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Abstract

The inconvenience of using the product weakens the competitiveness of the product and makes it difficult to obtain various
users. This study proposes a 5-step evaluation method that is derived from a formal usability evaluation to suggest improvement
directions for easier and more convenient manipulation of complex or inconvenient user interface. The 5-step usability evaluation
method can not be applied to all broadcasting equipments, but it is expected to improve the user interface of broadcasting
equipments. In addition, it is expected to provide an opportunity to more flexible access to user interface development to be
applied to new application services in a variety of telecommunication convergence equipment industry, while leading the era of
convergence of broadcasting industry throughout broadcasting equipment industry.

Keyword : User Interface, Usability Evaluation, Formative Usability test, Multi-Point Replay System

a) M&3871&t g T4 2 A2 8(Department of Public Policy and Information Technology, Seoul National University of Science and Technology)
b) &= 3}731-E % 3] (Korea Radio Promotion Association)
o) M&et7lEtf sk AT R H o5 8 H(Department of Electronic and IT Media Engineering, Seoul National University of Science and Technology)
¥ Corresponding Author : 2% 7l(Seong Jhin Choi)

E-mail: ssjchoi@seoultech.ac.kr

Tel: +82-2-970-6428

ORCID: https://orcid.org/0000-0002-6495-3826
+ Manuscript received February 20, 2019; Revised March 18, 2019; Accepted March 18, 2019.

Copyright © 2019 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”



342 WFErEE=EA A24P 23, 20199 39 (JBE Vol. 24, No. 2, March 2019)

M=

—

|

S 8 4R HE A9 AR 5
ABE RO, AT T AES drht B ALE
4 97l 08 PARAA THIE Aol A1
Aol AP AAE A W), AP, 7198

717k Aok S0, 5 ThsAel 43 A%E BT S

9}—5— BAS B0 AL U, A ok e
AR Aol HE AEY AHEYl §

3} 3149 golHoR AR T FAEZ]
T(International Organization for Standardization, ISO)=
ASZEo]FE A Fe] FZ| 3 FA21 I1SO 91269
A AEAL Ao B wE AR 549 AT
oln FeHAY BHF FAL 7M1 AR oI ALE

o QAR ekl A shal Tk 18O 9241-11 AHE-
2} 7}e] =(Guidance on Usability)ol A= A8 & "EA
ARG ARG B3, BeA 18 RS THA
A78E ZxE 2] A8 ARATE AES AR 5
A H"E Gogtbl A F& A el what AL
ol gtk webd AR 2 AREAE a9, B8
Ao g 5 7 A e F2 FAHoE A

AT T
Fo) AHgA} QlElso) 2 TRl M F23 TE Aol

e

[}

H

_!

ThA1A 2lZdlo] AlZ~¥l(Multi-Point Replay System)<-
At Fstol A Brz dA= st S 918 o

2 FA 2Fe e sl G E wE

RhEo] W= Alagelth st mjEE 2ol A 9
O]Ur AL S ZREoE 77104 EAE HEE 3
+ 225 AAE T gkt ZtRo A HojFE 3
ol ol E?: Atk 2 AR glEdo] AlAgE B
k 5

chFE okl B4 glont, &

4 WSl Ablelst 9AE ALHE Ao R 8]
wol] AREA7E ThRojoks R WA A AR F2
7] o]y -& X2 Ho] dtt o]E 3t ALEA BT )

F3A4E S AL BF AHEAE FHE] o HA

i

WE7] mRel, Tl 2 Edo] Azwe] AHEA AL
2 AusE 249e Susior dh

b 2 EEedlME Al & o] AL e AR
¥ 7} usability testing) 17+, et =& 7MY

At & Tl AREA QB ol A5} AAE AT
ARG o) 2 AN S A% e AT F, A
&4 H7ke A 543 7less 2HAE B 4
T ATGA 2L F AEF AR AEF | AE )
L= AAdshr] fls) #AAE Zohlial ofelrolE
3} R ZAMX*O]E}[‘” TAA Bl & o] Alx

AREAE QB ol 2 AN S A% AR 7R

HAZ TdE 1A APM WPt ELd F5S
G A H7HE AAlsk] iAol 28
Z3 o] AE o2 fAl HH e
YAk viA o2 F2#H AR W 7Ksummative us-
ability evaluation)V& &3ll, tIxHQl =57t o] o3
Mokt 71E b vl grbske] AbgAk QlE s o] X

=
o

l..

T
=
i_,ﬁ

FU{N'.:;LUHJ

b1 ooff o T w

ot
e
M

ERIS] A 2991 AL AEisel2 A1E
2 s 748

oA e

3 7+ AAsH 7H’ﬂ 12 , o] A3}E
v o 2 Talel HAsE Fgeith iAo R F4A
AHEA] 3 7Hsummative usability evaluation)E %31, TI#}
Ql A7} o] Folxl 7H/ﬂ°hﬂr 71 <b& Bl B7tsted
AR QI o]~ NS EA ST

2 AA BAE S WS A WNLES £53)
e RN ES RRES B B
sol2g B4 ey, FLAA % A BAZL D 5 9
€ ¥RE R3] 42 WH AW % 04 WAL
248 e BAE WA E5E 97} 3BS Hgos

1) 324 AHA ke AFY ANA AEER F2 8 dlo|E|(performance data) w412 B3 A% ARE =Fd W
A-BHZE 55 58 44 AFH vus] 62E A¥E, TP, LF7E 52 SAIY ofd £24 HAEE



A3 9] 29 BAA ElEH ol Al2EE Z|uke R AR} QIE o) UL AW A 343
(Chang Ho Seo et al.: A Study on Improvement of User Interface(UI) based on Multi-Point Replay System)

1st Step

Yo >

Deriving evaluation Formative usability
items evaluation

2nd Step

I3 1. ARZAR QIE{To] A HItekY
Fig. 1. User Interface(Ul) Evaluation Method
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Table 1. Key characteristics analysis of multi-point replay system SW

Work process Detailed work

Set program path

Camera preferences
Agent preferences

Shoot video

Camera calibration Adjust brightness

Create templates

Create/Edit templates Edit templates

Recording
Search video point
Create video(Using templates)

Video production
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Fig. 2. Window analysis of multi-point replay system
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Work

Usability Property

Booth (1989)!

Usefulness, Effectiveness, Learnability, Attitude

Brinck et al. (2002)®

Functionality correct, Efficient to use, Easy to learn, Easy to remember, Error tolerant, Subjectively pleasing

Clairmont et al. (1999)"

Successfully learn and use a product to achieve a goal

Dumas & Redish (1993)€

Perform tasks quickly and easily

Furtado et al. (2003)

Ease of use and learning

Gluck (1997)™

Useableness, Usefulness

Guillernette (1995)""

Effectively used by target users to perform tasks

Hix & Hartson (1993)'2

Initial performance, Long-term performance, Learnability, Retainability, Advanced feature usage,
First impression, Long-term user satisfaction

Kengeri et al. (1999)"%

Effectiveness, Likeability, Learnability, Usefulness

Nielsen (1993)"

Learnability, Efficiency, Memorability, Errors, Satisfaction

Oulanov & Pajarillo (2002)1"

Affect, Efficiency, Control, Helpfulness, Adaptability
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Table 3. Deriving usability property evaluation parameters of the multi-point replay system

Study method Experiments contents
Subjects >10 people 5 people of developments/shoot experts, 4 people of Ul experts
. Likert 7 point scale Frequency of detail usage, Importance, Discomfort, Main screen function/utilization
Evaluation - - T —
method Card sorting Function name, Suitability of menu composition
Heuristics Survey
Evaluation Work process SW core characteristics of process, Detail usage, Function, Window
. . Reliability, Efficiency, Error handling, Usefulness, Ease of use, Ease of learning, Effectiveness,
ftems Usability property ! ’ ° Visibility, Esthetics °
Evaluation time 2 hours
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Work priority according to process

Importance High Importance Low

Inconvenience  Inconvenience  Inconvenience  Inconvenience

High Low High Low
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of Use
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Agent Seftings
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Fig. 4. Deriving usability evaluation method of multi-point replay system
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Table 4. Formative usability evaluation property of multi-point replay system

Study method Experiments contents
Subject 32 peoples(15 Development/shoot experts, 6 Ul/ experts, 11 Visual media majoring senior bachelor students
Date/Place 2017. 11. 24 ~ 30 (5 days)/ Seminar Room, 4th floor of RAPA
Evaluation method Host description — Subject practice and evaluation — Write a survey for evaluation — Interview
Evaluation | Work process Create template, Edit template, Search and create video point
items Usability process Reliability, Efficiency, Error handling, Ease of use
Evaluation time > 1 hours
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Table 5. Usability evaluation process and time

Category

Expert group General group (Web designer, student)

Introduction(Describe system)

5 Minutes 5 Minutes

Assignment 1(Explanation, Practice, Evaluation, Interview) | 15Minutes(Practice time limit 5 minutes) | 15Minutes(Practice time limit 5 minutes)

Assignment 2(Explanation, Practice, Evaluation, Interview) | 5Minutes(Practice time limit 2 minutes)

S5Minutes(Practice time limit 2 minutes)

Assignment 3(Explanation, Practice, Evaluation, Interview) | 5Minutes(Practice time limit 2 minutes)

5Minutes(Practice time limit 2 minutes)

Assignment overall(Evaluation, Interview) 5 Minutes 5 Minutes
Function name evaluation 8 Minutes -
Grouping evaluation 7 Minutes -
Wrap-up 5 Minutes 5 Minutes
Total 55 Minutes 40 Minutes
AP -E 1AZE o] Z & 59 7o) A= Sich Qoa g2 Zaksof & Aoz LAY
IPA £42 AH4 W7 E)ol A et 37hash
12 2] (AH B7E S8 F2E)E TSR Agstel #43)
AR 7 HEA Aol IPA(Important Performance Atk FLECEA)E AEshe e A s AR
Analysis) 71'H< 28313tk IPAE 19774 PHAE g4 7F B7Ve AL, A E A8 74 HE S
ol Martilla®} James(1977)7} A5 2.2 AIR¥EH o] thekset R Ak vEe S e A 2 T ol
ofell A FYA AEH I = BA7IHolth IPA B F AAATE ARSI 1213 AR i AR 84
OE%m&EQHHDW}ﬁﬂQﬂ4%ﬁQQ4€@ o ol 77 HE BHERE FRER AdsT

TEE)T TEE Alo]9
ool A= 7t gas
3 doE JJrOPoMl
=4 %EL WL IPA«] LERC %:L%‘ 59} 7Fo

l:l:l oo rle

0

[s)
= X Y-ff—f’_i EPC’% Zi}% ki
8310 2R ZANHNGG BEE A3

v 1

Extremely
important

Concentrate Maintain
here performance

Fair Excellent
performance performance

Not Possible
important overkill

Slightly
important

Initial IPA Chart(Slack(1994))

a8 5. IPA 249| 471 S
Fig. 5. Four areas of IPA analysis

1.3 2MZ
SHAY HAE gz QA

1
2 A4S 130)

EEEES

ZF A Al SR Ads F 73 2L, s &

o
oot

(+) Maintenance Relative Strength

IV

Importance 1
Satisfaction 1

1

Importance 1
Satisfaction |

Importance |
Satisfaction 1
Satisfaction

(Gap relative
to average)

Importance |
Satisfaction |

Key Improvement Priority Improvement

Importance
- -—
( ) (Gap relative to average) (+)

Reconstruction of IPA



AT 9] 201 tAA lEdo] AlLES ZIWie g AREAF QIEF o] (UL A A 347
(Chang Ho Seo et al.: A Study on Improvement of User Interface(UI) based on Multi-Point Replay System)

¥ 6. HAE HAE MR

Table 6. Evaluation Result

Category Create Templates Edit Templates Search and create Video Point

Attempt 32 People 32 People 32 People
Frequency 27 People 26 People 31 People

Success - - -

Mean success time 3 minutes 55 seconds 1 minutes 20 seconds 56 seconds

Frequency 5 people 6 people 1 people
Fail 2 people in 1st step, 1 people in 2 people in 1st step, 4 .
Progress Step 3rd step, 2 people in 4th step people in 2nd step 1 people in 2nd step

E7. O
Table 7. Satisfaction survey by progress

DEE TAL

Category Reliability Efficiency Information usefulness Error handling Ease of use
Total Evaluation 5.72 5.28 6.16 4.94 4.56
Avg. 5.66 4.97 5.18 4.91 4.82
Select time 3.91 |Time information: 5.59 Icon image 4.72
te?r:\e?;?e Detail System 566 Save template | 5.78 Camera Move work 491 Display
P etalls error ’ Assign hotkey | 5.31 information 5.16 process . configuration 4.91
Create template | 4.88 |Time information: 4.78 Find function 4.84
Avg. 5.75 5.25 5.19 5.41 5.08
Edit St Change camera | 4.97 S M " Pop up window 4.97
. ystem - rovide ove worl configuration .
template Details | =7 0. 5.75| Change time  5.31 information 5.19 process 5.41 . 9 :
Edit template 5.47 Find function 5.19
Avg. 497 5.04 6.03 5.19 5.19
csrggtrghv%%% Syst Select time 4.94 Select ti Displ
; 8 ystem . elect time isplay
point Details arror 497 Savg template | 4.88 Frame viewer | 6.03 point 5.19 configuration 5.19
Assign hotkey | 5.31
8. EHAE M M| M oA
Table 8. Top priority improvement by progress
Category Area Details Contents
Total Efficienc ) = Use shortcut key when selecting video segment time - Apply Delete in timeline editor
evaluation Y = |cons are compatible with shortcut keys to reduce editing time
Efficienc Select time = Accurate time and camera information in the timeline
Y Create template | = Inconvenient when selecting the viewpoint of the image because the timeline cell is small
Error Move work
Create f = Autosave when error occur
template handling progress
lcon image = Need the bright color of the icon / the size of the balance to fit a little more
Ease of use Find functgi’on = Simple representation of icon image (option, Time Line Editor part)
= Need more clarity at scrolling camera information window, moving to the left
Efficiency Change camera | = Specify camera by dragging from camera information window
Information = Need to check image function when editing template in timeline editor
Edit usefulness Provide information | = Enlarge font size of camera information window
template = Highlight display function in camera information window when selecting video segment
Pop up window | | . . . . )
Ease of use Configuration : :(r:r:)p:jrof\l/;c%fﬁIggtg;zlgr:egﬂﬁe%reate multiple frame viewer windows
Find function
Search method = Selecting the segment by hotkey when selecting the viewpoint of video - Difficult to select
Search and | Efficiency Search Drocess the viewpoint because the frame window is small
create P = Moving cursor to the same direction
video point Ease of use Display = Fix icon size small and change to sharp image
configuration = Camera calibration data separated into other function window
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Major category | Sub category ltems
Consistency Terms consistency, Structure consistency, Icon consistency, Style consistency, Color consistency
Design Clarity Icon clarity, Command clarity, Classified menu clarity, Classified icon clarity
Aesthetic Layout color, Layout font, Layout placement, Layout arrangement, Icon color, Icon Shape
Intuitiveness Icon intuitiveness, Command intuitiveness
Awareness Menu placement aware, Work progress aware, Menu activation, Icon activation
Function Ease of use Use control, Deselect, Ease of information search, Aware core elements
Reliability Error occur rate, Search for intermediate results, Trouble shooting

10, T} AQAIZE
Table 10. Time table of evaluation

functions of the assessment

Procedure Contents Time required
Introduction | - Describe the purpose of the experiment
and - Prepare a security agreement, etc. 10 minutes
description | - Watch the introduction video and explain the system
Design evaluation . ) _—
) . ) ) 5 minutes : Explanation and Navigation(2),
Evaluation 1 Describe and navigate the system configuration and evaluate the Evaluation(3)

- Demonstrate how to practice (Video) / Practise / Evaluate

15 minutes : Explanation(5), Practice(7), Evaluation(3)

Move Seats (A—B / B—A)

2 minutes

Design evaluation

Evaluation 2 | - Explanation and navigation / evaluation function evaluation
- Demonstrate how to practice (Video) / Practise / Evaluate

5 minutes : Explanation and Navigation(2),
Evaluation(3)
15 minutes : Explanation(5), Practice(7), Evaluation(3)

Interview Overall 5 minutes
Wrap-up Wrap-up practice 3 minutes
Total 60 minutes
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B Before Improvement [l After Improvement —=-  Improvement Rate

100

65&\%; 3

Design Function Total
Category Design Evaluation Function Evaluation Total Evaluation
Before Improvement(A) 46.0 61.5 56.3
After Improvement(B) 76.2 68.3 71.8
Difference(B)-(A) +30.2 +6.7 +15.5
Improvement Rate +65.5% +11.0% +27.5%
D7 B Wk
Fig. 7. Total evaluation result
E 1. MRYS WiEn 2o
Table 11. Abstract of details evaluation result
Main Sub (e ~ Before ) After Difference Improvement rate
category category improvement(A) improvement(A) (B)-(A) difference/A*100
Terms consistency 61.9 74.2 12.3 19.9
Structure consistency 65.4 76.0 10.6 16.2
Consistency Icon consistency 61.4 81.7 20.4 33.2
Style consistency 57.9 86.1 28.2 48.6
Color consistency 56.0 81.7 25.8 46.1
Icon clarity 53.6 75.8 222 415
Clarity Command clarity 58.7 70.6 11.9 20.3
Classified menu clarity 64.3 74.6 10.3 16.0
Design Classified icon clarity 59.5 73.8 14.3 24.0
Layout color 54.0 71.4 17.5 324
Layout font 66.7 62.7 -4.0 -6.0
. Layout placement 62.3 71.4 9.1 14.6
Aesthetic Layout arrangement 61.5 73.8 12.3 20.0
Icon color 42.9 68.3 254 59.3
Icon shape 48.0 75.8 27.8 57.9
Intuitiveness Icon intuitiveness 429 65.1 22.2 51.9
Command intuitiveness 52.8 64.3 11.5 21.8
Menu placement aware 69.4 73.4 4.0 5.7
Awareness Work progress aware 73.4 76.6 32 43
Menu activation 63.1 71.4 8.3 13.2
Icon activation 58.7 67.9 9.1 15.5
Use control 59.5 57.1 -2.4 -4.0
Function Ease of use Deselect 54.4 55.6 1.2 2.2
Ease of information search 54.4 61.9 75 13.9
Aware core elements 60.7 62.3 1.6 2.6
Error occur rate 59.1 61.5 24 4.0
Reliability Search for intermediate results 54.4 54.4 0.0 0.0
Trouble shooting 55.3 52.4 -2.9 -5.3
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