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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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roduction

Characters are widely used almost every time displays, documents, and other media for visual
information are involved. Accessibility to printed or displayed text is one of the critical issues in this
age of mass information, especially for older people. However, methods for designing and evaluating
the legibility of characters have not been well established yet.

Most of the problems with legibility are concerned with appropriate font size to read text in various
conditions. This problem is worse for older people whose visual acuity decreases with age, especially
at near viewing distances. Provision of legible characters to older people at any viewing condition is

beco

The
and

Whil
factdrs can be identified as vision-related ones, which include age of-the viewer, viewi

lumi
be d

The

document due to a lack of scientific resources as well as due to large individual differen
abilities among people with different types of impairments.

This
1S0/

legibLlity for words or sentences.

Ha-g-ra-aa-Rarnartands & wlhanc afariz o d oo Lottt 21 o2 cial o oriizies
T g TOT C TP OT tatrc cOCTTanCC—SarCty alfrt COTHTOT C 1T oIt SOtTar attrv Icrcss

egibility of text has two major problems. One is concerned with legibility of singlg

there exist many factors that affect legibility of single characters;~a limited numb¢

hance and contrast. A method for estimating legible font size_using these critical

egibility for people who have pathological disorders like low vision are not addre

R 22411131,

b characters

the other one is for words and sentences where inter-character spacing or inter-line spacing is
additionally investigated. The former one is the basic problem of legibility and ean be ext¢

bnded to the

br of critical
hg distance,
factors can

bveloped and generally applied to a wide range of practical cases. There can exist other critical
factdrs concerning with physical aspects of presenting characters such as display charact
theirl environments[ll, but these effects can be evaluated oncé.the basic method based on h
factdrs is established.

eristics and
llman vision

ssed in this
es in visual

document is based on principles of accessible design from ISO/IEC Guide 71[2] and on data from
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INT

ERNATIONAL STANDARD ISO 24509:2019(E)

Ergonomics — Accessible design — A method for
estimating minimum legible font size for people at any age

1

Scope

This document provides a method for estimating minimum legible font size for single characters, but not
for words orSEmternces, T Self-tunminmous or Teftected mode, USed T QOCUTITetS, products |

and
and

lisplays for people at any age and in any viewing condition in which viewing distancg
¢ontrast are varied.

This|document applies designing and evaluating legibility of single charactersfor peopl

who
low
whe

have no pathological disorders in their eyes, but not for people with visual impairm
yision. The application is specifically directed to, but not limited to, thé [cases of prints
1te fixed font size is used.

Appljcability of the method to other languages is given in Annex F.

2
The

Normative references

following documents are referred to in the text in*such a way that some or all of t

constitutes requirements of this document. For dated<references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO R4502, Ergonomics — Accessible design <</Specification of age-related luminance
coloyred light
3 Terms and definitions

For the purposes of this document,the following terms and definitions apply.

ISO gnd IEC maintain termirplogical databases for use in standardization at the following ¢

3.1

ISO Online browsingplatform: available at https://www.iso.org/obp

IEC Electropedia available at http://www.electropedia.org/

visual acuity

|4

<qudlitatively> capacity for seeing distinctly fine details that have very small angulaj

<qu 9!

abels, signs,
e, luminance

b at any age
bnts such as
bd materials

heir content
applies. For
hts) applies.

contrast for

ddresses:

separation

9ot aleys oy A€ o wvabhar of oo o £ onaotia]l A3 dpadmatios ool oo o o 3 1 fth
Trercacrvery aity OTa oot OT CasSur SO Spatrar Grserimracro—Ssut—as—ortc 1cukroca (0} e

value of the angular separation in minutes of arc of 2 neighbouring objects (points or lines or other
specified stimuli) which the observer can just perceive to be separate

[SOURCE: CIE S 017/E:2011]

3.2

viewing distance

D

distance between the eye and the object to look at

Note

1 to entry: Expressed in meters in this document.

© IS0 2019 - All rights reserved
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3.3

luminance correction coefficient

coefficient for correcting the effect of luminance on visual acuity (3.1) relative to the acuity at the
100 cd/m? level

3.4

minimum legible font size

character size, expressed in unit of point, for a single character under which the character is not legible
with less than 80 % probability at the specific viewing condition

Note 1 to entry: The unit of point is defined in this document as 1 pt = 0,351 4 in, which is used mainly in the US
and Japan. Arpeth iR ek HrrrarHry -thet re-chiHereneced small
to have any i1

fluence on legibility.

Note 2 to entyy: Minimum legible font size is a baseline of legibility and not at the comfort level of legibility (see
Annex H)

4 Appligation conditions

For the application of the method for estimating the minimum legible font size; the following viewing
conditions shall be specified:

a) age: thelage of a person shall be from 6 years old to 90 years old;

b) viewing distance: the viewing distance shall be between 0,2 mrand 100 m;

¢) luminance: the luminance shall be between 0,01 cd/m?2 and’3 000 cd/m?2.
NOTE Luminance means the luminance of the surrounding area, not of the font, for the positiv¢ font
type whpre a character looks darker than the backgroutid. In case of negative font type, where a character

looks lighter than the surrounding area, luminance means that of the character.

d) contras}: the contrast, positive or negative, shall be between 0 % and 100 %, defined by Michaglson
Contraslt (see NOTE in Clause 6).

5 Estimation of minimum legible font size

The minimum legible font size shall be calculated by the following procedure. Calculation examplep and
application are given in Annexés)C, D and E.

a) Selectalvisual acuity,.¥,) at the luminance level of 100 cd/m? for a specified observer’s age and|for a
specified viewing distance from Annex A.

b) Select a[luminancé correction coefficient, k, for a specified luminance, L (in cd/m?2), of the viewing
conditign fromi-Annex B, and correct visual acuity to the one under the specified luminance fising
Formula (1.

V=kV, 1)

where

V' isavisual acuity under the specified viewing condition;
k isaluminance correction coefficient;

V, is the visual acuity at the luminance of 100 cd/m?.

c) Calculate a size factor, S, using Formula (2).

2 © IS0 2019 - All rights reserved
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S=D/V

where

S isthe size factor;

D isthe viewing distance (m);

(] lod 4] H H 1 1ol £ b= H D La raadec) - h 1 L2 ade]odsl H
LAILUIALT UIIT HIITIHITUIIN ICTSTUIC TUILILU SIZACT, T 3 IIT UIIILS ), USIIl LIUILIIIUId O] VWIUIL UIIT 51
d) g min (T points) g Formutat3}
goefficients given in Table 1 (see Annex G).
D —
Poin =aS+b
where
Poin is a minimum legible font size (in points);
h) is the size factor;

g¢and b  are the formula coefficients given in Table 1.

V' isthe visual acuity under the specified viewing condition.

(2)

Table 1 — Formula coefficients asand b in Formula (3)

e factor and

(3)

Font type a b
Serif 8,2 2,6
Sans-serif 6,4 3,0

6 Correction by contrast effect

Formula (3) is based on the ideakcase in which the contrast between character and ba

corr¢cted by Formula (4) using a contrast correction coefficient, r, given in Table 2 (see Ani

wherte

1 is the contrast correction coefficient.

0. For practical cases whérethe contrast is less than 100 %, P, ;,, obtained in Formuld

min

ckground is
| (3) shall be
ex G).

rP

min,c — " ©min

min.ct53S the contrast corrected minimum legible font size (in points);

(4)

Table 2 — Contrast correction coefficients (font size multiplier) for different contrast levels in

© ISO

positive and negative contrast

Contrast Positive-contrast | Negative-contrast
100 1,00 1,00
90 1,04 1,05
80 1,09 1,11
70 1,15 1,18
60 1,23 1,28
50 1,33 1,40

2019 - All rights reserved
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Table 2 (continued)

Contrast Positive-contrast | Negative-contrast
40 1,46 1,57
30 1,66 1,84
20 2,01 2,32
10 2,89 3,68
50 4,45 6,62
2,5 7,75 1799

For a colourgd character and a background, the estimation of contrast shall follow ISO 24502.

NOTE Cq

Lmin .
a character i

ntrast in Table 2 is the modulation contrast defined as (L,x = Lnim)/(Lmax + Lmin) Where' L, I and

mean the higher and the lower luminance of the modulation. The positive contrast means that liminafce of
lower than that of the surrounding area and the negative-contrast is the opposite

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=908dbc37695b82a218dc2a802d412275

ISO 24509:2019(E)
Annex A
(normative)

Visual acuity data as a function of age and viewing distance

A.1 Data table for visual acuity

Tabl¢ A.1 provides numerical data of visual acuity for variable age of an observer and viewjing distance
at the reference luminance level of 100 cd/m2. Age is expressed in year and given intews, pnd viewing
distgnce is expressed in meter and given in columns. Data are taken from JIS S 0032[2Vand ¢xtrapolated
to 6 years and to 90 years of age.

Table A.1 — Visual acuity as a function of age and viewing distance

Viewing distance
m

0,2 0,3 0,5 1 2 3 5 10 20 30 30 100

6 1,498 | 1,621 | 1,726 | 1,810 | 1,853 | 1,867 | 1,879{| 1,871 | 1,866 | 1,865 | 1,464 | 1,863
8 1,361 | 1,512 | 1,645 | 1,752 | 1,808 | 1,827 | 4,842 | 1,831 | 1,825 | 1,823 | 1,822 | 1,821
1( 1,237 | 1,411 | 1,567 | 1,696 | 1,764 | 1,787.4,1,806 | 1,792 | 1,785 | 1,783 | 1,181 | 1,779
17 1,125 | 1,316 | 1,493 | 1,641 | 1,721 | 1,748 | 1,770 | 1,754 | 1,746 | 1,743 | 1,741 | 1,739
14 1,022 | 1,228 | 1,423 | 1,589 | 1,679 { @710 | 1,735 | 1,717 | 1,707 | 1,704 | 1,701 | 1,700
16 0929 | 1,146 | 1,356 | 1,538 | 1,638 | 1,672 | 1,701 | 1,680 | 1,669 | 1,666 | 1,463 | 1,661
1§ 0,844 | 1,069 | 1,292 | 1,488 | 1,598 | 1,636 | 1,667 | 1,644 | 1,633 | 1,629 | 1,626 | 1,623
2( 0,767 | 0,998 | 1,231 | 1,441%|~1,559 | 1,600 | 1,634 | 1,609 | 1,597 | 1,593 | 1,489 | 1,587
27 0,697 | 0931 | 1,173 | 1,395 | 1,521 | 1,565 | 1,602 | 1,575 | 1,562 | 1,557 | 1,353 | 1,551
24 0,634 | 0,869 | 1,117 458350 | 1,484 | 1,531 | 1,570 | 1,542 | 1,527 | 1,522 | 1,318 | 1,516
24 0,576 | 0,810 | 1,065 1,307 | 1,448 | 1,498 | 1,539 | 1,509 | 1,493 | 1,488 | 1,484 | 1,481
24 0,524 | 0,756 |.1,015 | 1,265 | 1,412 | 1,465 | 1,509 | 1,477 | 1,461 | 1,455 | 1,451 | 1,448
3( 0,476 | 0,706:40,967 | 1,224 | 1,378 | 1,433 | 1,479 | 1,445 | 1,428 | 1,423 | 1,418 | 1,415
3] 0,433 | 0,658 | 0921 | 1,185 | 1,344 | 1,402 | 1,450 | 1,415 | 1,397 | 1,391 | 1,386 | 1,383
34 0,393 {»0,614 | 0,878 | 1,147 | 1,311 | 1,371 | 1,421 | 1,384 | 1,366 | 1,360 | 1,355 | 1,352
34 0,35/ 0,573 | 0,836 | 1,110 | 1,279 | 1,341 | 1,393 | 1,355 | 1,336 | 1,330 | 1,325 | 1,321
34 0325 | 0,535 | 0,797 | 1,075 | 1,248 | 1,312 | 1,366 | 1,326 | 1,307 | 1,300 | 1,295 | 1,291
4( 0,295 | 0,499 | 0,759 | 1,040 | 1,218 | 1,284 | 1,339 | 1,298 | 1,278 | 1,271 | 1,366 | 1,262
42 0,268 | 0,465 | 0,723 | 1,007 | 1,188 | 1,256 | 1,312 | 1,270 | 1,250 | 1,243 | 1,237 | 1,233
44 0,244 | 0,434 | 0,689 | 0975 | 1,159 | 1,228 | 1,286 | 1,243 | 1,222 | 1,215 | 1,209 | 1,205
46 0,222 | 0,405 | 0,657 | 0,944 | 1,131 | 1,201 | 1,261 | 1,217 | 1,195 | 1,188 | 1,182 | 1,178
48 0,201 | 0,378 | 0,626 | 0913 | 1,103 | 1,175 | 1,236 | 1,191 | 1,169 | 1,161 | 1,156 | 1,151
50 0,183 | 0,353 | 0,596 | 0,884 | 1,076 | 1,149 | 1,211 | 1,166 | 1,143 | 1,136 | 1,130 | 1,125
52 0,166 | 0,329 | 0,568 | 0,856 | 1,050 | 1,124 | 1,187 | 1,141 | 1,118 | 1,110 | 1,104 | 1,100
54 0,151 | 0,307 | 0,541 | 0,828 | 1,025 | 1,100 | 1,164 | 1,117 | 1,093 | 1,085 | 1,079 | 1,075
56 0,137 | 0,287 | 0,516 | 0,802 | 1,000 | 1,076 | 1,141 | 1,093 | 1,069 | 1,061 | 1,055 | 1,050
58 0,125 | 0,267 | 0,492 | 0,776 | 0975 | 1,052 | 1,118 | 1,070 | 1,046 | 1,038 | 1,031 | 1,027
60 0,114 | 0,249 | 0,468 | 0,751 | 0,951 | 1,029 | 1,096 | 1,047 | 1,022 | 1,014 | 1,008 | 1,003

Ag
yeays

[

© IS0 2019 - All rights reserved 5
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Table A.1 (continued)
A Viewing distance
ge
years o
0,2 0,3 0,5 1 2 3 5 10 20 30 50 100

62 0,103 | 0,233 | 0,446 | 0,727 | 0928 | 1,007 | 1,075 | 1,025 | 1,000 | 0,992 | 0,985 | 0,981
64 0,094 | 0,217 | 0,425 | 0,704 | 0,906 | 0,985 | 1,053 | 1,003 | 0,978 | 0,970 | 0,963 | 0,958
66 0,085 | 0,203 | 0,405 | 0,681 | 0,884 | 0964 | 1,033 | 0982 | 0956 | 0,948 | 0,942 | 0,937
68 0,077 | 0,189 | 0,386 | 0,660 | 0,862 | 0,942 | 1,012 | 0,961 | 0,935 | 0,927 | 0,920 | 0,915
70 0,070 | 0,176 | 0,368 | 0,638 | 0,841 | 0922 | 0,992 | 0,940 | 0,915 | 0,906 | 0,900 | 0,895

72 0,d64 | 0,165 | 0,351 | 0,618 | 0,821 | 0,902 | 0,973 | 0,920 | 0,895 | 0,886 | 0,879 [(0)874
74 0,d58 | 0,154 | 0,334 | 0,598 | 0,800 | 0,882 | 0953 | 0,901 | 0,875 | 0,866 | 0,860 0,855
76 0,053 | 0,143 | 0,318 | 0,579 | 0,781 | 0,863 | 0,935 | 0,882 | 0,856 | 0,847 | 0,840 | 0,835
78 0,048 | 0,134 | 0,303 | 0,560 | 0,762 | 0,844 | 0,916 | 0,863 | 0,837 | 0,828y0,821 | 0,816
80 0,044 | 0,125 | 0,289 | 0,543 | 0,743 | 0,826 | 0,898 | 0,844 | 0,818 | 0,810 | 0,803 | 0,798
82 0,q40 | 0,116 | 0,275 | 0,525 | 0,725 | 0,808 | 0,880 | 0,826 | 0,800,\0,792 | 0,785 | 0J/80
84 0,4J36 | 0,109 | 0,262 | 0,508 | 0,708 | 0,790 | 0,863 | 0,809 | 0,783 0,774 | 0,767 | 0762
86 0,033 | 0,101 | 0,250 | 0,492 | 0,690 | 0,773 | 0,846 | 0,792 |,0,765 | 0,757 | 0,750 | 0,745
88 0,30 | 0,095 | 0,238 | 0,476 | 0,673 | 0,756 | 0,829 | 0,775./)0,748 | 0,740 | 0,733 | 0,728
90 0,027 | 0,088 | 0,227 | 0,461 | 0,657 | 0,739 | 0,813 | 0,58 | 0,732 | 0,723 | 0,717 | 0J712

6 © IS0 2019 - All rights reserved
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Luminance correction coefficient to visual acuity

Annex B
(normative)

B.1 Data table for luminance correction coefficient

ISO 24509:2019(E)

Tabld
level
lumi

Tab

B.1 provides the luminance correction coefficient which is used to obtain visual acuity

r at different
riven for the

td/m? level

© ISO

2019 - All rights reserved

of luminance from the reference level of 100 cd/m? by using Formula (1). TableB.D is §
hance range from 0,01 cd/m?2 to 3 000 cd/m2. Data are taken from JIS S 00322}
e B.1 — Relative visual acuity as a function of luminance normalized‘at the 100 ¢
(luminance correction coefficient)
Luminance Luminance Luminance Luminance
correction correction
cd/m? coefficient cd/m? coefficient
0,01 0,028 10 0,757
0,02 0,101 20 0,830
0,03 0,144 30 0,873
0,04 0,174 40 0,903
0,05 0,198 50 0,927
0,06 0,217 60 0,946
0,07 0,233 70 0,962
0,08 0,248 80 0,977
0,09 0,260 90 0,989
0,1 0,271 100 1,000
0,2 0,344 200 1,036
03 0,387 300 1,057
04 0,417 400 1,072
0,5 0,441 500 1,083
0,6 0,460 600 1,093
0,7 0,476 700 1,101
0,8 0,491 800 1,108
0,9 0,503 900 1,114
T U,51% T U000 T,T19
2 0,587 2000 1,155
3 0,630 3000 1,176
4 0,660
5 0,684
6 0,703
7 0,719
8 0,734
9 0,746
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Annex C
(informative)

Calculation example of the minimum legible font size at a given

viewing condition

C.1 Gene€

This annex |
using the m

An alphanuieric character of the serif font seen by a 68-year-old person at a viewingdistance of 5
hnce of 10 cd/m? with a positive contrast of 30 % is taken as a case fprtHis calculation

and a lumin

C.2 Example of calculation

An alphanu
taken as an

According t
viewing disf

VO 20,3

This visual
coefficient d

V:kVO

brovides a calculation example of a minimum legible font size for a given viewing,cond
pthod described in Clauses 5 and 6.

ral

Table C.1 — Viewing conditions for a.calculation example

Viewing condition Specification
Age 68 years
Viewing distance 50 cm
Luminance level 10 cd/m?
30 %, positive
Contrast (in Michelson contrast)

the method described in‘\Clause 5, visual acuity of the observer (68 years old) at the 5
ance for the reference.condition (100 cd/m?), V), is taken from Table A.1 as Formula ((

ition

0 cm

meric character of serif font seen by a 68-year-old persgnin the conditions of Table .1
pxample for calculating the minimum font size.

0 cm
1):

86

acuity is_corrected to the 10 cd/m?2 luminance level by using the luminance corre
f k = 0,757/taken from Table B.1, as Formula (C.2):

=0,757%0,386=0,292

€.1)

ction

(€.2)

With this visual acuity, V, and the viewing distance, D, in meters, the size factor, S, can be calculated

with Formula (C.3):

S=DJV

=0,5/0,292=1,71

(C.3)

© ISO 2019 - All rights reserved
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By using coefficients from Table 1 for the serif font characters (a = 8,2; b = 2,6), a minimum legible font
size (at the 100 % contrast condition) is calculated with Formula (C.4):

P

min

=aS+b=8,2x1,714+2,6=16,6 (C.4)

This font size is finally corrected to the condition of 30 % contrast by using contrast correction
coefficient, r = 1,66 (for positive contrast), taken from Table 2 as Formula (C.5):

Pmin,c =

rP

m

in =1,66x16,6=27,6(pt) (C.5)

A font size of 27,6 points is the minimum legible size for this example including the contrast correction.

C.3 | In case of wearing spectacles or contact lenses

The above example is based on the assumption that no spectacles or contact lenses are us¢d. However,
olderf people usually wear spectacles or contact lenses of various kinds.-Because the extent of those
optidal corrections largely varies depending on individuals’ preferences;itis difficult to estjmate visual
acuitly of those people. However, in case that visual acuity of those persons is known pref¢rably at the
viewl[ing condition in question, it is possible to calculate the minimum legible font size from step (c)

using Formula (3).

For gxample, if a person in the example of C.2 wears his/her.glasses and improves his/her visual acuity
from| 0,292 to 0,8 at the viewing condition, then Formulae(€:6) to (C.8) can apply.

$=D/V=0,5/0,8=0,625 (C.6)
P, =aS+b=8,2x0,625+2,6=7,73 (C.7)
Prine =T Pmin =1,66%7,73=12,8(pt) (C.8)

A forlt size of 12,8 points is theminimum legible size for that person when he/she wears spgctacles.

NOTH If visual acuity of<a.person wearing spectacles is known at a luminance level that differs from the
view]ng condition in question; luminance correction is needed by referring to Table B.1.

© IS0 2019 - All rights reserved 9
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Annex D
(informative)

Minimum legible font size calculated for variable age and viewing

distance at constant luminance levels for reference
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rence data of minimum legible font size at some viewing conditions, afid they can be
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Calculated at the highest contrast level (100 %) and the congrast correction is requirg
hst than 100 % according to the method described in Clause’6. The data are available
well as for a sans-serif font.

mum legible font size data calculated for’some sampling points of
pnditions

igures D.1 to D.5 shows the minimum legible font size calculated for several sampling p
istance (0,3 m, 0,5m, 1 m, 2 m, 5 m, and’0 m) and for nine different ages from 10 ye3
10-years steps. Figures D.1 to D.5 correspond to different luminance levels from 1 00
m? respectively in one logarithmigunit steps. Approximately, the 1 000 cd/m? level ¢
outdoor condition under sunshing, the 100 cd/m? level for normal indoor environme

, and the 0,1 cd/m? level for;a dark room where walking becomes difficult.

D.1 to D.5 the following Key applies:
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a) Serif font b) Sans-serif font

different ages from 10 years to 90 years in 10-years steps,Laminance level is 1 0

Figure D.1 — Calculated minimum legible font size as a function of viewing distance for
0

cd/m?2

different ages from 10 years to 90 years in 10-year steps. Luminance level is 100
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Figure|D.3 — Calculated minimum legible font size as a function of.viewing distance for|
differgnt ages from 10 years to 90 years in 10-year steps. Luminarce level is 10 cd/m?
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Figure|D.4 —€alculated minimum legible font size as a function of viewing distance for
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Jl 0203 0,5

a)s

1 2 3 /5

eriffont

10 2030

Y

500

3004

200

100

50

30
20

10

1 " I
01 020305 1

b) Sans-serif font

10 20 30

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=908dbc37695b82a218dc2a802d412275

300
200

100

50

30
20

10

500

300
200

100

50

30
20

10

ISO 24509:2019(E)

Numgrical values of Figures D.1 to D.5 are presented in Tables®D.1 to D.10. The range of age

1 " N '
01 020305 1

2 3

5

a) Serif font

10 2030

distdnce are expanded in the tables for reference.

k.

1 " S '
01 020305 1

3Ch - 10

b) Sans-serif font

2( 30

Figure D.5 — Calculated minimum legible font size as a function of viewing distance for

different ages from 10 years to 90 years in 10-year steps. Luminance level is 0,1 |cd/m?2

and viewing

A calculation tool for a single minimum legible font size for a given parameters (age, viewing distance,
and Juminance) is provided by AIST, Japanlél.

Table D.1 — Minimum legible font size for-a serif font at the 1 000 cd/m? level [see Figure D.1 a)]

Viewing distance
Age m
years 0,2 0,3 0,5 1 2 3 5 10 20 30 5 100
6 3,6 4,0 4,7 6,6 10,5 14,4 22,1 41,8 81,1 | 120,5 | 199,2 | 3959
8 3,7 4,1 4,8 6,8 10,7 14,6 22,5 42,6 82,9 | 123,2 | 203,7 | 405,0
14 3,8 4,2 49 6,9 10,9 14,9 22,9 43,5 84,7 | 1259 | 208,3 | 414,5
17 39 4,3 51 71 11,1 15,2 23,3 44,4 86,5 | 128,7 | 213,1 | 424,0
14 4,0 4,4 5,2 7,2 11,3 15,5 23,7 45,3 88,5 | 131,6 | 214,0 | 433,7
16 4,2 4.5 53 74 11,5 15,7 24,1 46,2 90,4 | 134,6 | 2229 | 443,8
19 4,3 4,7 54 7,5 11,8 16,0 24,6 47,2 92,3 | 137,6 | 2279 | 4541
2( 4,5 4,8 5,6 7,7 12,0 16,3 25,0 48,1 94,4 | 140,6 | 233,2 | 4644
27 4,7 5,0 57 7,9 12,2 16,6 25,5 49,1 96,4 | 143,8 | 23§4,5 | 475,1
24 4,9 51 59 8,0 12,5 17,0 259 50,1 98,6 | 147,0 | 244,0 | 486,0
26 51 5,3 6,0 8,2 12,7 17,3 26,4 51,2 | 100,8 | 150,3 | 249,5 | 4974
28 54 5,5 6,2 8,4 13,0 17,6 26,9 52,2 | 102,9 | 153,7 | 255,1 | 508,7
30 5,7 5,7 6,4 8,6 13,2 17,9 27,4 53,3 | 105,2 | 1571 | 261,0 | 520,5
32 6,0 59 6,6 8,8 13,5 18,3 279 54,4 | 107,5 | 160,6 | 267,0 | 532,5
34 6,3 6,2 6,8 9,0 13,8 18,6 28,4 55,5 | 1099 | 164,2 | 273,0 | 544,6
36 6,7 6,4 7,0 9,2 14,1 19,0 28,9 56,7 | 112,3 | 1679 | 279,1 | 557,3
38 71 6,7 7,2 9,4 14,3 19,4 29,4 579 114,7 | 171,7 | 285,5 | 570,2
40 7,6 7,0 7,4 9,6 14,6 19,7 30,0 59,1 | 1173 | 175,6 | 292,0 | 583,3
42 8,1 7,3 7,7 99 14,9 20,1 30,5 60,3 | 119,8 | 179,5 | 298,8 | 596,9
© IS0 2019 - All rights reserved 13
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Table D.1 (continued)
Viewing distance

Age m

Years o2 T 03 | 05 | 1 2 3 5 10 | 20 | 30 | 50 | 100
44 8,6 7,7 7,9 10,1 15,2 20,5 31,1 61,6 122,5 | 183,5 | 305,7 610,7
46 9,2 8,0 8,2 10,4 15,6 209 31,7 62,8 125,2 | 187,7 | 312,6 | 624,7
48 9,9 8,4 8,5 10,6 15,9 21,3 32,2 64,1 128,0 | 192,0 | 319,6 | 639,3
50 10,6 8,8 8,7 10,9 16,2 21,7 32,9 65,4 | 130,8 | 196,1 | 326,8 | 654,0
52 11,4 9,3 9,1 11,2 16,6 22,2 33,5 66,8 133,7 | 200,7 | 334,5 | 668,8
54 12,3 9,8 9,4 11,5 16,9 22,6 34,1 68,2 136,7 | 205,2 | 342,2 | (644,3
56 13,3 10,3 9,7 11,7 17,3 23,0 34,7 69,6 139,7 | 209,8 | 349,9.) 7Q0,5
58 143 10,8 10,0 12,0 17,6 23,5 35,4 71,1 142,7 | 214,4 | 358,0 | 716,1
60 15,5 11,4 10,4 12,4 18,0 24,0 36,0 72,6 | 146,0 | 2194 {~366,1 | 733,2
62 16,8 12,0 10,8 12,7 18,4 24,4 36,7 74,1 149,2 | 224,2° | 374,6 749,6
64 18,2 12,7 11,2 13,0 18,8 249 374 75,7 152,5 }~229,2 | 383,1 747,5
66 19,8 13,4 11,6 13,4 19,2 25,4 38,1 77,2 15509 }7234,5 | 391,6 | 744,7
68 21,6 14,2 12,1 13,7 19,6 25,9 38,8 78,9 159;3 | 239,8 | 4009 | 8(3,5
70 23,5 15,1 12,6 14,1 20,0 26,4 39,5 80,6~ 162,8 | 245,2 | 409,7 | 8314
72 23,5 15,9 13,0 14,5 20,5 27,0 40,3 82y3 166,4 | 250,7 | 4194 | 841,0
74 219 16,9 13,6 14,9 20,9 27,5 41,0 83,9 170,1 | 256,5 | 428,6 | 849,7
76 30,3 18,0 14,1 15,3 21,4 28,1 41,8 85,7 173,8 | 262,2 | 438,8 | 840,2
78 331 19,0 14,7 15,7 21,8 28,6 42,6 87,5 177,7 | 268,1 | 4489 | 9(0,6
80 35,9 20,2 15,3 16,1 22,3 29,2 43,4 89,4 | 181,8 | 274,0 | 458,9 | 9409
82 392 21,6 15,9 16,6 22,8 29:8 44,2 91,3 185,8 | 280,2 | 469,4 | 942,1
84 43,3 22,8 16,6 17,0 23,3 30,4 45,1 93,2 189,8 | 286,6 | 480,3 | 944,3
86 47,0 24,4 17,3 17,5 23/8 31,0 459 95,1 194,2 | 293,0 | 491,1 | 9946,2
88 515 25,7 18,0 18,0 24:4 31,7 46,8 97,2 198,5 | 299,7 | 502,5 | 10/09,2
90 54,9 27,6 18,7 18,5 24,9 32,3 477 99,3 | 202,8 | 306,7 | 513,6 | 10B1,8

Table I).2 — Minimum legible font size for a sans-serif font at the 1 000 cd/m? level [see
Figure D.1 b)]
Viewing distance

Age m

Years ™ok T a3V[ o5 1 2 3 5 10 | 20 | 30 | 50 | doo
6 3|8 41 4,7 6,2 9,2 12,2 18,2 33,6 64,3 95,0 156,4 | 310,0
8 3/8 4,1 4,7 6,3 9,3 12,4 18,5 34,2 65,7 97,1 160,0 | 3171

10 39 4,2 4,8 6,4 9,5 12,6 18,8 34,9 67,1 99,2 | 163,6 | 324,5
12 4,0 4,3 4,9 6,5 9,6 12,8 19,2 35,6 68,5 | 101,4 | 1673 | 3319
14 4,1 4,4 50 6,6 9,8 13,0 19,5 36,3 70,0 | 103,7 | 171,1 | 3394
16 4,2 4,5 51 6,7 10,0 13,3 19,8 37,0 71,5 | 106,0 | 175,0 | 3473
18 4,4 4,6 52 6,8 10,2 13,5 20,2 37,8 73,0 | 108,3 | 1789 | 355,4
20 4,5 4,7 5,3 7,0 10,3 13,7 20,5 38,5 74,6 | 110,7 | 183,0 | 363,4
22 4,6 4,8 54 71 10,5 14,0 209 39,3 76,2 | 113,2 | 1871 | 3718
24 4,8 50 5,6 7,2 10,7 14,2 21,2 40,1 779 115,7 | 191,4 | 380,3
26 5,0 51 57 7,4 10,9 14,5 21,6 409 79,6 | 118,3 | 195,7 | 389,2
28 52 53 58 7,5 11,1 14,7 22,0 41,7 81,3 | 1209 | 200,1 | 398,0
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Viewing distance

Age m

Years o2 1 03 | o5 1 2 3 5 10 | 20 | 30 | 50 | 100
30 5,4 5,4 6,0 77 | 11,3 | 150 | 22,3 | 426 | 831 | 123,6 | 2047 | 407,2
32 5,6 5,6 6,1 78 | 11,5 | 152 | 22,7 | 434 | 849 | 1264 | 2093 | 4166
34 5.9 5,8 6,3 80 | 11,7 | 155 | 231 | 443 | 867 | 1292 | 2140 | 426,0
36 6,2 6,0 64 | 82 | 119 | 158 | 23,5 | 452 | 886 | 132,0 | 2188 | 436,0
38 6,5 6,2 66 | 83 | 122 | 160 | 239 | 461 | 90,5 | 1350 | 223,8 | 446,0
4( 6,9 64 | 68 | 85 | 124 | 164 | 244 | 471 | 92,5 | 1380 [ @2B9 | 456,2
47 7,3 6,7 7,0 87 | 126 | 167 | 248 | 480 | 945 | 141,00} 23,2 | 4669
44 7,7 7,0 7,2 89 | 129 | 170 | 252 | 490 | 966 | 142 | 23p5 | 4776
46 8,2 7,2 7,4 91 | 131 | 173 | 257 | 50,0 98,7&0\1)47,4 2449 | 4885
4 8,7 7,5 7,6 93 | 134 | 176 | 261 | 51,0 | 1009 ] 150,8 | 250,4 | 4999
5( 9,3 7.9 7.8 95 | 136 | 179 | 26,6 | 52,1 J-1081 | 154,0 | 2561 | 5114
52 9,9 8,2 8,0 97 | 139 | 183 | 271 | 53, }71053 | 1576 | 26p,0 | 5229
54 106 | 86 | 83 99 | 142 | 186 | 276 | 542 | 1077 | 1611 | 26B,0 | 5350
54 11,4 | 90 85 | 101 | 144 | 189 | 2814553 | 1100 | 1647 | 2741 | 5477
5¢ 122 | 94 88 | 104 | 147 | 193 | 286" 56,5 | 1124 | 168,3 | 2804 | 5599
6( 13,0 | 99 91 | 106 | 150 | 197 | 291 | 576 | 1149 | 172,2 | 2867 | 573,2
67 141 | 104 | 94 | 109 | 153 | 200017296 | 588 | 1174 | 1760 | 29B,3 | 586,0
64 152 | 109 | 97 | 11,1 | 156 | 264 | 302 | 60,0 | 1200 | 1799 | 30p,0 | 600,0
66 165 | 11,5 | 101 | 114 | 159 {\Z0,8 | 307 | 61,2 | 1227 | 184,0 | 30p,6 | 6134
68 179 | 121 | 104 | 117 | 168 | 21,2 | 31,3 | 62,5 | 1253 | 1881 | 31B,8 | 628,1
7( 193 | 127 | 108 | 120 [ct66 | 21,6 | 31,8 | 638 | 1280 | 1924 | 32p,7 | 642,0
77 209 | 134 | 111 | 128} 169 | 22,0 | 324 | 652 | 1308 | 1967 | 32B3 | 6574
74 227 | 141 | 116 | 426 | 173 | 225 | 330 | 66,5 | 1337 | 2011 | 335,5 | 6719
74 246 | 150 | 120129 | 176 | 229 | 336 | 678 | 1366 | 2056 | 3484 | 688,0
74 268 | 158 | 124/| 132 | 180 | 233 | 342 | 693 | 1397 | 210,2 | 351,3 | 703,9
8( 290 | 167 £29 | 135 | 184 | 238 | 348 | 708 | 142,8 | 2148 | 3591 | 7197
87 31,6 | 1785 134 | 139 | 188 | 242 | 355 | 72,2 | 1460 | 2196 | 3673 | 736,3
84 348 |87 | 139 | 143 | 192 | 247 | 361 | 737 | 1491 | 2247 | 3758 | 7536
8¢ 37,72~1200 | 144 | 146 | 196 | 252 | 368 | 752 | 1525 | 2297 | 384,3 | 770,7
8d | 41 21,1 | 150 | 150 | 200 | 257 | 375 | 768 | 1559 | 2349 | 398,1 | 788,6
9 {454 | 225 | 156 | 154 | 204 | 262 | 382 | 785 | 159,3 | 240,3 | 40}1,8 | 806,3

Table D.3 — Minimum legible font size for a serif font at the 100 cd/m? level [see Figure D.2 a)]

Viewing distance
Age m
years
0,2 0,3 0,5 1 2 3 5 10 20 30 50 100
37 4,1 50 7,1 11,5 15,8 244 | 46,4 | 90,5 | 134,5 | 222,6 | 442,8
3,8 4,2 51 7,3 11,7 16,1 24,9 474 92,5 | 1375 | 227,6 | 4529
10 39 4,3 5,2 74 11,9 16,4 25,3 48,4 | 94,5 | 140,6 | 232,8 | 463,5
12 4,1 4,5 5,3 7,6 12,1 16,7 25,8 494 | 96,5 | 143,7 | 238,1 | 4741
14 4,2 4,6 55 7,8 12,4 17,0 26,2 50,4 | 98,7 | 1470 | 243,6 | 485,0
16 4,4 4,7 5,6 79 12,6 17,3 26,7 51,4 | 1009 | 150,3 | 249,1 | 496,3
© IS0 2019 - All rights reserved 15
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Table D.3 (continued)

Viewing distance

Age m

Years o2 1 03 | 05 1 2 3 5 10 | 20 | 30 | 50 | 100
18 45 | 49 | 58 | 81 | 129 | 176 | 272 | 52,5 | 103,0 | 153,6 | 254,8 | 5078
20 47 | 51 | 59 | 83 | 131 | 180 | 277 | 53,6 | 1053 | 1570 | 260,6 | 519,3
22 50 | 52 | 61 | 85 | 134 | 183 | 282 | 547 | 1076 | 1606 | 266,6 | 531,3
24 52 | 54 | 63 | 87 | 137 | 187 | 287 | 558 | 110,0 | 1642 | 272,7 | 5435
26 54 | 56 | 65 | 89 | 139 | 190 | 292 | 569 | 1124 | 1679 | 2789 | 556,3
28 s | 59 | 66 | 91 | 142 | 194 | 298 | 581 | 1149 | 171,7 | 2852 [ B¢89
30 60 | 61 | 68 | 93 | 145 | 198 | 303 | 593 | 1174 | 1755 | 291, 5421
32 6 | 63 | 71 | 95 | 148 | 201 | 309 | 60,6 | 1200 | 179,5 | 2984 | 595,5
34 68 | 66 | 73 | 98 | 151 | 205 | 315 | 61,8 | 1227 | 183,5¢305,2 | 6(9,1
36 72 | 69 | 75 | 100 | 154 | 209 | 32,0 | 631 | 1254 | 18757| 312,0 | 63,3
38 7)6 7,2 77 | 102 | 157 | 21,4 | 326 | 644 | 1281 }-491,8 | 3192 | 6478
40 82 | 75 | 80 | 105 | 161 | 21,8 | 332 | 658 | 1309 1 196,1 | 326,5 | 62,4
42 8l7 7.9 83 | 107 | 164 | 222 | 339 | 672 | 4338 | 2005 | 3340 | 6476
44 oB | 83 | 86 | 110 | 168 | 226 | 345 | 6861368 | 2051 | 341,7 | 6§31
46 | 1do | 87 | 88 | 11,3 | 171 | 231 | 351 | 70,0°] 1398 | 2097 | 349,5 | 6987
48 | 148 | 91 | 92 | 116 | 175 | 235 | 358 |<245 | 1429 | 2145 | 3573 | 7150
so | 1le | 96 | 95 | 119 | 178 | 240 | 3651 729 | 1461 | 2192 | 3654 | 71,5
52 | 145 | 101 | 98 | 122 | 182 | 245 | 341 | 745 | 1493 | 2242 | 3740 | 7481
54 | 135 | 106 | 102 | 12,5 | 186 | 250 (<378 | 76,0 | 152,6 | 229,3 | 382,6 | 7454
56 | 146 | 11,2 | 105 | 128 | 190 | 256 | 385 | 776 | 1560 | 2345 | 391,2 | 743,6
58 | 197 | 11,8 | 109 | 132 | 194 [°260 | 393 | 792 | 1594 | 2396 | 400,3 | 8(1,0
60 | 140 | 12,5 | 11,4 | 13,5 | 198 ,] 26,5 | 40,0 | 80,9 | 163,1 | 2452 | 409,3 | 840,1
62 | 195 | 132 | 11,8 | 139 [ 203 | 270 | 407 | 826 | 166,6 | 2506 | 4188 | 8985
64 | 2do | 139 | 12,2 | 1420} 207 | 276 | 415 | 844 [ 1703 | 2562 | 4284 | 8d86
66 | 219 | 147 | 127 | 146’ | 212 | 281 | 423 | 861 | 1741 | 2621 | 4378 | 8177
68 | 249 | 156 | 13245150 | 216 | 287 | 431 | 879 [ 1780 | 2680 | 4483 | 8dss
70 | 240 | 166 | 137)] 155 | 22,1 | 293 | 439 | 898 | 181,8 | 2741 | 4582 | 9188
72 | 2d2 | 175 |cuB3 | 159 | 226 | 299 | 447 | 917 | 1858 | 2803 | 4690 | 9408
74 | 3d9 | 1867149 | 163 | 231 | 305 | 456 | 936 | 1900 | 2867 | 4793 | 9417
76 | 335 | 1987| 155 | 168 | 236 | 31,1 | 465 | 956 | 1942 | 293,0 | 490,7 | 9446
78 | 384210 | 161 | 172 | 241 | 31,7 | 474 | 976 | 1985 | 2997 | 502,0 | 10075
80 3C,Q 223 16 8 177 2477 32 4 AR,Q QQ,R 702,1 306 3 | 32 11 0?0,2
82 | 436 | 238 | 175 | 182 | 252 | 330 | 492 | 1019 | 2076 | 3132 | 5249 | 10539
84 | 482 | 252 | 182 | 187 | 258 | 33,7 | 50,1 | 104,0 | 212,1 | 3204 | 5372 | 10787
86 | 52,3 | 270 | 190 | 193 | 264 | 344 | 51,1 | 1061 | 2170 | 3276 | 549,3 | 1103,3
88 | 573 | 285 | 198 | 198 | 270 | 351 | 52,1 | 1084 | 221,9 | 3350 | 5619 | 1129,0
90 | 63,3 | 306 | 207 | 204 | 276 | 359 | 530 | 110,8 | 226,6 | 342,8 | 5744 | 11543
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Table D.4 — Minimum legible font size for a sans-serif font at the 100 cd/m? level [see

Figure D.2 b)]
Viewing distance

Age m
Years o2 1 03 | o5 1 2 3 5 10 | 20 | 30 | 50 | 100
6 39 | 42 | 49 | 65 | 99 | 133 | 200 | 372 | 716 | 1060 | 1747 | 346,5
39 | 43 | 49 | 67 | 101 | 135 | 204 | 380 | 731 | 1083 | 178,6 | 354,5
10 40 | 44 | 50 | 68 | 103 | 137 | 207 | 387 | 747 | 1107 | 182,7 | 362,8
12 41 | 45 | 51 | 69 | 104 | 140 | 21,1 | 395 | 763 | 1132 | 186,8 | 3710
14 43 | 46 | 52 70 | 106 | 142 | 214 | 403 | 780 | 1157 [ a9l | 3795
14 44 | 47 | s4 | 72 | 108 | 145 | 21,8 | 411 | 797 | 118,2°] 1954 | 388,3
14 45 | 48 | 55 | 73 | 110 | 147 | 222 | 419 | 814 | 12097| 19p.8 | 3973
2( 47 | 49 | 56 74 | 112 | 150 | 22,6 | 42,8 | 832 {1235 | 20,4 | 406,3
27 48 | 51 | 57 76 | 114 | 153 | 230 | 436 | 849"| 1263 | 2001 | 4156
24 50 | 5.2 59 77 | 116 | 155 | 234 | 445 | @68 | 1292 | 21B,8 | 4252
24 52 | 54 | 60 79 | 11,8 | 158 | 238 | 4547887 | 132,0 | 21B,6 | 4351
24 54 | 55 | 62 | 81 | 121 | 161 | 242 | 463 | 90,6 | 1350 | 22B,5 | 4450
3( 57 | 57 | 63 | 82 | 123 | 164 | 246 4)473 | 92,6 | 1379 | 22B7 | 4553
33 60 | 59 | 65 | 84 | 125 | 167 | 251<| 482 | 94,6 | 141,0 | 2389 | 465,38
34 | 63 | 61 | 66 | 86 | 128 | 170 |55 | 492 | 96,7 | 1442 | 2392 | 4764
34 66 | 64 | 68 | 88 | 130 | 1739260 | 502 | 988 | 1474 | 2445 | 4875
34 69 | 66 | 70 | 90 | 133 | 16 | 264 | 51,3 | 1009 | 1507 | 25p,1 | 4987
4( 73 | 68 | 72 92 | 135 480 | 269 | 523 | 1032 | 1541 | 255,8 | 5101
47 7,8 71 74 | 94 | 138 ] 183 | 274 | 534 | 1054 | 1575 | 26,7 | 5221
44 8,2 7,4 76 | 96 |2140 | 186 | 279 | 545 | 1077 | 1610 | 2477 | 5341
44 | 88 | 77 | 79 | 98 ) 143 | 190 | 284 | 556 | 1101 | 164,6 | 27B,7 | 546,3
49 94 | 81 | 81 [ 400 | 146 | 193 | 289 | 567 | 112,5 | 1684 | 27p,8 | 559,0
5¢ | 100 | 84 | 84 f102 | 149 | 197 | 294 | 579 | 1150 | 1720 | 2862 | 5719
53 107 | 88 | 86J] 105 | 152 | 201 | 300 | 591 | 1175 | 176,0 | 29p,9 | 584,8
54 | 115 | 93 F'89 [ 107 | 155 | 205 | 305 | 60,3 | 1201 | 180,0 | 29p,6 | 598,3
54 | 123 | 97} 92 | 110 | 158 | 208 | 31,0 | 616 | 1227 | 1840 | 30p,3 | 612,5
54 | 132 402 | 95 | 112 | 161 | 21,3 | 316 | 628 | 1254 | 188,0 | 31B4 | 626,2
60 | 142-J107 | 98 | 115 | 165 | 21,7 | 322 | 641 | 1282 ] 1924 | 32p5 | 6411
64 | 1524 11,2 | 102 | 118 | 168 | 221 | 328 | 654 | 131,0 | 19655 | 3279 | 6554
64 K66 | 11,8 | 105 | 121 | 171 | 225 | 334 | 668 | 1339 | 2009 | 3353 | 6711
64 P 181 | 125 | 109 | 124 | 175 | 229 | 340 | 682 | 1369 | 2055 | 34p,7 | 686,0
68 | 196 | 132 | 11,3 | 127 | 179 | 234 | 346 | 696 | 1399 | 2101 | 350,8 | 702,5
70 | 21,3 | 139 | 11,7 | 130 | 182 | 238 | 353 | 71,1 | 1429 | 2149 | 3586 | 7181
72 | 230 | 146 | 121 | 134 | 186 | 243 | 359 | 726 | 1460 | 2197 | 3671 | 7353
74 | 251 | 155 | 12,6 | 137 | 190 | 248 | 36,6 | 74,0 | 1493 | 2247 | 3751 | 751,5
76 | 272 | 164 | 131 | 141 | 194 | 252 | 372 | 756 | 152,5 | 2297 | 384,0 | 769,5
78 | 297 | 173 | 136 | 144 | 198 | 257 | 379 | 772 | 1559 | 2349 | 392,8 | 7873
80 | 321 | 184 | 141 | 148 | 202 | 262 | 386 | 788 | 1595 | 240,0 | 401,5 | 805,0
82 | 350 | 196 | 146 | 152 | 207 | 268 | 394 | 80,5 | 163,0 | 2454 | 410,6 | 823,5
84 | 386 | 206 | 152 | 156 | 211 | 273 | 401 | 821 | 166,5 | 251,1 | 420,2 | 842,9
86 | 41,8 | 220 | 158 | 160 | 216 | 278 | 408 | 838 | 170,3 | 256,6 | 4297 | 8621
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Table D.4 (continued)
A Viewing distance
ge
years o
0,2 0,3 0,5 1 2 3 5 10 20 30 50 100

88 45,7 23,2 16,4 16,4 22,0 28,4 41,6 85,6 | 1741 | 262,5 | 439,6 | 882,1
90 50,4 24,8 17,1 16,9 22,5 29,0 42,4 87,4 1779 | 268,6 | 449,3 | 9019

Table D.5 — Minimum legible font size for a serif font at the 10 cd/m? level [see Figure D.3 a)]

Viewing distance
(=]

Age m
Years ok 1 03 | 05 1 2 3 5 10 | 20 | 30 | 50.C° 1po
6 | 40 | 46 | 57 | 86 | 143 | 200 | 314 | 605 | 1187 | 176, | 293,27 | 5840
8 | 42 | 48 | 59 | 88 | 146 | 204 | 320 | 61,8 | 121,3 | 1809 4-2999 | 5975
10 | 44 | 49 | 61 | 90 | 149 | 208 | 326 | 63,0 | 1240 | 1849 ] 306,7 | 611,5
12 | 45 | 51 | 62 | 92 | 152 | 21,2 | 332 | 644 | 1267 |-489,0 | 3137 | 645,5
14 | 47 | 52 | 64 | 94 | 155 | 21,6 | 338 | 657 | 1295-193,3 | 321,0 | 649,8
16 | 49 | 54 | 66 | 96 | 158 | 220 | 344 | 671 | 4354 | 1977 | 3283 | 6948
18 | sk | 56 | 68 | 99 | 162 | 225 | 351 | 68541353 | 2021 | 3357 | 670,0
20 | sk | 59 | 70 | 101 | 165 | 229 | 357 | 699%| 138,3 | 206,6 | 343,5 | 6§52
22 | 57 | 61 | 72 | 104 | 168 | 234 | 364 | /4 | 1413 | 211,3 | 3514 | 7410
24 | 6 | 63 | 74 | 106 | 172 | 238 | 3730V 728 | 1445 | 2161 | 3594 | 7171
26 | 6kt | 66 | 77 | 109 | 176 | 243 | 338 | 744 | 1477 | 2210 | 3676 | 7340
28 | 67 | 69 | 79 | 112 | 179 | 248 385 | 759 | 1509 | 2259 | 3759 | 730,7
30 | 72 | 72 | 82 | 115 | 183 | 253 | 392 | 776 | 1543 | 231,0 | 3846 | 7481
32 | 76 | 75 | 85 | 11,7 | 187 |58 | 400 | 792 | 1577 | 2362 | 3934 | 74538
34 | 811 | 79 | 88 | 120 | 1901 263 | 40,7 | 809 | 161,2 | 241,5 | 4023 | 8438
36 | 87 | 83 | 91 | 124 | 195 | 268 | 41,5 | 82,5 | 1648 | 2469 | 4114 | 842,6
38 | 9B | 87 | 94 | 12701200 | 274 | 423 | 843 | 1684 | 252,6 | 4208 | 8417
40 | 99 | 91 | 97 | 130 | 204 | 279 | 430 | 861 | 1721 | 2583 | 430.4 | 8409
42 | 1d7 | 96 | 101 L£934 | 208 | 285 | 439 | 879 | 1759 | 2640 | 4404 | 8411
44 | 115 | 101 | 10851 137 | 21,3 | 291 | 447 | 897 | 1799 | 2701 | 450,6 | 9d1,5
46 | 144 | 10,6 |08 | 141 | 21,8 | 297 | 456 | 91,6 | 1839 | 2761 | 460,8 | 9421
48 | 134 | 1121113 | 145 | 222 | 303 | 464 | 936 | 1879 | 282,5 | 4711 | 9437
50 | 144 | 187| 11,7 | 149 | 227 | 309 | 473 | 955 | 1921 | 2887 | 4819 | 945,5
52 | 197 A 42,5 | 121 | 153 | 232 | 31,5 | 482 | 975 | 1964 | 2954 | 493,2 | 9473
54 | 1492 132 | 126 | 157 | 237 | 321 | 491 | 996 | 2008 | 3021 | 5046 [ 10103
56 | 184 | 139 | 131 | 161 | 243 | 328 | 501 | 101,7 | 2053 | 3089 | 516,0 | 1034,2
58 | 199 | 148 | 13,6 | 16,6 | 248 | 335 | 51,0 | 103,8 | 2097 | 3157 | 5279 | 10573
60 | 216 | 157 | 142 | 170 | 254 | 342 | 520 | 1061 | 2146 | 3231 | 5399 | 10826
62 | 236 | 165 | 147 | 175 | 259 | 349 | 53,0 | 1083 | 219,2 | 330,2 | 552,5 | 1106,
64 | 256 | 176 | 153 | 180 | 265 | 356 | 540 | 110,6 | 2241 | 3376 | 565,0 | 1133,3
66 | 281 | 186 | 160 | 185 | 271 | 363 | 550 | 1129 | 229,2 | 3454 | 5776 | 1158,7
68 | 307 | 198 | 16,6 | 190 | 277 | 371 | 561 | 1153 | 2343 | 3532 | 591,3 | 1186,5
70 | 33,6 | 211 | 173 | 196 | 284 | 378 | 572 | 1178 | 2394 | 361,3 | 6044 | 12129
72 | 365 | 223 | 180 | 201 | 290 | 386 | 583 | 1203 | 2447 | 3694 | 618,8 | 1242,0
74 | 40,0 | 237 | 188 | 20,7 | 297 | 394 | 594 | 1228 | 250.2 | 3779 | 6324 | 12695
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ISO 24509:2019(E)

Viewing distance

Age m

YUS ™02 [ 03 | 05 | 1 2 3 5 10 | 20 | 30 | 50 | 100
76 43,5 25,3 19,6 21,3 30,3 40,3 60,5 | 125,4 | 255,7 | 386,3 | 6474 | 12999
78 477 26,9 20,5 21,9 31,0 41,1 61,7 128,1 | 261,4 | 3951 | 662,3 | 1330,1
80 51,8 28,6 21,3 22,5 31,8 419 629 | 1309 | 2674 | 403,8 | 6771 | 1360,0
82 56,8 30,6 22,3 23,2 32,5 42,8 64,1 | 133,7 | 273,4 | 4129 | 692,6 | 1391,3
84 62,8 32,4 23,3 239 33,2 43,7 65,4 | 136,5 | 279,3 | 422,5 | 708,7 | 1424,2
84 68,3 34,8 24,3 24,6 34,0 44,6 66,6 | 1394 | 285,8 | 431,9 |, 724,7 | 1456,6
89 74,8 36,8 25,4 25,4 34,8 45,6 679 142,4 | 292,2 | 441,72\[5741,5 | 1490,5
9( 82,8 39,5 26,5 26,1 35,6 46,6 69,2 | 145,5 | 298,6 | 452,17 | 758,0 | 1524,0

Table D.6 — Minimum legible font size for a sans-serif font at the10°cd/m? leve|l [see
Figure D.3 b)]
Viewing distance

Age m

years 0,2 0,3 0,5 1 2 3 5 10 20 30 5 100
6 4,1 4,6 5,5 7,7 12,1 16,6 25,5 48,2 93,6 | 139,0 | 229,8 | 456,8
8 4,2 4,7 5,6 7,8 12,4 16,9 26)0 49,2 95,7 | 142,1 | 234,0 | 4673
10 4,4 4,8 5,7 8,0 12,6 17,2 26,4 50,2 97,7 145,3 | 240,4 | 478,2
17 4,5 49 5,8 8,2 12,8 17,5 26,9 51,2 99,8 | 148,5 | 24,8 | 489,2
14 4,7 51 6,0 8,3 13,1 17,8 27,4 52,2 102,1 | 151,8 | 251,5 | 500,3
14 4,8 5,2 6,1 8,5 13,3 18,2 279 53,3 | 104,3 | 155,2 | 25%,2 | 512,0
19 5,0 54 6,3 8,7 13,6 18,5 28,4 54,4 | 106,5 | 158,7 | 263,0 | 523,9
2( 5,2 5,5 6,4 8,9 13,8 18,9 289 55,5 1089 | 162,2 | 269,0 | 535,7
27 5,4 5,7 6,6 9,1 14,1 19,2 29,4 56,7 | 111,3 | 1659 | 274,2 | 548,1
24 57 59 6,8 9,3 14,4 19,6 299 57,8 113,7 | 169,6 | 281,5 | 560,7
24 59 6,1 7,0 9,5 14,7 19,9 30,5 59,0 | 116,3 | 173,5 | 2879 | 5739
24 6,2 6,4 7,2 9,7 15,0 20,3 31,0 60,2 | 118,7 | 177,3 | 294,3 | 5869
3( 6,6 6,6 7,4 9,9 15,3 20,7 31,6 61,5 121,4 | 181,2 | 301,1 | 600,5
37 6,9 6,9 7,6 10,1 15,6 21,1 32,2 62,7 124,0 | 185,3 | 308,0 | 614,3
34 7,3 7,1 7,8 10,4 15,9 21,5 32,7 64,1 | 126,8 | 189,5 | 313,0 | 628,3
36 7,7 7,4 8,1 10,6 16,2 219 33,3 65,4 | 129,6 | 193,7 | 324,0 | 643,0
34 8,2 7,7 8,3 10,9 16,5 22,3 33,9 66,8 | 132,4 | 198,1 | 3294 | 6579
4( 8,7 8,1 8,6 11,1 16,9 22,8 34,6 68,1 | 135,33 | 202,6 | 3349 | 6729
42 9,3 8,5 8,8 11,4 17,2 23,2 35,2 69,6 | 138,3 | 207,0 | 344,7 | 688,7
44 99 8,8 9,1 11,7 17,6 23,7 359 71,0 141,4 | 211,8 | 352,6 | 704,6
46 10,6 9,3 9,4 12,0 18,0 24,1 36,5 72,5 | 144,5 | 216,5 | 360,6 | 720,7
48 11,4 9,7 9,8 12,3 18,3 24,6 37,2 74,0 147,6 | 221,5 | 368,7 | 7375
50 12,2 10,2 10,1 12,6 18,7 25,1 379 75,5 1509 | 226,3 | 3771 | 754,5
52 13,2 10,7 10,4 12,9 19,1 25,6 38,6 77,1 154,2 | 231,5 | 3859 | 771,6
54 14,2 11,3 10,8 13,2 19,5 26,1 39,3 78,7 157,7 | 236,8 | 394,8 | 789,5
56 15,3 11,8 11,2 13,5 19,9 26,6 40,0 80,4 | 161,2 | 242,1 | 403,7 | 808,2
58 16,5 12,5 11,6 13,9 20,3 27,1 40,8 82,0 | 164,7 | 247,3 | 413,0 | 826,2
60 17,8 13,2 12,0 14,3 20,8 27,6 41,6 83,8 | 168,4 | 253,1 | 422,4 | 8459
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Table D.6 (continued)
A Viewing distance
ge
years =
0,2 0,3 0,5 1 2 3 5 10 20 30 50 100

62 19,4 13,9 12,5 14,6 21,2 28,2 42,3 855 | 172,1 | 258,7 | 432,2 | 864,8
64 21,0 14,7 129 15,0 21,7 28,8 43,1 87,3 | 1759 | 264,5 | 442,0 | 885,5
66 229 15,5 13,4 15,4 22,1 29,3 439 89,1 | 1799 | 270,5 | 451,7 | 905,3
68 25,0 16,4 14,0 15,8 22,6 299 44,8 91,0 | 183,8 | 276,6 | 462,5 | 9270
70 27,2 17,4 14,5 16,3 23,1 30,5 45,6 929 | 1878 | 2829 | 472,7 | 9476

72 294 18,4 15,0 16,7 23,6 31,1 46,4 949 | 1919 | 289,3 | 483,9 | (990,3

74 322 19,5 15,7 171 24,1 31,8 47,4 96,8 | 196,2 | 2959 | 494,5.) 991,8

76 349 20,7 16,3 17,6 24,7 32,4 48,2 98,9 | 200,5 | 302,4 | 506,2 | 10[15,5
78 34,2 21,9 17,0 18,1 25,2 33,1 49,1 | 101,0 | 205,0 | 309,3 5179 | 10B9,1
80 41,4 23,3 17,6 18,6 25,8 337 50,1 | 103,2 | 209,7 | 316,L° | 529,4 | 10p2,5
82 45,3 24,9 18,4 19,1 26,3 34,4 51,0 | 1054 | 214,4 }~823,2 | 541,5 | 1086,9
84 50,0 26,3 19,1 19,6 26,9 351 52,0 | 1075 | 2190 $°330,7 | 554,1 | 11012,5
86 54,2 28,1 19,9 20,2 27,5 35,8 53,0 | 109,7 | 2240 | 338,1 | 566,6 | 11378
88 594 29,7 20,8 20,8 28,1 36,6 54,0 | 112,14 ,229,1 | 3457 | 579,7 | 11p4,3
90 63,6 31,8 21,6 21,3 28,7 37,3 55,0 | 114,5*| 234,0 | 353,8 | 592,6 | 11P0,4

Table D.7 — Minimum legible font size for a serif font atthe 1 cd/m? level [see Figure D.4 3)]

Viewing distance
Age O
Years ™ok T 03 | o5 1 2 3 5 10 | 20 | 30 50 | 1po

6 | 4 | 56 | 72 | 11,4 | 198 | 282 | 451 | 879 | 1736 | 259,2 | 430,5 | 8989

49 | 58 | 75 | 117 | 20.Z)F 288 | 459 | 897 | 1774 | 2651 | 4404 | 8187
10 | 52 | 60 | 77 | 120 | 207 | 294 | 468 | 91,6 | 181,3 | 271,0 | 450,5 | 8994
12 | sk | 62 | 79 | 123ch211 | 300 | 477 | 936 | 1853 | 277.2 | 4608 | 940,0
14 | 57 | 65 | 82 | 126)] 21,6 | 30,6 | 486 | 955 | 1895 | 283,5 | 471,5 | 941,0
16 | 60 | 68 | 85 43,0 | 221 | 31,2 | 495 | 976 | 1938 | 2899 | 4823 | 9431
18 | 6l | 71 | 885 133 | 226 | 319 | 505 | 996 | 1980 | 2964 | 4932 | 9456
20 | 68 | 74 |91 | 137 | 231 | 325 | 514 | 10,8 | 2024 | 303,0 | 5046 | 10079
22 | 72 | 772-094 | 140 | 236 | 332 | 524 | 1039 | 2069 | 310,0 | 516,2 | 10812
24 | 7b | &17| 97 | 144 | 241 | 339 | 534 | 1061 | 2116 | 3171 | 5281 | 10649
26 | 8L 485 | 101 | 148 | 246 | 346 | 544 | 1083 | 2163 | 3242 | 5401 | 10/79,8
28 | 8=l 89 | 105 | 152 | 252 | 353 | 555 | 1106 | 2210 | 3315 | 5523 [11b43
30 | 93 | 94 | 10,8 | 156 | 258 | 360 | 56,5 | 113,0 | 226,0 | 3389 | 5651 |1130,0
32 | 100 | 99 | 11,3 | 161 | 263 | 367 | 576 | 1153 | 231,0 | 346,7 | 5781 | 11561
34 | 10,7 | 104 | 11,7 | 165 | 269 | 375 | 587 | 1179 | 236,2 | 3545 | 591,3 | 1182,6
36 | 11,5 | 11,0 | 121 | 170 | 275 | 383 | 599 | 120,3 | 241,4 | 362,5 | 6046 |1210,3
38 | 124 | 115 | 126 | 174 | 282 | 391 | 61,0 | 1229 | 246,7 | 370,8 | 618,6 | 12383
40 | 134 | 122 | 131 | 179 | 288 | 399 | 622 | 1255 | 252,3 | 3792 | 6327 | 12667
42 | 145 | 129 | 136 | 184 | 295 | 40,7 | 634 | 1282 | 2579 | 3876 | 6474 | 12965
44 | 157 | 136 | 142 | 190 | 301 | 41,6 | 646 | 1309 | 2637 | 396,5 | 6624 | 13265
46 | 170 | 144 | 147 | 195 | 308 | 425 | 659 | 1337 | 269,6 | 4055 | 6774 | 13569
48 | 185 | 153 | 153 | 201 | 31,5 | 433 | 671 | 136,5 | 2755 | 4148 | 692,6 | 13886
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Table D.7 (continued)
Viewing distance
Age m
Years o2 1 03 | 05 1 2 3 5 10 | 20 | 30 50 | 100
50 | 20,0 | 162 | 160 | 206 | 323 | 443 | 685 | 1394 | 2817 | 4239 | 708,5 | 14207
52 | 21,8 | 171 | 16,6 | 21,2 | 330 | 452 | 698 | 142.4 | 288,0 | 433,8 | 7251 | 14529
54 | 237 | 182 | 173 | 219 | 337 | 461 | 711 | 1454 | 2945 | 4437 | 7419 | 14866
56 | 259 | 193 | 181 | 22,5 | 345 | 471 | 72,5 | 148,6 | 3011 | 453,7 | 7587 | 1522,0
58 | 281 | 205 | 188 | 232 | 353 | 481 | 739 | 1517 | 307.6 | 4637 | 776,3 | 1556,0
6 | 30,6 | 21,8 | 196 | 238 | 362 | 491 | 754 | 1550 | 3148 | 4746 | 7939 |1593,2
64 | 336 | 231 | 205 | 245 | 370 | 501 | 768 | 1582 | 321,7 | 4851.( 8124 |1628,8
64 | 365 | 247 | 21,4 | 253 | 378 | 51,2 | 784 | 161,7 | 328,8 | 496,01 8309 | 16679
6 | 401 | 262 | 223 | 260 | 387 | 522 | 798 | 1651 | 3364 |<507.5 | 8494 |1705,2
64 | 440 | 279 | 233 | 268 | 396 | 534 | 814 | 168,6 | 3438 | 5189 | 8696 | 17461
7d | 282 | 298 | 243 | 276 | 405 | 545 | 830 | 1723 | 3513 | 5309 | 8849 | 17851
74 | 525 | 316 | 253 | 284 | 41,5 | 557 | 846 | 176,0.]°359,1 | 542,8 | 9101 | 18279
74 | 576 | 337 | 265 | 293 | 425 | 569 | 863 | 1797 | 3672 | 5553 | 9301 |1868,5
7d | 62,8 | 361 | 277 | 302 | 435 | 581 | 879 83,5 | 3753 | 5677 | 9522 |1913,2
74 | 691 | 383 | 289 | 31,1 | 445 | 593 | 897 1875 | 383,8 | 580,6 | 9742 | 19577
8 | 751 | 409 | 302 | 320 | 455 | 60,5 | 014 | 1916 | 3927 | 593,5 | 9960 |2001,8
8] | 824 | 439 | 316 | 330 | 466 | 61,80°032 | 1957 | 4014 | 6069 | 101B,7 | 2 0479
84 | 912 | 465 | 330 | 340 | 477 | 632 | 950 | 199,8 | 4101 | 6209 | 104b,6] 20962
8d | 993 | 50,0 | 345 | 350 | 488 |\ 645 | 969 | 2040 | 4197 | 6348 | 106p,2 | 2 144,0
84 | 1090 | 530 | 361 | 361 | 5000| 659 | 98,8 | 208,5 | 4292 | 6494 |109p.8 | 2 1940
o | 1208 | 570 | 377 | 372 | Br2 | 674 | 100,7 | 2131 | 438,5 | 6646 | 111h1 | 2 243,2

Table D.8 — Minimum legible font size for a sans-serif font at the 1 cd/m? level [see Figure D.4 b)]

Age

Viewing distance

m
Years o2 [ 03 o5 1 2 3 5 10 | 20 | 30 | s 100
6| | 47 | 5300 66 | 99 | 164 | 230 | 361 | 696 | 1365 | 203,3 | 3310 | 6714
8| | 48 |.55 | 68 | 101 | 168 | 234 | 36,8 | 71,0 | 1395 | 2079 | 3447 | 686,38
1d | 500056 | 70 | 103 | 171 | 239 | 375 | 725 | 142,5 | 2125 | 3546 | 7029
14 | 5257 58 | 72 | 10,6 | 175 | 244 | 382 | 740 | 1456 | 2173 | 364,6 | 719,0
14 K64 | 60 | 74 | 108 | 178 | 248 | 389 | 755 | 1489 | 222,2 | 3640 | 7354
14D 57 | 63 [ 76 [ 111 | 182 | 253 | 396 | 771 1522 | 2272 | 3744 | 7526
18 | 60 | 65 | 78 | 114 | 186 | 258 | 40,3 | 787 | 1555 | 232,3 | 3859 | 770,2
20 | 62 | 67 | 81 | 116 | 190 | 263 | 411 | 804 | 1589 | 2375 | 3948 | 7876
22 | 66 | 70 | 83 | 119 | 194 | 269 | 419 | 821 | 1624 | 2429 | 4039 | 805,38
24 | 69 | 73 | 86 | 122 | 198 | 274 | 427 | 837 | 1661 | 2484 | 4131 | 824,3
26 | 73 | 76 | 88 | 125 | 202 | 279 | 435 | 855 | 1698 | 2540 | 422,5 | 8437
28 | 78 | 79 | 91 | 128 | 206 | 285 | 443 | 873 | 173.5 | 2597 | 4321 | 8629
30 | 82 | 83 | 94 | 132 | 211 | 291 | 451 | 892 | 1774 | 2655 | 442,0 | 883,0
32 | 88 | 87 | 98 | 135 | 21,5 | 296 | 459 | 91,0 | 181,3 | 271,5 | 4522 | 903,3
34 | 93 | 91 | 101 | 139 | 220 | 30,2 | 46,8 | 93,0 | 1853 | 2777 | 462,5 | 924,0
36 | 10,0 | 95 | 104 | 142 | 225 | 309 | 477 | 949 | 1894 | 2839 | 4729 | 9456
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Table D.8 (continued)
Viewing distance

Age m

YOS ™02 [ 03 | 05 | 1 2 3 5 10 | 20 | 30 | 50 | 100
38 10,7 10,0 10,8 14,6 23,0 31,5 48,6 96,9 193,5 | 290,3 | 483,7 | 967,5
40 11,4 10,5 11,2 15,0 23,4 32,1 49,5 98,9 1979 | 296,9 | 494,8 | 989,6
42 12,3 11,0 11,6 15,4 24,0 32,7 50,5 | 101,0 | 202,2 | 303,5 | 506,3 | 1012,8
44 13,2 11,6 12,0 15,8 24,5 33,4 51,4 | 103,2 | 206,8 | 310,4 | 5179 | 1036,3
46 14,2 12,2 12,5 16,2 25,0 34,1 52,4 1105,3 | 2114 | 3174 | 529,7 11060,0
48 15,4 12,9 12,9 16,6 25,6 34,8 53,4 107,5 | 216,0 | 324,7 | 541,6 | 10B4,8
50 14,6 13,6 13,4 171 26,1 35,5 54,4 109,8 | 220,9 | 331,8 | 553,9.})11p9,8
52 14,0 14,4 14,0 17,5 26,7 36,2 55,4 | 112,1 | 225,7 | 339,5 | 5669 | 11B49
54 19,5 15,2 14,5 18,0 27,3 37,0 56,5 | 114,5 | 230,8 | 347,3{~580,0 | 11p1,3
56 21,2 16,0 15,1 18,5 279 37,7 57,6 116,9 | 236,0 | 355,17 | 593,1 | 11B8,8
58 229 17,0 15,7 19,0 28,5 38,5 58,7 119,4 | 241,1 /8629 | 606,8 | 12154
60 24,8 18,0 16,3 19,6 29,2 39,3 59,8 121,9 | 24657 } 371,4 | 620,6 | 12444
62 27,2 19,0 17,0 20,1 29,8 40,1 609 | 124,5 | 252,0 | 379,6 | 635,0 |12[/2,3
64 29,5 20,2 17,6 20,7 30,5 40,9 62,1 127,18 257,6 | 388,1 | 649,5 | 13[02,7
66 32,3 21,4 18,4 21,3 31,2 41,8 63,3 129,8" | 263,5 | 3970 | 6639 | 13319
68 35,3 22,8 19,1 21,9 31,9 42,7 64,5 132,6 | 269,3 | 406,0 | 679,7 | 13p3,8
70 38,6 24,2 19,9 22,5 32,6 43,5 65,8\"135,5 | 275,2 | 415,3 | 694,7 | 13P4,2
72 419 25,6 20,7 23,1 33,3 44,4 67,0 138,3 | 281,2 | 424,6 | 711,3 | 1427,6
74 43,9 27,3 21,6 23,8 34,1 45,4 68,3 | 141,2 | 2876 | 434,3 | 7269 | 14H9,3
76 50,0 29,1 22,6 24,5 34,9 46/3 69,6 144,2 | 2939 | 444,0 | 744,2 | 14P4,2
78 54,9 30,9 23,5 25,2 35,7 47,3 71,0 147,3 | 300,5 | 454,1 | 761,3 | 1589
80 59,6 32,9 24,5 25,9 36,6 48,2 72,3 150,5 | 3074 | 464,2 | 778,3 | 1563,3
82 65,3 35,2 25,6 26,7 37:3 49,2 73,7 | 153,7 | 314,3 | 474,6 | 796,1 | 15P9,3
84 72,2 37,3 26,8 27,5 38,2 50,3 75,1 | 156,9 | 321,0 | 485,6 | 814,7 | 1 637,0
86 78,5 40,0 279 2853 39,1 51,3 76,6 160,2 | 328,5 | 496,4 | 833,1 | 16/4,3
88 84,0 42,3 29,2 29,2 40,0 52,4 78,1 163,7 | 3359 | 5078 | 852,3 | 17[13,4
90 95,2 45,4 304 30,0 40,9 53,5 79,6 167,3 | 343,2 | 519,7 | 871,3 | 1751,8

Table D.9 — Minimuinlegible font size for a serif font at the 0,1 cd/m? level [see Figure D.5|a)]

Viewing distance

Age m

years 0 0,3 0.5 1 2 3 5 10 20 30 50 100
6 6,6 8,2 11,4 19,3 35,3 51,2 83,1 | 164,3 | 326,9 | 489,3 814,3 | 1626,8
8 7,0 8,6 11,8 19,9 36,1 52,3 84,7 1679 | 334,2 | 500,5 833,0 |1664,2

10 7,5 9,0 12,3 20,4 369 53,4 86,4 | 171,5 | 341,6 | 511,7 | 852,1 |1703,5
12 8,0 9,5 12,7 21,0 37,8 54,5 88,1 | 1751 | 349,2 | 5234 | 8716 |1742,6
14 8,5 10,0 13,2 21,6 38,6 55,7 89,8 | 178,8 | 3571 | 5353 | 892,0 [1782,5
16 91 10,5 13,8 22,3 39,5 56,9 91,5 | 182,7 | 365,2 | 5475 | 912,4 |1824,3
18 9,8 11,1 14,3 229 40,5 58,1 93,4 | 186,7 | 373,2 | 559,8 | 933,1 |18669
20 10,5 11,7 14,9 23,6 41,4 59,3 95,2 | 190,7 | 381,5 | 572,4 | 954,7 | 1909,2
22 11,3 12,4 15,5 24,3 42,4 60,6 97,0 | 194,7 | 390,0 | 585,6 | 976,8 |1953,5
24 12,1 13,0 16,1 25,0 43,4 61,9 99,0 | 198,8 | 3989 | 599,0 | 999,3 |1998,5
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Table D.9 (continued)
Viewing distance
Age m
Years ™2 1 03 | 05 1 2 3 5 10 | 20 30 50 | 100
26 | 131 | 138 | 168 | 258 | 444 | 63,2 | 1009 | 2031 | 4079 | 612,6 | 1022120457
28 | 141 | 146 | 175 | 265 | 455 | 646 | 1029 | 2075 | 4168 | 626,5 | 10453 2092,3
30 | 153 | 155 | 182 | 273 | 46,5 | 659 | 1049 | 212,0 | 4264 | 640,5 | 1069,5 | 2 141,0
32 | 16,6 | 164 | 190 | 281 | 476 | 67,3 | 1069 | 2164 | 4358 | 6552 |1094,2|2190,5
34 | 18,0 | 174 | 198 | 290 | 488 | 688 | 1091 | 2212 | 4456 | 6701 | 11191 | 2 240,6
3d | 196 | 184 | 20,7 | 299 | 499 | 70,3 | 111,2 | 2250 | 4556 | 6851 | 10AM4 | 2 2932
3d | 21,2 | 196 | 21,6 | 307 | 51,1 | 71,8 | 1134 | 230,8 | 4656 | 700909 17p,9 | 2 3464
4 | 231 | 208 | 225 | 31,7 | 523 | 733 | 1156 | 2357 | 4761 | 716:8- 11906 | 2 400,2
4] | 252 | 221 | 235 | 326 | 53,5 | 749 | 1179 | 2409 | 486,7 | 7329 | 122b,7 | 2456,6
44 | 274 | 235 | 246 | 336 | 548 | 765 | 120.2 | 2460 | 497,8) 7497 | 12580 | 2513,7
44 | 299 | 250 | 256 | 347 | 561 | 782 | 1226 | 251,2 | 5090 | 7667 | 12806 |2571,2
49 | 327 | 26,6 | 26,8 | 357 | 575 | 799 | 1250 | 256,74 '520,3 | 7845 | 131[L4 |2 631,5
s | 357 | 283 | 280 | 368 | 588 | 816 | 1275 | 2621 5321 | 8017 | 13415 ] 26922
54 | 391 | 302 | 292 | 379 | 602 | 834 | 1301 }267.8 | 5439 | 8204 |137B,0] 27534
54 | 427 | 322 | 306 | 391 | 61,6 | 851 | 1326 [ 273,5 | 556,3 | 8392 | 14047 | 28173
s | 46,8 | 342 | 31,9 | 403 | 631 | 870 | 1352 | 2794 | 5687 | 8582 |143p,6 | 28843
54 | 51,0 | 36,6 | 334 | 41,6 | 647 | 88901379 | 2854 | 581,2 | 8771 | 147p,0 | 29489
60 | 557 | 391 | 349 | 429 | 662 | 90,8 | 140,6 | 291,6 | 594,7 | 897,8 | 150B,5 | 3 019,4
6 | 614 | 41,6 | 365 | 442 | 678 | 92,7 | 1433 | 297.8 | 6078 | 9177 |153B,6] 3 087,0
64 | 670 | 444 | 382 | 456 | 69:40| 948 | 1463 | 3043 | 6214 | 9384 |157B,6 |3 1611
6d | 73,8 | 473 | 40,0 | 470 | 741 | 968 | 1491 | 310,7 | 6356 | 9601 |160B,7 | 3 2319
64 | 81,2 | 50,6 | 41,8 | 4840 728 | 990 | 1521 | 3175 | 649,8 | 9818 | 16471 |3 3095
7 | 891 | 542 | 437 | 500 | 746 | 101,1 | 1551 | 324,5 | 664,0 | 10045 |168B,6 | 3 3834
74 | 972 | 576 | 457 (51,6 | 763 | 1032 | 1581 | 3315 | 678,8 | 10271 | 172B.,8 | 3 4646
74 | 1069 | 61,5 | 479 532 | 782 | 1055 | 1614 | 338,4 | 694,2 | 1050,8 | 1768 | 3 541,6
7d [ 1168 | 661 [502 | 549 | 80,1 | 107,8 | 1644 | 3457 | 709,6 | 1074,3 | 1808,7 | 3 626,3
74 | 1287 | 70.37°52,5 | 56,6 | 82,0 | 110,2 | 167,8 | 353,2 | 7256 | 10989 | 184b,4 | 3 710,7
8] | 1401 | 752 | 550 | 583 | 84,0 | 112,5 | 1711 | 3611 | 742,4 | 11233 | 18867 | 3 7944
8] | 153907809 | 576 | 60,2 | 861 | 1149 | 1745 | 3689 | 7591 | 11487 | 192b,9 | 3 881,9
84 | 17077 859 | 60,3 | 622 | 881 | 1175 | 1779 | 376,6 | 775,5 | 11754 | 197b1 | 39735
8d 1<186,0 | 925 | 631 | 641 | 90,3 | 120,0 | 1814 | 3847 | 793,7 | 1201,7 | 201p,8 | 4 0641
84 204 3 99’7 66’7 66 2 92 8 177,7 1851 393 () 21 1’6 1 779,2 206 ,6 4 159,0
90 | 226,7 | 1058 | 69,2 | 682 | 947 | 1254 | 1887 | 401,8 | 829,3 | 1258,1 | 2112,7 | 4 252,4

Table D.10 — Minimum legible font size for a sans-serif font at the 0,1 cd/m? level [see

Figure D.5 b)]
Viewing distance
Age m
years
0,2 0,3 0,5 1 2 3 5 10 20 30 50 100

6 6,2 74 9,8 16,0 | 28,5 | 409 | 658 | 129,2 | 256,1 | 3829 | 636,5 |1270,6

8 6,5 7,7 10,2 16,5 29,1 | 41,8 671 | 132,0 | 261,8 | 391,6 | 651,1 |12999

10 6,8 8,0 10,5 16,9 29,8 42,6 68,4 | 134,8 | 2676 | 4004 | 666,0 |1330,5
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Table D.10 (continued)
Viewing distance
Age m
Years ™2 T 03 | 05 1 2 3 5 10 | 20 | 30 50 | 100
12 72 | 84 | 109 | 174 | 304 | 435 | 697 | 1376 | 273,5 | 409,5 | 681,2 | 1361,0
14 76 | 88 | 11,3 | 179 | 31,1 | 444 | 711 | 1405 | 2797 | 4188 | 6972 | 13922
16 81 | 92 | 11,7 | 184 | 31,8 | 454 | 724 | 1436 | 286,0 | 4283 | 7131 | 14248
18 86 | 96 | 121 | 189 | 32,6 | 46,3 | 73,8 | 1467 | 292,2 | 4379 | 7292 | 14581
20 92 | 101 | 126 | 194 | 333 [ 473 [ 753 | 1498 | 298,8 | 4478 | 7461 [14911
22 9B | 106 | 131 | 199 | 341 | 483 | 767 | 1529 | 3054 | 4580 | 7633 | Dsps,6
24 | 105 | 11,2 | 136 | 205 | 348 | 493 | 782 | 156,2 | 312,3 | 4685 | 7809} 15608
26 | 12 | 11,7 | 141 | 211 | 356 | 503 | 797 | 1595 | 3194 | 4791 | 7987 | 15076
28 | 120 | 124 | 146 | 21,7 | 365 | 51,4 | 81,3 | 1629 | 326,3 | 4899 {8168 | 16B4,0
30 | 129 | 130 | 152 | 223 | 373 | 524 | 8238 | 1664 | 333,8 | 5009)] 8357 | 1672,
32 | 139 | 138 | 158 | 229 | 381 | 535 | 844 | 1699 | 3411 3| 8550 | 17106
34 | 150 | 145 | 164 | 236 | 390 | 547 | 861 | 173,6 | 3488 [N5239 | 8744 | 1749,8
36 | 162 | 154 | 171 | 243 | 399 | 558 | 878 | 1773 | 3565 | 5357 | 8942 | 17po,8
38 | 175 | 162 | 178 | 250 | 408 | 570 | 894 | 181,1{ 3644 | 5480 | 9148 | 18823
40 | 190 | 172 | 186 | 257 | 418 | 582 | 91,2 | 1849°] 372,6 | 5604 | 9357 | 18743
42 | 206 | 182 | 193 | 265 | 428 | 594 | 93,0 | 1890 | 3809 | 5730 | 9576 |1918,3
44 | 224 | 193 | 201 | 272 | 438 | 60,7 | 94,8¢}"193,0 | 3895 | 586,1 | 9797 | 19629
46 | 243 | 205 | 21,0 | 280 | 448 | 620 | 96)6 | 1971 | 3983 | 5994 | 1002,0 | 20078
48 | 265 | 21,7 | 219 | 289 | 458 | 63,3 [\985 | 201,3 | 4070 | 6132 [ 1024520548
50 | 298 | 231 | 228 | 297 | 469 | 64 | 100,5 | 205,5 | 416,2 | 626,7 [ 1048,0 | 21p2,2
52 | 315 | 245 | 238 | 306 | 480 [66,0 | 102,5 | 2100 | 4255 | 641,3 [ 1072,6] 2 9,9
54 | 343 | 261 | 248 | 31,5 | 49,0} 674 | 1044 | 2144 | 4351 | 656,0 [ 10974 | 21999
56 | 315 | 277 | 259 | 324 | 602 | 688 | 1065 | 2191 | 4448 | 6708 | 11223 | 2222
58 | 408 | 295 | 270 | 334(])514 | 703 | 1086 | 2237 | 4546 | 6856 | 11483 ]23p2,5
60 | 444 | 315 | 282 | 344/ | 527 | 719 | 1107 | 228,6 | 4652 | 701,7 | 11744 | 23576
62 | 4d9 | 334 | 295 {355 | 539 | 734 | 112,8 | 2334 | 4753 | 7172 [1201,8 | 2 4104
64 | 532 | 357 | 3085f 365 | 551 | 749 | 1151 | 238,5 | 486,0 | 7334 | 12292 | 24682
66 | 586 | 379 |@22 | 377 | 564 | 765 | 1173 | 2435 | 4971 | 7504 | 12565 | 25p3,4
68 | 643 | 4051336 | 388 | 578 | 782 | 1197 | 2487 | 5082 | 767,3 | 1286,5 |2 5p4,0
70 | 705 | 4837] 351 | 400 | 592 | 798 | 122,0 | 254,2 | 519,2 | 785,0 | 13150 26417
72 | 768 4459 | 366 | 412 | 60,5 | 81,5 | 1244 | 2597 | 530,7 | 802,6 | 1346,4|27p5,1
74 844 AQ,ﬂ 384 47['; 67,0 R?[? 1269 76':.’1 ';4-7’9 8211 13760 [ 27 5'1
76 | 921 | 52,5 | 401 | 438 | 635 | 851 | 1293 | 270,8 | 554,8 | 839,5 | 14087 | 2831,3
78 | 101,4 | 559 | 420 | 452 | 650 | 869 | 1319 | 276,7 | 567,3 | 858,7 | 1441,3 | 28971
80 | 1103 | 597 | 439 | 4655 | 66,6 | 888 | 1345 | 282,8 | 5804 | 8777 | 1473,5| 29624
82 | 1211 | 641 | 459 | 48,0 | 681 | 90,7 | 1372 | 2889 | 5934 | 8976 | 15072 | 30307
84 | 1342 | 680 | 481 | 495 | 697 | 92,7 | 1398 | 2949 | 606,2 | 9184 | 1542,5 |3 102,2
86 | 1461 | 731 | 50,2 | 51,0 | 71,5 | 947 | 142,6 | 301,2 | 620,4 | 9389 | 15774 | 3173,0
88 | 1604 | 776 | 52,6 | 526 | 732 | 96,7 | 1454 | 3077 | 634,5 | 960,4 | 16139 | 32470
90 | 1779 | 83,5 | 550 | 542 | 749 | 989 | 1482 | 314,6 | 648,3 | 9829 | 16499 | 33199
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Annex E
(informative)

Practical application to a group of people with a range of age and

viewing conditions

E.1

This
peop

The

General

annex provides a guidance for estimating minimum legible font size for a group with
le, but not for a single person, with different ages and with variable viewing-cendition

strategy for defining minimum legible font size to a group of people withWariable age

condjitions is to:

—

¢

¢

alculate the font size for two extreme cases, i.e. the smallest and the largest font s
rariable:

) the youngest and the oldest in age;

) the shortestand the farthest in viewing distance;

) the brightest and the darkest in luminance;

1) and the highest and the lowest in contrast;*and

— Jrovide a possible range of the minimum-legible font size to the group and the viewing

E.2
wid

For 4
varig

Tab

Example of calculation of minimum legible font size for a group of p
e range of age and viewing conditions

n example of calculationon minimum legible font size to a group with different ag
ble viewing conditions, Fable E.1 gives necessary information for the calculation.

e E.1 — Age and-viewing conditions for a calculation example of a group of peop]
range of age and viewing conditions

Specification of conditions

Viewing condition (variable ranges)

a number of

b.

hnd viewing

ze, for each

conditions.
pople in a

es and with

e in a wide

Age 60-80 years old
Viewing distance 0,3 m-2 m
Luminance level 10 cd/m2-500 cd/m?

a0 "
Contrast 30 %-80 %, positive

(Michelson contrast)

The two extreme conditions that give the smallest and the largest minimum legible font size
can identified from Table E.1. Luminance and contrast are the factors that affect legible font size
monotonically without any interaction with other viewing conditions. Therefore, highest luminance
and highest contrast (500 cd/m?2 and 80 % contrast) are the conditions that give the smallest font size,
and the lowest luminance and lowest contrast (10 cd/m?, 30 %) give the largest font size.

However, as there is a complex interaction between age and viewing distance with for legible font
size, extreme conditions of age and viewing distance for a given range can be found by referring to
Figures D.1 to D.5. In case of this calculation example, it is approximately estimated from Figures D.2

© ISO
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and D.3 that the condition of 60 years at 0,5 m (but not 0,3 m) and that of 80 years at 2 m gives the
smallest and the largest font size respectively.

Therefore, the smallest minimum legible font size can be obtained for the condition of 60 years, 0,5 m,
500 cd/m2 and 80 % contrast, for example for the sans-serif font, as Formulae (E.1) to (E.4):

S=D/V

=1,083x0,468=0,507

=0,5/0,507=0,986

(E.1)

(E.2)

=aS+b=6,4%x0,986+3,0=9,3

I Poin =1,09%9,3=10,1(pt)

Similarly, tHe largest minimum legible font size will be obtained for the condition of 80 years,
10 cd/m? arjd 30 % contrast, also for the sans-serif font, as Formulae (E.5) to (E.8):

S=DJV

A fixed font
case), or a
choice, for tl

=0,757x0,743=0,562
=2/0,562=3,56
S+bh=6,4x3,56+3,0=22,8

r Poin =1,66%22,8=37,8(pt)

size in the range from 10,1 points!(the best visible case) to 37,8 points (the worst v

e group as specified in Table.E.1.

ariable font size in this range, can be used depending on the context of use or desig

(E.3)

(E.4)

2 m,

(E.5)

(E.6)

(E.7)

(E.8)

sible
ner’s
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(informative)

9:2019(E)

Application to non-alphabetical characters: Korean, Chinese and

Thai languages

F1

Thisfannex provides application examples of the method described in this document.to.non-
charjicters to see the applicability to languages other than English. Chinese, Kevean (H

Thai

alphanumeric ones were also tested in USA, Germany and Japan.

F.2

Figure F.1 shows the results of the legibility test conducted~in the 6 countries using
experimental conditions and the same printed samples butvwith different languageq
abovglZl. From the test environment (illuminance, etc.) and:the legibility test data based on
cts of older people above 60 years old, minimum legible font size estimated by calculation and the

subjq

experimental data were compared as abscissa and ordinate respectively to see the agreem
the two data.

As sh

the ekperimental data, while some discrepancies were seen for which better parameters can|

General

characters were tested in each country as non-alphabetical characters)yand, for

Application test data

own in Figure E.1, the estimated data calculated using the method in Clauses 5 and 6, we

hlphabetical
angeul) and
romparison,

n the same
mentioned
a total of 20

bnt between

re well fit to
be chosen.
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20

15

minimfum legible font size estimated (pt)
mini:tm legible font size measured (pt)
Korea|(Hangeul, serif)

Korea [[Hangeul, sans-serif)

China [Chinese, serif)

China [Chinese, sans-serif)

Germdny (Alphabet, serif)

Germdny (Alphabet, sans-serif)

Japan [Alphabet, serif)

Japan [Alphabet, sans-serif)

Thailapd (Thai, serif)

Thailapd (Thai, sans-serif)

USA (Alphabet, serif)

USA (Alphabet, sans-serif)

Figure F.1 — Correlation between estimated and measured minimum legible font size for three
non-alphanumeric characters.tested in Korea, China, and Thai and alphanumeric characters

28

tested-in-Germany, Japan, and USA for comparison
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Annex G
(informative)

Data and principle of the method for estimating minimum legible

G.1
This

ratio|

cont

G.2

Visu

fact
size |

Figu
11 td

effec

all Japanese and wore corrected lenses best at theiviewing distance of 5 m (a far point). V
meay

sour

View

shor

show|

beco

© ISO

font size

General

annex provides experimental data on visual acuity and legibility of characters as
nale of the method for estimating minimum legible font size derived from-on those
hins the data used for the correction of contrast effect.

Data on visual acuity and legibility of characters

1l acuity is a primary factor for estimating the legible font size)as basically understd
hat the better the visual acuity the smaller the legible fontsiZe. Rationale of estimating
‘elies on this relationship between visual acuity and thedegible font size.

es G.1 a) and G.1 b) show the averaged visual acuity)over a total of 111 participant
78 years which were divided into seven age groups of decades in the figures; pan
t of viewing distance and panel b) for the effect.of luminance respectively. The partig

urement was done with a conventional method using the Landolt Ring. Those data are
ces from which the Table A.1 and Table B:l were obtainedI8l.

ing distance has a remarkable effect for older people over the age of 40 years at viewi
fer than 1 m. Luminance, however, does not show any age-dependent effect on V|
ing similar manner of change to all the age groups though it has a large effect that the
nes worse with the reduction of luminance.

well as the
data. It also

od with the
y legible font

s aged from
el a) for the
ipants were
isual acuity
the original

hg distances
isual acuity
risual acuity
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