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OF THE | NVENTI ON Field of the Invention The present -
invention relates to a pattern gemelatti on net hod and appdiCat/ddnieh S
can be applied to an out put device capabl e of expressing gradation.
Rel at ed Background Art 10 When a gray scale font which can express
gradati on is assuned, it can be stored in a character generator

nabit mp format, i.e.. i3 for ek ity Y

Pattern Generation Apparatus

BACKGROUND OF THE INVENTION

5 Field of the Invention

The present invention relates to a pattern
generation method and apparatus which can be applied to
an output device capable of expressing gradation.

Related Background Art

10 When a gray scale font which can express gradation
is assumed, it can be stored in a character generator
in a bit map format, i.e., in a format that multi-value
data is added to one dot.

However, when font data is stored in the bit map

15 format, the following problems are posed.

{1) A font cannot be enlarged or reduced to an
arbitrary size.

(2) Since multi-value data is stored in the bit
map format, a data size is increased, and a memory

20 having a large capacity is required for storing fonts.
SUMMARY OF THE INVENTION

According to the present invention, a font such as
a vector font which can be arbitrarily enlarged ox
'reduced can be expressed by gray scale levels by
25 utilizing binary pattern data without increasing a

memory capacity necessary for fonts.
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datasi s added to one dot. However, when font data is stored in
the bit map 15 format, the foll ow ng problens are posed. (1 A
font cannot be enlarged or reduced to an arbitrary size.

(2) Since multi-value data is stored i n"t Re~bi t map format, a data
size is increased, and a nenory 20 having a |large capacity is required
for storing fonts. SUMMARY OF THE | NVENTI ON According to
the present invention, a font such as a vector font which can be

arbifrarily enlarged gt ;o an b8JUERdcEaRbe oXREATo S RIIGHY ppal e | evel s
y 25 wutilizing binary pattern-data w thout increasing a menory
capacity necessap¥ol9Hel @pattern generation apparatus which converts a
vector font into a binary bit map pattern, and
generates, based on the binary bit map pattern, digital
S multi-value data in correspondence with a density based
on a bit pattern distribution.

It is another object of the present invention to
provide a pattern generation method and apparatué, for
generating multi-value data on the basis of a vector

10 font, converting the multi-value data into an analog
image signal, and comparing the analog image signal
with a triangular wave having a predetermined period to
pulse-width modulate it, thereby outputting a gradation

pattern.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a character generator
according to an embodiment of the present invention;

Figs. 2A to 2C are views showing a procedure for
generating a gray scale font according to“the present

c o

20"~  invention;

Figs. 3 and 4 are flow charts showing cogﬁrol
sequences-of the present invention; and T

Fig. 5 is a sectional view for explaining an
arrangement of an output apparatus.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 best illustrates the characteristic feature

of the present invention. In Fig. 1, an input device 1



It i8 an object of the present invention to provide a pattern

generati on apparatus which converts a vector font into a binary bit
map pattern, and generates, based on the binary bit map pattern,
digital 5 mul ti-value data in correspondence with a density based

on a bit pattern distribution. It is another object of the
present invention to provide a pattern generation nethod and
apparatus, for generating multi-value data on the basis of a vector
10 font, convertln% the mylti-val ye data |n o0 an anal o I mage

si gnal , ant conp&PFRg ﬁeagn&P6§rPﬁ§§8nsF§n3I aracteg g %frﬁﬁF&hguﬂ%r wave
having, 2 Bredet eLed BRI ool Sone. gencdeE Y AERJIUM L der o0V
DRAW NGS font on the basis of vector data. A vector font data
nmemory 3 stores vector font data of characters to be
5 generated by the binary bit map font generator 2. A
RAM 4 stores the bit map font data generated by the
binary bit map font generator 2, and supplies the bit
map data to a gray scale font generator 5. The gray
scale font generator 5 generates a gray scale font on
10 the basis of the bit map data generated by the binary
bit map font generator 2. A bit map divider 6 divides
the bit map data according to gray scale levels. A
"density detector 7 detects the densities of areas
divided by the bit map divider 6. A data output device
15 8 supplies the densities detected by the detector 7 to
an output apparatus comprisihg the character generator
shown in Fig. 1. In general, the character generator
is assembled in a printer or a display device.
Figs. 2A to 2C show a procedure of operations of
20 the character generator according to the present
invention. Fig. 2A illustrates bit map font data
generated by the binary bit map font generator 2, and a
binary character of a bit map is generated based on a
vector font. In this case, in order to obtain a
25 necessary gray scale level, a character is generated
with a resolution higher than an output resolution.

When the size (resolution) of a character on a memory



Fig.#+1 tsra block diagram of a character generator according to an
enbodi nent of the present invention; Figs. 2A to 2C are views
showi ng a procedure for generating,a gray scale font according to
the present 20 i nvention; Figs. 3 and 4 are flow charts
show ng control sequences of the present invention; and

Fig. 5 1is a sectional view for explaining an arrangenent of an

out put apparatus. 25 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
Fig. 1 best illuskratestohdechakast egiratia¢ibaabirf x n + 10flelvla spiagent

invention. In Fig. 1, an input device 1
- 3- be obtained. That is, m and n are set to satisfy a
relation (output resolution of the device) s mx n + 1.
In this embodiment, since 25%, 50%, and 75% gray levels
5 are adopted, five gray levels are available together
with 0% and 100% levels, and m = n = 2 is set.
Therefore, a character is generated at a x2 resolution
in both vertical and horizontal directions. Fig: 2B
shows a bit map divided by the bit map divider. Since
10 a character has x2 resolutions in both the vertical and
horizontal directions, the character is divided in
units of 2 dots (vertical direction)} x 2 dots
(horizontal direction) areas. Fig. 2C shows detected
~densities based on the densitytdivided bit map. If
15 there is one dot in a div;ded area, this area can be
expressed by a 25% gray level; if there are two dots,
it can be expressed by a 50% gray level; and if there
area three dots, it can be expressed by a 75% gray
Jevel. As a matter of course, if there is no dot, the
20 area is expressed by white, and if there are four dots,
it is expressed by black. Densities detected in this
manner can be directly output to an apparatus
comprising'this character generator (e.g., a print
buffer) as outputs of the character generator, e.qg.,
25 digital multi-value (e.g., 4-bit) data. Thus, a memory

capacity can be reduced as compared to a case wherein



I i receives an instruction to a character generator. A bi nary

bit map font generator 2 generates a bit map font on the basis of
vector data. A vector font data nenory 3 stores vector font data of
characters to be 5 generated by the Binary bit map font generator 2.
A RAM 4 stores the bit map font data generated by the bi nary
bit map font generator 2, and supplies the bit ' map data to a gray
scal e font generator 5. The gray scal e font generator 5 generates a

gray scale font ] 0 e f .the b| data ggerat ed by t he
bi nary lﬁﬂiéafloﬁ‘tutll% ner: %fta 5 Fdné@%% i Vi dér t?n(f 1 vi g’“P

the bit map data o] |€ Y density detector
7 detects the denggp'é gt é%éﬂ%ﬂ?%%. gb %ﬁkﬁlgy the bit map divider 6. A
data output device 1g;qs8 SURRIH @S A fARRSICHASE sd8HRRISY Y ddifudipt&ct or
7 to an out put apparatus conprising the character generator

for generating a. gray scale font according to the

5 present invention. This processing is executed by a
CPU for controlling the overall output apparatus (not
shown) on the basis of a program. Fig. 3 shows a
sequence from the beginning to the end of character
generation. " In step S101 in Fig. 3, the input device 1

10 inputs a code of a character to be generated. In step
S102, the input device 1 designates the size of a
character to be generated. In step S103, a bit map
font whose character size is enlarged twice in both the
vertical and horizontal directions is generated by the

15 bihary bit map font generator 2 on the basis of vector
font data stored in the vector font data memory 3, and
is stored in the RAM 4. More specifically, original
one dot is expressed by 2 x 2 dots, and a dot
distribution in the 2 x 2 dot area is checked. The

20 character size is enlarged twice in both the vertical
and horizontal directions since the five gray levels,
i.e., 0%,.25%, 50%, 75%, and 100% are available. If
the number of gray levels is changed, an enlargement
magnification is also changed. 1In step S104, a gray

25 scale font is generated on the basis of the bit map
generated in step S103. Fig. 4 shows in detail the

processing in step S104.



shown in Fig. 1. In general, the character generator I's assenbled in
a printer or a display device. Figs. 2A to 2C show a procedure
of operations of 20 the character gengrator according to the present
invention. Fig. 2Aillustrates bit nmap font data generated by the
binary bit map font generator 2, and a bi nary character of a bit map
I s generated based on a vector font. In this case, in order to
obtain a 25 necessary gray scale level, a character is generated

with a resal ution higleigthansan diigatcheasolshowing a sequenenfdie size

(resolution) of a character on a nmenory
-4- i s ggmtenat gy mrvan, saplelaforan dftan amd #His endeesaing is

executed by the gray scale font generator 5. 1In step
§110 in Fig. 4, a vertical check position YC is set to

5 be 0. 1In step S111, a horizontal check position XC is
set to be 0. The bit map divider 6 executes step S112
using the bit map font generated on the RAM 4. 1In step
S112, the number of black dots included between a
position (XC,YC) to a position (XC+1,YC+l) is counted.

10 The number of black dots included between the position
(XC,¥C) to the position (XC+1,YC+1l) can take a value
falling within a range of 0 to 4. In step S113, the
density detector 7 checks if the number of black dots
is 0. If YES in step S113, step S114 is executed. 1In

15 step S114, a gray level at the position (XC,¥YC) of the
gray scale font is set to be 0%. In step S115, the
density detector 7 checks if the number of black dots
is 1. If YES in step S115, step S116 is executed. In
step S116, the gray level at the position (XC,Y¥C) is

20 set to be 25%. In step S§117, the density detector 7
checks if the number of black dots is 2. If YES in
step S117, step S118 is executed. In step S118, the
gray level at the position (XC,YC) is set to be 50%.
In step S§119, the density detector 7 checks if the

25 number of black dots is 3. If YES in step $119, step
S120 is executed. In step S120, the gray level at the

position (XC,YC) is set to be 75%. 1In step S121, the



be obtained. That is, mand n are set to satisfy a rel ation (output

resolution of the device) < mx n + 1. In this enbodi nent, since
25% 50% and 75%gray levels 5 are adopted, five gray levels are
avai | abl e toget her with 0% and 100% I®vels, and m=n = 2 is set.
Therefore, a character is generated at a x2 resol ution I n both
vertical and horizontal directions. Fig. 2B shows a bit map divided
by the bit map divider. Since 10 a character has x2 resolutions in both

the vertica and denss:tP0atfooist ?i)eg&&icgr@f the ﬁﬂﬁ%ﬁ?ﬁ 8t biafivided in

units of 2°dots (vertical direction) x 2 dots orizontal direction)

areas. Fig. 2C shpyssdetegtefls in stefe88bilest8ps8daon;shexdensily- diryi ded
bit map. If 15 there is one dot in a divided area, this area can be

expressed by a 258¢gpagibeyethei frafpelevaleatwehdopssition (XClycanike
expressed by a 50% gray level; and 1f there area three dots, it can
be expressed by asdb%@rby 100%. The set value is output from the data
5 output device 8. 1In step S123, "2* is added to XC. 1In
this case, a value_to be added is a horizontal
énlargement nagnification in step S103 in Fig. 3. 1In
step S124, it is checked if XC exceeds the width.of the
bit map font. If YES in step S124, step S125 is
10 performed. If NO in step S124, step S112 is executed.
In step S125, "2" is added to YC. 1In this case, a
value to be added is a vertical enlargement
magnification in step S103 in Fig. 3. 1In step S126, it
is checked if YC exceeds the length of the bit map
15 font. If YES in step S126, gray scale font data
generation processing is ended; otherwise, step S1ll1l is
eiecuted.
An apparatus for generating a bit map font based
on a vector font has already been used in "“Laser Writer
20 (registered trademark)" (available from Apple Computer
Inc.) or in “EZPS (registered trademark)*“ (available
from CANO& INC.) An apparatus of this type selectively
generates bit map data according to one vector font
data based on data, e.g., a character code, and is
25 known to those who are skilled in the art. 1In this
embodiment, a kit map font is generated based on a

vector font. Alternatively, a bit map font having a



| evel. As:a matter of course, if there is no dot, the 20 area i s

expressed by white, and if there are four dots, It Is expressed by
bl ack. Densities detected in this manner can be directly output to
an appar at us conprising this chara8ter generator (e.g., a print
buffer) as outputs of the character generator, e.g., 25 di gi tal
multi-value (e.g., 4-bit) data. Thus, a nenory capacity can be
reduced as conpared to a case wherein

- 5- nul ti-value data {s adopt d and
hi gh- qual ity out ﬁggggﬁrﬂéngétgﬁﬁgdmay be 888244 §g33 d4a1% & tFFbw
fgaghz show ng asfsgugﬂc§ig. 3. for generating a gray scal e font according

As described above, a gray scale font having an

arbitrary size can be easily generated by a simple

5 systemn.

A printer as an example of the data output device

8 shown in Fig. i will be briefly described below with
reference to Fig. 5. A PWM (pulse-width modulation)
circuit 778 converts a multi-value digital image signal

10 {signal illustrated in Fig. 2C) from a printer I/F {not
shown) into an analog image signal, and compares this
analog image signal with a triangular wave having a
predetermined period, thus forming a PWM signal. Note
that the printer I/F includes é print buffer. The PWM

15 signal is applied to a laser output device 711 to
ON/OFF-modulate a laser, thereby forming a gradation
image. The laser output device or scanner 711 includes
a laser output unit for converting an image signal from
the PWM circuit 778 into a light signal, a polygonal

20 (e.g., octahedral) mirror 712, a motor (not shown} for
rotating this mirror 712, and an f/6 lens (focusing
lens) 713, and the like. The printer alsc includes a
reflection mirror 714 for changing the optical path of
a laser beam, and a photosensitive drum 715. A laser

25 beam emerging from the laser output unit is reflected
by the polygonal mirror 712, and linearly scans

(raster-scans) the surface of the photosensitive drum



5 i present invention. This processing is executed by a CPU for

controlling the overall output apparatus (not shown) on the basis of
a program Fig. 3 shows a sequence fromthe beginning to the end of
character generation. In step S1019i+x Fig. 3, the input device 1 10
I nputs a code of a character to be generated. |In step S102, the

I nput device 1 designates the size of a character to be generated.
In step S103, a bit map font whose character size is enlarged tw ce

in both the vertical and hgrizontal K directionsg.is nerated by the
15 bi naky bit7ﬁ§pVFBan§e§8P§t§F3Za8h Fhe BéEFgro?léech?rng f ont
data stored in the_vector o%t %ata menry 3s ana. IS stored.in the
RAM 4. More spec ?F@é?gy? ?lﬁp aftage CorFREPHBrY E?pﬁgsggag%?a% X 2
dots, and a dot image. distribution in the 2 x 2 dot area is checked. The
20 character §128°is enlarged twice in both the verti cal and

hori zontal directionspRbngeihker’ B1809458%1L8%8! & primary charger 717,

5 an entire surface exposure lamp 718, a cleaner unit 723
foxr recovering residual toner which is not transferred,
and a pre-transfer charger 724. These members are
arranged around the photosensitive drum 715.

A developing unit 726 develops an electrostatic

10 latent image formed on the surface of the
photosensitive drum 715. The developing unit 726 is
constituted by developing sleeves 731Y, 731M, 731C, and
731Bk which selectively contact the photosensitive drum
715 to develop the latent image, toner hoppers 730Y,

15 730M, 730C, and 730Bk for storing replenishing toners,
and screws 732 for transferring the toners. These
members are arranged around a rotational shaft P of the
developing unit. For example, when a yéllow toner
image is to be formed, yellow toner development is

20 performed at the illustrated position. When a magenta
toner image is to be formed, the developing unit 726 is
rotated about the shaft P shown in Fig. 5, so that the
developing sleeve 731M in the magenta developing device
is placed at a position where it can contact the

25 photosensitive drum 715. The same applies to cyan and

black development operations.



i.e.j 0%.25% 50% 75% and 100% are avail able. If t he nunber of

gray levels is changed, an enl argenent magni fication is al so
changed. In step S104, a gray 25 scale font is generated on the basis
of the bit map generated in step 3003 Fig. 4 shows in detail the
processing in step S104. - 6-

Fig. 4 is a flow chart showi ng a sequence for generating gray scale
font data, and this processing is executed by the gray scale font

gerner alor 510 SLEP vy wptuat: Hlathii Sortuteh acirpsirel o5 bgR O 1
set to be 0. The DLt MER PLYLIRE § B5RSH! $RaghPRoRtdd on the
photosensitive drum 715 onto a paper sheet, an actuator
plate 719 for detecﬁing a moving position of the
5 transfer drum 716, a position sensor 720 which comes
closer to the actuator plate 719 to detect that the
transfer drum 716 is moved to a home position, a
transfer drum cleaner 725,'a sheet press roller 727, a
discharger 728, and a transfer charger 729. These
10 members 719, 720, 725, 727, and 729 are arranged around
the transfer roller 716.

The printer also includes paper feed cassettes 735
and 736 for storing paper sheets, paper feed rollers
737 and 738 for feeding paper sheets from the cassettes

is 735 and 736, and timing rollers 739, 740, and 741. A
paper sheet fed and conveyed via these rollexrs is
guided by a paper guide 749, is wound around the
transfer drum 716 while its leading end is carried by a
gripper {(to be described later), and is then subjected

20 to an image formation process.

A drgm motor 550 synchronously rotates the
photosensitive drum 715 and the transfer drum 716. A
separation pawl 750 separates a paper sheet from the
transfer drum 716 after the image formation process. A

25 conveyor belt 742 conveys the separated paper sheet.
An image fixing unit 743 fixes an image formed on the

paper sheet conveyed by the conveyor belt 742. The



using thesbit map font generated on the RAM 4. In step S112, the

nunber of bl ack dots included between a position (XC YC) to a
position (XC+1, YCH ) is counted. 10 The nunber of bl ack dots included
bet ween the position (XC, YO) to—thé position (XC+1, YC+) can take a
val ue falling within a range of 0 to 4. In step S113, the

density detector 7 checks if the nunber of black dot s is 0. If YES
in step S113, step S114 is executed. In step S114, a gray |level at

R MR

er” of bl ack dots

is 1. If YES in X t 6, the
gray |evel at tH@gpogﬁ%%g% %%é?ﬁﬁ?ggliéig ?gysggdt%@%e 2%96 s%n s?%% S117,

the density detegdpr J utting CHEgKSaaE1dheiRAgRer 2 Rf 1 hk2a Sntsr2. |If
YES in step éil sté%gSIfg 'S eiecu%ed I% step g%lggéthe *

for performlng recording using an ink may be employed,
5 and an ink dot size or the number of ink droplets may
be controlled to output a gradation image.

As described above, according to the present
invention, there can be provided a pattern generation
apparatus comprising storage means for storing binary

10 bit map data, judgment means for dividing an area of
the bit map data stored in the storage means, and
judging a density in a predetermined area, and
generation means for generating corresponding digital
multi-value data in accordance ﬁith the density judged

15 by the judgment means.

As described above, according tc the present
invention, there can be provided a pattern generation
method comprising the steps of generating corresponding
binary bit map data based on desired one of vector font

20 data, dividing an area of the binary bit map data on a
memory, judging a density in a predetermined area, and
generatiné digital multi-value data in correspondence
with the judged density.

As described above, when a pattern division means

25 and a density detection means are added to a character

generator for generating a binary character pattern, a



gray-level at the position (XC YC) is set to be 50% In step S119,
the density detector 7 checks if the 25 nunber of black dots is 3. |If

YES in step S119,

| evel at the
-7-

step S120 is executed. In step S120, the gray

position (XC, YC) is set to be 75% In step S121, the

density detector 7 checks if the nunber of black dots

iIs 4. If YES in step S121, step S122 is executed. In step S122, the
gray level at the position (XC, YC) is set to be 100% The set val ue
Is output fromthe data 5 output device 8. In step S123, " 2" is
added to XC. In this case, a vatueto be added is a horizontal

i0

gray scale font having an arbitrary size or gray level

can be generated.

It will be understood that the invention differs
substantially from using a binary representation of
the gray scale for each pixel of the image, because
according to the encoding method used the number of
bits set is monotonically related (i.e. directly
proportional) to the image density at a pixel whereas
a binary code is not monotonically related to the
value it represents. It is believed that the
monotonisity of the relationship enables the font to
be scaled to expand or reduce its size whilst

retaining the gray level information.



enl argement magnification in step S103 in Fig. 3. In step S124, it ~
is checked if XC exceeds the wdth—of the bit map font. If YES in I
step S124, step SlZTﬂi

erformed. _|f NO Fiils §f8 24, step S112 is{
execut ed. I'n iﬂ“ ﬁﬁ"ﬂ”ﬂﬂ” ﬂs addetl 1o YC. flas eda
value to be added i S+ d S r genment in step

S103 in Fig. 3. In step S126, it I s checked i the length
of the bit map 15 font. If YES in step S126, gray scale font data
gener ati ony pr oceffihpd1kS ceRdeGEp alsherw se, step Sl is execut ed.

An apparatus for generating a bit nmap font based on a vector font

R b = =
trademark) " (avail abl gtorage nidae®s EGNONtoNEny Banappabidtumagf datas type
sel ectively generates bit map data according to one vector font
judgment means for dividing an area of the bit map
5 data stored in said storage means, and judging a
density in a predetermined area; and
generation means for generating corresponding
digital multi-value data in accordance with the density
judged by said judgment means.
10 |
2. An apparatus according to claim 1, further
comprising conversion means, having vector fonts, for
converting desired data of the vector font into the
binary bit map data.
15
3. An apparatus according to claim 1, further
comprising printer means for receiving said multi-value
data, converting said multi-value data inﬁo an analog
image signal, and comparing the analog image signal
20 with a triangular wave having a predetermined period to

form a pulse-width modulated signal.

-

R

4. An apparatus according to claim 1, further
comprising printing means for controlling ink injection
25 in accordance with said multi-value digital data to

express gradation.



dat a: based on data;, e.g., a character code and S known to t hose mho
are skilled in mentfmusashls.aanHtasrmﬁ;l gedi s

e Tl - R
size may be stored in the RAM 4 Tn step S103 :
As descri bed above, a gray scal e font having an arbltrary si ze can

be easily generated by a S|nple 5 stem printer as an

exanpl e oflthe data owt-put* RAKYFD genereg:%\,wpi;lppqzlc‘g)marwamg beriefly
descri bed be|OW\M€g;S of :

generating corresponding binary bit map data based
on desired one of vector font data;
5 dividing an area of the binary bit map data on a
Memoxry;
judging a density in a predetermined area; and
generating digital multi-value data in
correspondence with the judged density.
10
6. A method according to claim 5, wherein the
step of judging the density comprises the step of
judging a distribution state of a pattern in the
predetermined area.
15
7. A method according to claim 5, further
comprising printer means for receiving said multi-value
data, converting said multi-value data into an analog
image signal, and comparing the analog image signal
20 with a triangular wave having a predetermined period to

form a pulse-width modulated signal.

8. A pattern generation method comprising the -

steps of:

25 generating multi-value digital data on the basis

of vector data; and



reference.to Fig. 5. A PWM (pul se-wi dth nodul ation) circuit 778
converts a nulti=vatue digital image signal 10  ThisSbpatias BbdnBsplscad ed i n

Fig. 20 froma pyj Eomn) into e signal
and conpares thi smmgmu H [‘Lllrage §i3 all with a e havi ng
a pr edet er nOod 5 us formng a PWM signal. e t hat

the printer I/F includes a print buffer. The PW 15 signal is applied

to a | aser output device 711 to OV OFF-nodul ate a | aser, thereby
form ng a gradation convertiBgethdnful 86ovaPubpiiqsienlceaps $£88NgH 711
I ncl udes a laser output unit for converting an inmage signal from
the PAM circuit Fu8logt dmagei ghinslgnahd eomphyingathe 2halogeigage
octahedral) mrror 712, a nmotor (not shown) for rotating this mrror
712, and an f/0 s$igsalfeithki agtriangulaemsav@lBavand ahprédkeexihnegdri nt er
al so includes a reflection mrror 714 for changing the optical path
of period to pulse-width modulate the analog image signal,

S thereby outputting a gradation pattern.

9. A method according to claim 8, wherein the
multi-value digital data is obtained by generating a
binary bit map pattern based on the vector data, and

10 judging a density based on a distribution of the binary

bit map pattern.

10. A pattern generation apparatus comprising:
generation means for genefating multi-value
15 digital data on the basis of véctor data;
means for converting the multi~value digital data
into an analog image signal, and comparing the analog
image signal with a triangular wave having a
predetermined period to obtain a pulse-width modulated
20 signal; and
laser output means for outputting a gradation
image based on the pulse-width modulated signal

obtained by said converting means.

25 11. An apparatus according to claim 10, wherein
said generation means converts the vector data into the

binary bit map data, and judges a density based on a



a | aser:beam and a photosensitive drum 715. A | aser beam ener gi ng

fromthe laser output _unit is reflected by the polygonal mrror 712,
and linearly scans (raster-scans) the surface of --t-he -phot osensi ti ve
drum TMsmwa}hsBamR. 715 via the | ens 713
and the nmirror 714, formngalatent Mtﬂﬂm igto

an original The prlnter aIs

charger 717, Ire sur a e exposure | anp & cleaner un|t 723

for recovering resrdual toner which is ng% transferred and a
pre-transfer charger 724. These menbers are

distribution of a bit pattern so as to generate the

multi-value digital data.

12. An image processing apparatus including a store
5 means in which the arrangement of stored data is such
that successive bits relate to continuous spacial
lines of the image, characterised in that a plurality
of bits are allocated to represent a single image
point and in that the number of said plurality of bits
10 which are set relates monotonically to the density of

the image at that point.

13. Apparatus according to claim 12 in which N Dbits
are allocated to each image point, and each image
15 point can exhibit N+l possible density levels, each
density level corresponding uniquely to a given number

of said bits being set.

14. A method of generating a digitally stored image
20 representation comprising the steps of setting, for
each iﬁage point, the wvalue of a binary location
within a memory in which an array of such locations
are mapped onto corresponding image points,
characteiised in that it comprises also the steps of

25 determining the density of the image at the point, and



arranged around the photosensitive drum 715. A devel opi ng unit

726 devel ops an electrostatic 10 | atent i mage fornmed on the surface of
t he photoséﬁsittve drum 715. . The devel oping unit 726 is

constituted by devglQ Ieeves 731Y, 731M 731C, and ST 73tBk whi ch
sel ectively cont act e@l ve drum

| at ent i mage, toner 730M 730C, B’l’ @Em H,,rlng
repl eni shing toners, rems 732 for trans

These rrerrbers are arrang_ed around a rotational shaft P of the

devel oping unit. For exanple, when a yel R@w-t oner image is to be
formed, yell ow toner developnent is 20 performed at the illustrated
position. Wen a néfiiag a PrGQQﬁ%§W%Pﬁﬁgéum§eFo°5ebF6FnEHOPPﬁélonal to
devel oping unit 726 is d about the shaft P shown in Fig. 5, so
that the devé:lh@pldr?d"‘%llté(e\Yét I‘I\/Itlhﬁ fRE%Hgent a devel opi ng devi ce

15. A bit map image processing apparatus comprising
5 means for expanding a bit map image so that a

plurality of bits correspond to a given pixel.



I's pl-aced.at a position where it can contact the 25 phot osensitive drum_ _
715. The sanme applies to cyan and bl ack devel opnent operati ons. Rt
- 10 - 1 The printer furtherl8ncludes a transfer drum 716 ~
for transferring a toner inmge fornmed on the phot osensitive drum 715
onto a paper shegESTﬁﬂcgctuator plate 719 for detecting a noving
position of th transfer drum 716, a position sensor 720 whi ch cones

cl oser 10 e ack gl GhkAriohouiodoherbatitfi deEraTion ApshRRRf er drum

716 is aned to a home position, transfer drum cl eaner 725, a
sheet press roller 72%n & pattern generation method, corresponding

binary bit map data is generated based on desired one
of vector font data, an area of the binary bit map data
5 on a memory is divided to judge a density in a
predetermined area, and digital multi-value data is
generated in correspondence with the judged density.
There is also disclosed a pattern generation apparatus

for carrying out this method.

“"7?:7717?‘/:::////1:/:/@““
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di scharger 728, and a transfer charger 729. These 10 menbers 719, 720,

725, 727, and 729 are arranged around the transfer roller 716.
The printer also includes paper feed cassettes 735 and 736 for
storing paper sheets, paper feed rollers 737 and 738 for feeding
paper sheets fromthe cassettes 15 732K§?d 736, and timng rollers 739,
740, and 741. A paper sheet fed conveyed via these rollers is
gui ded by a paper guide 749, is wound around the transfer drum 716
while its leading end is carried by a gripper (to be described
| ater), and is then subjected 20 to an image formati on process.
A drum notor 550 synchronously rotates the phot osensitive drum 715
and the transfer drum 716. A separation paw 750 separates a paper
sheet fromthe transfer drum 716 after the inmage fornmati on process.
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25 . econveyor belt 742 conveys the separated paper sheet. An i mage

fixing unit 743 fixes an inage formed on the paper sheet conveyed
by the conveyor belt 742. The 1 i mge fixing unit 743
conprises a pair of t her noconpression rollers 744 and 745. As a
printer for outputting a gradation inmage, an ink-jet printer

for perform ng recording using an ink nﬁm/ﬁe enpl oyed, 5 and an ink
dot size or the nunber of ink droplets may be controlled to output a
gradation i mage. As descri bed above, according to the present

i nvention, there can be provided a pattern generation

FIG. 2A
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appat at uss conpri sing storage neans for storing binary 10 bit map dat a,
judgnent neans for dividing an area of the bit nap data stored in

t he storage neans, and judging a density in a predeterm ned area,
and generati on neans for generating correspondi ng digital

mul ti-value data in accordance with the density judged 15 by the

j udgnent neans. As descri bed3 ve, according to the present

i nvention, there can be provided a pattern generation met hod
conprising the steps of generating correspondi ng binary bit map data
based on desired one of vector font 20 data, dividing an area of the
binary bit map data on a menory, judging a density in a
predet erm ned area, and generating digital nulti-value data in
correspondence with the judged density. As descri bed
above, when a pattern division neans 25 and a density detection neans
are added to a character

FlG. 3

START
5101

INPUT CHR CODE
y 5102
INPUT CHR SIZE
* 5103
GENERATE ENLARGED BIT
MAP FONT
* 5104
GENERATE GRAY
SCALE FONT

END



geneyator. for generating a binary character pattern, a

- 12 - gray scale font having an arbitrary size or gray |evel
can be generated. It will be understood that the invention differs
5 substantially fromusing a binary representation of t he
gray scale for each pixel of the inage, because according to the
encodi ng net hod used the nunber of hlmgts set is nonotonically rel ated
(i.e. directly
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}
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proporti gnal) to the image density at a pixel whereas 10 a binary code

Is not nonotonically related to the val ue It represents.

It +is believed that the nonot oni sity of the rel ationship enabl es
the font to be scaled to expaq} or reduce its size whilst
retaining the gray |level information. VWhat is clained

I S: 1. A pattern generation apparatus for generating gray
scal e pattern data in accordance with vect QL data, said

appar at us conp i ng means fgg i nputting
information on a size of a racter to _gener at ed;

means for deriving informati ON\QN a size in converting
vector data into bil nmap data\o he basis of the &§tpgt

gradation capability of ag out put paratus, the sfze e ented by the
derived information being Yarge the size rgpr t he i nput
I nformati on; nmeans nverting @ nto bit map
data of the
2 —
W
t~
-
N o
=
© o)
rr:\'“}

700 ."'f.“"-f‘w,\

FROM
PRINTER
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Uosigs- tees

size represented by the derived information; and nmeans for
generating gray scale pattern daa of the si‘ze r epr esent ed
by-the input information on the basis of the bit map data
converted by said converting neans. 2. An aparatus according
to claim1, further conprising 18 c ' avi ng vector
fonts, for converting desired dat Hl8f (I;Wéﬁ:lagEN ont into the
bi nary. 3. An apparatus accordi ng t BEBLAGER 1, frt her

conpri si ngABSTRACT poi nter means for, receiving the gray scal e data,
converting the nul t| -val ue data into an anal og inege signal.

and com o . 1) al Qg . e Sl J) ve
havi ng a pr ecesess=r \ e e L AeAtas at ed
si gnal . 4. An appar at us accor ding to claim1, furt her

conpri sing Pk i in
accor dance I P! B APGEnE SR PO SRy, | il SR i
gradati on BINARY BIE‘ MAPp BAT&r ﬁSgGEHEBM'EH RASEBJON oOPESEREP nONE
generating grayop VECTOR Foﬁ@abﬁTﬂatwm%F“TﬁﬁC%&%ﬁt@B’ﬁth@Ct or
data, said rising _the ste

i nputting i nforPétTleﬁ)I‘br’P* aM%MQ%Yo SaDEHgPEEt ap P%D%: A DENSITY IN A

gener at ed; PREDETERMINED \AREA, NAND NBIEOMADN MULIIZGALUEC ONVEN t 180

SO 922 ovemaran o, (A RGeSt Syl ot P

r epr esent ed THERE IS ALSO hSCHESER A PATTERNOGRNERATION| ARPARATIES t han

t he size e input information;
generating bit r?é’p’} EAFRYIiNrthe Si ze%(rjepr esented by the
derived information; and generating gray scale pattern data
of the size represented by the input information on the
basis of the bit _nap data £ ~geR&T n said
first-menti oned.?.&.&&&aﬂng st ep. REFLACETD “TJ\SH?ET
19 SEP 1996
This Sheet Has B
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6. A nethod accordi
distribution state

7. A neﬁhod ,accordi
the gray scal e data,
signal, and conpari
a prede- termned p

REE 1;!&;,:3“5 LS fher conpri SF‘Q the sUARQY

Bestrsn yqos

a pattern in da¢h of a pl ur
g to1c1 AUMBI7 f yrgher conpris

LD

l i t"’yf:p:f,i_}xgafr
ng

tep of"

...lf'

g the analog i mage sigral wit

| se-w dt h m)J

du‘T At grdpee

y %ﬁg e

i J & %Z%aﬁ

onverting thelgfay scale dafa- i it o, ?a(p anary ggg ..
' f‘u tr| ’ggﬁl é’r‘t%%ve hAGRYY--

..... p)gge

pattern generation nmethod conprising the steps ofs di vi di ng an area of a
bi nary character pamyhef i clidMeadisa resol utliori I*argé? PRIt .. W4t ...
resolution with which gaga.b s nera orP tR¥for séﬁél I ng vector
UM - cron o v hredbi
digital multi-value SamPTsN&Gor r espondence wth the density judged in
said judging step so agmel@s for inpeitgiiaf@madbhain H6iat of & kAsdeieto pattern;

and converting the nulgd Vﬂ+ﬂé€,,‘dl gital data into an anal og | mage
signal, and conparing the § ul ar wave

I rage with a trian
havi ng a predet er m ned @R 8'%%3"“50%{5?8%“% GBH FFGUIBaERR YRR
si gnal , t hereby—crutmﬁlm figadnigr bit MapodaLp anthe Basis of thonowithod

accop whgradzdon heapability -ofadueutput apparaws, the size
”mm "mr"i" m’m (il, mprcs-n:ed by the derived information being larger

than the size r°prcsentcd by the inoput informarion;

means for converting vector data into bit map data of the
size represented by the derived information; and

means for generating gray scale pattern data of the size
represented by the input information on the basis of the
bit map dara converted by said converting means.

2. An apparatus accomding to claim 1, further comprising
conversion means, having vector fonmrs, for convertng
desired daca of the vector font into the binary.

3. An apparatus according to claim 1, further comprising
pdnter means for, receiving the gray scale data, converting
the multi-value datz into an analog image signal, and com-
paring the analog image signal with a tiangular wave
baving a predetermined period to form a pulse-width modu-
lated s1gnal

4. An apparatus according to claim 1, further comprising
printing means for controlling ink injecton in accordance
with the gray scaie digital data to express gradation.

5. A pattern generation method for use in generating gray
scale pattern datz in accordance with vector dara, said
method comprising the steps of:

inputting information on a size of a character to be

geoerated;

deriving information on 2 size in converting vector data

into ‘bit map data on the basis of the outpurt gradation
capability of an output apparatus, the size represented
by the derived information being larger than the size
represented by the input information;

generating bit map data of the size represented by the

derived information; aad

generating gray scale pattern data of the size represented

by the tnput information on the basis of the bit map data
generated in said first-mendoned generating step.

nal og i mage




REPLACEMENT SHEET|
digital data is _obtained by generating a binary charapt NTS“@'&%
the vector data, and judging a density based on a diskrjbution of the

r

bi nary character pattern generation pa?r?a H3 ‘Ea?rp i §i ng:
means for dividin ml ﬁ'lmI,Hﬂ['%U"Anary character pattger havi ng §
resol ution larger than a reso t hrbdd ch ata is to be outpyt,
obt ai ned by scaling vector data into plural pre ' -
means for judging a density in a predeterm ned area obt ai ned by said

di vi di ng neans; rreané ‘{\or (g eratln It| vaIL é aincorre-
spondence with the denSi f 83 Pﬁé&ﬁm éﬁas to
generate a gray scal ém@r%zr}a@%g@ tsﬂé%uon %B?ﬁ%’@dﬂeﬁa{:b % he

mul ti-value digital gphtralitynobameas of imagal og i mage signal, and conparing the

anal og i nage si gnaf. Ndl&hadtab@dtﬁ!ﬂ fo Maine Sheutteeg c@rrmrmﬁg greni ned

on

period to obtain a p géﬂgr@h erting the gray |aser

out put neans for out p L ﬁ}aﬁ comp B pul se-wi dth
nodul at ed si gnal obt al co er An appar at us
according to claim1 °F| séé’iaﬁlw g ?f ﬁ?ﬂ% %“dﬂgér e vect or
data into the binar ym%f)éﬂ"%é@tfma ulists $1gPahased on a

di stri bu- 8. A pattern generation method comprising the steps of:

dividing an area of a binary character pattern, having a2
resolution larger than a resolution with which data is to
be output, obrained by scaling vector data, inte plural
predetermined areas;

judginig a density in a predetermined area obtaiged in said

dividing step;
generating digital multi-value data in cormrespondence
with the density judged in said judging step so as 0
generate a gray scale character pattert; and

converting the multi-value digital data into an analog
image signal, and comparing the analog image signal
with a triangular wave having a predetermined period
to pulse-width modulate the analog image signal,
thereby outputting a gradation partern.

9. A method according to claim 8, wherein the multi-value
digital data is obtained by generating 2 binary character
partern based on the vector data, and judging a density based
on a disxibution of the binary character pattern.

10. A pattern generation apparatus comprising:

means for dividing an area of a binary character patter,

having a resolution larger than a resolution with which
data is Lo be output, obtained by scaling vector data into
plural predetermined area;

means for judging a demsily in a predetermined area

obtained by said dividing means;

means for generating digital multi-value data in corre-

spondence with the density judged by said judging
means o &s to generate a gray scale character pattern;
means for converting the multi-value digital data intw an
analog image signal, and comparing the analog image
signal with a triangular wave having a predetermined
period to abtain a pulse-width modulated signal; and



tion of the character pattern so as to generate tth@LACEMNESHEET

dat a 12. A pattern generation-mrethod conprising: d| VI I Ng

pattern_areag of a—bt“ﬁéT? character pattern, hayi oll%tlo ar ger
than a resol ution ‘m‘ﬁ a is to be outpu stored .Z nory
into a pluralit mm dgrh@-a density F—ereh—at

plurality of areas; genératl ng correspondi ngldi gi tal mul t| vaI ue daa
in accordance with the density judged in said dividing SO as

to generate a gray scq&r@w@%@‘{m%}b@{p&m W ? Qr ding to

claim12, further conprigg a of vector
fonts st ored I n anot her O?I "ﬁge alx&:?x‘necgl nary 4 A net hod

according to claim12, h step OJ‘ recel Vi ng the mul ti-val ue
data, converting the t“{‘nﬁlp %ch‘?fﬁi% Jd. iwhereinssgdal , and
conparing the anal oggqmmy@nsnmaas canvers the vaagaldata imycheditary a

predet er m ned per i occhiacadter pateern) b Wgékmdmwaﬁadd%h% didgibu- 15. A

nmet hod accordi ng t o tidPéMNihs ThatdetdciRbeGOiPEd ntrolling
ink ejection in acc%gﬁgc &ari th the nulti- vaélauge&dl gl t&?cltﬁg'}ata Eg expr ess

gradati on. 16. A pa apatus_ co I i Sing: means for
generating a correspon nar%t"gﬁ%’ §p$3 EE?M ®En having a resol ution
| arger than a resol ut |déY1»d-W§ Iﬂ chacagiar pattam a:aasofa binaoy tchatacteased on a
desired one of vect pattémmthatiiga resohaion la?gezst!mhl BOrekbiRtiBhnar y

character pattern generahggwmchwlsstaib@ edd aégngfnqgﬂﬁ{’atl ng neans;
nmeans for dividing a chg Ey E ga%gﬁr%‘_ho the character
pattern stored in said Spgmoarae% i N e pru yo? areas; and

generaring comesponding digital multi-value dara in
accordance with the densny judged in said dividing
Step so as to generate a gray scalc character patern
_ 13, A method according to claim 12, further comprising
the ster of converting desired datz of vector fonts stored in
" another memory into the binary bit map data

14. A method according to claim 12, further comprising
the step of receiving the multi-value data, converting the
multi-value data into an analog image signal, and comparing
the analog image signal with a tiangular wave hzvmg a
predetermined period to form a pulse-width-modulated sig-
nal.

15. A method according to claim 12, further comprising
the step of controlling ink ejection in accordance with the
multi-value digital data to express gradation.

16. A patiern generation apparalus comprising:

means for generating a corresponding binary character

pattern having a resolution larger than a resolution with
which dara is to be output based on a desired one of
vector fonot data;

means for storing the binary character partemn generated

by said character pattemn generating means;

meaas for dividing a character pattern area of the binary

character pattern stored in said storage means into a
plurality of areas; and

means for judging a density in each of the plurality of

areas; and

means for generating digital multi-value data in corre-

spondence with the judged density so as to generate a



means for judgi-ng—=a denS|ty +1 each of the plurality of areas; and

means for generatl n |t I -value data in corre- spondence wth
t he judged den5| ate a = TCHer
pattern *17. An ing telékai m 16, wher €j ar.ay udgt reg-™

means judges a di strlbutlon state of a pattern in the redetP@P &
ar ea 18. An apparatus according to claim16, further conpris- ing neans

for receiving the ti-v gcﬁgt&ﬁ&g& g the mutti-val ue data into an
: A 36

anal og signal, and c s triangul ar
wave having a predet er Hus aﬁ‘:‘? %g a“’l‘:’ﬁ’ % ated signal

19. A pattern gener alddgmng@eantiudenpaidis unwészaf@péacﬁanm}w eng a density
in a predeterm ned opredeferminessombamaned by dividing a binary character

pattern having a resol18. An appdratuslaet@eing tmaaﬁnrmm:mfbmpﬁél whi ch dat a
is to be out put eg_ggip

mul t-val ue data in CR% r&a&ouﬁy ré‘éi‘%h@%‘éﬂz §n3| glng sg: gl tal
to
j udgi ng step so as to 5 Ehg angaigg?aenlga%g a tgang i %;a@ ern; and
havmg a predetermined perind to form 2 pulse-width-modu-
lated sigmal.

19. A pattern generation method -comprising the steps of:

Judging a density in a predetermined one of areas obtained
by dividing a binary character pattern having a resolu-
ton larger than a resolution with which data is to be
output obtained by scaling vector data;

generating digital multi-value data in correspondence
with the density judged in said judging step so as 1o
generate a gray scale character pattern; and ,

converting the multi-value digital dara into an analog
image signail, and comparing the analog image signal
with a triangular wave having a predetermined period
to pulse-width modulare the analog image signal,
thereby outputting a gradation patterm.

20. A pattern generation method comprising the steps of:

dividing an area of 2 binary character pattern having a
resolution larger than a resolution with which data is to
be ourtput obtained by scaling vector data, into piural
predetermined areas;

geoerating digital multi-value dara in correspondence
with 2 density in each of the plural areas so as to
generate a gray scale character pattern; and

converting the multi-value digital data into an analog
image signal, and comparing the analog image signal
with 2 triangular wave having a predetermined period
to pulse-width modulate the analog image signal,
thereby ourputting & gradation pamtern.

21. A pattern generation apparatus comprising:

means for judging a density in a predetermined one of
areas obrained by dividing a binary.character pattern
having a resolution larger than a resolution with which
data is to be output obtained by scaliag vector date,;
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convering the nulti-value digital data into an anal og I mage

si gnal and
ing a

t hereby: out putting a

conparing the anal og_ | with a trangul ar wave havi
predeterined period ”!lllﬂﬂlﬂj %Mmt h nodul at tbe anal 9gisi SROET ﬁgga}jggm

conprising the steps of: di viding an arebk’of a bi narys:
havi ng a resolution larger than a resolution with which dat
be out put obtained by scaling vector data into plural pred

ar eas; generating di g.l Fé g [ g,
den5|ty I n each of the p é ﬁ% %{ %g'gn @é “%5( ay scal e
character pattern; and ‘R fe ﬁy Mﬁ?g Vg? | JURHZE i nto an

anal og i mage si gnal , TAARS %Q)ﬁﬁ)éﬁ BERETARE TR S5dl ERIIL,
triangul ar wave havi ngmeans éste¢civeried thzeimuiivalue dx @Jﬂaem\dodém

t he anal og i mage signal apajq DY g_f %hl th
o e oG ?%'%* g
in a predeterm ne 0
pat t ePn having a resBARG BhO ‘éf’bér" r@g@qlla{qdqugmﬂi a‘/n
data is to be output ohsmmaﬂubmeawzﬁamgmnﬁga gdadamion image based
6Fl _ on the pulse-width modulated signal obtained by said
copverting rmcans.
. 22. A pattern generalion apparatus comprising:
means for dividing an area of 2 binary character pattern
having a resolution larger than a resolution with which
data is to be output obtained by scaling vector data, iato
plural predetermined areas;
means for generating digital multi-valye data in come-
spondence with a deasity in each of the plural areas so
as to generate a gray scale character partern;

means for converting the multi-value digijtal data into an
analog image signal, and comparing the analog image
signal with a triangular wave having a predetermined
period to obtain a pulse-width-modulated signal; and

laser output means for outputting a gradation image based
on the pulse-width modulated signa! obtained by said
converting means.

23. A method according to claim 19, further comprising
the step of inputting a character code.

24. A method accarding to claim 20, further comprising

‘the step of inputting 2 character code.

25. An apparatss according to claim 21, further compris-
ing means for inputiing a character code.

26. An apparatus according to claim 22, further compris-
ing means for inputting a character code.

27. A method according to claim 19, further comprising
the step of geperating information indicating a size of 2
character to be output.

28. A method according to claim 20, further comprising
the step of geaerating information indicating a size of 2
character to be output.

29. An apparatus according to claim 21, further compris-

20 A patternjgener LR@EWE

aisto
et erm ned
with a

with a
nodul at e
21.
a densicy
y character
i ch

ing means for gegerating information indicating a size of
character to be output.
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means for generating digital nmuli-value data in corre- sponding with

the density judged by said judging nmeans so as to_generate a gray
scal e character pattern; means for converting the miiTHIS \ggtgp HASQBE
data int-o-an anal og i mage signal, and conparing the anag bg@

signal with a triangular wave having a pt8deterni ned “m' n obt

a pul se-wi dt h-nodul ated signal; and | aser out put neans for out putting a
gradation i mage based on the puI se-w dt h nodul at ed si gnal obtained by
zglrrgrl Si ngconernre;Inggf g-taagﬁw di a&%hcg%}ﬁ& &@;%%ﬁgﬁgﬁg fgtiggﬁﬁ o tern
having a resolution |4 ! ata is to be
out put obt ai ned by sca‘F}}aﬁb"‘?’é £ WPE into |l ural predetern ned

areas; nmeans for generdkiAg apgartams RGrording | \9e Claima 1i rvheseine the
spondence wi th a densigeneratedcbih odp dita are wutputnoen dispiay. as to generate
a gray scale character my@ﬁ%modmfnerm@ﬂmstwa&ekhm biatedpnl ue

digital data into an bi hﬁ conpari ng the anal og
I mage signal with an redet er eriod
to gbt ain a pgl se-w dt hﬁ% %@%&%@%ﬂ g%ﬁ’s folro
outputting a gradati orft S?Fat% ‘§é°vﬁ %dul aced si gnal
obt ai ned by said cHueAn a@m%sacw@@g o rﬁéﬂﬁbdﬁacﬂbﬁm #%o claim
19, futher conprising generaedndigial multivaiue datahere autput oaidisplay24. A
met hod according to clai3g, Ag dppatdies acooaling itd Gliike 15 wetersth thobig ting a
character code.  25. f0,3PRAGRLLSRCEP sHd Gerdelaid ifEaqd ard Hithliefn CONPri s-
color.
36. A method according to claim S, wherein the data
generated in said generating step are output in color.
37. A method according to claim 8, wherein the output
data are output in color
38. An apparatus according to claim 10, in which the
output gradation image is output in color.
39. A metbod according to claim 12, in which the data
generated in said generating step are output in color
40. An apparatus according to claim 16, in which the data
generated by said generating means are output in color.
41. A method according to claim 19, wherein the grada-
tion pattern is output in color.
. 42. A method according to claim 20, wherein the grada-
tion pattern is output in color.
43. An apparatus according to claim 21, wherein the
gradation image is output in color.
44. An apparatus accordmg to claim 22, wherein the
gradation image is output in color.
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ing neans; for inputting a character code. 26. An apparatus according to
claim?22, further conpris- ing nmeans for inputting a character code. 27.
A nmet hod according to claim19, further conprising the step of generating
informatioh indicating a size of a character to be out put 28. A net hod
according to claim20, further conprising {§e step of generamn ng
information indicating a size of a character to be output 29. An
apparatus according to claim2l, further conpris- ing neans for generating
infornatiomég*%ﬁéging a size of character to be out REPLACEMENT SHEET 30. An
apparatus according to claim22, further conpris- ing neans for generating
information indicating a size of a character to be output. 31. An
appar at us accpieirRaNt GERERAFréN MESHEDNAKDCPAPPRRAT GENBRATTBR ABPARATES
output to a drspray. . met nod accoradrng to clalmb, erelrn e
generad bit map data are output to a display. 33. A nethod according to

claim 22, wherein therngener pAPTERN diGENERATION | METHOB, dZORRESPONDIING t0 a
G spray 34 A aBe AN, Bl U |Gl B P Dl o
OF VECTOR FONT DATA, AN AREA OF THE BINARY BIT MAP
DATA ON A MEMORY IS DIVIDED TO JUDGE A DENSITY IN A
PREDETERMINED AREA, AND DIGITAL MULTI-VALUE DATA IS
GENERATED IN CORRESPONDENCE WITH THE JUDGED DENSITY.
THERE 1S ALSO DISCLOSED A PATTERN GENERATION APPARATUS
FOR CARRYING OUT THIS METHOD.

FIGURE 4 REPLACEMENT SHEET
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=fn_claim8, wherein the output data are

out put in color 38. An o] cI aim10, in whic
out put gradation i mge %P{}ﬁ%%? %g}m&n& rrﬁkho ac;co?g
claim 12, in which th§p£ aﬁ‘?‘?&‘ﬁd él'?é?’a E‘l‘gﬁ

col or. ’40 An appar

generated by sai d genepmdeterminednneaarea.out put i n col or

according to claim19.
42.. A net hod accordi ng;
out put in color. 43.
gradation inmage is oub
272 wherein the gradav

w«sdaem jagdgesot érsémhmqn staze o

W&m&gﬂ &%129« ;%?%::E d&ﬂ'&i@.ﬁnmatﬁomﬁnsl-

9{@% TR

lated signal,

19. A pattemn geaeration method comprisingg the steps of
judging a deasiry in 2 predetermined one of arsas obtained
by dividing 2 binary character pazem having a resolu-
tea larger than 2 resoluton with which daca is to be
output cbuined by scaling vector dara;
geaerating digital mult-value darz in comrespondsnce
with the density judged in said judging step so as ©
geperate g gray scile character pattem; and |
capverting the multi-value digital data into an analog
zmage. signal. and comparing the analog image signal
with 4 tdangular wave having 2 preéeccrmmed pesiod
10 pulse-width modulate the apalog image signmal,
&zereby curputing 2 gradation partem.
20. A pazemn generation method comprising the steps of:
dividing an area of 2z binary character pattern having a
resolution {arger than a resolution with which dars is to
-be outpur obtained by scaling vector dara, into plural
predatesmined areas;
generating digital multi-value darz in correspondence
with a deasity in each of the plural areas so as
~generate 2 gray scale character partern; and
cogverting the multi-value digital darz into an analog
image signal, and comparing the analog image signal
with 2 wiangular wave having 2 predetermined period

h the
ng to
output in

41 A rret hod
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havinga g:re':!ec.-.t:n'.nnE:dE period ta form 2 gulse-mdth-modn—

to pulse-width modulate the analog image signal,

thereby ourputting e gradation pamern.

21. A pamern generation appaalus comprisiag:

means for judging a densicy in 2 predetermined one of
areas obtained by dividing a binary.character patem

haviag a resolution larger than a resolution with which

data is to be qutput obtained by scaliag vector data; REPLACEMENT

2 6 MAR T




