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Decision of Character Sizeand Color for On-Board Displays Based on

Human Vision

Yasuo Sakaguchi, Kazunori Higuchi, Kazuhiko Sugiyama, Tomoaki Nakano
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Abstract

In the automobile, various information such as route guidance or road traffic information is provided. The
number of displayed characters and images for the on-board displays are increasing. In order to drive safely
and smoothly, visibility improvement of the on-board display will be come more and more important. The
development of an on-board display which is easy to observe for older people and robust for environmental
changsis strongly required.

We propose a method to determine character size and contrast between the character and the background
of the displayed characters and symbols for designing on-board display images. This method estimates the
legibility of the characters based on the spatial frequency property of human vision which varies with age or
environmental luminance. This method will help in designing easy-to-observe images for the on-board display.

Vehicle, Display, Navigation system, Character, Legibility, Contrast, Human vision, Aging
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Fig. 1  Relation between character size and contrast.
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Spatial modulation transfer function of human vision.
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Table 1 Conditions of experimental evaluation.

Subject 3 males, 30-40 yearsold
Environment illuminance 5001x
Display luminance 75cd/m2(max)

75cm

Character patterns
Sentence patterns

Viewing distance
Viewing image




cooobooooboosbolz0booosoonond
ooobooboooooboooosobobooong
OO0oboO0ooOocELABODOODOOOOOOOOO
Oo0oob0o0oooooobogLw, e br00ooo
oooooooooscoooooz2000000

cooobooooobooooobooooooon

00000000 LWL*00000000000
000000mMW*00000000000000
0o0oooo
0000000D00000000000000
00000075em0000
(0000
000000000 (SGIOO Power Indigo2 )
000000000O0CRTOOOOOOO
(30000
00000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
00000000000000
000000000000000000000
0000000
()oooo
000000000000000000000
OO0Fig. 100000000000000000
ODOCRTOOODODOOOOOOOOOOOOOO
00 (240x 180mm 0000000000000
ooooooooOoo
000000000000200000000
000000000000000000000
(0000
000000000000000000000

BHERR

Fig. 9

Example of displayed character.

17

OO0O0O0O0OCRTOOOOOOO

(30000

0000000000000 00000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0ooooooo
000000000000000000000
00000000000000Fig.110000
000000000000000000000
00000000000000000015000
00000000000000000000°°°0
0000000000000 0O0CRTOOOODO
0000000000000O000000000
0000000000000000000000
oo
000000000000000000000
0000000000000O0O00000000

A EREREZ O
DEFEREE. ([
THEEICDWTH
ST 50 RICE
FeEal&MTES,

Fig. 10 Examples of displayed sentence.

A Marginal size

@ Legible size (Different luminance)
0.02 J

[ @ Legible sizg (Same luminance)

) h__h{_l__‘ &
i ll E——.—-__ﬁ
AL i
- x
I\i‘[argmal size (calculated)
1

0.00 ‘ !
0 20 40 60 80 100

Adjusted color difference

1w
+

L

et e

0.01

Character size[rad]

Fig. 11 Experimental result of evaluation.

0000000 R&D OO OOMO Vol 35 No. 2 (2000.6)



18

ooooooooooobooobooboooooon
oooooooooobooobooboooogon
ooboooobogd

goood

gboooooooooooooooooooa
ooooooooboocobooobooobooooon
obooooobooooobooooboooooo
oooooooooooooboooboooogon
ooooooooooooooboobooogo
gobodooboooooobooooon

gboooooooooooooobooooooo
oooooooboobooboooboooboooooon
ooooooooooboooboooboooon
oboooooboooooboooobooboooboo
ooooooooooooooboobooogoo
ooboooboooooooboooon

oooo

1) 0O00,0000,0000:"0000000000O0
oooooooo",0ooDoo,46-9(1992), 61

2 000O0,0000,0000:"0D000CRTOOOO
0ooooooo",0oooo,43-10(1989), 70

3) DOooo:MTsoDooot, 00000, 53-1(1999), 47

4 [0000,0000,000:"00000D00C0C0O0OO
gooooooobooboobobooooooot,oog
ooooo,117-C-1(1997), 27

5 0000,0000,0000,000:"00D0D00O0
goobooooboobooboboooot,ooooog
00O, 118-C-1(1998), 79

6) 0O0OOO,0000,0000:"0D0000OOOCODOO
goooooYwoooboobooboooooooo,
No.952 (1995 ), 247

7 DOoO:"TsDoo0O0o0oO0ooOoooooooo*son
000, 52-2(1998), 22

8§ 000,0000,0000:"000D0O00O0"000
000000, 40-4(1996), 298

9 000D :"CRTOO00000OO0O0O0DDOOO0ODDOD
O" 000000000, 41-5(1987), 469

100 OO0oO0O00O,000,0D000,0000,0000 "0
goooooooboobooboboootwoooooo
000, 39-6(1985), 516

11) 000,0000:00000,(1994),23, 0000

12) Rea M. S.: "Lighting Handbook 8th Edition", (1993),89,
IES

0000000 R&DOIODDODOMOVol. 35 No.2 (2000.6)

13) 0000 :"ODOooO00ooooU0UoooDooogoooo
Ooo0"000000000A, 64-2(1981), 121

14 000,0000:"0000oOooOooooooog
ooooo0o"o00ooO0o0oOoOoooOoooooo,
1261 (1984), 5-33

15) Mullen, K. T. : "The Contrast Sensitivity of Human Colour
Vision to Red-green and Blue-yellow Chromatic Gratings' [
J. Physial., 359(1985), 381

(19990 120 230 00000

gogoo

000000 Yasuo Sakaguchi
000196500
gooooooooog
gooooooobooboobooooooog
gooooooboooboon

goooooobobobooooooo
goooboobobobooboooo
oooo

000000 Kazunori Higuchi
000196200
ooooooooooo
OooooOooooooooooooo

goooooooooono
Dooobhoooboooooooooo
ogoooooooo

000000 Kazuhiko Sugiyama
000196000
oooobooobooo
oooobooobooooooooo

gooooooobooono
ooooboboooboooono

000000 Tomoaki Nakano
000195600
goooooooogog

(199909000000
gooooooooooooooooon
goooooooooog
gooooooooooooooooo

Joooooooooooooo
Jo0ooo0ooooooooo
goooo
goooo




