a9y United States

US 20190310810A1

12y Patent Application Publication o) Pub. No.: US 2019/0310810 A1

Mori 43) Pub. Date: Oct. 10, 2019
(54) IMAGE PROCESSING APPARATUS AND (52) U.S. CL
IMAGE PROCESSING METHOD CPC ... GO6F 3/1215 (2013.01); GO6F 3/1245

(2013.01); GO6F 3/1242 (2013.01); GO6K

(71) Applicant: CANON KABUSHIKI KAISHA, 1571865 (2013.01); GO6F 3/1248 (2013.01);
Tokyo (JP) GO6K 15/1849 (2013.01)
(72) Inventor: Hiroshi Mori, Tokyo (JP) (57) ABSTRACT
(21) Appl. No.: 16/372,109 An 1mage processing apparatus includes at least one of one
or more processors configured to implement instructions
(22) Filed: Apr. 1, 2019 stored 1n a memory device and an integrated circuit that
. o o execute a first acquiring task of acquiring data of a first
(30) Foreign Application Priority Data object from a first memory by designating an address 1n the
first memory, a second acquiring task of acquiring data of a
Apr. 5, 2018  (IP) oo, 2018-073489 second object from a second memory by a first-in first-out
C , , FIFO) scheme, and a bt 1 tion task of
Sk e T e S L
(51) Int. CL and the second object based on the data acquired 1n the first
GOo6l’ 3/12 (2006.01) acquiring task and the data acquired in the second acquiring
GO6K 15/02 (2006.01) task.
25} MAGE FORMING
PROCESSOR 331
—210 ~215 216 )
CLOSED REGION PiEL DATA - PIXEL DATA S
GENERATION GENERATION | COMBINATION BITMAP
UNIT 214 U . UNH L
BACK IMAGE
ACQURITION
UNIT
220 .
- | ~ 320 >
INTERMEDIATE COMMUNICATION J30~1 COMBINED
DATA = VEMORY (0 _PIXEL DATA
e B INAGE
BACK IMAGE | ]
DO ] | DECOMPRESSION 213
CQE‘J?SAR&EESEB LNIT




Patent Application Publication  Oct. 10, 2019 Sheet 1 of 18 US 2019/0310810 A1l

100
MAGE FORMING APPARATUS SPERATION L. -
PANEL 113
40 | rA bt
126 121 122

NETWORK
ifF

. OPERAT%QN
-@ - PRNELLE | ~125

105 15158
| - ' fa%%%%

% IMAGE

1 123 124 ‘ 1?2 BN

128~

*-~--' 129

=101
------ IMAGE FORMING APPARATUS
I o 02
_f=={ IMAGE FORMING APPARATUS



Patent Application Publication  Oct. 10, 2019 Sheet 2 of 18 US 2019/0310810 A1l

USER 00—t _ 5
pC | IMAGE FORMING |
' | APPARATUS |

INSTRUCT PRINTING
3 s 8 -} 5 2
S151 L CREATE PRINT JOB

TRANSMIT PRINT JOB
- ~ 5154

Q153 > RECEIVE PRINT JOB

5155
5 PERFORM POL
ANALYSIS PROCESS

-8156 _
o PERFORM INTERMEDIATE
DATA GENERATION PROCERS

.-"“""S 757
& PERFORM BACK IMAGE
ACQUISITION PROCESS
(USING FIFO MEMORY)

,*‘”8158 |
- PERFORM RENDERING
- PROCESS

~S 159
.~ PERFORM PRINT PROCESS

S160 PROVIDE PRINTED|
3 PRODUCT




Patent Application Publication Oct. 10, 2019 Sheet 3 of 18 US 2019/0310810 Al

203

IMAGE FORMATION
PROCESSING UNIT

201 § 210

PDL DATA CLOSED REGION
PROCESSING UNIT GENERATION UNIT

2(?2

BACK IMAGE
DECOMPRESSION UNIT

INTERMEDIATE DATA
- GENERATION UNIT

220

INTERMEDIATE DATA

BACK IMAGE
COMPRESSED DATA



Patent Application Publication  Oct. 10, 2019 Sheet 4 of 18 US 2019/0310810 A1l

350 WAGE F@Rﬁﬂii\iﬁ
T | PROCESSOR 331

| [ CLOSED REGION
| GENERATION |
NI

--------------------------------

" PIXEL DATA
' COMBINATION
OONIT

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

BITMAP |
LDATA

RACK smeﬁ 2
ACOUISITION |
UNIT |

3*‘75“"“559&?5 = COMMUNCATION 330~
L DATA S5 = MEHORY (0

BACK §§4§AGE N
DECOMPRESSION
UNIY

PIXELDATA

BACK WAGE |

227 | CONPRESSED | —&13

IMAGE FORMING MAGE FORMING
PROCESSOR  COMMUNICATION COMBMUNICATION  PROCESSOR

300 MEMORY {2) 3071 WAGEFORMING  MEMORY (3} 200
' sgz ( ?aecassm ' 323 R

| [CLOSED REGION] | - e oAt | | | [ PiELDATA
| GENERATION + [T et GENERATION o111 TH-o-{ COMBINATION

SITHAP
DATA |

BACK IMAGE |
ACQUISITION |
UNIT

32}4 - 30

: =320 COMMUNICATION oo
INTERMEDIATE S COMMUNICATION  MEMORY{ | COMBINED
L DATA MEMORY {0} PIXEL DATA

BACK IMAGE |
EQCK@MGE ot MR ALE
221~ cowpressen | DECOMPRESSION

oAt J Lo

213



Patent Application Publication Oct. 10, 2019 Sheet S of 18 US 2019/0310810 Al

-' START IMAGE -.
\ FORMATION PROCESS

PERFORM PDL
ANALYSIS PROCESS

PERFORM INTERMEDIATE
DATA GENERATION PROCESS

—S403

PERFORM
l RENDERING PROCESS l

END IMAGE -
\ FORMATION PROCESS



Patent Application Publication Oct. 10, 2019 Sheet 6 of 18 US 2019/0310810 Al

START RENDERING
PROCESS (5403)

wSSO’f

PERFORM CLOSED REGION |
GENERATION PROCESS _

¥ 5502
PERFORM HIDDEN SURFACE
E] IMINATION PROCESS _

.?_ S503

~ DOES PAGE INCLUDE
~_ BACKIMAGE? _

------------------------------------------------------------------------------------------------------------------

BACK IMAGE QECOMPRESS ON/
TRANSFER PROCESS

- ,._.,3505

PEXEL DATA
GENERA’E’&ON PROCESS

: wss%
PERFORM PIXEL DATA
COMBINATION PROCESS

" END RENDERING
PROCESS (5403)




US 2019/0310810 A1l

Oct. 10, 2019 Sheet 7 of 18

Patent Application Publication

LINA X2079 NS Lnding
SOV #2VE 40 43080

ARBNEIRY
UNIYHG
£09—

. s, o, v, v, ., e, s v, s v, -, e, s b, -, e, -, b, -, e, v, b, o, e, s, b, -, e, e, b, -, .
A A A A A A A A S A A A T AP A A T S AP A A S AP A A T S A A A S S A

12380
BHIRYEE

J9YH 39vd
iNdino

L4
L d
L d
L4
L d
1 d
L4
L d
L d
L4
L d
1 d
L4
L d
L d
L4
L d

>
>

-
>
>
>
>
>
>
>

>
>

L d

>
L
L
>
L
L
>
L
L
>
L
L
>
L
L
>
L
L

L4
L
L
L4
L
L
L4
L
L
L4
L
L
L4
>
>
L
L
L
L

L4
L d
L d
L4
L d
L d
L4
L
L
L4
L
L
L
L
L
L
L
L

>
L
L
13
L
L
>
L
L
13
L
L
>
L
L
13
L
L

L4
L
L
L4
L
L
L
L
>
L
L
>
L
L
>
L
L
L

L4
»
L
L4
L
>
L
»
L
L
L
»
L
L
L

>
L
L
>
L
L
>
L
L
>
L
L
>
L
L
L] b’l b kb
L
L

L
>
>
L
L
>
L
>
>
L
L
>
L
>
>
L
L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
LA L B L L

L
L L L L

L

L
LA AL AL L

L
b kb .I- LI 0 B )

L

>
L
L
13
L
L
>
L
L
13
L

>
LA L

L
L
13
L

IR ]

L
LA AL AL L

L
.

L
L
>
L
L
>
L
L
>
L
L
L 1 d
L L B L D L
L4 L4
L

>
L

>
>

L
»
L
L
L
>
L
»
L
L
L
L

L]
L
L]

>
L
L
>
L
L
>
L
L
>
L

LR
LI
>
a b adadadadaid
EPE P T I I IR IR I R )
EDE IR B N N I I
R D B B R I B B
A a > A adadadad
I T D B N I I I I )
LR PE DT BT B R I I I I
IR I BRI B IR B IR B I A )
A a b adadadadaid
ERE D B BT B I I R I I
EIE R I I I I IR I I IR
EEE B B N N I I I
A adoadadadadaid
EPE P T I I IR IR I R )
EIE R B B N I I I I
R D B B R I B B
A a > A adadadad
EIE R B N N I I ) M
LR PE DT BT B R I I I I
IR I BRI B IR B IR B I A )
A a b adadadadaid
EDE D B BT BT I T B I I
EIE R I I I I IR I I IR
EEE B B N N I I I
a b adadadadaid
EIE D IR I I I I I IR
EDE IR B N N I I
EPE B BT B B B B I B
A ahadadadaad
EIE B B N N I I
LR D T B I I I
EIE DR B I I
a b ad adadaid
LR I B B R I
LI P T I I I I I )
EE B B N R e
a- b oadadadaid
P N I I I IR
ERE I B BT N
ERE DE BE B B
A adadadad
EIE R B N N I I )
L P B B R e
LR DE R B B I
> A a b oadoad
ERE P I B
>
>
>

>
>
>
>
>

L
>
>
L
L
>
L
>
>
L
L

LS
LN
L
v >
L
L
LS
LN
L
v >
L
LA AN A AN AN

L
L
>
L
L
>
L
L
>
L
L

L
»
L
L
L
>
L
»
L
L
L

>
L
L
>
L
L
>
L
L
>

>
>

L
>
>
L
L
>
L
>
>
L

L
L
L
L
L
L
L
L
L
L
L

>
L
L
13
L
L
>
L
L
13
L

L
L
>
L
L
>
L
L
>
L
L

L
»
L
L
L
>
L
»
L
L
L

>
L
L
>
L
L
>
L
L
>

L
>
>
L
L
>
L
>
>
L
L

L
L
L
L
L
L
L
L
L
L
L
L

YR ROYE
£09~

>
L
L
13
L
L
>
L
L
13
L
L

L
L
>
L
L
>
L
L
>
L
L
>
L

L
»
L
L
L
>
L
»
L
L
L
>
L

L
L
>
L
L
>
L
L
>
L
L
>
L

>
>
L
L
>
L
>
>
L
L
>
L
>

L
L
L
L
L
L
L
L
L
L
L
L
L
L

>
L
L
13
L
L
>
L
L
13
L
L
>

>
>

L
L
>
L
L
>
L
L
>
L
L
>
L

-

L
»
L
L
L
>
L
»
L
L
L
>
L

>
>
>
>

>
>
>
>

>
L
L
>
L
L
>
L
L
>
L
L
>

L
>
>
L
L
>
L
>
>
L
L
>
L

-
P I I I )
EE B B N R e
-
P N I I I IR
EIE D I B N I I )
LRI BE N R B R e
A adadadad
I T D B N I I I I )
LR D T B I I I
EIE R IR R I B I N I R
a b ad oadadadroa
ERE D B BT B I I R I I
EIE D I I I I I I R
EEE B B N N I I I
a b oadadadadoa
EPE P T I I I IR I )
I D I B B I I )
R D B B R I B B
A a >
>
>
>
>

L
L
L
L
L
L
L
L
L
L
L
L
L

>
-
-
>
>

>
L
L
13
L
L
>
L
L
13
L
L
b’.- L e

L

L
LN
LN
L
L
L
L
LN
LN
L
L
L
LI L B N D L L

>
L
L
>
L
L
>
L
L
>
L

L
>
>
L
L
>
L
>
>
L
L

LS
LN
L
v >
L
L
LS
LN
L
v >
L
LA AN AN A AR A A AN AN

A adadadoa
EIE R B N N I I ) >
ERE P D B I R I I I
ERE D R R I B B IR I IR
A a b adadadadroa
LR D T B I I I
Dbb P I I I ) bbb

L
L
>
L
L
>
L
L
>
L
L

L
»
L
L
L
>
L
»
L
L
L

L D:I' F
L
>
L
L
>
L
L
>
L

L
>
>
L
L
>
L
>
>
L
L

L
L
U'U L N N A A A N A A A A A AN AN AN AN N A
L
L
L
L
L
L
L
L

>

I D I B B I I )

A adadadadoa
I IR B B N R I I I )
L B B BT R N I I

>
L
L

13
L N N A AN A AN A AN AN A AN AN AN AN AN AN AN AN AN AN AN AN

L
LA AN A A A A A A A A A A A A A A A A A A A A A A A A A A AN AN

L

>
F

L
L N N N A AN A A A A A A A A A A A AN AN AN AN AN AN N

L
b

13
L N A AN A AN AN AN A AN AN AN AN AN AN AN AN

L
L
L
.

>

L

L

>

LI b.l L L I R N N N N N N AN A A AN AN AN AN AN N N

L

>

L

L

LA L ALL

LN 4
>
L
L
13
L
L
>
L
L
13
L

L
>

LS
>
LN
L]
L
LS
L
L
L
LN
L
LS
L
L

L
L
L
LN
L]
L
L
LS
L]
L
L4
L
L]
L
L
LN
L]
L
L
LS
L]
LN

L
L

ETE I T T R R IR

LA
L N
L
L L
L
b.b.b’b.b.b LA A A A A A A A A A A A A A A A A A A A A A A A AN A AN AN AN AN
LA L L
L O
L
LA
L
L
L4
L
L
L
L
LA L L
L4
L O
L
LA
L
L
L4
L
L
L
L
LA L L
L4
L O
L
LA
L
L
L4
L
L
L
L
LA L

&9

A a >

LI

L e
LA AN AN A AR AR A AN AN

L
>
LA L

b
LA AN A A AR AN AN
LA AN AN A AN AN

LN e
LA L LL

L
L

e ol 2 B B B B i o ol o o o o o o e o o o i o o o o o o o

»
L
>
L
L
L
»
L

L
L L L B L
>
L
L

-
>
>

>

L
>

>
L
>
>
L
>
L

L
L
L
L
L
L
L

-
>
-
>

L
>
L
L
13
L
L
>

-
>

>
L
L
>
L
L
>
L

>
L
»
L
L
LA AN AN D:.’ LA L LL L U:" LA
L

L
>
L
L
>
L
L
>

>
L
>
>

>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-

L
>
L

L
L
L

>

L
L
L

L
>
L

L
L
>

L
L
LI D.Ir.b L
L
L
L
L4

L
L
>
L

>
>
>

>
LR
IR

>
>

-
IR ]

>
R

-
>

>
LR

IR
>
LR
- h
L IR
LR
LR B >
- b oa
LR I IR
L IR
LR B B B
a b a s
LI I B B
L B B
LR I B I
a b adoa
LR I B B
LI I I IR
R B
o h oadoad
LI I I IR )
EIE B I B )
ERE D T B R I
a d adoadoa
EDE I B B B I
L D B B B I
EIE PR I B I )
a b oadadaid
ERE P I B B I
EPE P T I I R
bbbbbbbb

>
L
L
L
L
>

>

L
>
>
L
>
L

L
L
L
L
L
L

L
L
>

L

L
>
L

L
»

>

L
>

L
L
L
L
>

>
>
L
>
L

L
L
L
L
L
L

L
L
L
L
>

L

L
>
L

»

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
bb
>
>
>
>

L
>
L

L
L
L
>

-
>
-
>
-
-
-
>
-
>
-
-
-
>
-
>
-
-
-
>
-
>
-
-
-
>

>
L
>
L

L
L
L

L
L
>

L
>
L

>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>

L
>
L

L
L

LN
’D.I.b.l L L D L L l.b L N I N L L
F

L

rbb IR I TR
LR B B
LR ]

IR
>

¢

LR B B
-
M
>

L IR
h & b

IR
L IR

4

A

LR

13080

ONIMYYG  DNIRYRG

L
L
>
L
L
>
L
L
>
L
L
>
L
L
>
L
L
>
L
L
>
L
L

>
A a b oadoad *
LI I I R B IR IR R D DR D T D I D I I I R b.rb
A ad oadadadadadadadadaid *
A A2 2232232332322 2222) *
A adadadad >
LR D D B T N R B B
A a b oadoad
I D N I I I )
A a b adadadadadadadadoa
A A2 2232232332322 2222)
A adadadad
LR D D B T N R B B
A a b oadoad
I D N I I I )
A a b adadadadadadadadadoa
2 A2 2222232332322 23222222>

A adadadadadadadadadadayd

bbbbb EPE D BT BT T I I B I R I B I B B I I I I

L
L]
>
L]
L
L]
L
L]
>
L]
L
L]
L L L
L
L]
>
L]
L
L]
L
L]
>
L]
L

LN e

A2 2023330333332 332232222

{
A 1 9018

yOY

R
L d

L
LA AN AN N N A A A A AN A A AN AN AN AN AN AN

>

A a b adadadadadadoa

>

IR B I

>

a h adoa

>

>
LR PP P I BT B I I I I B I I I I

LN 078 NESINR LRd 1RO
FOVHE HOVE 40 43060

3007
Gi9

13
13

>
>

> s &
L IR

h a b oad

>
>

s &
L IR
h a >

-
-

-
>

s &
LI
- h

> >

-
>

L
L
L

- -

>

>
>

LR

- - - - h

LN O

L L

LA L
L L

LA L

A adoad
LR I B B R I
a b ad adadadadroa
EIE I R I I I I I I IR

L
.
L

LA AL L
L

L O
LA L L L

LA L
b

L L

UL L L

L L

UL L L

L L L L

>
>
>
>
>

A adoad
L D B B
a b oad A adoad
I N I I I )

L
.
L

L

L

L IR

LA AN AN

LI L D L L L L
LA L L L

A a b
EIE I T T I R

- -
>

>

LA L
b
LA N

- -
M >
M >
LR -
M >
M >
LI -
M >
M >
LR -
M >
M >
LI -
M >
M >
LR -
M >
M >
LI -
M >
M >
LR -
L »

L L L L
L L L

>
>
>
>
>
>
>
>
>

LA L LL

EIE B B N N I )
A A2 A2 A2

- EE B B B
bbbbbbbbb

g o219  Zig

»
»

L
L
L
L

>
>
>
>

L
L
L
L

L
L
L
L

>
>
>
>

L
>
L

ONIMYHG

L
L
L
L

>
>
>
>

L
L
LA L B L L
L L L L
L L L LN
L O B
U'b LA L
L L L B L
L
LA L B L L
L L L L
L L L LN
L O B
L

>
>
>
>
>
>
>
>
>
>
>

L

LA L
L L e

s &
>

>
>
>
>
>
>
>
>
>
>
>
>

>
L 1 d
L L B L D L

>

L
>
L
L
>
L
L
L
L

>
-
>
>
-
>
>
-
>
>
-
>
>

L
>

> >

L

M
LR >
a b ad oadadadroa
LR LI -
IR IR I JE TR R R IR O
M LR IR ] >
M >
LR -

L
L
L

>
>
>

a b oadadadadoa

L
L

LR ] >

LA AN A AN AN
L d

I D I B B I I )

L
L

>

L

.

L
L

-
-
-
-
-

s & > bbr s -
IR ] * L B B B
-

-

-

-

-

-

>
>

>

> a

>

> >

> &

>

> >

> &

>

> >

> &

>

> >

> > &

> >

> > >

> > &

> >

> > L IR > >

bbbbbbbbbbb > & &

bbblbbb.bbblbbbl A a bbl

bbbbbrbbbbbrbbbbbr & bbr

bbblbbbibbblbbblbb - bbl

> LR -

> > >

> > &

> >

> > >

> > &

> >

> >

> &

>

> >

> &

>

> >

> &

>

> >

> &

>

> >
>

L

>

L 2
LI

L
L

EIE R B T N I I I

LR IR
A a >

M

LR D D B T N R B B

L

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
s & bbb rb
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

L
b

s &

>

>

L

IR IR
A a b adadadadroa
L IR
>

L
LA AN A AN AN AN AN AN AN A

LRI IE T T IR DR R O R

>

>

>

>

> >
LR ] >
>

>

>

>

>

L]
L
L]
L
L]
>
L]
L
L]
L
L]

L
L R

I D I B B I I )

L

>
A adadadadoa

>

LR ]

>
>
-
>
>
-
>
IR ] bbb L D B B

L

>
a b ad adadoa

L

IR ]

>

>
A adadoadoa

L

-

>

>

-

>

* bbbbb LR I B I
- >
>

>

-

>

>

-

>

L

lbb a h adoa
L I B B I

>
>

L
>

L

-

>
LA A N NN A A A A A AN A A A A A A A A A A A AN A AN AN

-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-
>
-

>

>

>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-

>
>
-
>
>
-
>
>
IR T I R ) bbs
>
>
-
>
>
-
>
>
-

> -

> - b oa
IR ]
LR
A a
>
>
>
-

s &

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

IR

L

11193080
ONIMYHC

-

£09 <
13380

AI08

4971 30Yd

inding Y09

L
L
>
L
>
L

>
L

A a b adadadadadadadadadadadadadadadadadadadadadroa
A2 2222333232323 33232323233322323332322323232322223232322323232222
2 2 2322223233323 323232323323233232323323323232323322323232322323222)
A2 2223232323332 2323233223323323233232323233232323232323232323233232323223)
A a b adadadadadadadadadadadaldadadadadaldadadadada
A2 A2 2223223333332 323233223232332323323323233223232323232323232322322 B

2 A2 2222222232323 232232323322332232323323232323232323223232323223232220
A2 2 3232323332323 332323233332323233232323232333232323232323232323232222)
A a d adadadadadadadadadadadadadadadadadadadadaidroa
A 2222022323232 2332232323232323323323233223232323232322323223222)
A2 A2 2322233323333 23232323332322233232223323222232323222232322220>
2 A2 2233233233232 32323323232323323232323332332232323323233232323232322)
A a b adadadadadadadadadadadadadadadadadadadadadroa
A2 2222333232323 33232323233322323332322323232322223232322323232222
2 2 2322223233323 323232323323233232323323323232323322323232322323222)
- LI ERE DR T BT I I I I I I e EREBE B B ERE DR T BT I I I I I I e -
A adoad A ahadad A adoad s & > A adoad A a2 dadadadadoa
2 A2 2222222323233 2323232332233233232332232323323232323232222
A A2 2222322322323 2323223322323233232323233232323223232323223222)
22 2323233332333 23232233323232333232232333232323232322222)
A ad ad adadadadadadadadadadadadadadadadadairoa
2 A2 2232223232333 223232323232323233232323223232332232322322220> .
A2 2222333332233 332323233323232233232222332322233232222
2 A2 3232332333233 2332232323323233232323232323233233232323232323222
A oad adadadadadadadadadadadadadadadadadadairoa
A2 A2 2223333223333 232233323223332322233232222323222220 .
A2 A2 2322232232233 2332233233232332323232332323232323232332232322)
2 A2 2233233323333 3223232323232332323232332323323323232323232322320
A adoad A ahadad A adoad s & > A adoad A a2 dadadadadoa
2 A2 2222223223323 2323323323323233232323233232323223232323223232220)

2 A2 2222222232323 232232323322332232323323232323232323223232323223232220
A2 2 3232323332323 332323233332323233232323232333232323232323232323232222)
A a d adadadadadadadadadadadadadadadadadadadadaidroa
A 2222022323232 2332232323232323323323233223232323232322323223222)
A2 A2 2322233323333 23232323332322233232223323222232323222232322220>
2 A2 2233233233232 32323323232323323232323332332232323323233232323232322)
A a b adadadadadadadadadadadadadadadadadadadadadroa
A2 2222333232323 33232323233322323332322323232322223232322323232222
2 2 2322223233323 323232323323233232323323323232323322323232322323222)
A2 2223232323332 2323233223323323233232323233232323232323232323233232323223)

A adoad A ahadad A adoad s & > A adoad A a2 dadadadadoa
IR I I IR B B B N I I I N I I I ) EIE R B N N I I ) IR B B B N I I I N I I I )

2 A2 2222222232323 232232323322332232323323232323232323223232323223232220
A2 2 3232323332323 332323233332323233232323232333232323232323232323232222)
A a d adadadadadadadadadadadadadadadadadadadadaidroa
A 2222022323232 2332232323232323323323233223232323232322323223222)
2 A2 2232220222223 3232223232323223323222232323222323322220
}’QJ‘,-“‘f-W 2 A2 2232232332332 2323232323233232323232323233223232232222)
& - - 2 oad oad adadadadadadadadadadadadadadadxroa
I D N I I ) 2 A2 2222020323333 2223232322232323222232222>
EIE DD B B I I I I ) CIE IR IR IR B AR IR IR IR IR R DR DR DR DR DR DR D DR B B B I I B I R

ERE DE R BT B B R I R I 2 A2 222223223232 232323232323232232222)

2 adadadadaid h a b a b adadadadadadadadadadadroa » &
EIE I B B B B R I I I I I I I I ) 2 A2 2232232332 23232232223222> LI IR ]
CRE D BE BT B T T B T I B B I I I I I ) LRI P B B B B D D R B B I B B B B B B B L B B
2222233323233 32222)> P P I I I IR I IR B IR B O B O B I B EIE IR IR
A a d adadadadadadadaid 2 a d oadadadadadadadadoa a b adoa
ERE DE BT BT B BT I B I I I B I I R I
I PR DR IR B IR R I I D D I D D I D B IR
2 A2 2222232332323 23222)
A ad adadadadadadadadoaid
IR P I DR IR I R I D I O I I D D I I R
LI IR B T N I R I I I B I D D D R

ERE DR T BT I I I I I I e
A a2 dadadadadadayd
IR B B B N I I I N I I I )
R PE T B BT I R I I I B I I
IR IR IR R B IR R R I I B
A ad adadadadadaid
ERE BE BT BT T I I I I I B e
PP TE I I I IR IR I D D I R
2 A2 22232323222
A adadadadadadayd
EIE T N DI I I I I D R
EOE D B BT N T I I I I I I
ERE DR T BT I I I I I I e
s & b A adoad A adoad
IR B B B N I I I N I I I )
R PE T B BT I R I I I B I I
IR IR IR R B IR R R I I B
A ad adadadadadaid
ERE BE BT BT T I I I I I B e
PP TE I I I IR IR I D D I R
2 A2 22232323222
A adadadadadadayd
EIE T N DI I I I I D R
EOE D B BT N T I I I I I I
ERE DR T BT I I I I I I e
> s & > A adoad
IR I I EIE R B N N I I )
> > LR I B B

>
>
>

>
L]
L
L]
L L b.’b

L]

L

L

L

L

- >
> >

L
L
>
L
L
>
L

L
L
L
>

- - -
> > >
- - b oa

.
L
LI e 4
.
L
L L L b. L
L
.
L L L D.U- L

>
-
>
>
>
>
>

L
L
>
>
L

IR ]

> > LI > -
>
- b oa

> > A a b > >
a »

> >
> >
- -
> >
> >
a2 » bbr & bbr I T I R )
bbb b
D D
b b
b b
D D
b b
b b
D D

a »
PR
a »
LR ]
>
a2
a »
a »
PR PR
a »
LR ]
a2
a »
a »
LR

- > -

>
>
>
>

>
>

L
»
L
>
L

L B B
LI IR

>
L
L
L
>

L
>
>
>
L

L
L
L
L
L

IR B B N N N I I I I
l“b“b A ahadadadaad
LR B B BT B T R I I I I B
Ibbbl h A d adadadaid
bbbbb LR I I I I I I R

M
A adoadoad
LR

L b.’b LU e
L
L
LA L L
. .b L L L L
b’.- LU e

L
L

L
»
L] .b. LA L

L
L L L L L L L

LA L L L L L
L

L L D. L L
>
L]
L
L]
L
L]
>
L]
L
L]
L L D:.’ LA LR
>

|
L

>
L
L
>
L
L
>
L
L
>
L
L
>
L
L

LA LA AN
L d
L4

LN e

.U
‘b
L
L4
L
L
L4
>
>
L
L
>
L
>
L

M08

X018 m.\,m% CLY ! m@
{

98 NOID3Y 30Ya

L O

L 2

L
L L L L

L L L LN
L
LA L B L L

F
L L L L

L L L LN

-
>
-
>
-
>
-
>
-
>

LA L B L L
L O B
LA L L L L
L L L B L
L O B
LA L L L L

>
>
>
>
>
>
>
>
>
>
>

LA L
L L e

L
.
L
L

s &
L IR

>

.

>
>
>
>
>
>
>
>
>
>
>
>

L 1 d
L L B L D L

L
LA AL AL A A AN

L IR
>

LR I B B

>
-
>
>
-
>
>
-
>
>
-
>

>
>

>
L]
>
L]
L
L]
L
L]
>

L L
L

L L
L4
L]

L]
LA NN AN R AR AR A AR A AR AR A AR AR EE R A AR EE AR EEREERE AR AR R R A A AN RN

L
L]

>

>
bbbbb > r“b I T IR

>

>

>

M
a b adadadadadoa

L

LR ]
EIE IR B T N I I I

LA AN A AN AN

A adoad s & >

L IR

>
> >
L B
& >
> lbb - h Ibb a b ad oadoa
LI IR .vbb I T IR
>
>

>
>
>
>
>
>
» L D B B
>

> >
>
>
>
>
>
>
>
>

>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>

>

»
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
LI I B I b“b IR B I

L L
L L
UL L L

>
>
>

- .rbi A adadadadoa
LI
>

A adoad s & >
- bbb LR D D B T N R B B

>

A a b adadadadadroa
LR

>

>
LA NN A AR AN AN

L

b
b
>
LI IR .vbb PRI T T IR R R
lbb - b Ibb ad adadadad
LR ] >
>
>
>
>
>

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

LR IR I I N bbb LI I B bbb >

rbi s ahoa rbi s ahoa rbi >

bb’bb L IR bb’ L B B bb’ >

> > >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >

L L L

>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
a b ad adadaid lbb - h
b b
b
D
b
b
D
b
b
D
b
b
D
b
b
D
b
b
D
b
b
D
b
b
D
b
b
D
b
b
D
b

>

LRI IE IR TE IR IR DR R R DR O O

L

> .Ibb ad adadadad

L

> ..bb EIE B B N N I I

L R

.-bb a d adadadaad

>

ERE D B BT B I I R I I

>

> lbb a b oadadad

L

LI
L

>

>

IR IR I DR TR IR T O
> >

bb adoadadaid

>

L B D D L )

>
>
A a
IR
s &
IR ]
A a
LI
A a
IR

L L L L
L L L

IR
A adoad
L IR
>

LR IR I I N
s & >
L D B B B I

>
>
>
o h adadadoa
>
>
>
>

LA AN AN AN AN
LA AN A AN AN AN

-
>
>
-
>
>
-
>
>
-
>
>
-

L

s & >
L IR -
d adadoa

- &
a »

L

>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>

-

>

>

LRI T TR I R ) bbr LI IR
A a b adoadad lbb - dh oadoa
> >
-
>
>

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >
> bbb LR ] Ubb EE I B B I

“b a b a s

>

>

>

>

>

>

>

>

>

>

>

>

>

>

F
F

L L

LN O
L L
UL L L

L

>
>
>
>
>
>
>
>
>

>

> .rbb EDE D B BT BT I T B I I
- N A adoad a
EIE I T T I R

LI L D L L L L
LA L L L

>
LI N

a b oad A a b

LRI T TR I R )

>

A adadadadadadadayid
> bbb IR B B B N I I I N I I I )
bbr a d adadadaldadad
bbbb’ EDE D B BT BT I T B I I

>
-
>
>
>
>
>
PR >
>
>
>
>
>
>
>

L

>
>
-
>
>
> -
K > s & >
>
-
>

LN

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

-

>

>

-

>

a h oadoad lbb a b oadadad
bbbbb LR bbr LI I T T IR
bbi A a > l”b - b oadoadad

b
b
D
b

>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
>
-
>
EIE R B B N I I I I b“
>
>
-

LA L L L L L
L e
LA L L L L L
L L L L L L L

"V



US 2019/0310810 A1l

Oct. 10, 2019 Sheet 8 of 18

Patent Application Publication

Y NOIIH ¢ Sl nomad () Nob3y INolaY | Dinoley
G350

AYREL
435070

LSY

35070 | Q38010 oY 7 3500 438010 zomew %mmm.a aIYy 7

ERE D ] ERE D ]
EREDE BT BT R I N I I I B I I L IR
LR B B LR B
h a > - b oa
LI B LI B
> > > >
> > > >

L B B
LR P EBE B B R

EE ) EE )

A A2 2222222322323 2323233232323232323232323232322323223222)

LR A A2 232323323323 232323323233232323233232323233232323232322 LR
Iblblblblbl.’blbbb bb blblblblblblblblblblblblblblblblblblbl.’blbbb bb
R P N R B R I A A2 2222333233233 2323232332232323323232323232323232232322322220>

LR I B M LR I B

A a > A adoadoad a b adadadad > > A a b oad > A a b oad > > A a b oad A adoadoad

L a » L

IR B B T R N I N I ) A A2 2222322232323 2332323322323233233323323232323323232322323232322220

LR ]

EDE DE D N e e A A2 2322203233232 33322323233232323232323232322322232222
> >

- -
L I I L]
a »
-

a »
>

I I

>
>
>
>
>

> L B B > > I D B I B > L B B B > I D B I B > L B B
K N > LI I B > > LR R B > IR B B R > LR R B > LI I B
a K > L I ] > > L R I > R R > L R I > L I ]

18} .
pLg

g

. L30HY L NOLLYRIBI0Y .
AJ0T8 40 § ONY £ 53R 40 SROIDIY 4380710 .

NOIo34 1 {9 noo3s | (5)No3y | () Nomay
035070 | G301 | G0V | 00T gy

L8 % . oo

R B B BT R I I I bbbbb L D B B R B B BT R I I I bbbbb L D B B - bbbbb > bbb L B B bbbbb L D B B

A a b adadadaid A adadoad a b a b adadadadadadadroa A adadoad
a » a » M > a »

I D B N R I I bbbbb I D I N I D B N R I I bbbbb I D I N > bbbbb .rb LT bbbbb I D I N

A adadadadoa bblbb - h oadoad ad adadadad Ibbbl hadadoa blbb - bbl A a b oa bblbb - h oadoad

IR DR B BT B R I I I I I I I I ) IR DR B BT B R I I I I I I I I ) IR IR B NP B I I I I I I I

Lo

AT AT A

YOO

R R R R R R R R R R R R R R R R R R R

o UADEYI NOUYNIBROS)
AI0TE 40 £ QNY 1 B3NN 40 SNOID3Y G801

NOOR , .
(3507  NOI9TY 035070

| 129 SiXY £

- a h adadadad
L IR I T D B N I I I I )
> R B B BT R I I I
LI CRE D T B R BT N B I R
h a > A a b adadadadroa
L IR ERE D B BT B I I R I I
L N N R I I I B I ERE P B N B R T R N N I I B
> L B > EEE B B N N I I I
adh oadadadadadadadaidoaid a b adadadadadadadad

> > > s & A a b adadadadadadadadadadadadadadadadadayd

o LR ] 2 A2 2222222323233 2323232332233233232332232323323232323232222
> > > M A2 A2 2222223233323 22332232323322323223232323223232323222322)
L

- &
IR bbb-

A A2 2332233333233 23233232332323323323233232332332323323323233232232)

a b ad adadadadadadadadadadadadadadadadadaday

A A2 2222222232233 2232323322323232232323323233223232323223232222)

A A2 2222033333233 23233233232332332323323232323232323232232322320220>

2 2 2233333233233 233233323232323232323323323332333232323232232323223)

pug
Big
17 43018 40 £ NV | 53R 20 SNOIDZE 4450710

- -
> >

>

>
N I B B

- - o h adoa

>
>
>

L
L4

LR I B I > L IR
R B P N B B > > LR
EE D B BT B I B > > L IR
EIE B B N N ) > > LR IR

L
LN

L

L e 4
L 2
L 4
L
L 2 2
L 4
L e 4
L 2

IR IR B B N I D I I I I I I I I I

W R R R R R R R R R R R R R R R R R

#3018 30 ¥ OGNV © SaNiT 40 SNOID I 035010 ”




US 2019/0310810 A1l

Oct. 10, 2019 Sheet 9 of 18

Patent Application Publication

 3LHMEIAQ NOISSINSNYHL | JUHMHIAG | €1SI03M80 | oo

. CNOUYNIBINOD | NOLLYNIGWOD, | *NOLLYNIBINOO | 0 HIGNAN_ | (o) NGinay
(ENITIYNIGNLIONGT | (NOLLOISHIIND | 3DVNINOVE | K9t HIONGT | Yhasn1a
| IOVIIEdAL TS | 3OVINI3dAL T | 3dAL TH e .

S LHMEIAD NOISSHNSRYHL | SLHMHIAD & 5403080 176
~NOLLYNIGINOD -NOLLYNIGROD, 1 -NOUVNIBROO | 40 H38RON 115} siqin

| (BNCUIVNIONUBNOT) | (NOLLOISHIINI) | 3DVWINOVE | ¥idp Hisnan | QN0

SOV -3dALTHS | 30V SdAL T ] -3dALTHS 13Xid

IUHMH3AD | 1:SI03r80 979
‘NOLLYNIGWOD | 40 HIBANN | (6) i
30V NOVE | X EHIONTT | haeonn
JdAl T 13Xid Ladl

IUMMEIN0 | LSIDAE0 | yg
SOYREMOVE | QP HIDNIT a3sn1y
ddAl 1l 1=2Xig

NOISSUNSNYHL | JUHAMH3A0 | 2:5193r80 oo
NOLLYNIGROD, | *NOLLYNIEINOD | JO HIBNON | () vininay
{NOILOISHIIND | J0VNINOVE | X0 HIONIT |

3OV 3dAL T 438010

BdAl 11 T3Xid
SUMMEEA0 | LISIOFPE0 | o
SOVREROYE | AG P HIDNGT q3S075

HdAL T REAL. .

JUEMEIA0 | 1SLO3FE0 | g
NOLULYNIGROS | J0 B38RAN (1} NOIDIY
.“mmﬁﬁm ..mme .:.

NO




sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

JLIHMEIAC
~ CNOLLYNIBROD
(N IYNIGRLIONGTY
SOV 3dAL TS

. £ -S103080

NOLLYHNIGNOS - A0 HAgRnN
(QHYISIO ONY Y34} | Xidp -HIONTT
FUYNE NOVE 3dAL THd | TaXid

SLUHMHIAD 1 SLO3PE0

NOLLYNIEINOD 3 BN
SOV KOV E X6 Y HIDONST
_“mm»wﬁm m wamm

SLUHMHEAD ¢ SLOEPE0
CNOLWNIBINOD 1 40 H38R0N
{4y 3510 ONY Qyadl | X9y SHIONTT
JOVIE AOVE -ddAl THA | 13 Xid

CIUMMHEEA0 | 1:8103rE0
NOLYNIGNOD | 40 HI8NNN
JO¥NIIoVE | X9 HIONST
FdAL T O 73vid

JUMMEIAO | £:3103rd0
NOLLUNIGWOD | 40 HISNON
RV AIVE X0 HIDNST ”
AdAl T BE) ¢ B B -
JUHMEIAQ | LISIDAME0 | oy B

Ww AN

129
{£) NOID3Y
a35019

US 2019/0310810 A1l

H
H

+

H

+

H

. H
H

+

\ H

+

: H

H

H

+

H

+

H

R
{8} NOID3Y
(135073

3 LIHMBIAO
. -NOULYNIGINOD
(3N TYNIGNLING Y
OV - 3dAL T

. %8
(S} NOID3Y
350710

S E
(1) o078
PLL

o bes
{F) NOIDIH

NOISSINSNYHL
NOILYNIGINOD
(NOLLOISHIING
IOV 3dAL T

., £e8
{£) NOIDIY

Oct. 10, 2019 Sheet 10 of 18

VNI NOVE | XidpeHioNg |
TdAL TH

ALHEMASAD “

NOUYNIGNOO ol

SOV MIVE X0 g HIONST
”wmwwﬁm m ,ﬁxﬁ

(30Y4HNS NIAAIH 40 NOILYNIAITE Y3 L4Y)
NOI9IH 035010 40 IHALINHLS VIVA

1-Xid
L SSLD31E0

40 HA8ANN

129
(1) NOID3H

Patent Application Publication



Patent Application Publication  Oct. 10, 2019 Sheet 11 of 18  US 2019/0310810 A1l

, START BACK IMAGE
_ DECOMPRESSION/ |
\_ TRANSFER PROCESS (5504) .

PERFORM COMPRESSED BACK
IMAGE ACQUISITION PROCESS

—S802

PERFORM COMPRESSED BACK
IMAGE DECOMPRESSION PROCESS

PERFORM DECOMPRESSED BACK
IMAGE TRANSFER PROCESS

" HAS DECOMPRESSION/

- TRANSFER PROCESS OF BACK >
~__ IMAGE FOR PAGE BEEN __—
~_ COMPLETED?

NO _

END BACK IMAGE

f - DECOMPRESSION/
\ TRANSFER PROCESS (5504



Patent Application Publication  Oct. 10, 2019 Sheet 12 of 18  US 2019/0310810 Al

— VPR
\_ GENERATION PROCESS (S505)

* ACQUIRE/TRANSMIT CLOSED
REGION INFORMATION

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

L
L

’

*
1[’“"‘""""’“""'"“""“"""""’"""‘"“"‘"""“""’"‘""‘""""""""""""""""""""“’"“""“““‘&, ]
: *
: ’
: ’
1 .

5902

ACQUIRE/TRANSMIT
OBJECT INFORMATION
INCLUDED IN CLOSED REGION

<« 1S ACQUIRED OBJECT - NO
~_ BACK IMAGE? __—

S%’OS

PERFORM NORMAL |
IMAGE PIXEL |
GENERATION PROCESS |

BACK IMAGE PIXEL

GENERATION PROCESS

NO _ —TiAS PROCESSING FOR ALL ™~
T~ OBJECTS IN CLOSED REGION _—
~._BEEN COMPLETED? _—

YES | ,
1 8907

" HAS PROCESSING
" EOR PAGE BEEN
~_COMPLETED?

NO

YES |

END PIXELDATA )
GENERATION PROCESS (S505)

44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444



Patent Application Publication  Oct. 10, 2019 Sheet 13 of 18  US 2019/0310810 Al

~ START BACK IMAGE PIXEL
\ GENERATION PROCESS {8904)

ACQUIRE PIXEL LENGTH AND FILL
TYPE OF DECOMPRESSED BACK IMAGE

S THERE READ AND ~™—_ YES
< __DISCARD INFORMATION? _—

NOT 51003 $1006

EATRACT DECQM?RESSED EXTRACT DECGM?RESSEE
BACK IMAGE OF PIXEL LENGTH BACK IMAGE OF PIXEL LENGTH

% ST004 %
ACQUIRE EXTRACTED DATA READ AND DISCARD
—ETHOE EXTRACTED DATA

/" START NORMAL IMAGE PIXEL
\ GENERATION PROCESS (5905) |

ACQUIRE ADDRESS iNFORMAT?ON OF OBJECT
AND ACQUIRE PIXEL LENGTH INFORMATION

DESIGNATE ADSRESS AND REQUEST DATA

1013

WAIT FOR AQQRESS DETERMINATION/
DATA ACQUISITION/DATA TRANSFER

GENERATE PIXEL EM’A OF PIXEL LENGTH

BASED ON ACQUIRED OBJECT

/ END NORMAL IMAGE PIXEL
\ GENERATION PROCESS (5805



Patent Application Publication Oct. 10, 2019 Sheet 14 of 18  US 2019/0310810 Al

350 MAGE FORNING
(" PROCESSOR
TRANSMIT INFORMATION o .
210 OFCLOSEDREGIONT 275 216 331
n ‘ | S1102 , , ‘ |
| CLOSED REGION { o | PieLoama | " PIYEL DATA

| GENERATION RN ;cmmw STHAP
I e N DATA

, REQUEST ACQUISITION
214 OFSPRELS 51106
_ 51103 TRANSHIT PICEL DATA

ACQUISTION ———

87?’05

| COMBINED
_PIELDATA

)
330

L
coMBUAICATION = [
MEMORY ()} E= |8

................ 1 STORE BACK

BACKWAGE
DECOUPRESSION | Pgéé%ﬁ%%% iy

Z}Hﬁ’

| BACK MAGE
COMPRESSED

DATA

273



Patent Application Publication  Oct. 10, 2019 Sheet 15 of 18  US 2019/0310810 Al

= NTERMEB?ME’
SO T"0m ) acoue

350 MAGE FORMING DRAWING OBJECT |
.................. PROCESSOR  lpm[ ~—offi6
...................................................................................................... paf ol
. TRANSHIT INFORMATION AU B
210 QF CLOSED REGION 3 ' 2 {?6 33T
' 51102 _ .

ﬁ;.osmsam
~ GENERATION

PIXEL DATA
rest»mﬁe&

PIXEL DATA
cmm ON

sz‘rm?-*
DATA_

 REQUESTACQUISTION |
2 3 4 @mms 215

517114/ 51115
ACQUIRE 4 PIXELS TRANGMIT 4 PIXELS T
- COMBINED

_FIXEL DATA |

§

320 . 330
COMMUNICATION |
MEMORY {0}

T
‘ T BACKINAGE | BIXELDATA
S AMACE, | DECOMPRESSION

CDATA |




Patent Application Publication  Oct. 10, 2019 Sheet 16 of 18  US 2019/0310810 Al

Bl ACQUIREDRAWNG
| OBJECT 2 WITHOUT ACQUIRING
- DRAVING OBJECT 1

. &8 1126

220~

350 IMAGE FORMING
PROLESSOR

. TRANSMITNFORMATION | ¢ .
210 OFCLOSEDREGIONS ? 216 531

\ 51122 IS VO .

- PIXEL am
| COMBINATION - BITHAP |

| CLOSED REGION
| GENERATION
NIT

EQUESTREDAND | 0 T
214 DISCARD OF 4 PIXELS | 2?5
STIZ3 1 RangIT PiXEL DATA

BACK IMAGE
AcquisiToN

31124«-«-’”* 81125 -
ACOUIREAPIXELS |  READ AND DISCARD 4 PIXELS =
- . COMBINED |

PIREL DATA

330
cmﬁsﬁummm ==
MEMCRY () B &

- 851121
o A ................................... SUPPLE%ENT

; Bﬂﬁﬁ BW,GE
BACK W«GE : | PIXEL DATA

_DATA
( -




Patent Application Publication  Oct. 10, 2019 Sheet 17 of 18  US 2019/0310810 Al

350 MAGE FORMING
| PROCESSOR 931

" PIXEL DATA |

PIXEL DATA | :
‘COMBINATION

| GENERATION

CLOSED BEGION
GEMERAT%@N

| BITHAR
|_DATA

—214

BACKMMAGE |
ACQUISITION |

I‘.

! | 32? | ....... 320
;i?ﬁiﬁﬁﬁmﬁ?ﬁ | COMMUNICATION == =3 COMMUNICATION
m‘m S MEMORY({l) MEMORY (0}

- BACKIMAGE |
 DECOMPRESSION |

 COMBINED
{ ?EEL DATA

| BACKWAGE |l 213

COMPRESSED DATA |

mxm&zws
COMPRESSED DATA |

WAGE FORMING IMAGE FORMING
PROCESSOR  COMMUNICATION COMMUNICATION  PROCESSOR
34;30 MEMORY {2 301 MAGE FORMING  MEMORY(3) 302
- 322 ( PROCE3SOR 32 3 43

\

PIELDATA | | €
o COMBINATION -
ONT |

CLOSED REGION | |  PIXEL DATA | S
BITHAP
DATA

Ggwgﬁlgﬁcﬂ : l"“f ....................... sesnssssssssn GENERATION ' .

214 |

| BACK MAGE |
| ACOUISITION |
N

Hith]

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

L 324
3e1— -~ 320 COMMUNICATION

MEHMEDME COMMUNICATION = COMMUNICATION  MENORY ()
___ DATA msmm 5 WEMORY (D)

221 > [ BACKIAGE
| BACKWAGE | 213
Lconrresseopaa | T

222 B
- BACKATTRIBUTE |-

St .

(COMFRESSEDDATA}

COMBINED
PIXEL DATA

330

-----




US 2019/0310810 A1l

0ge

it

YLV TEXd
O3NIGHOD

Oct. 10, 2019 Sheet 18 of 18

1Y

 HOLLINEHOD

dYHLIE 4
e ,&é 1aXid
T3> gie

HOSSAJ0Hd )
DI04 30V 0S8

Patent Application Publication

_ WA | . o Y1v0 G3SSIHIN0T)

ﬁwmmﬁ%ﬁg | LINN NOISSIHNOT30 T0YHI ROV mms,m \ove
SRS T T . . —g0fLs

g V| o3 B TS Al

LE~ = 18] aungibLiy 3dois

(0) AOmEN =
NOLYONDEDD B LV

S13Xid 8 LIWSNYEL |1 SEXdBLOVHING | [H] sTand s ovHia

L0E1S L ~GOELS | —GgOeLS

5 ¥

3UNGLLY ¥ove

STAXId 8 40 512

Qmmwmgq 1330034

LINA
viVQ ISk |

“ic

| ouvHaNge |

LINA NOILYY3N3D
- NOIBIH 035070

E0ELS .
L NOISH 45010 40 OLE
NOLLYIRHOANE LINSNYHEL

¥1¥0 3583H4N0D



US 2019/0310810 Al

IMAGE PROCESSING APPARATUS AND
IMAGE PROCESSING METHOD

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The aspect of the embodiments relates to an 1mage
processing apparatus and an image processing method. The
image processing apparatus 1s used as an apparatus such as
a printer, a multi-function peripheral, and a fax machine.

Description of the Related Art

[0002] Conventionally, an 1image forming apparatus such
as a multi-function peripheral (hereinafter referred to as an
MFEP) has been known as an apparatus for forming an image
on a sheet. In such an image forming apparatus, an 1mage
generation process ol generating an 1mage based on print
data including a plurality of drawing objects 1s performed.
As one of methods of the 1image generation process, there 1s
a method of combining a plurality of drawing objects 1n
order of scan lines (hereinatter, this method referred to as a
scan line 1mage generation method).

[0003] In the scan line 1image generation method, a plu-
rality of drawing objects existing on the scan lines 1s stored
in a memory such as a general-purpose random-access
memory (RAM), and related drawing objects are read from
the general-purpose RAM at a time of a combination process
of pixels. As one of the drawing objects used 1n the com-
bination process described above, there 1s a back image
disposed on the back most side of all the drawing objects.

[0004] Japanese Patent No. 3285930 discloses a configu-
ration 1n which a back 1mage 1s generated at a time of a
tallback process and 1s used for the combination process.
The fallback process 1s a process of securing a free space of
a memory by rasterizing a plurality of stored drawing
objects 1nto one piece of bitmap 1mage data in a case where
remaining storage capacity of the memory storing the draw-
ing objects becomes small. As described above, by combin-
ing the generated bitmap image data (back image) and the
rest of the drawing objects, an 1mage forming apparatus
discussed 1n Japanese Patent No. 3285930 can execute an
image generation process on a page including a large num-
ber of drawing objects.

[0005] However, 1n the image forming apparatus dis-
cussed 1n Japanese Patent No. 3285930, there 1s room for
improving a processing speed of the image generation
process. This 1s because a long waiting time 1s generated in
order to read a large amount of data such as the back image
data from a general-purpose RAM in the image forming
apparatus disclosed in Japanese Patent No. 3285930. The
reason will be described 1n detail below.

[0006] As in Japanese Patent No. 3285930, in a case

where the drawing objects are stored 1n the general-purpose
RAM and are used, the drawing objects are managed using
address information. As described above, 1n a case where the
drawing objects managed by the address information are
read from the general-purpose RAM, the following process
1s performed. Specifically, after the address information 1s
notified to a control module of the general-purpose RAM, 1t
1s necessary to wait until the control module completes a
loading process for transierring the drawing objects. The
loading process tends to require a longer time as a data size
of the drawing object becomes larger. For this reason, when
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a drawing object having a large data size like the back image
1s to be read from the general-purpose RAM like other
drawing objects, the 1image generation process takes a long
time.

SUMMARY OF THE INVENTION

[0007] According to an aspect of the embodiments, an
apparatus includes at least one of one or more processors
configured to implement instructions stored in a memory
device and an integrated circuit that execute a first acquiring
task of acquiring first data of a first object from a first
memory by designating an address in the first memory, a
second acquiring task of acquiring second data of a second
object from a second memory by a first-in first-out (FIFO)
scheme, and a bitmap 1mage generation task of generating a
bitmap i1mage including at least the first object and the
second object based on the data acquired in the first acquir-
ing task and the data acquired in the second acquiring task.

[0008] Further features of the disclosure will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1A 1s a block diagram 1llustrating a configu-
ration of a printing system, and FIG. 1B 1s a sequence
diagram 1llustrating a tflow of use of the printing system.

[0010] FIG. 2 1s a block diagram 1illustrating a functional
configuration of an 1mage forming apparatus.

[0011] FIG. 3A 1s a block diagram illustrating a detailed

configuration of a raster image processor (RIP), and FIG. 3B
1s a block diagram illustrating a modified example of the

RIP.

[0012] FIG. 4 1s a flowchart 1llustrating a flow of a series
of processes of a page description language (PDL) data print
process.

[0013] FIG. S 1s a flowchart 1llustrating a detailed flow of
a rendering process performed by the RIP.

[0014] FIG. 6A 1s a diagram 1illustrating closed regions 1n
an 1mage generation process, and FIG. 6B 1s a diagram
illustrating layer configurations 1n the i1mage generation
process.

[0015] FIG. 7A 1s a diagram 1llustrating data structures of
the closed regions, and FIG. 7B 1s a diagram 1illustrating data
structures of the closed regions (after elimination of a hidden
surface).

[0016] FIG. 8 1s a flowchart illustrating a flow of a back
image decompression/transier process.

[0017] FIG. 9 1s a flowchart i1llustrating a flow of a pixel
data generation process.

[0018] FIG. 10A 1s a flowchart illustrating a flow of a back
image pixel generation process, and FIG. 10B 1s a flowchart
illustrating a flow of a normal i1mage pixel generation
process.

[0019] FIG. 11A 1s a block diagram illustrating an aspect
of data exchange at the time of generating image data of a
closed region, FIG. 11B 1s a block diagram illustrating an
aspect of data exchange at a time of generating 1image data
of a closed region, and FIG. 11C 1s a block diagram
illustrating an aspect of data exchange at a time of gener-
ating 1mage data of a closed region.

[0020] FIG. 12A 1s a block diagram illustrating a detailed
configuration of an RIP according to a second exemplary
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embodiment, and FIG. 12B 1s a block diagram 1llustrating a
modified example of the RIP.

[0021] FIG. 13 1s a block diagram 1illustrating an aspect of
data exchange at a time of generating image data according
to the second exemplary embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0022] Hereiafter, forms for carrying out the disclosure
will be described in detail with reference to exemplary
embodiments. Note that the disclosure 1s not limited only to
contents described according to the exemplary embodi-
ments. In a range 1n which a similar effect can be obtained,
configurations in the exemplary embodiments may be
replaced by equivalents thereof.

<Printing System>

[0023] In a first exemplary embodiment, an example 1n
which the disclosure 1s implemented in a printing system to
be described below will be described. FIG. 1A 1s a block
diagram 1llustrating a configuration of a printing system. In
the present system (printing system), a personal computer
(PC) 104 serving as a host computer and 1image forming
apparatuses 100, 101, and 102 are connected to each other

through a local area network (LAN) 105.

[0024] The image forming apparatuses 100, 101, and 102
each form an 1image on a sheet. The image forming apparatus
100 may be a multi-function peripheral (MEFP) or a single
function peripheral (SFP).

[0025] The PC 104 1s an information processing terminal
that can be operated by a user. A printer driver 1s installed in
the PC 104, and an instruction command for printing desired
data such as document data can be transmitted to the image
forming apparatus 100.

[0026] Next, a flow of use of the present printing system
will be described. FIG. 1B 1s a sequence diagram 1llustrating
a flow of use of the printing system.

[0027] In acase where the present printing system 1s used,
the user operates the PC 104 to select a document on which
he/she wants to perform printing, and instructs printing in
step S151. Then, 1n step S152, the printer driver in the PC
104 performs a creation process of print job data based on
the document instructed by the user. Then, 1n step S153, the
printer driver 1n the PC 104 performs a procedure for
transmitting the print job data to the image forming appa-
ratus 100. In step S154, the image forming apparatus 100
receives the print job data transmitted from the PC 104.
Next, 1n step S1355, the image forming apparatus 100 per-
forms an analysis process ol page description language
(PDL) data included 1n the received print job. Next, 1n step
S156, the image forming apparatus 100 performs a genera-
tion process of intermediate data for generation of a bitmap
image based on information of the analyzed PDL data. In
addition, 1n a case where back 1mage data 1s required for
generation of the bitmap image, the back image data is
acquired through a first-in first-out (FIFO) memory 1n step
S157. Next, 1n step S158, the image forming apparatus 100
performs a rendering process based on the intermediate data
or the back image data and generates bitmap image data
representing a page 1image. In step S159, the image forming
apparatus performs predetermined 1mage processing on the
generated bitmap image data and then performs a print
process based on the 1image. In step S160, a product output
by the printing 1s acquired by the user.
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[0028] As described above, 1n the present printing system,
the FIFO memory 1s used to acquire the back image 1n a
series of a flow of the print process. With this arrangement,
a time required for acquisition of the back image 1s reduced,
and 1t 1s possible to reduce a waiting time for image
generation and a waiting time for the print process.

<Image Forming Apparatus>

[0029] Next, a detailed configuration of the 1mage forming
apparatus 100 will be described with reference to FIG. 1A.
As 1llustrated 1n FIG. 1A, the image forming apparatus 100
includes a controller 110, a printer mechanism 111, and an
operation panel 113.

[0030] The operation panel 113 1s a reception device that
receives a user operation. The operation panel 113 includes
a touch panel and hardware keys. The touch panel 1includes
a liquid crystal screen and a touch detection sheet. The touch
panel functions as a display device by displaying informa-
tion on the liquid crystal screen and functions as a reception
unit that receives a touch operation of the user with the touch
detection sheet.

[0031] The printer mechanism 111 1s a mechanical system
(1mage forming device) that implements printing by forming
an 1mage on a sheet (paper). The method for implementing

the printing may be an electrophotographic method or an
inkjet method.

[0032] The controller 110 1s a control device that controls
various configurations of the image forming apparatus 100,
and 1s particularly an 1mage processing apparatus that per-
forms control related to 1mage processing. The controller
110 1ncludes a central processing unit (CPU) 121, a random-
access memory (RAM) 122, a read only memory (ROM)
123, a hard disk drive (HDD) 124, an operation panel
intertace (I/F) 125, a network I/F 126, an image bus I/F 127,
a raster 1image processor (RIP) 128, a device I/F 129, a
system bus 131, and an image bus 132.

[0033] The CPU 121 1s a processor that performs various
arithmetic operating processes. The CPU 121 implements
various functions by software by reading and executing a
program.

[0034] The RAM 122 i1s a system work memory for the
CPU 121 to operate. In addition, the RAM 122 functions as
a memory that temporarily stores various data. The data
temporarily stored in the RAM 122 1s, for example, PDL
data, intermediate data generated in the image forming
apparatus for a print process, rendering process data, or
image data.

[0035] The ROM 123 1s a boot ROM, and stores a boot
program ol the system. The boot program 1s read and
executed by the CPU 121.

[0036] The HDD 124 1s a storage device capable of storing
a large amount of data. The HDD 124 stores system software
for various processes and a large number of PDL data.

[0037] The operation panel I/F12S 1s an input/output inter-
face for exchanging information between the operation
panel 113 and the CPU 121. The operation panel I/F 125
outputs operation screen data output by the CPU 121 to the
operation panel 113. The operation panel I/F 125 transmits
an input signal generated by the user operating the operation

panel 113 to the CPU 121.

[0038] Thenetwork I/F 126 1s an input/output interface for
connecting to the LAN 105 to input and output information
to and from an external apparatus. The units described above
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are arranged on the system bus 131, and are communicably
connected to each other through the system bus 131.

[0039] The image bus I/F 127 1s an mput/output interface
for connecting the system bus 131 and the 1mage bus 132 to
each other, and 1s a bus bridge that converts a data structure
between the system bus 131 and the image bus 132. The
image bus 132 1s a communication bus for transferring
image data at a high speed. On the 1image bus 132, the RIP
128 and the device I/F 129 are communicably connected to
cach other.

[0040] The RIP 128 1s an image processing unit that
analyzes intermediate data (display list) generated based on
PDL data and rasterizes the intermediate data into an 1image.
The RIP 128 may be implemented by any one of software
and hardware.

[0041] The device I/F 129 1s an input/output interface for
exchanging data between the printer mechanism 111 and the
image forming apparatus 100. The device I/'F 129 performs
synchronous/asynchronous conversion of the image data.

<Software Configuration 1n Image Forming Apparatus>

[0042] FIG. 2 1s a block diagram illustrating a functional
configuration of the image forming apparatus 100. A PDL
data processing unit 201 1s a processing module that ana-
lyzes PDL data. The PDL data processing unit 201 performs
a process of acquiring page information from the PDL data
and acquiring an object included 1n the page information,
and performs a process of transferring the acquired page
information and the acquired object to an intermediate data
generation unit 202.

[0043] The intermediate data generation unit 202 1s a
processing module that performs a generation process of
intermediate data. The intermediate data generation unit 202
performs a generation process of intermediate data 220 used
for an 1mage formation process based on the page informa-
tion and object information transferred from the PDL data
processing unit 201. The intermediate data 220 1s stored in

the RAM 122.

[0044] The image formation processing unit 203 1s a
processing module that performs a generation process of
bitmap data indicating image information, based on the
intermediate data 220 transferred from the intermediate data
generation unit 202 and used for the image formation
process. The 1image formation processing unit 203 includes
a closed region generation unit 210, a back 1image decom-
pression unit 213, a back image acquisition unit 214, a pixel
data generation unit 215, and a pixel data combination unit

216, as illustrated 1n FIG. 2.

[0045] The closed region generation unit 210 1s a process-
ing module that performs a generation process of closed
region information. The closed region information 1s calcu-
lated based on contour information of a drawing object. The
closed region generation unit 210 generates the closed
region information based on the intermediate data 220. The
closed region information will be described 1n detail below.
The closed region generation unit 210 determines combined
information of the respective objects included 1n the
acquired closed region information, and generates closed
region mformation including objects required for the image
formation process (heremafter referred to as a hidden sur-
face elimination process). The closed region information
includes information regarding whether a back image 1s
included.
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[0046] The back 1image decompression umt 213 1s a pro-
cessing module that performs a decompression process of
compressed data (compressed image data). The back image
decompression unit 213 decompresses back image com-
pressed data 221. The back image compressed data 221 1s
image data 1n a compressed state, and it 1s assumed that the

back 1image compressed data 221 1s stored 1n advance 1n the
RAM 122. When the back image compressed data 221 1s

designated as the back image by a PDL command or the like,
the back 1mage compressed data 221 is read from the RAM
122 and 1s transmitted to the back image decompression unit
213. Pixel data of the back image decompressed by the back
image decompression unit 213 1s stored in a FIFO-type
memory 1n a predetermined order.

[0047] The back image acquisition unit 214 1s a processing
module for acquiring the pixel data of the back 1image from
the FIFO memory. In addition, the back image acquisition
umt 214 performs a process of transierring the acquired
pixel data of the back 1image to the pixel data generation unit
215. The back image acquisition unit 214 performs a process
of acquiring the back image based on closed region infor-
mation including a back image object. The back image

acquisition unit 214 transfers the acquired back image to the
pixel data generation unit 215.

[0048] The pixel data generation unit 215 1s a processing
module that generates pixel data for each drawing object
existing 1n each closed region. The generated pixel data 1s
transmitted to the pixel data combination unit 216. In
addition, the pixel data generation unit 215 also transmits the
pixel data of the back image acquired from the back image
acquisition unit 214 to the pixel data combination unit 216.
In addition, the pixel data generation unit 215 performs,
using a known technique, a generation process of pixel data
on a normal object designated for the image formation
process, based on information of the designated object.

[0049] The pixel data combination unit 216 1s a processing
module that combines pixel data. The pixel data combina-
tion unit 216 performs a combination process of the pixel
data based on the closed region information. This process 1s
carried out using a known technique. The pixel data com-
bination unit 216 generates a bitmap image as a final
product. In addition, 1n a fallback process, the pixel data
combination unit 216 generates a back image for combina-
tion. The fallback process 1s a process of storing, in a
predetermined memory, compressed image data obtained by
compressing the pixel data generated based on the interme-
diate data, 1n a case where a total of sizes of the generated
pixel data exceeds a predetermined size. The predetermined
memory 1s, for example, the RAM 122. For example, an
example will be described 1n which bitmap data including an
object 1, an object 2, and an object 3 1s generated. In a case
where the total of sizes of pixel data of the objects 1 and 2
exceeds a predetermined size, pixel data of an 1mage (back
image) including the objects 1 and 2 1s generated, com-
pressed, and stored 1n the RAM 122. The back image 1n the
fallback process 1s stored 1n a memory inside the RIP 128 as
the back image compressed data 221. The back image
compressed data 221 1s then read by the back 1image decom-
pression unit 213, subjected to a decompression process,
stored 1n a communication memory (0) 320, and used for the
image formation process. For example, the bitmap data
including the objects 1 to 3 1s generated by combining pixel
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data obtained by decompressing the pixel data of the back
image 1ncluding the objects 1 and 2 with pixel data of the
object 3.

[0050] The back image may not necessarily be an image
generated by the fallback process. For example, the back
image may be a back image designated by a predetermined
application (e.g., document application such as PowerPoint),
or a back 1mage designated by a copy-forgery-inhibited-
pattern or a form. In other words, a background image
object, a copy-forgery-inhibited-pattern 1image object, or a
form 1mage object may be used as a drawing object used for
combination. In that case, the PDL data processing unit 201
transmits the back image compressed data 221 obtained by
analysis to the back image decompression unit 213. The
decompressed pixel data i1s transferred to the back image
acquisition unit 214 through the FIFO-type memory.
[0051] Conventionally, pixel data indicating a back image
1s rasterized i1n the general-purpose RAM 122 when neces-
sary, and 1s read out from the general-purpose RAM 122. In
that case, since the RAM 122 1s accessed through the image
bus I/F 127, there are a large number of devices to be passed
through, so that 1t takes time to access the RAM 122. The
RAM 122 1s excellent 1n general-versatility because the
RAM 122 1s an address designation-type memory and can
store data at a randomly designated address. On the other
hand, the RAM 122 is to perform a process of loading data
corresponding to the designated address at a time of loading
data. For this reason, 1n a case of accessing a large amount
of data, a long waiting time 1s generated.

[0052] In the present exemplary embodiment, the data 1s
loaded 1n the FIFO-type memory 1nside the RIP 128, so that
the devices to be passed through are eliminated to achieve
high-speed access. In addition, 1n the FIFO-type memory, a
data storage location 1s constant, and thus there 1s no need
to 1dentity an address of the data. For this reason, when
access to the data 1s requested, the data can be transferred
without performing a process for identifying the address. As
described above, a high-speed data loading process can be
achieved by saving a time required for identifying the
address.

<Hardware and Software Configurations in RIP 128>

[0053] FIG. 3A 1s a block diagram 1llustrating a detailed
configuration of the RIP 128 in the present exemplary
embodiment. FIG. 3B 1s a block diagram illustrating a
modified example of the RIP 128. As 1llustrated 1n FIG. 3A,
the RIP 128 1n the present exemplary embodiment includes
a circuit as the back image decompression unit 213, an
image forming processor 350, and communication memory
(0) 320.

[0054] The communication memory (0) 320 1s a storage
device for temporarily storing data. Since the communica-
tion memory (0) 320 1s a static RAM (SRAM), the com-
munication memory (0) 320 can be accessed at a high speed.
In addition, the communication memory (0) 320 1s used for
FIFO-type communication. Thus, a processing unit of a data
reception source 1s configured to be capable of acquiring
data 1n 1nput order of the data to the communication memory
(0) 320 by a processing unit of a data transier source. With
this configuration, the data to be acquired by the processing
unit of the data reception source 1s uniquely determined, and
the data transfer source can thus prepare, 1n advance, the
data to be received by the data reception source. Further, the
data transfer source has a configuration 1n which the data can
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be acquired at a higher speed than 1n data access on the RAM
122 which carries out a selection and preparation process of
the data to be transferred in response to a request of the data
reception source. The back image decompression unit 213
and the communication memory (0) 320 are connected to
cach other by two signal lines (control signal line and data
signal line). The image forming processor 350 and the
communication memory (0) 320 are connected to each other
by two signal lines (control signal line and data signal line).

[0055] The image forming processor 350 functions, by
executing a program, as the closed region generation unit
210, the pixel data generation unit 215, the back image
acquisition unit 214, and the pixel data combination unit
216. The tunctions of the image forming processor 350 may
be implemented by a plurality of processors. For example, as
illustrated 1n FIG. 3B, image forming processors 300, 301,
and 302 may be used. In that case, communication memories
are used for communication between the image forming
processors 300, 301, and 302. For example, in FIG. 3B,
communication memories 322, 323, and 324 are used for the
communication between the image forming processors 300,
301, and 302. In one embodiment, a FIFO-type SRAM 1s
used as the communication memories 322, 323, and 324,
similar to the communication memory 320.

<Description of Print Process of Transterred PDL Data 1n
Image Forming Apparatus>

[0056] A series of processes 1n a PDL data print process
will be described. The series of processes correspond to
processes performed 1n steps S154 to S158. First, the CPU
121 loads a program to be executed from the ROM 123 1nto
the RAM 122, and executes the program. As a result, the
image forming apparatus 100 causes the CPU 121 to execute
the series of processes in the PDL data print process
described above. In addition, the CPU 121 loads a program

to be executed by the RIP 128 from the ROM 123 into the
RAM 122, and executes the program in a similar manner.

[0057] FIG. 4 1s a flowchart illustrating a flow of the series
of processes 1n the PDL data print process in the present
exemplary embodiment. First, PDL data 1s transmitted from
the host computer to the image forming apparatus 100. The
CPU 121 then stores the received PDL data in the HDD 124.
Next, 1n step S401, the CPU 121 performs an acquisition
process of the transmitted PDL data and performs an analy-
s1s process of the acquired PDL data. Next, in step S402, the
CPU 121 performs a generation process of intermediate data
220 for generation of a bitmap 1mage based on information
of the analyzed PDL data. The generation process of the
intermediate data described here 1s performed by a known
technique. Next, 1n step S403, the CPU 121 causes the RIP
128 to perform a rendering process based on the generated
intermediate data 220 to generate bitmap data representing
a page 1mage. The print process 1s achieved by performing
predetermined 1mage processing on the generated bitmap
data and then transferring the resultant data to the printer
mechamism 111.

<Details of Rendering Process (Step S403) in First
Exemplary Embodiment>

[0058] FIG. S 15 a flowchart 1llustrating a detailed tlow of

the rendering process performed in step S158 by the RIP
128. FIG. 6 A 1s a diagram 1illustrating a closed region in an
image generation process. FIG. 6B 1s a diagram illustrating
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a layer configuration in the image generation process. FIG.
7A 1s a diagram 1illustrating data structures of the closed
regions. FIG. 7B 1s a diagram illustrating data structures of
the closed regions after elimination of a hidden surface.

[0059] In the rendering process, 1n step S501, the image
forming processor 350 of the RIP 128 generates a closed
region based on the intermediate data 220. The closed region
1s calculated from the contour information of the drawing
object. A known technique 1s used as a method of generating
the closed region. The closed region will be described with
reference to FIGS. 6A and 6B. An output page image 604 1s
an 1mage obtained by arranging objects acquired from the
PDL data. An output page image 603 includes a back image

object 601, a drawing object (1) 602, and a drawing object
(2) 603.

[0060] Inthe present exemplary embodiment, the RIP 128
divides the page information into blocks having a predeter-
mined size at the time of performing the image formation

process. For example, the output page image 604 1s divided
into blocks such as a block (1) 611, a block (2) 612, a block

(3) 613, a block (4) 614, and a block (5) 615. In addition, the
RIP 128 executes an image formation process on the divided
blocks for each line. As 1illustrated 1n FIG. 7A, the block (1)
611 can be divided into lines 1 to 4. In addition, the block
(1) 611 can be divided 1nto a closed region (1) 621, a closed
region (2) 622, a closed region (3) 623, a closed region (4)
624, a closed region (5) 625, a closed region (6) 626, and a
closed region (7) 627. The closed region 1s detected based on
contour information of a drawing object on one line. The
respective closed regions (1) 621 to (7) 627 include different
combinations of drawing objects from each other, so that
image formation processes appropriate for the respective
closed regions (1) 621 to (7) 627 are performed.

[0061] For example, as illustrated 1n FIG. 6B, each closed
region 1ncludes the following drawing objects. The closed
region (1) 621 includes only the back image object 601. The
closed region (2) 622 includes only the back image object
601. The closed region (3) 623 includes the back image
object 601 and the drawing object (1) 602. The closed region
(4) 624 1ncludes only the back image object 601. The closed
region (3) 625 includes the back image object 601, the
drawing object (1) 602, and the drawing object (2) 603. The
closed region (6) 626 includes only the back 1mage object
601. The closed region (7) 627 includes the back image
object 601, the drawing object (1) 602, and the drawing
object (2) 603.

[0062] As illustrated 1n FIG. 6A, each closed region
includes closed region management information and closed
region object data. The closed region management informa-
tion includes “Pixel length” information and information
regarding “the number of objects”. The closed region object
data includes “Fill type” information and “combination”
information.

[0063] The “Pixel length” information indicates a region
length of the closed region. The information regarding “the
number of objects” indicates the number of objects included
in the closed region. The closed region object data includes
“Fill type” information indicating types of the drawing
objects and “combination” information indicating a method
of combining the drawing objects. Examples of the “Fill
type” mformation include a “back image™ such as the back
image object 601 and an “1mage” such as the drawing object

(1) 602 and the drawing object (2) 603. Here, the drawing
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object (1) 602 1s 1dentified as an “1mage (intersection)”, and
the drawing object (2) 603 1s identified as an “image
(longitudinal line)”.

[0064] With respect to such information of the closed
region, the 1mage forming processor 350 of the RIP 128
performs, using a known technique, a closed region genera-
tion process 1n step S501 and a hidden surface elimination
process 1n step S502. The hidden surface elimination process
1s a process of excluding, from a combination target, draw-
ing object information that does not have an influence on a
combination result of an 1image. In the closed region (3) 623,
the drawing object (1) 602 and the back 1image object 601 are
objects that have an influence on the combination result. For
this reason, the hidden surface elimination process 1s not
performed. On the other hand, in the closed region (5) 625
and the closed region (7) 627, the drawing object (1) 602 and
the back 1image object 601 are objects that do not have an
influence on the combination result. For this reason, the
hidden surface elimination process 1s performed in these
regions. In this way, the data structures of the closed regions
illustrated 1n FIG. 7A become the data structures of the
closed regions after elimination of the hidden surface 1llus-
trated 1n FIG. 7B by the hidden surface elimination process.

[0065] When comparing FIGS. 7A and 7B with each other,
it can be seen that Fill type: image (intersection) 1s deleted
in the closed regions (5) 625 and (7) 627. In addition, 1n the
closed regions (5) 625 and (7) 627, it can be seen that Fill
type: back image 1s changed 1nto Fill type: back image (read
and discard). Details of the back image (read and discard)
will be described below.

[0066] Next, in step S503, the 1image forming processor
350 of the RIP 128 determines whether information regard-
ing a page on which the image formation process 1s per-
formed 1s information regarding a page including the back
image object. The determination of whether the back 1image
object 1s included 1s made based on a data content of the
intermediate data 220. In a case where the 1mage forming
processor 350 determines that the page includes the back
image object (Yes 1n step S503), the processing proceeds to
step SS04. On the other hand, 1n a case where the image
forming processor 350 determines that the page does not
include the back image object (No in step S503), the
processing proceeds to step S505.

[0067] In step S504, the image forming processor 350
performs control so that the back image compressed data
221 1s transmitted to the back image decompression unit
213. In this way, 1n step S504, the image forming processor
350 causes the back image decompression unit 213 to
decompress the back image compressed data 221. As
described above, the back image compressed data 221 may
be the 1image data generated by the fallback process.

[0068] Since the decompressed back image data has infor-
mation regarding all surfaces of a page region, the decom-
pressed back image data has a very large data size (a large
data amount). Accordingly, in the present exemplary
embodiment, the back image decompression unit 213 per-
forms a process of transferring the decompressed back
image data to the image forming processor 350 via the
communication memory (0) 320, which can be accessed at
a high speed, without storing the decompressed back image
data 1n the memory. In addition, the communication memory
(0) 320 1s used 1n a FIFO-type communication scheme.
Since the FIFO-type communication scheme 1s a scheme of
sequentially transmitting data based on a predetermined
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rule, the transier process can be executed at a higher speed
compared to a case of using the general-purpose RAM 122.

The data transfer process using the communication memory
(0) 320 will be described 1n detail below.

[0069] Next, the image forming processor 350 performs a
generation process of pixel data for each drawing object
existing in each closed region. In step S505, pixel data of the
back 1mage 1s also generated based on the pixel data of the
back 1mage transferred from the back image decompression

unit 213.

[0070] Next, in step S506, the 1image forming processor
350 of the RIP 128 performs a combination process based on
the closed region data and the pixel data generated in step
S505 and generates a bitmap 1mage of a final page or a back
image 1n the fallback process.

<Details of Back Image Decompression/Transier Process
(Step S504) 1n First Exemplary Embodiment™>

[0071] FIG. 8 1s a flowchart illustrating a flow of the back
image decompression/transier process performed in step
S504. In the back 1mage decompression/transier process, in
step S801, the back image decompression unit 213 of the
RIP 128 performs an acquisition process of the back image
compressed data 221 based on a back image decompression
instruction.

[0072] Next, 1in step S802, the back image decompression
unit 213 performs a decompression process of the acquired
back 1image compressed data 221. Next, in step S803, the
back image decompression unit 213 transfers the decom-
pressed back 1image data to the communication memory (0)
320. The transfer 1s performed by the FIFO-type commu-
nication scheme. Accordingly, the back 1image decompres-
sion unit 213 and the back image acquisition umt 214
perform transfer and acquisition processes 1n a predeter-
mined data order.

[0073] Next, in step S804, the back image decompression
unit 213 determines whether a decompression/transfer pro-
cess of a back image for a page has been completed. In a case
where 1t 1s determined that the decompression/transier pro-
cess has not been completed (No 1n step S804 ), the process-
ing proceeds to step S801, and 1 a case where 1t 1s
determined that the decompression/transier process 1s com-
pleted (Yes 1n step S804), the processing ends.

<Details of Pixel Data Generation Process (Step S505) 1n
First Exemplary Embodiment>

[0074] FIG. 9 1s a flowchart 1llustrating a detailed tlow of
the pixel data generation process performed 1n step S503 in
FIG. 5 1n the present exemplary embodiment. In the pixel
data generation process, 1n step S901, the pixel data gen-
eration unit 215 acquires the closed region information
generated by the closed region generation unit. Next, in step
S902, the pixel data generation unit 2135 performs an acqui-
sition/transmission process of the object information
included 1n the closed region acquired 1n step S901. Next, in
step S903, the pixel data generation unit 215 determines a
value designated as a “Fill type” of an object acquired 1n step
S902. In a case where the “Fill type™ 1s the back image (Yes
in step S903), the processing proceeds to step S904. On the
other hand, 1n a case where the “Fill type” 1s other than the
back 1mage (No 1n step S903), the processing proceeds to
step S905. In step S904, a back image pixel generation
process 1s performed. In step S905, a normal 1image pixel
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generation process 1s performed. The pixel data generated by
the pixel data generation umt 2135 1s transmitted to the pixel
data combination unit 216 and subjected to the combination
process 1n unit of closed region. Next, 1n step S906, the pixel
data generation unit 215 determines whether processing for
all the objects (processing targets) in a closed region have
been completed. In a case where it 1s determined that the
processing has been completed (Yes in step S906), the
processing proceeds to step S907. In a case where 1t 1s
determined that the processing has not been completed (No
in step S906), the processing proceeds to step S902. In step
S907, the pixel data generation unit 215 determines whether
processing for all the closed regions included in the page
information have been completed. In a case where it 1s
determined that the processing has not been completed (No
in step S907), the processing returns to step S901. In a case
where 1t 1s determined that the processing has been com-
pleted (Yes 1n step S907), the processing ends.

<Details of Back Image Pixel Generation Process (Step
S904) 1n First Exemplary Embodiment>

[0075] FIG. 10A 1s a flowchart illustrating a flow of the
back 1mage pixel generation process performed in step
S904. In the back 1image pixel generation process, 1n step
S1001, the pixel data generation unit 215 acquires “Pixel
length” information and “Fill type” information included 1n
the closed region information. Then, 1n step S1002, the pixel
data generation unit 215 determines whether read and dis-
card information 1s included in the “Fill type” information.
The “Fill type” information in which the read and discard
information 1s included 1s “Fill type: back image (read and
discard)”. The “Fill type: back image (read and discard)” 1s
a back 1mage determined not to have an influence on a
combination result 1n a hidden surface elimination step. That
1s, the pixel data generation unit 215 determines whether a
back image pixel 1s a back image pixel required for genera-
tion of the pixel data or a back image pixel not required for
generation of the pixel data.

[0076] In acase where the read and discard information 1s
not included (No 1n step S1002), the processing proceeds to
step S1003. In a case where the read and discard information

1s 1ncluded (Yes 1n step S1002), the processing proceeds to
step S1006.

[0077] In step S1004, the pixel data generation unit 215
requests the back image acquisition unit 214 to acquire the
back image. At this time, the “Pixel length” information
acquired 1n step S1001 1s transmitted to the back image
acquisition unit 214. The back image acquisition unit 214
performs a process of acquiring data of the requested “Pixel
length” from the communication memory (0) 320. Next, 1n
step S1005, the back 1mage acquisition unit 214 transmits
the acquired back image data to the pixel data generation
umt 215. The pixel data generation unit 215 acquires the
transmitted back image data, and the processing ends.

[0078] In step S1006, the pixel data generation unit 215
requests the back 1mage acquisition unit 214 to read and
discard the back image. At this time, the “Pixel length”
information acquired in step S1001 1s transmitted to the back
image acquisition unit 214. In step S1006, the back image
acquisition unit 214 performs a process of acquiring back
image data of the requested “Pixel length”. Then, 1n step
S1007, the back image acquisition unit 214 deletes the back
image data without transmitting the back image data to the
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pixel data generation unit 215. In this way, the processing
ends without acquiring the back 1image data by the pixel data
generation unit 215.

<Details of Normal Image Pixel Generation Process (Step
S905) 1n First Exemplary Embodiment>

[0079] FIG. 10B 1s a flowchart illustrating a tlow of the
normal 1mage pixel generation process performed 1n step
S905. In the normal 1mage pixel generation process, 1n step
S1011, the pixel data generation unit 215 acquires “Pixel
length” information, “Fill type” information, and object
information included in the closed region information. In
step S1012, the pixel data generation unit 215 designates an
address with respect to the RAM 122, and requests data of
the object. Then, 1n step S1013, the pixel data generation
unit 215 waits for address determination/data acquisition/
data transier in the RAM 122. Then, in step S1014, the pixel
data generation unit 215 acquires object data transferred
from the RAM 122. Then, i step S1015, the pixel data
generation unit 215 generates pixel data of the “Pixel
length” based on the acquired object information.

<Pixel Data Generation Flow for Each Closed Region 1n
First Exemplary Embodiment>

[0080] FIG. 11A 1s a block diagram illustrating a state of
data exchange at the time of generating image data of the
closed region (1) 621. FIG. 11B 1s a block diagram 1llus-
trating a state of data exchange at the time of generating
image data of the closed region (3) 623. FIG. 11C 1s a block
diagram 1illustrating a state of data exchange at the time of
generating 1mage data of the closed region (5) 625.

[0081] First, a case of generating pixel data of the closed
region (1) 621 1illustrated i FIGS. 6A to 7B will be

described. As illustrated 1n FIG. 11 A, 1n step S1101, the back
image decompression unit 213 decompresses the back image
compressed data 221, and stores the decompressed back
image compressed data 221 sequentially from a head pixel
in the communication memory (0) 320. In step S1102, the
closed region generation unit 210 transmits information of
the closed region (1) 621 to the pixel data generation unit
215. In step S1103, the pixel data generation unit 215
transmits pixel information of 8 pixels and an acquisition
request to the back image acquisition unit 214. In step
S1104, the back i1mage acquisition unit 214 performs a
process of reading data by the 8 pixels from the communi-
cation memory (0) 320. In step S1105, the back image
acquisition unit 214 transmits the acquired data by the 8
pixels to the pixel data generation unit 215. In step S1106,
the pixel data generation unit 215 transmits the acquired data
to the pixel data combination unit. In addition, the data
transmitted to the pixel data combination unit 216 1s sub-
jected to the combination process, 1f necessary, and stored as
combined pixel data 330. When a predetermined amount of
the combined pixel data 330 1s accumulated, the pixel data
combination unit 216 outputs bitmap data 331 based on the
combined pixel data.

[0082] Next, a case of generating pixel data of the closed
region (3) 623 illustrated 1 FIGS. 6A to 7B will be
described. As 1llustrated 1n FIG. 11B, 1n step S1111, the back
image decompression unit 213 stores the pixel data in the
communication memory (0) 320 as soon as a vacant area 1s
generated 1 the communication memory (0) 320. In step
S1112, the closed region generation unit 210 transmits
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information of the closed region (3) 623 to the pixel data
generation unit 215. In step S1113, the pixel data generation
unit 215 transmits pixel length information of 4 pixels and
an acquisition request to the back image acquisition unit
214. In step S1114, the back image acquisition unit 214
performs a process of reading data of the 4 pixels from the
communication memory (0) 320. In step S1115, the back
image acquisition unit 214 transmits the acquired data of the
4 pixels to the pixel data generation unit 215. In step S1116,
the pixel data generation unit 215 acquires the drawing
object (1) 602. Then, 1n step S1117, pixel data of the 4 pixels
acquired from the back image acquisition unit 214 and pixel
data of the 4 pixels based on the drawing object (1) 602 are
transmitted to the pixel data combination unit 216. The data
transmitted to the pixel data combination unit 216 1s sub-
jected to the combination process, 1f necessary, and stored as
combined pixel data 330. When a predetermined amount of
the combined pixel data 330 1s accumulated, the pixel data
combination unit 216 outputs bitmap data 331 based on the
combined pixel data.

[0083] Next, a case of generating pixel data of the closed
region (5) 625 illustrated in FIGS. 6A to 7B will be

described. As illustrated i FIG. 11C, 1n step S1121, the back
image decompression unit 213 stores the pixel data in the
communication memory (0) 320 as soon as a vacant area 1s
generated 1n the communication memory (0) 320. In step
S1122, the closed region generation umit 210 transmits
information of the closed region (5) 625 to the pixel data
generation unit 215. In step S1123, the pixel data generation
unmt 215 transmits pixel length information of 4 pixels and
an acquisition request to the back image acquisition unit
214. In step S1124, the back image acquisition unit 214
performs a process of reading data of 4 pixels from the
communication memory (0) 320. In step S1125, the back
image acquisition unit 214 deletes the acquired data of the
4 pixels without transmitting the acquired data by the 4
pixels to the pixel data generation unit 215. In step S1126,
the pixel data generation unit 215 acquires the drawing
object (2) 603 without acquiring drawing object (1) 602. In
step S1127, pixel data of 4 pixels based on the drawing
object 2 are transmitted to the pixel data combination unit
216. The data transmitted to the pixel data combination unit
216 1s subjected to the combination process, 1f necessary,
and stored as combined pixel data 330. When a predeter-
mined amount of the combined pixel data 330 1s accumu-
lated, the pixel data combination unit 216 outputs bitmap
data 331 based on the combined pixel data.

[0084] As described above, in the present exemplary
embodiment, normal drawing objects are acquired from the
RAM, and the back image 1s acquired from the FIFO-type
communication memory. In other words, only the back
image 1s acquired from the FIFO-type communication
memory, and drawing objects other than the drawing object
of the back image are acquired from the RAM. In this way,
pixel data can be acquired from the memory without des-
ignating an address, so that high-speed processing can be
achieved. Accordingly, in the present exemplary embodi-
ment, a process 1s performed 1n which back pixels that do not
have an influence on the combination result are extracted
and deleted from the communication memory (0) 320. As a
result, back pixel data arranged at a head position of the
memory becomes back pixel data to be used for the next
closed region, so that data can be appropriately acquired.
The back image data has been used as an example of the data
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acquired from the FIFO-type communication memory 1n the
present exemplary embodiment, but other data may be used.
The aspect of the embodiments 1s directed to reducing a
loading time of large size data among drawing objects used
for combining 1mages. Therefore, for example, when large
size data 1s detected in the intermediate data generation
process performed 1n step S402, the large size data may be
acquired from the FIFO memory, instead of the back image.
Examples of the large size data include data having pixel
values 1n all of 1mage regions.

[0085] In the first exemplary embodiment, the pixel data
of the back i1mage 1s acquired using the communication
memory. In a second exemplary embodiment, 1n addition to
the pixel data, attribute data of the back image 1s acquired
using the communication memory. The attribute data 1s data
of an orniginal object attribute (e.g., category information
such as a text, a drawing, or an 1image) that 1s lett at the time
of generating a back image by a {fallback process, for
example. By storing such attribute data, 1t becomes possible
to perform various image correction processes such as a
process of thickening pixels of a text attribute. Components
of the second exemplary embodiment are similar to those of
the first exemplary embodiment except for some of the
components. For this reason, similar components will be
denoted by the same reference numerals, and a detailed
description thereof 1s omitted.

<Hardware and Software Configurations in RIP 128 1n
Second Exemplary Embodiment>

[0086] FIG. 12A 1s a block diagram illustrating a detailed
configuration of an RIP 128 in the second exemplary
embodiment. FIG. 12B 1s a block diagram illustrating a
modified example of the RIP 128. In the second exemplary
embodiment, back attribute compressed data 222 and a
communication memory (1) 321 are added as 1illustrated 1n
FIG. 12A.

[0087] A back image decompression unit 213 1s a pro-
cessing unit that decompresses back image compressed data
221 and transfers the decompressed back image compressed
data 221 to an 1image forming processor 350 via a commu-
nication memory (0) 320, as in the first exemplary embodi-
ment. In addition, the back i1mage decompression unit 213 1s
a processing unit that decompresses the back attribute com-
pressed data 222 and transfers the decompressed back
attribute compressed data to the 1image forming processor
via the communication memory (1) 321.

[0088] In the present exemplary embodiment, 1t should be
noted that, since purposes of the communication memory (0)
320 and the commumnication memory (1) 321 are different
from each other, sizes of data that can be stored in the
communication memory (0) 320 and the communication
memory (1) 321 are different from each other.

[0089] Since the communication memory (0) 320 1s used
to transifer decompressed 1image data, the communication
memory (0) 320 has a data width with which color 1nfor-
mation such as CMYK and RGB indicating pixels can be
stored. For example, in a case where one channel has a
length of about 8 bits, the communication memory (0) 320
holds a data width of a length of 32 bits for the CMYK, and
the communication memory (0) 320 holds a data width of a

length of 24 bits for the RGB.

[0090] On the other hand, the communication memory (1)
321 transiers decompressed attribute data. For this reason, 1t
1s suflicient that the communication memory (1) 321 has a
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data width with which attribute information corresponding
to the 1image can be stored. It 1s suflicient that the attribute
data holds a data width of a length of 8 bits. As described
above, a s1ze of data that can be stored 1n the communication
memory (1) 321 1s smaller than a size of data that can be
stored 1n the communication memory (0) 320.

[0091] In addition, the functions of the image forming
processor 350 may be implemented by a plurality of pro-
cessors. For example, as illustrated in FIG. 3B, the image
forming processors 300, 301, and 302 may be used. In that
case, communication memories are used for communication
between the 1mage forming processors 300, 301, and 302.
For example, in FIG. 12B, the communication memories
322, 323, and 324 are used for the communication between
the 1mage forming processors 300, 301, and 302. In one
embodiment, a FIFO-type SRAM 1s used as the communi-
cation memories 322, 323, and 324, similar to the commu-
nication memory 320.

<Pixel Data Generation Flow 1n Second Exemplary
Embodiment>

[0092] FIG. 13 1s a block diagram illustrating a state of
data exchange at the time of generating image data in the
second exemplary embodiment. A case of generating pixel
data in the second exemplary embodiment will be described.
As 1illustrated m FIG. 13, in step S1301, the back image
decompression umt 213 decompresses the back 1image com-
pressed data 221, and stores the decompressed back image
compressed data 221 sequentially from a head pixel in the
communication memory (0) 320. In addition, 1n step S1302,
the back image decompression unit 213 decompresses the
back attribute compressed data 222, and stores the decom-
pressed back attribute compressed data 222 sequentially
from attribute data of a head pixel 1n the communication
memory (1) 321. In step S1303, a closed region generation
unit 210 transmits closed region information to a pixel data
generation unit 215. At this time, for example, information
of a closed region (1) 621 1s transmitted. In step S1304, the
pixel data generation unit 213 transmits information regard-
ing a pixel length indicated by the closed region information
and an acquisition request to a back 1image acquisition unit
214. In this case, 8 pixels are designated. As in the first
exemplary embodiment, 1n a case of a closed region (3) 623,
a read and discard request 1s transmitted, and pixel data and
attribute data are not received. In step S1305, the back image
acquisition unit 214 performs a process of reading pixel data
of a designated pixel length from the communication
memory (0) 320. At this time, pixel data of the 8 pixels 1s
read. Further, 1n step S1306, the back image acquisition unit
214 performs a process ol reading attribute data of a
designated pixel length from the communication memory
(1) 321. In step S1307, the back 1mage acquisition unit 214
transmits the acquired pixel data and attribute data to the
pixel data generation unit 215. The pixel data and attribute
data used for processing the closed region (3) 623 are
deleted without being transmitted. Next, the pixel data
generation unit 215 generates a back 1mage and a back
attribute as pixel data indicating the back image and the back
attribute as one piece of pixel information, based on the
closed region information, the back pixel data, and the back
attribute data. The pixel data generation unit 2135 transmits
the generated pixel data to a pixel data combination unit 216.
The data transmitted to the pixel data combination unit 216
1s subjected to the combination process, if necessary, and
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stored as combined pixel data 330. When a predetermined
amount of combined pixel data 330 1s accumulated, the pixel
data combination unit 216 outputs bitmap data 331 based on
the combined pixel data.

[0093] According to exemplary embodiments of the dis-
closure, it 1s possible to provide an 1mage processing appa-
ratus capable of suppressing a processing time in an image
generation process using drawing objects requiring a long
time for acquisition.

[0094] In addition, the exemplary embodiments of the
disclosure may be applied to a system including a plurality
of devices or may be applied to an apparatus including a
single device.

[0095] The disclosure 1s not limited to the exemplary
embodiments described above, and various modifications
(including organic combinations of the respective exem-
plary embodiments) can be made without departing from the
spirit of the disclosure. These modifications are not excluded
from the scope of the disclosure. That 1s, all combinations of
the exemplary embodiments described above and modified
examples thereol are also included 1n the disclosure.

OTHER EMBODIMENTS

[0096] Embodiment(s) of the disclosure can also be real-
1zed by a computer of a system or apparatus that reads out
and executes computer executable mstructions (e.g., one or
more programs) recorded on a storage medium (which may
also be referred to more fully as a ‘non-transitory computer-
readable storage medium’) to perform the functions of one
or more of the above-described embodiment(s) and/or that
includes one or more circuits (e.g., application specific
integrated circuit (ASIC)) for performing the functions of
one or more of the above-described embodiment(s), and by
a method performed by the computer of the system or
apparatus by, for example, reading out and executing the
computer executable instructions from the storage medium
to perform the functions of one or more of the above-
described embodiment(s) and/or controlling the one or more
circuits to perform the functions of one or more of the
above-described embodiment(s). The computer may com-
prise one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors to read
out and execute the computer executable instructions. The
computer executable instructions may be provided to the
computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed comput-
ing systems, an optical disk (such as a compact disc (CD),
digital versatile disc (DVD), or Blu-ray Disc (BD)™), a
flash memory device, a memory card, and the like.

[0097] Whuile the disclosure has been described with ret-
erence to exemplary embodiments, 1t 1s to be understood that
the invention 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

[0098] This application claims the benefit of Japanese
Patent Application No. 2018-073489, filed Apr. 5, 2018,
which 1s hereby incorporated by reference herein in its
entirety.
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What 1s claimed 1s:

1. An apparatus comprising:

at least one of one or more processors configured to
implement instructions stored 1n a memory device and
an integrated circuit that executes:

a first acquiring task of acquiring first data of a first object
from a first memory by designating an address in the
first memory;

a second acquiring task of acquiring second data of a
second object from a second memory by a first-in
first-out (FIFO) scheme; and

a bitmap 1mage generation task of generating a bitmap
image including at least the first object and the second
object based on the acquired first data and the acquired
second data.

2. The apparatus according to claim 1,
wherein the at least one of one or more processors and the
integrated circuit further executes:

an 1ntermediate data generation task of generating inter-
mediate data from a page description language (PDL)

data; and

a pi1xel data generation task of generating pixel data of the
first object based on the intermediate data and gener-
ating pixel data of the second object based on the
intermediate data,

wherein first pixel data including the pixel data of the first
object 1s stored 1n the first memory and second pixel
data including the pixel data of the second object 1s
stored 1n the second memory, and

wherein, 1n the bitmap 1mage generation task, the bitmap
image 1s generated by combining the first pixel data
acquired from the first memory in the first acquiring
task and the second pixel data acquired from the second
memory 1n the second acquiring task.

3. The apparatus according to claim 2,

wherein the at least one of one or more processors and the
integrated circuit further executes control so as to
compress the pixel data which includes the pixel data of
the second object and store the compressed pixel data
in a third memory, 1n a case where a total of sizes of the
generated pixel data including the pixel data of the
second object exceeds a predetermined size, and

wherein the pixel data including the pixel data of the
second object 1n the third memory 1s decompressed and
1s stored 1n the second memory.

4. The apparatus according to claim 1, wherein, in the
second acquiring task, pixel data that 1s pixel data of the
second object and 1s not used for generation of combined
pixel data 1s acquired from the second memory.

5. The apparatus according to claim 1, wherein the second
object 1s an object having pixels 1n all regions of a combi-
nation target.

6. The apparatus according to claim 1, wherein the second
object 1s an object having a larger amount of data than the
first object.

7. The apparatus according to claim 3, wherein the data of
the second object 1s data obtained by decompressing the
compressed pixel data and stored 1n the second memory.

8. The apparatus according to claim 1, further comprising
an 1mage forming device configured to form an 1mage on a
sheet,

wherein the image forming device forms the image based
on a bitmap 1mage output from an output device.
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9. The apparatus according to claim 1, further comprising
a display device configured to display information,

wherein the display device displays the information based

on a bitmap image output from an output device.

10. The apparatus according to claim 1, wherein the
second object 1s a back 1image object.

11. The apparatus according to claim 10, wherein the back
image object 1s an 1mage object generated by a fallback
process.

12. The apparatus according to claim 1, wherein the
second object 1s a copy-forgery-prohibited-pattern 1mage
object.

13. The apparatus according to claim 1, wherein the
second object 1s a form 1mage object.

14. The apparatus according to claim 1, wherein the
second object 1s a background 1mage object designated by a
document application.

15. A method for an apparatus, comprising;:

acquiring first data of a first object from a first memory by

designating an address in the first memory;

acquiring second data of a second object from a second

memory by a FIFO scheme; and

generating a bitmap image including at least the first

object and the second object based on the acquired first
data and the acquired second data.

Oct. 10, 2019

16. The method according to claim 15, further comprising

generating intermediate data from a page description
language (PDL) data; and

generating pixel data of the first object based on the
intermediate data and generating pixel data of the
second object based on the intermediate data,

wherein first pixel data 1s stored in the first memory and
second pixel data is stored 1n the second memory, and

wherein the bitmap 1mage 1s generated by combining the
first pixel data 1n the first acquiring task and the second
pixel data in the second acquiring task.

17. The method according to claim 15,

wherein, pixel data that 1s pixel data of the second object
and 1s not used for generation of combined pixel data
1s acquired from the second memory.

18. The method according to claim 15, wherein the second
object 1s an object having pixels 1n all regions of a combi-
nation target.

19. The method according to claim 15, wherein the second
object 1s an object having a larger amount of data than the
first object.

20. The method according to claim 15, wherein the second
object 1s a back 1mage object.

x s e e s
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