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Abstract In recent years, the automobile industry has been facing a major change with the introduction
of new technologies represented by autonomous driving, electrification, and digitalization. Major
domestic and overseas automakers are trying to use a systematic approach to customer satisfaction
through user interfaces to provide customers with a special experience and value beyond just making
products with high performance. This study proposes the Kano model as a systematic and qualitative
research method for satisfaction. As a case study, 17 functions of a product were sorted (3 operation
functions, 7 safety functions, and 7 convenience functions). This was done by analyzing the use case and
the customers' requirements for a smart trunk system. 18 new functions were derived via creative
ideation codes. In addition, a scientific analysis method is proposed for product quality attributes and
the strength of customer satisfaction. Using the Kano methodology, 25 functions were classified into
quality attributes: 18 attractive qualities, 3 one-dimensional qualities, and 4 complex qualities, which are
combinations of one-dimension qualities and must-have qualities. The functions that have
one-dimensional quality and complex qualities were found to have higher customer ratings than the
functions that have attractive qualities. Based on this, enterprises could effectively reduce customer
complaints and enhance customer satisfaction.
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Model
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Table 1. Quality Attributes Classification
Answer for negative
Like Must-be Neutral Live-with Dislike
Like S A A A

Must-be R 1 I I M
forAI;So“s]iEtrive Neutral R I I I M

Live-with R 1 I I M

Dislike R R R R S
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Table 2. Experts Interview

Work experience Time
Expert 1 System architecture engineering (15 years) 2 hours (3 times)
Expert 2 System requirement engineering (10 years) 3 hours (2 times)
Expert 3 System verification engineering (10 years) 2 hours (3 times)
Expert 4 Electrical engineering (7 years) 2 hours (3 times)
Expert 5 Mechanical engineering (10 years) 2 hours (3 times)
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Table 3. Quality Attributes for Smart Trunk

Function Quality Attribution Description
The function to adjust the operating speed of the trunk quickly or slowl
Speed control o ) perating sp r quickly or slowly
to the user's preference
A . The function provides a sense of smooth operation by slowing down the
Operation Smooth motion
moment the trunk opens and closes
. . Press and hold the trunk button for approximately 3 seconds to change the
Height adjustment N . .
height of the trunk opening (Low for short and high for tall)
To prevent injury/damage of the object, the function stops working and
Anti pinch opens in the opposite direction if a pinch or a pressure is detected while
the trunk is closing
. . This function guides the user with a buzzer (beep- beep-) when the trunk
Alarm during operation - X
is in motion
The function provides a voice/buzz warning to the user to prevent
Warning people/objects from falling or exhaust entering the passenger room if the
trunk is not fully closed for a certain time
Safety Failure guidance If the trunk malfunctions, it stops working and guides the user through the
and operation stop cluster
. The security function prevents the operation (open) of the trunk by
Security )
hacking
It prevents a trunk opening while driving to prevent a occupant falling or
Avoid opening while driving a luggage falling. The trunk will not be opened even though driver side
button pushed
Prevent unintentional operation The function prevents unintentional operation (open/close) due to system
errors
Safety .. . When the trunk is operated, it detects a collision with a human
Collision detection K X
(CIC) body/object using a sensor/camera and stops the trunk
R t 1
eHTO e open/close The function allows to open/close the trunk using the smart key
using smart key
Remote open/close The function allows to open/close the trunk using smartphone even in a
using smartphone distance, where cannot see the vehicle
) The function automatically closes the trunk when the user is away from
Auto closing (Away close) R
the vehicle
If the user cannot open the trunk because he/she is holding the object in
. Auto opening both hands, the trunk will open by moving the legs near the trunk or
Convenience .
standing for about 3 seconds
The function automatically operates the trunk by raising or lowering the
Semi-auto open/close trunk slightly without pressing the button while the trunk is open (similar
to how a CD is inserted into the player)
The function replaces the OEM's emblem instead of the button located
Emblem button .
outside the trunk
. The function automatically folds the last row of the back seat by pressing
Trunk extension o
the button inside the trunk to load a larger luggage
. The vehicle recognizes the driver's smartphone and automatically sets the
User setting . .
height and operating speed of the trunk
. 5 The window in the trunk opens with the same sliding function as the
Trunk window sliding \ . .
passenger door's window, allowing you to take luggage out of a narrow
open/close - .
space without opening the trunk
Voice recognition The function recognizes the voice and opens the trunk
Convenience . - The function recognizes fingerprints or faces, and then opens the trunk
Bio recognition A
(CIC) without the smart key

Touch button

The function operates the trunk with a touch instead of pressing an
mechanical button

Sliding type trunk

A sliding door is located on the rear of the passenger door, allowing
luggage to be loaded/unload from the sidewalk or in a narrow space

Shutter type trunk

The function of the trunk being opened by a shutter and inserted into the
ceiling of the vehicle
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Quality attribute: Speed control

Description: The function to adjust the operating speed of the trunk quickly or slowly to the user's preference

Positive question

. . . Like Must-be Neutral Live-with Dislike
How would you feel if you can adjust the operating
i 2
speed of the trunk quickly or slowly? - O 0 O 0
Negative question
How would you feel if you cannon adjust the operating Like Must-be Neutral Live-with Dislike
3 i ?
speed of the trunk quickly or slowly? 0 O 0 - 0
Table 5. Survey Respondents
Child status Smart trunk usage
Respondents Male Female
Yes No Yes No
166 72 223 15 71 167
(69.7%) (30.3%) 93.7) (6.3%) (29.8%) (70.2%)
Age
238
20-29 30-39 40-49 50-59 60-69
9 50 147 29 3
(3.8%) (21.0%) (61.8%) (12.2%) (1.3%)
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Table 6. Kano model result

Category Quality Attributes Result | CS A o M I R S sI DI | ASC
Speed control A 33% (515?“"/76) (1330%) (49%) (2%%@ (3%@ (71;) 0.73 | -0.18 | 1.10

Operation Smooth motion A 29% (513986) (2408%) (7106@ (1‘?;6%) (37%> (51;) 0.76 | -0.29 | 1.35
Height adjustment A 27% (ig;) (1470%) (;“i)) (1484%) (51;0) (5101/0) 0.70 | -0.29 | 1.27

Antf pinch Nt | 0% | o | aom | aom | @ | o | a | 057 | 074 | 205

oty A | 2% | gy | o | aom | ao | g | e | 060 | 035 | 138

Warning Oo/M 1% 42 90 92 10 0 4 0.56 | -0.78 | 2.12

(18%) | 38%) | B39%) | (4% | 0% | (%)

e iigugiegriit?jrrllcsiop o | & <136§@ (399‘%%) 520 (é%) 1% (3% 058 | 074 | 2.06
Security O | 18% | i | o | 1o | oy | 00 | (g | 068 | 063 | 195

B i ot | 3% | o | o | @ | @ | @0 | o | 08 | 08| 215
peration | o | | o | | i | @w | o0 | i | 055 | 077 | 208

(S&fgy Collision detection o | 13% (147% (iggs) (3@%) (éi) (o}%g (24%) 061 | -075 | 2.12
Ei?;t:mﬁte rﬁ/ecylose A 1% (49&) (3702%) (z?%) (éé)) (0}%» (24%) 0.73 | 052 | 177
Esei?;fm?if;f{gﬁe A | 3% (512;) (2523%) (5102) (1%)4%) (4?%) (49%) 083 | 030 | 143

(i coss A 2% | gh | oo | o | amo | e | aw | 0% | 08| 10

Convenience  |Auto opening A | 28% (i;f@ o | 6% | o | o | g | 079|029 | 138
Semi-auto open/close A 29% (5112926) (2534%) (51;)) (134?%) (6102) (24%) 0.80 | -0.30 | 1.39

Emblem button A 1165 | @ | o | 0 | oo | o | | 066 | 011 | 087

Trunk extension A 31% (51%66) (2663%) (é‘i) (515/1) (Z%A) (24%) 0.87 | -0.35 | 1.57

User setting A |32 | i Lo | o | o | o | aw | 075 |00 | 13
ZLZT?JZTSW sidine A |27 (51;;) (1203%) (2% (2559%> (g‘}@ o | 070 | 013 | 096

Voice recognition A 44% (é;;) (1355%) (12%) (1482%) (_’)Z/o) (2?%) 0.81 -0.16 | 1.13

Qo [pio recogniton AL 13% | o | @ | aw | o | on | aw | 064 | 000 | 083
Touch button A | 31% (51;46) (133(3/0) (130 " (251%%) o (3’;}) 0.74 | -0.16 | 1.06

Sliding type trunk A 30% (51;66) (1229%) (O(‘;)) (2534%) (]2030 % (36%) 0.74 | -0.14 | 1.02

Shutter type trunk A% g | o | o | oo | i | @ | 065 | 012 | 088
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