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FineType: Hi-resolution Font Rendering Technology
Utilizing a Color LCD Device

TADANORI TEZUKA,* BUNPEI T'OJIt and HIROYUKI YOSHIDAfT

We are studying and developing sub-pixel rendering technology “FineType” that realizing
the hi-resolution text rendering without changing devices. FineType uses the feature of a
color LCD that its RGB emit light (called sub-pixel) is regularly located in a row and realizes
about three times higher display resolution of text drawing. In this paper, we describe the
following feature of FineType text rendering technology, (1) generating the three times higher
resolution font from normal bitmap font, (2) preventing the color fringe by sub-pixel drawing,
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and shows the experimental result.
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Fig.1 The alignment of the color LCD sub-pixels.
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Fig.2 Pixel accuracy and sub-pixel accuracy.
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Fig.3 The before and after example of filtering for
preventing color fringe.

0000D00000D0000D00000000000
0oooooooo

00000000000000000000000
0000000000000000(1)300000
0000000(2) 00000000 2000000
oooo

ClearType 0 CoolType 00 00000 (1)0 30
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000D00000D00D0D000000000
000000000000000000000000
00000000 0OClearType 00000000000
000000000000000000000000
0000000000000000000HDD OO0
000000000000000000000000
00000000000000000000000

Gibson0 V0000002 0000000000
000000000000000 200000000



Vol. 44 No. 3

so000C0b00oboOoOo 1:2:3:2:1 0000000
gbbooodoboooooooboboooobobboooo
oooooooooobooooobooobooooooon

gooboooooooobooboboooooooboon
goooobooooooo soboooooooooo
oooooboooboboO0ooo0ooooooboooo
ooboooboooooooooobooobobOoboD
goooooooo

goooooboooobooooooboboooa
ROGODBOOOOOOOOOODOOOOODOOOO
goooboooooooooooooboooboobooon
gooooooooooobooooooboboono
gobooobobooooooooooooooon
ooooooood

3. FineType

3.1 O O

040 FineTypeOOOOOOOOOOOOOOO
gooobooooooobooobooboboooonon
gobooooboboooooooboboooooobooon
gboooooooobbobooooooooboooo
gbooboooooboobooboooo 3uoboooboo
000000 (1H)booooUoooo 30UOoooo
ooboocoooooooboooocoboooboDbOoon 8
goooooooobo 3x3ooooooooooo
goooobooooo3oooobooooobbooo
gooooooooobooboobooboob 3000
goooobooboooobooboooooboooooo
00oooo0oooUo0oo (2booooooooo
goooooo

FineTypeOOOOOOOOOOODOOOODOODO
oboooooooooooooooboo

3.2 3000000000

3.2.1 OO000O0O0OO0OO0OO0OOOOOOO

J000oooooooooobooog 50000
Os500000000000D0O00Db0O000D0OO
005000000 IDoo0o0ooooomo
oo oooooooooooobooooodgoo
gboboooooboboooooboooosooboboooooa
goboooooooobotobObOOoOoboOooooo
gbooooooooooooboooocobooo
gboboooobooooooboooooboobooo
gobooooooooooobooobooogsooon
00000000 ooUo0ooUUD (2ooooo
ooo0ooooooooooobooooooooo
gooooobooobooovybobooobooobooboo

FineTypeO OO OOOOO0OO0O0O0O0O0O0O0O0O0OCDOOOOO 993

X3
v Ty
=

v q
MBRBET—F |
| E3pgit:]

SEMRBET—4
ERTF—IIL

A4 @)
| BFNIMG0NE [

TANLERT—TL

y
LUHY TR
0 4 FineType OOOOOO
Fig.4 A processing flow of FineType.
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Fig.5 A process for creating 3 times higher resolution
bitmap.
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Fig.6 Examples of shifting and expanding operations.

gooogo
0000 O0Oe6(bh)DOOOOOOOOOOODOO
gboooooboooooooooboobooboooon
goboobooboooooobooobooobooooobooon
ooooooooooooboboiloooooobooo
gooooboboooooooooooooooo
gooooobooooooooobooboooo
000 6(b)0000000O0O0DOOOOOOO
gobooooooood

ooooobooobosoboOooooooooooo
gobooboooooooooooboooooooon
goboooobooboooooboooobobooooon
goobooooooboooooboooboooobobOooo
gooooooobobooooobobboboboooo

goboooooboboobooooboooooooooon

gobooooooooooooooooooooo
ooboooobooboooo

3.2.2 0O0O0O0OO
loboooooooooooboooooooon
goooooooooooooboooobooobood

gbooooboblegbooooobooooooon

100000000000 0000000b000oaon
gooooooooooboooboobooboooon 2
gooooooboooobooooobooobooooboooo
OO0O0O0OO0OFneTypeOOOOO0ODOOO0OOODOO
obobooboooooooooobooboooobooo
gooooo
oooobobobooooooboobooobooooon
000000000 7(x0O 20000000000
ooooooooooooooooor(byoo200
goooooooooooocoooooboooooo
goboooboobooobooooooboobooooo
gooooboooooobooooooobboooooo
gbobooooooooboooboobooboobooooo
goobooboooooboooobooboooooooon
gooobobooooobooooboboooooboboo
goooooooboobooooooobooobooo

Mar. 2003

_—>
0111110 - S

(a) 5/3fEKF

T #
—
0011111 T

(b)5/3t&5+ 7+
07 0D00D0ODOODOODOOOOOOODO
Fig. 7 Examples of sub-pixel bold pattern.
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Fig.8 Examples of buried character.
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Fig.9 The patterns of process for avoiding buried
character.
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Fig.10 A filter coefficient (Gibson’s).
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Fig.11 A filter coefficient (FineType, for green sub-
pixel).
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Fig.12 A filter processing utilizing table reference.

4. 0 00O O

4.1 00000D
0000000 ROGODBOOOOOOODOOO
0000000000000 00000000000
00000000GibsonO0000 1:2:3:2:10000
000000000000000000000000
000000000000000000000000
0000000000000 000000000000
4.1.1 00DOOOO0ODO
000000D02000000000000000
0000000000000 000D0O00000 16
00000O00000000000000 10000
0000 050000000000000
00o0000000000000000
e J0DODOOD
e DDDODOO
e OOODOO
0000 18300000000000000000
000000000000000000000000
0000000000000 00000000000
0000000000000 00000000000
0000000 o0oo
4.1.2 0O00O0DO0O0O0OOOODOOD
00000000000000000000000
000000000000 000000000000
000000 PSNRO Peak Signal to Noise Ra-
tioD PSNROOODOOOOOOOOOOOOO
0Oooooo'Yooooooooooooooon
PSNROOOODOOOOODOO
PSNR = 10log,, 2AX% 4]

MAX =0000000
(z;—a)?
MSEZZLW——

Mar. 2003

O iz
Oesh
0.8 HEFFa s

0.6

0.4

0.2

0.0

ﬁt;’ﬁjﬁit FineType

013 OOOooOOooooooooo
Fig. 13 The result of subjective evaluation of filter

processing.
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Fig. 14 Comparison with objective indexes.
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Table 1 Frequency of an appearance of the pattern in a
novel.
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Fig.15 The smoothing pattern of the higher rank

common to two typefaces.
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Fig.16 The text utilized for subjective evaluation.
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Table 2 Frequency of appearance in the subjective

evaluation text.
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Fig. 17 The result of subjectivity evaluation.
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