13 0.74 | -0.78 | 3.55 | -0.23 | 0.97 7
D14 0.78 | -0.71 | 2.53 0.21 0.57 15
D15 0.80 | -0.76 | 3.98 | -0.36 | 1.17 3
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Table 8. Classification of Attributes by the number
of Drone Operations

Characteristic

Attribute |  Total
(100%)

Below 10 times

(51.1%)

More than 10 times

(48.9%)
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Fig. 6. Comparison of CS-Coefficient by the number
of Drone Operations
(Upper: More than 10 times / Lower: Below 10 times)
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