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Abstract In recent years, the needs of consumers for personality and personalized clothing are
increasing. Knitting machines, which produce clothing by the user at low cost, are a good way to meet
consumer demand. However, the user is having difficulty in using the knitting machine pattern
program, which is a software program, independently of the operation of the knitting machine.
Therefore, this study conducted a literature review prior to the empirical research and evaluated the
usability by selecting three kinds of frequently used knitting machine pattern programs as research
subjects. Based on the nine usability evaluation principles derived from expert group discussions, the
study found that the needs of users for nine evaluation principles: visibility, conciseness, operability,
consistency, accuracy, flexibility, intuition, error recognition, and supplementary explanation ( The
purpose of this study is to identify the direction and alternatives of usability improvement for the

interface of the knitting machine pattern program.
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Fig. 1. Circular Knitic
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Table 1. Three principles of open source hardware

Step

Contents

1

Design source code should be easy to modify.

Open source hardware is encouraged to develop using
components, processing methods, unrestricted content,
and open source design tools that are readily available to
anyone to make the most of the hardware thy use.

Open source hardware encourages users to freely use
and control technology by sharing knowledge and
encouraging usage by sharing and sharing design.
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Table 2. Knitting machine pattern program process

Step Contents
1 Import a pattern or image file
9 Detailed setting related to the knitting machine(type of

printing machine, output speed, number of colors)

3 Set print size(start and end point), Pattern size, etc.
4 Digital preview of printout
5 Transfer to knitting machine
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Fig. 2. User Interface
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Table 3. Elements of Usability Testing

Elements Contents

Accuracy and completeness required to meet

Effecti ;
ectiveness the use’s goals

Resources required for accuracy and

Efficienc . . .
1ciency completeness required to achieve user’s goals

Satisfaction Ease of use or degree of user satisfaction
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Table 4. Collected Usability Assessment Factors

Maker Contents

— Intuitive System Status

— System suitable for actual use environment

— Give users freedom and initiative

— Consistency and standardization

— Error prevention

— Design to understand just to see

— Flexibility and Efficiency

— Simple and beautiful design

— Help users recognize, diagnose, and recover from
errors

— Help and documentation preparation

Jacob
Nielsen

— Use familiar metaphors
— Direct manipulation
— See and Point
— Consistency
— User’s Control
interface — Feedback and Dialogue
guideline — Forgiveness

S — Aesthetic Intergrity
— Atypical
— Knowledge of Audience
— Accessibility

Macintos
h human

— Effectiveness
— Efficiency

— Saftey

— Learnability
— Utility

— Memoryability
— Visibility

— Feedback

— Constrains

— Consistency
— Affordance
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Table 5. FGD Questions

Questions Contents
Q1 What is the solution to the problem?
Q2 What are the obstacles to functional operation?
Q3 What interface elements do users often use?
Q4 What makes the work more efficient?
Q5 Whaﬁ areAthe essential elements of screen
manipulation?
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Table 6. FGD Usability Principles

Step Contents

The spacing, placement, and size of each

Visibilit ;
v element are appropriate.

Use concise terminology that users can

Brevity understand

maneuverability User's free operation

consistency Standardized system

accuracy You should know what you see immediately.
g If it is inconvenient, there must be an
flexibility .
alternative.
Intuitive Tt should contain only the necessary contents.

Error recognition Errors and content should be identified.

supplementary

explanation Help and Supplemental Description Presence
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Table 7. Usability Assessment Overview

Overview

Assessment date 2019, Nomember, 7—8

Assessment target Knitic, AYAB, KnitBird

15 Students in the Department of
Fashion Design at Kookmin University

Assessment subject
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Table 8. Usability Assessment Task

Table 9. Result of Usability testing

No Component Contents

Output related,

Load an image file or pattern file.
menu, progress

Knitting Machine
2 related settings,
menu

Select the type, color and printing
speed of the knitting machine.

Enter the value of Start Needle and
Stop Needle by 20 characters each.

Output related,
related settings

Output related, Enter 200 pixels horizontally and
Image vertically.

Check the output before previewing

Output related and send it to the knitting machine.
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Table 10. Satisfaction Survey Results
Table 12. One way ANOVA Results
Component Average Knitic AYAB KnitBird
satisfaction Questio | mode Standard
moan 3.60 3.42 3.73 3.65 n 1 Average Deviation N F P
Menu 3.41 3.28 3.51 3.45 A 3.27a -804 15
Output screen 3.69 3.34 3.97 3.78 Ql B 4.33b 724 15 6.725 | .000
=
Knitting C 3.93ab 799 15
Machine 3.76 3.71 3.76 3.81 A 3.40a 632 15
settings Q2 B 4.13b 516 15 4.304 002
Set Output 3.58 3.52 3.66 3.58 C 3.80ab 862 15
NOt‘lfICatIOn 335 3.96 344 335 A 2.80a 561 15
screen Q3 B 3.33b 799 15 6.595 | .003
C 3.23b .834 15
3 A 3.20a 676 15
= =
4.5 AFEAdl #E A=A Q| B | 380 862 15 | 2825 | .002
U7 e Z2ogle] o] thgk Al F A
A 3.53a .834 15
B L PR = : - — -
‘\4@;( ‘é = EHAO]—O ﬁzﬂ %Zh:g ‘\137% %BH /\}%}éoﬂ Q5 B 4.13b .834 15 16.761 .000
3k 7S A5 AR AU ERES F3) C 3.67a 900 15
o] EEE WIS B2 AP A o] Al ara | 7o [ 15
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frob AE7HTHERS Soto] E&3 W7t 43S v YT e =
shAl Argel & AiES AAIEITE AR EAke] 82 A | 3802 561 5
Table113} 2t} Q7 | B 4.27b 594 15 | 22.664 | .000
C 3.89a .640 15
A 3.27a 594 15
Table 11. Usability Assessment Survey Qs B 3.60b 507 15 6.598 022
3.53 516 15
Questions Contents ¢ 53b t:
Q1 Does the knitting machine pattern program feel easy A 2.47a 516 15
to use? Q9 B 3.07b 458 15 5.931 .005
Q2 Is the term in the program confusing? C 2.73ab 488 15
Q3 Are there any factors that interfere with the + ab= schoffe "ol SJak Q1S3 Mlardstolm /)i Sl LS ojuak

operation of the program?
Is the program icon and text properly arranged,

Q4 spaced, and sized?

Q5 Can we infer the function through the icon form of
the program?

Q6 Is there'an alternative to inconvenient operation
when using the program?

Q7 Is there too much information on the screen of the
program?

Q8 If a program error occurs, can you identify the error
content?

Q9 Is there feedback about incorrect input when using

the program?
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Table 13. Final Analysis Table

Element Contents
AP Use soft pastel tone color, Place top of menu
Visibility (Q1) bar(User Experience).
Brevity(Q2) Theorem of terms, use of clear terms.
Operability Categorized by area of a button, Working with
(Q3) keyboard shortcuts.

Caslensiey Set the spacing and ratio of buttons appropriately.

(Q4)
Accuracy Use more concrete text unless it's an icon from
(Q5) user experience.
o Plan B, Plan C shall exist as an alternative to
Flexibility . . .
(Q6) inconvenient operation.
Use customizing design
Intuition(Q7) Put only the essential content that is essential on

the screen.

Distinguish the colors and inform the center of the
screen of the error.

Error recog
nition(Q8)

Supplementary
explanti

on(Q9)

Provide clear feedback on errors.

5. 979 AR 2 ABH

A =] e FAtdelA A Al Algshe AlEt
AH]2=0] 2ot St RSk L Qlar, vk AL 9l
T} o] REEA1717] fl8te] thekdh Ao A=y Al
ULL[17] 25 7 71A9] tiote s @ Fa 7]uke] Y
Y717} otk Anlgo® ngss
At A 2E5E TR o5 Al =
5= Ak AR AREAFES YR 7)) Z2AtabE dE
X EQJo] RO AR oS =7]aL 9t

oo & A7z URY], &Eas ULy e 220
H, e F o] =] FAXAME 19 33tk TS
o 2 AT ERS 8 974 ARSA 87 A
23 EFsISit BEE W7F 958 v ARSI

7 e A A ") e Zeans A aes

ARl ALe4 WK ANSIIT. 1 F, A8 B



yg7] sl z2as Qo] s AR A 117

1%
ol
ol
~N

22

—z
(o
A
J:‘J HO _m]l L
ot 2 &R ool

Aui
oo
&
iy
& 0
P
é 394
=
L oo
DAY
[o5
ox
o,
2
"g tlo
¢
o 2
S
ol o do
D)
0,

)
fot
2
>
2
tlo
offt
ol
o
2
i<
[
ok
&
o
9,
2L
oY
il
24
ofd
ol
oL
3 [ re

I
ul
=2
=
RN
ol
o,
2
ox
=2

oo
2
il
S
o

w x|k A, -4
o] goje] Ao, Qe
sfo] AHgAte] Edke
SrolAi= BlEe] BAP} s
Eoll B57) A& 5 a8
oItk YA, Aol FHe v
2 Adsp AHgete] Ze1s
A} ol WA, 4w
)&= ool o] ohd 7w} A
lo] o &&XY Zlelek. oA

[l
fit
i)

LT
ﬁﬁﬂjm'
%—&rﬁ
I
rot T
_ﬁoﬂo

ﬁ,%rﬂ
BN
Bt
o

¥

UN W

ot

=
==
o,
ol
flo

Ir
e
o X2

15

o @ |»
O (Mmoo E 1o

W

i

BN g
=

£

i
o,
o i

o g Lo

)
it
>
oo
2L
1o
=2

o] &l

S
_1“1
[>
l
i
>~
o
L¥ e

N T

>
e
X

Ho
re
o,
Lo
|\
(L

)

B vholg Tl &

O
-

I T o e
Ir
[ e
)
e
BN
LS
=2
=
rt
=
K -0,
ox e g ﬁ
>
op
>
X
X,
i)
2,

H ME

e

2

N

X

XN do Ho oo

fo, X g

AU R
Oﬁﬁu@
bzl
N
S 4y g
& .
£ 7
R i o S
1o
& mo

At
Moz o) WelE WY Bael gla, A9 ke
S Afgho] ol ZuAe} AR ol
gow Ugy) e maoig e @
& AT} Aasth mE AR A
31517] whizel ¥4 Aol 9)
3 2 E3te] 7]
S e Aol Hid F o Wasa A

REFERENCES

[11 J. H. Jo. (2019. 5. 3). ‘Fashion and ICT Technology’
Begins the Personalized Apparel Era. News of The
International Textile-Fashion, p. 1.

[2] Gerad Rubio. (2018). About Openknit. [Online].
(https://openknit.org/)

[3] S. M. Chung & J. S. Jang (2017). A Study on Interface

Usability of Slicer Program ; Focused on Personal
FDM Printer. Journal of industrial design, 12(2), 75—84.

[4] Fashion Data Compilation Committee. (1997). Fashion
Full Text Dictionary. Seoul Korean Dictionary
Researcher.

[5] Salomene Andrew. (2014. February). OpenKnit: Open
source knitting machine. Make ‘Community, 1, 1—1
(https://makezine.com/2014/02/27/openknit—an—open
—source—knitting—machine/)

[6] Varvara Guljajeva. (2014). Circular Knitic. [Online].
(https://www.instructables.com/id/Circular—Knitic/)

[7] J. 1. Kim. (2015). A Study on Characteristics of
Architectural Project Process based on ‘Open Source
Platform’. Master’s dissertation. Graduate School of
Ulsan University.

[8] D. H. Gong. (2017). A Study on Open Source Hardware
Performance for IoT Devices. Master’s dissertation.
Graduate School of Hansei University.

[9] B. K. Lee. (2019). User Experience on Korean
Honorific Expressions and Voice Age of Voice User
interface. Master’s dissertation. Graduate School of
Hongik University.

[10] H. J. Bae & C. Moon (2011). Ul Smartphone Design
Diagnosis and Next—Generation Technology
Trends:Focused on Functional Emotion. Journal of
Product Research, 29(3), 41.

[11] W. J. Jeong. (2019). A Study on Usability Evaluation
Tool in Virtual Reality Platform. Master’s dissertation.
Graduate School of Kookmin University.

[12] Y H Ban. (2018). The Usability Evaluation Performing
Method based on User Experience. Sungnam : TTA

[13] Github. (2019). Search Github. [Online].
(https://github.com/)

[14] 3D printer and 3D printing news. (2014. February).
OpenKnit printer lets you print your own clothes
from digital files. 3D printer and 3D printing news, 1,
1-1

[15] AYAB. (2019). Features. [Online].
(https://ayab—knitting.com/features/)

[16] KnitBird. (2019). Draw. [Online].
(https://knitbird.com/)

[17] M. H. Jang. (2012). A Study of Mass Customization

Marketing Strategies in Apparel Industry Linked To
Development in Smart Media. Master's dissertation.
Graduate School of Honam University.



118 &=-§3ksts]w=wA Alld A4

vl ] Z(Ji—Hoon Park) Fs],?\m
20199 39 ~ &4 : Zulgel
3 EAS =PI RS R | ﬂ%ﬂi

wo] A et} A Al
- ¥R RO 3D TAY AECRC Y
7]

- E=Mail : minpark330@kookmin.ac.kr

=] “(Won Suk Nam) Pkl

220113 3¢9 ~ A IRt %
Qejet Beiv A ek ws

o ook AECIA), F9E UA)

- E—Mail : name@kookmin.ac.kr

% % 2 (Jung—Sik Jang) Pl

219984 3¢9 ~ A : IR X
z‘ﬂq.]z‘sL :'_cﬂqx],o]ahjr g

- ¥Htok 1 3D Zalg, AFECA, Y
g7]

- E—Mail : kmjanggo@kookmin.ac.kr




