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Objective: The aim of this study is to investigate the legibility of Hangul characters
in two situations; moving characters and moving observers.

Background: The legibility study of Hangul has been primarily focused on the case in
which a static observer reads static characters. With the advent of kinetic typography,
characters have begun to move, and drivers have to read road signs while moving.
Research on legibility of Hangul in a moving situation is needed.

Method: In order to compare the legibility of Hangul in the context of observer
movement and Hangul movement, the character size (visual angle of character =
25°, 55° 859, the reading time (1 Sec. 2 Sec. 3 Sec), and the difficulty of the
letter (the number of stroke in a character = 1~5, 6~10, 11~15) were set to be the
same and the legibility was compared.

Results: Under the same experimental conditions, the reading rate of moving observers
was higher than that of moving letters. In both situations, the reading rate increased
as the letter size and reading time increased and the difficulty of letters decreased.
In the case of moving characters, the reading rate sharply changed with the change
of the character size and the difficulty of the character. On the other hand, moving
observers did not change sensitively to these changes.

Conclusion: In contrast to the situation where moving observers read Hangul
characters, the reading rate of the kinetic typography is sensitive to the difficulty of
the character and the size of the character. Therefore, when designing the kinetic
typography, it is necessary carefully to adjust the size and difficulty of the characters
in consideration of legibility.

Application: The results of this research will be helpful in designing kinetic typography
and designing Hangul typography which should be read by moving observers.
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Table 1. Three classification of character reading difficulty for this experiment

Difficulty
(Number of strokes) Examples of presented characters
Good (1~5) Lt T £ el 7t - of ol a 7| =
Fair (6~10) % ot =t = g = H e Ht ot =
Poor (11~15) e & = e g A Eal d = = =
S0z oh20| HES It HYUEY 1)2 MU HAIZIRACE Y A3 200 SX7t A28 22, H4HXHoz NFE &5
2 0|S3IEE i, IHAXES 23ZCERH 12m BT XHM SHO|= SXE BHESIACL 2321 Mof LIEH 67H
2Xt= 3m O|SSHAULE. [WEkM Figure 10 20|= HiQt 20| mAHAIQE Z2/0|l= SA7F LIEtL= A3 2 42| 0|52l & 2F Al
olo Zt=& 103°%Ct
Screen
L=3.0m
< Moving Characters
1
1
i
1D=12m
1
!
i
1 706=103°
DO
Participant

Figure 1. Experiment environment to measure the legibility of moving Hangul characters

= 2l 25 OfZto =2OfM HAIZIQACE TS 2 ASAL SAZH0| GHotM =2 H0|
Ch AtSAts HYUZUCR XYE SE2 O|SHEE SN, 24 BEAITHS SHOZ A2 sm@E
SHACE 2Rt EAIE*OM RS2 K[Lp7te RIS =K A2 = oF 4mRACE. [M2tA Figure 20 2
Ol Hiet Z0| TAHHEX7L 2XE HESHE AlZH SOto| TR 2t Atoje] Zte & A 13t SYstA 103°RCk

ZHROIUCE HYERHE 372 2XAY|, 35=F2| 2At MA(=E)AIZH0| e, 2t HERA A

53] Hhe S et A3 10|M =T E 0| == 90074 HCk 3EAtR7]) x 3EAF =EAIZH x 5EH2ZI4) x 20(T]

XL 4) = 900. X2 A7|(E0| 7|F)e AMZEE 25°, 557, 85 ULk WEtM AF| 2Xto| &=0|= ZtZt 524mm, 960mm, 1
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Characters

Road

Participant L=10.0m

Figure 2. Experiment environment to measure the legibility of Hangul characters by moving observers
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3. Results

3.1 Analysis of variance on the number of correctly read characters

i3
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Table 2. Result of ANOVA

DF Seq SS Adj SS Adj MS F o

Moving observer/Moving character 1 1263.37 1263.37 1263.37 1143.61 0.00™
Size of character 2 485.61 485.61 24281 219.79 0.00™
Presentation duration 2 2137.94 2137.94 1068.97 967.64 0.00™
MO/MC * Size 2 218.03 218.03 109.02 98.68 0.00™
MO/MC * Duration 2 27.61 27.61 13.8 12.5 0.00™
Size * Duration 4 96.63 96.63 24.16 21.87 0.00™
Error 1,786 1973.02 1973.02 1.1
Total 1,799 6202.22

Ofot
ol
1]
)
_(')_I-

()
N
Ol
O
tot
~



31 Aug, 2018; 37(4): Hangul Legibility of Moving Reader and Kinetic Typography 507

Figure 3(a)= ZHEXIO0|S/2XI0|S 2 2AtA 7 Af0|°l SIS LIEHHL) BEX7L 0|S3t= Z20= 2Ate| 27| Bstof w2t B
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(a) Interaction between moving observer/moving (b) Interaction between moving observer/moving
characters and character size characters and reading time

—+— Moving Observer - Moving Character —+— Moving Observer —#~ Moving Character

35 /’_‘

25

45

35

25

1.5
1.5

Number of correctly read characters
from 6 characters
N
Number of correctly read characters
from 6 characters

0.5 05

25 55 8.5 1 Sec. 2 Sec. 3 Sec.

The size of character (visual angle of character) Reading time (Sec.)

Figure 3. Analysis of interaction effects

—&— Moving character == Moving Observer
1.6
14 -
1.2 +

0.8 -
06 -
04 -
02 -

Number of correctly read
characters from 2 characters

High difficulty Intermediate difficulty Low difficulty

The difficulty of character

Figure 4. Interaction effects between moving observer/moving characters and the difficulty of character
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3.2 Effects of the difficulty of letters on the legibility
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