SI GNAL PROCESSOR FOR VI DEO PRI NTER ~ This invention relates to a
signal processor for video printer for outputting hard-copy inages in ful

col or. FIG 71 of the acconpanying drawings is a block diagram
showi ng a conventional signal processor for a video printer such as
di scl osed in Japanese Patent Laid-Open No. 179677/1988. In FIG

71, the nuneral s designate respectively: 2, a first ADcircuit; 4. an

i mage nmenory for storing encoded data in a predeterm ned pixel - :
conposition; B, a DA converter for. restog[ng t he encoded .data read out
fromthe i mage nenory to a dul ator for
denodul ating the restorﬁgGU Eeggggsggﬁk E egngﬁ kgg ggg?ectlon circuit
for correcting the denodul ated signal; 12, a inverse matrix circuit for
restoring the corrected signal to R (red) G (green), and B (bl ue)
signals; 14, an encoder for generating video signal from the RGB signals;
.16, a nultlplexer (hereinafter abbreviated as

This invention relates to a signal processor for video

printer for outputting hard-copy images in full color.

FIG. 71 of the accompanying drawings 15 a block

2

o diagram showing a conventional signal proceésor for a video
~ _Pprinter Such as disclosed in Japanese Patent Laid-Open:No.
179677/1988.

In fIG. 71, the numerals designate respecti&ely: 2, a
first A/D cifcuit; 4, an lmage memory for stering encoded data
'in a predetermined pixel composition; 6, a D/A con#erter for
restoring the encoded data read out from the image memory to a
video signal; 8, an analog demodulator for dexzodulating the
restored video signal:; 10, an énalog correction circuit for
correcting the demodulated signal:; 12, a inverse matrix circuit
for festoring the corrected signal to R (red), G (green), and B
(blue) sighals: 14, an encoder for génerating video signal from
the RGB signals; 16, a multiplexer (hereinafter abbreviated as
”MPX") for multiplexing RGB signals from the inverse matrix

circuit 106; 18, a second A/D circuit for encoding the MPX



"MPX") for nultiplexing RG signals fromthe inverse matrix circuit 106;
18, a second A/IDcircuit for encoding the MPX
2 signal: 20, a line nmenory for tenporarily storing the encoded dat a:

22, a printing circuit for generating thermal control -data in accordance
with the encoded data read out fltom thegine menory 20 with a thernal
head 24 as an object for thermal . control. The first AADcircuit 2. the

- image nenory 4, and the D/ A converter 6 execute an image-freezing process
node forsignaﬁwiﬂed emidee meamoayalfoy demphratbly S8stohéngnzhegen@odeal i on
circuit 10, the inverse matrix circuit 12, and the encoder 14 execute an
correcti §¢ Y oceds avoeingingheircadtedommenenaeing Mxetdalt henseodnd A/ D
circuit 18, the line nenory 20, printing circuit 22, and the thermal head
24 execuﬁéﬁﬁw#ﬁlﬁﬁcﬁfééé§§ Wiﬁ@déhe encoded ¢4ﬁae$%@@rPUt|ﬁr99eﬁ&@|ddne

I-nput  si nals n on with the NTSC nethod are encoded in the first
Al D convg 2§ Fg eﬁc%&é&mﬁét egde 24, &5 A RY Rt Feri kAgEmsdnory 4

sequent i II om i predete neg RO |t|on for ne_screen. hus, th
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thereaf t giy i Ido Deef€8f BUbxecute an image-freezing process mode for a
cdesired image; the analog demodulator 8, the analog correction
c¢ircuit 10, the inverse matrix circuit 12, and the encoder 14
£xecuts an correcting process mode for the freezed image; the
MPX 16. the second A/D circuit 18, the line memory 20, printing

circuiz 22, and the thermal head 24_execute printing process

For a start, in operation, 1input signals in conformity
w2th the NTSC method are encoded in the first A/D converter 2.

Tnis exzcoded data are then stored in the image memory 4

n

zquentially from its predetermined position for one screen.
~~us, the image freezing process is completed.
The freezed image data are thereafter will ﬁe read out
" Irom ths predetermined position of the image memory 4 in a
;:edetermined order so as to be restored to the original video
signals.
The video signal is'separated into a brightness
S>mponant Y and a color component (R-Y, B-Y) in the demodulator

-~
-
-

Tr.zse separated signals enter the analog correction circult



fromthe predeterm ned position of the inage nenory 4 in a pr edet er m ned
order so as to be restored to the original video signals. The
video signal is separated into a brightness conmponent Y and a col or
conponent (R-Y, B-Y) in the denodul ator 8. These separated signals enter

t he anal og correction circuit 10 to undergo a correction
for their anplitude value or the |I|ike, thereby providing a desired

bri ght ness and hue. The <corrected signal is converted into three signals
each representing R G and B. These signals are converted into video

signals in conformty wth NTSC nethod to be output as nonitor signals.
Therefore, the correction can be carried out wth reference to the

di spl ayeq gropy Ligiad Fpge anspseésis@nfoﬂbhéuSaapm@uaLua@mé bhethenge
correction process. while, the RG signals are multiplexed in

the MPX m&anotwdpﬁeamm@ ah@e§Eﬁ@adbMa1cﬁeyeranu Afe.ThThe encoded
data is tenporarily stored in the |ine nenory 20, and

corrected signal is converted into three signals each .
representing R, G, and B. These RGB signals are converted into
.video signals in conformity with NTSC method to be ocutput as
monitor signals. Therefore, the correction can be carried out
ﬁith reference to the displayed monitor image on the screen.
This 1s the outline of the iﬁage correction process.

Meanwhile, the RGB signals are multiplexed in the MPX
16 and encoded again in the second A/D coﬁverter 18. This
encoded data 1s temporarily stored in the line memory 20, and
the process operation name displayed on the screen will be
changed to "printing operation"; Specifically, a predetermined
-number of lines, with the number bf pixels in the longitudinal
direction of the image aspect (approximately 450 pixels in NTSC
method) as one line, are temporarily stored iz the line memory
20. The RGB data read out from the line memory 20 will be
transferred to the printing circuit 22. The printing circuit
22 executes converting.procéss.of RGB data into thermal control
data for the purpose of converting Y (yellow), M (magenta). and
C (cyan) inks into density data, and of controlling the
gradient etc., thereby contrélling the heating value of the
thermal head per pixel units. By performing this thermal

control operation two dimensionally, a hard-ccpy image of a



t he process operation nane di splayed on the screen will be changed to
"printing operation". Specifically, a predeterm ned nunber of lines, with
t he nunber of pixels in the longitudinal direction of the inmage aspect
(approximately 480 pixels in NTSC nethod) as one line, are tenporarily
stored in the line nenory 20. The RGB data read out fromthe |ine nenory
20 will be transferred to the printing circuit 22. The printing circuit
22 executes converting process of RGB data into thermal control data for
t he purpose of converting Y (yellow), M (faagenta), and C (cyan) inks into
density data, and of controlling the %radient_etc., t hereby controlling

t he heati iRl @iec@kor hénkt gannie RBi&1ped.pi xdl fumatls fugy ealaned dpndr s
thermal <control operation two dinmensionally, a hard-copy inage of a
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' printing process. | '

_Thus. provided with an 1mage freezing means gnd a
correcting process means, the conventioﬁal apparatus can
generate a desired hard-copy image.

Acqording such a conventional signal processof. _
however, it has been required to execute both the encoding
process and the D/A process twiée in the same -apparatus
(assuming also the hard-copying process as a D/A process in a
broad sense), which caused image quality degradation due to the
reduced S/N ratio, and poor reliability and high price
resulting from the compositional redundant of the circuits.
Further, there was also a disadvantage that a hard-copy of a
graphic image, in which a single pixel is expressed by using
RGB data, can not be realized. |

Also, there was an inconvenience that only a single
type of input signal, such as of-NTSC type. 1s applicable.

Also, since only a pictorial image in conformity with
the NTSC method can be freezed in the image'memory; graphic
Images generated by an external computer like a personal

computer could not be hard-copied.
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correcting process neans, the conventional apparatus can generate a
desired hard-copy i nage. Accordi ng such a conventional signa
processor, however, it has been required to execute both the encoding
process and the D/A process twice in the sane apparatus (assum ng also the
har d- copyi ng process as a D/A process in a broad sense), which caused

i mage qual ity degradation due to the reduced S/Nratio, and poor
reliability and high price resulting fq3n1the conposi tional redundant of
the circuits. Further, there was al so a“di sadvantage that a hard-copy of a
graphi c i mage, i Fuither a %ngl%ﬂ m%fq@%x@%w‘tﬁpmi-% W3EB data, can
not be realized. Al so, there was an inconveni ence that

single frgsdigied frufurnieh @ MRAPSST U FHUEAG RET | §28H Pt X dXta.
Al so, S|nc onI a toria n.confo Y. Wt th od can
be freezé& %ﬂé%" rﬂh%?‘@fadﬁ%h‘f%nvﬂéﬁk 'b%rhef%‘f%ﬂfﬁcein ex%ernal
SOMPULEr b g WL SOTRLELER T 00 By UL £OPREYin expensive
apparatus.
| | FIG. 72 shows a general composition of a coaventional
image recording apparatps. In FIG. 72, the numerals designate
respectively: 26, 1hput terminals for the R, G, B image data;
28, an image memory for freezingly memorizing the image data;
30; a color converter for converting the RGB data into ink
density data of Y, M, and C; 32, a heaﬁ driver for generating
thermal printing head data; 34, a thermal head for heating in
accordance with the head data; 36, an ink sheet on which the
YMC inks are coated in surface order: 38, a recording paper;
40, a platen roller for applying a predetermined pressure on
the recording paper; 42, a mechanism driver for seguentially
controlling the mechanism; 44, a total controller for
controlling the whole system; 46, a printer sectliorn.

In operation, the RGB image data for one pitel input to
the terminal 26 is stored at a predetermined address under the
address control by the controller 44. Upon.applyinglthe same

.process on all the pixels, the freezingly memorizing process
for a desired image is compieted. This freezed data are then

read out therefrom under the same address control of the




required to furnish a neans for storing per each of RGB data, and a neans
for quickly A/D converting non-interlaced image - havi ng been set at
discretion, thereby resulting in expensive apparatus. FIG 72
shows a general conposition of a conventjonal inmage recording apparatus.
In FIG 72, the nuneral s designate resﬁictlvely 26, input termnals for
the R, G B inmage data; 28, an imge nenory for freezingly nmenorizing the

i mage dat @ont3b11RCU P! &?@Vﬁ‘é&ﬁfépfedioﬂdefhé Ngolbe E6Bvepteri 800 i Tke
density data of Y, M and C, 32, a head driver for generating thernal

printing h@q@rd@bmvéyheﬁ.3®eé@m¢ehe§dtm@rkmaadang intoaYMOr tizkcéensi iyt he
head data; 36, an ink sheet on which the YMC inks are coated in surface
order; 38dazarecAtdisigrMGptnk defsity pdaterwiblike toansperyedgta the
predeterm ned pressure on the recording paper; 42, a nmechanismdriver for
sequent i ahlepd daritvext |32gf @ hebetnd acOBRYET Beag hnt@tﬁheemlrbneﬂ%rhead
controlling the whole system 46, a printer section fgoperatlon
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printing head data are then transferred to the thermal head 34
where it is converted into transcripting heat. The printing
process per pixel unit is applied to all the ﬁixels in one
line. The subject line is sequentially transferred by feeding
the recording paper 38 and the ink sheet by the mechanism
driver 42 to undertake the printing operation for each 11ne A
two dimensional recording is carried out with a single ink.
This procese is sequentially repeated three times to render a
colored hard copy of a desired image. The controller 44
controle the rough and fine operations in this priating
process. |
The color eonVerter_SO. the head driver 32, and the
thermal head 34 are discloeed more in detail in Japanese Patent
Laid-Open No. 216696/1989.
FIG. 73 shows a thermal controlling methoéd for a
conventional thermal head 34. In FIG. 73, the nucerals

designate respectively: 48, an input terminal for basic clock



controller.44, and transferred to the color converter 30. The color
converter 30 converts the RGB data into YMC ink density data. This YMC ink
density data will be transferred to the head driver 32 for being converted
into thermal printing head data for the purpose of gradation control. At
this time, anong the YMC ink density data, only. one suiting to the ink
selected for printing is processed in he head driver 32. The thernal
printing head data are then transferredfto the thernal head 34 where it is
converted into transcripting heat. The printing process per pixel unit is

applied tqgdaldie(i @i SafPePNPeréiPed dheGibt pClsdi N@ TScégtpenled;! y
transferred by feeding the recording paper 38 and the ink sheet by the

mechani smsairivas dohtPolDdeftoke 4B PontEdNDePPesal i ®nSfoonenohleirne 58A
two di nensional recording is carried out with a single ink. This process

i s sequentd dl lgonepekl erl; t 60ceat prtstingrterminating! o guahalbereppaditer
desired image. The controller 44 controls the rough and fine operations in
this printiefermadessTEND") for ghe tmkor converter 30, the head driver

32, and the thermal head 34 are disclosed nmore in detail in Japa es%
Patent Lai d- Open RNiG- 21669BpWSs8 two-dimensional time progress of the

the printing controlling method according to FIG. 73. T
controller 50 divides the frequency of the CLK supplied through
the input terminal 48 by t, thereby generating a heating |
reference time T; The controller C divides this heating
reference time by c¢ to generate a continuous heating time TeC.
The B controller 54 repeats the generating operation for the
number of Block division B, and controls a sub-line composed
of Te C # B. S controller 56 divides the frequency of the
sub-line by s and controls one line composed of T«CeBeS. The
respective pixel 1is thefmal—controlled by T« C « S, and ink
transference in accordance with the pixel'data_is carried out.
The L contréller 58 divides the'ffequency of the line by 1, and
outputs recording terminating signal END per ink to the
‘ terminal 60.

FIG. 74 assumes as ¢ = 4, B = 3, s = 4, and the _
numerals 1, 2, 3, ... ... , 10, 11, 12 stﬁnd for the order of
heating. The thermal heéd 34 is divided into a block I of |
resistors 1 - 160, a block II of reéistors 161 - 320, a block

III of resistors 321 - 480. There is a relatioaship Z =Y «B



FIG 73 shows a thermal controlling nethod for a conventional thermal head
34. In FIG 73, the nunerals designate respectively: 48, an input term nal
for basic clock signals (hereinafter referred as "CLK"); 50, a
T controller; 52, a Ccontroller; 54, a B controller; 56, a S controller;
58, a L controller; 60, a printing term nating signal (hereinafter
referred as "END") for one i nk. O FLG 74 shows a two-dinensional
time progress of the the printing égntrol i ng nmethod according to FIG 73.
T controller 50 divides the frequency of the CLK supplied through the

"1 nput terninal 48 by t, thereby generating a heating reference time T. The

control | e"whh VZdﬁsnﬁzﬁ'ﬁérrhéf‘twﬁlisf@iﬁ?rfap@ealm Pe CthorgsDenaha; ay =
continuous heating tine he B controller 54 repeats the generating

oper at i on phibdeof NHEHEE tOF s Brockedi Vh Sa®h&ad add=conérBls a sub-line
conposed of T. C* B. S controller 56 divides the frequency of the

sub-line by s and Tetapbsenentlioned cpninting odpdr &t Bes. bghes Paspbétlve
pixel is thermal-controlled by T* C* S, and ink transference in
accordancequatiaome PixeT da€a+i B eaSr#ed where :
T; heating reference time;
C: continuous number oflheating reference time;
B: number 6f divided blocks of the thermal head
resistance;
S: number of sub-lines
L; number of all line for fecording.
This recording operation is repeated three times'at_gach ink
color so as to provide a desired full-color ﬂafd COpYy 1mage:

In respect of the pixel composition of an image, a
graphic image 'made by a presently-used personal computer
usually has 480line and 640 pixels, making great account of the

i square dot rule.

On fhe contrary. in a piétorial image of NTSC method,
it tends to shift to a composition of 480 line and 768 pixels
as the development of digital demodulating technique.

In order to record these.pixels in a same apparatus,
the recording operation must be carried out for 640 lines or
7688 lines where 4?0 pixels constitute one line.

According to such a conventional image recording

epparatus, it has been necessary .to change the image receiving



The L controller 58 divides the frequency of the line by 1, and outputs
recording termnating signal END per ink to the termnal 60.

FIG 74 assunes as ¢ =4, B=3, s =4, and the nunerals 1, 2, 3,.......
10, 11, 12 stand for the order of heating. The thermal head 34 is divided

into a block I of resistors 1 - 160, a block Il of resistors 161 - 320, a
block IIl of resistors 321 - 480. Theye is a relationship Z=Y * B
where Z = nunber of resistors fornmed iWdthe thermal head; Y = nunber of
resistors formed in as head Z = Y * B. The af orenent i oned printing
operation bases on the equation P=T* C* B* S* L where T,
heatlnglwﬁ&nﬁnuﬁndltn# sheet ferdingtspeodswhenbsheolmagasi tg beference
tinme; B; nunber of divided blocks of the thermal head resistance;

S: nunber rsFcasified iare mutually.samepiR Bhe ;fPPYTRLZEPuUtediffiergnt in

number of pixels. As a result, the printer section would
become complicated, thereby making the productive coét
expensive.

FIG. 75 shows éssential-parts of a conventional image
recording apparatus where a semiconductor laser energy melts
the ink coated on the ink film so as to transfer it to a
recording media, és disclosed in Japanese Patent Laid-Open No.
143657/1984. |

In FIG. 75, the numeral designate respectively: 62, a
semiconductor laser; €64, a light deflecting means, such as a
rotary polygon mirror; 66, an ink film; 68, a recording media.

In operation. a light beam emitted from the
semiconductor laser 62 is: strength-modulated through the image
data; reflectively deflected by the light deflecting means 64;
. and scazned in the direction of the arrow X on the ink film

'.66 as a main scan, while simultaneously the ink film 66 and the
recording media are fed in the direcfion of the arrow Y
perpendicular to the direction X as a secondary scan.

The light beam emitted onto the ink film 66 melts the
coated ink at the emitted portion and the melted ink 1is then
transferred to the recording media. The ink is transferred to

the recorcding media 68 two-dimensionally by repeating the main




This recording operation is repeated three tines at each ink color so as
to provide a desired full-color hard copy inmage. In respect of the
pi xel conposition of an inmage, a graphic i mage nmade by a presently-used
personal conputer wusually has 480line and 640 pixels, neking great account

of the square dot rule. On the contrary, in a pictorial inmage of
NTSC nethod, it tends to shift to al&bnp05|t|on of 480 line and 768 pixels
as the developnent of digital denodul ati ng techni que. In order to
record th | sane recor tion nust be
carried ogﬁﬁf %Féghga"?n% i %@% h': e\}\}ndtefgn&% ;Sl%fgl S corﬁltute one
l'ine. dlmens@gﬁg&d&g&éc)such a conventlonal | mge recordi ng apparatus,
it has been necessary to é%ange t he i mage receiving paper and

i nk sheet feedi ngrgpeeqdgiigivus @ ipfdRTds3dhe mra%%orsci%aar S rBdsding sane

in the copy-size but different in nunber of pixels. As a result, the
printer sgppapatusuldd scieetr 160 Jaipatiised Pateertells iOpEh N, product i ve

cost 82858/1989, where the numerals'designate respectively: 70, a
digital image data input terminal: 72, a non-linear circuit for
level compression or level extension; 74, an outline signal
generating circuit for generating outline signal, for example
by differentiation; 76, a delay ci;cuit;.78. a full adder; 80,
an output terminal.for.corrected result data.

In operation, digitél data input through the input
terminal 70 are supplied to the non-linear circuit 72 for level
compression or level extension. Non-linearly processed data
are then input to the outline signal.generating circuit 74
which generates an outline signal by applyihg a differentiation
etc. thereon. The full adder 78 calculates the sum of the
outline signal data from the outline signal generating ciréuit
74 and the dela&ed signal data from the delay circuit 76, and
output the resulted data through the output terminal 80. This
process {s executed for all the pixél data, thereby pro%iding
image data having an emphasized outline.

FIG. 77 shows a portion of digital image dafa where the
high-frequency component is emphasized by e.g. a two-

dimensional digital filter for enhancing the sharpness of the



expensi ve. FIG 75 shows essential parts of a conventional image
recordi ng apparatus where a sem conductor |aser energy nelts the ink
coated on the ink filmso as to transfer it to a recording nedia, as

di scl osed in Japanese Patent Laid-Open No.- 143657/1984. In FIG
75, the nuneral designate respectively: 62, a sem conductor |aser; 64, a
| i ght deflecting nmeans, such as a rotary polygon mrror; 66. an ink film
68, a recording nedia. In operatiofp,Ja |light beamenmtted fromthe
sem conductor |aser 62 is: strength-nodul ai’éd through the i mage data;

flectivel flected by the |ight deflectj 64: '
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coated ink at the emt portion and the nelted ink is then transferred
to the resprékaguitlgathtNeo1lowing AIhAId €tbr O rddetieaieve of redi a 68

t wo- di nensional ly by repeating the main _
10 pixels to obtain the outline corrected value DNeM:

DNeM = (3/2) o PNeM - (1/8){PN-1eM + PNeM-1 + PNeM+1 +
PN+1eM}
where DNeM = PNeM in case of all the pixel values being the
same, and DNeM = (3/2) « PNeM in case of all the pixel values
except PNeM being zero. Namely, the independent pixels become
emphasized. All pixel values are assumed to be positive in
this example. |

According to the conventional image recording apparatus
as shown in FIG. 75, however, a very large-output semiconductor
laser like of sevefal hurndreds mW has been required to raise
thé-recordipg speed because the ink-melting heét_ totally
depends on the semiconductor laser light energy. Since such a
high-power semiconductor laser typically emits multi-mode light
having an irregulér lateral mode, resulting in unsteady
recording dots. Further, the difficulty of manufacturing a
high-output and coherent semiconductor lazer has made it quite
expensive and short-lived.

Further, since the predecessor signal processing

apparatus such as for outline correction shown in FIG. 89 has



and secondary scans, thereby rendering a desired two- dinensional inmage.
FIG 76 shows a predecessor image signal processing apparatus disclosed in
Japanese Patent Lai d-Open No. 82858/1989, where the nuneral s designate
respectively: 70, a digital imge data input termnal; 72, a non-Ilinear
circuit for |evel conpression or |evel extension; 74, an outline signal
generating circuit for generating outline signal, for exanple by
differentiation; 76, a delay circuit; 78fl full adder; 80, an output
terminal for corrected result data. In operation, digital data

i nput through-the input termnal 70 are supplied to the non-linear circuit
72 for | essdcutedptressaneosifrat! pratessing. ohoallipteel ydptacedsedhast a
are then input to the outline signal generati-ng circuit 74 which generates
an outl i reeen gimpodbyibpel pongxecutef tpagei prooesstng. ophendynd TABAPY |
adder 78 calculates the sumof the outline signal data fromthe outline

si gnal g&Aiatareacdesired ¥ she uWBerdel ayed signal data fromthe delay

- circuit 76, and output the resulted data through tﬂg outgut t erm_nal

80.
This process is EBcaddition, suchiacs5ignal PEPEeS$IREBPPAFBYIPS AT i nuge
dat a havi hasj zed i FIG 77 sh ' f
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also the noise component depending on the image characteristics

. thereby making it difficult to obtain a desired image.

It 1s therefore an object of this invention to provide
a signal processing apparatus for:a video printer which
comprises a digital modulating means, a digital demodulatihg
means, and a digital image correcting means, etc., and is
capable of executing the image freezing process, the image
correcting process and the image printing mode and of executing
hard-copy of a graphic image.

It is another object of this invention to provide a
signal processing apparatus for a video printer which is
capable of performing all the image freezing process, the image

'calculating process, and the image printing process with a
single encoding process by adopting the digital demodulating
method using an image calculating means, and is capable of

processing, as its input video signals, both the NTSC or other
e-g.ﬂ?AL, SECAM method-based video signal or.another video signal

consisting of



I mage, in a quantized-imge recording apparatus. In FIG 77, PN*Mis the
subj ect pixel, while PN-1*M PN*M 1, PN*M+tl. PN+1*M are adjacent pixels
thereto. The outline enphasis is perforned by executing the follow ng
calculation fromthe above five - pixels to obtain the outline corrected

val ue DN*M DN*M = (3/2) * PNM 3 (1/8){PN-1*M + PN*M 1 + PN"Mt +
PN+1M where DN*M = PN*M in case of all " the pixel values being the sane,
and DN*M = (3/2) * PN*Min case of all 'the pixel values except PN*M being

zero. Namgh@epdifdeneiBperwiant b¥ gl tndecpi®ioenphgsdzed. Al pixel val ues
are assuned to be positive in this exanple. According to the

conventional inmagdaterorahdtheP ot pées ofsthiwwnventidn 6, phovedera a
very | arge-output sem conductor |aser |ike of several hundreds mWN has been
required sdgnalseradessingrapparspesd decareibdedeprinter|iwhhghhdsat totally
depends on the sem conductor |aser |ight energy. Since such a high-power
 seni conducedatlesaf tppirting &rvasiety tof ntorges X chanrg g ahherreqgul ar

| ateral node, resulting in unstea@y
recording time per one line with a constant feeding velocities

of the image received paper and the'ink sheet.

It is another object of this invention to provide an
image signal processing apparatus which is capable of
recording an image in stable dots without need of excessively
expensive and high-powered cohereﬁt semiconductor laser, and
capable of performing the image processing on & desired area
designated in random, and capable of providing-a preferable
image for the user by emphasizing the outline and not the noise
component.

(i) According to the signal processing apparatus of
this invention, a signal prbcessor for a vidéo printer capable
of outputting hard copy images in full color, comprising: an

| encoding means fdr encoding video signals in conformity to NTSC
or other - - broadcast method or |
video signals separately supplied as a brightness signai and a
color signal, directly to video data; a mémbry means for
freezingly storing the v;deo data generated in said meané: a
decoding means for decoding brightness data and color data from

the video data; a brightness data/color data adjusting means



recording dots. Further, the difficulty of manufacturing a high-output and
coherent sem conductor | azer has nmade it quite expensive and short-1|ived.
Further, since the predecessor signal processing apparatus such as for
outline correction shown in FIG 89 has =

127 executed the same signal processingaﬁi all pixel data, it has been

| npossi bl e to execute i mage processi ng only a random part area desired
by the user: In addition, such a signal processing apparatus for

correcti ATt H’é’h{ﬁﬂ% e (data rPrevidoven  {0sTe deslrgd byedhe ey

enphasi ze not only the outline of the image, buf .alsgQ the_noise conponent
dependi n§ FFahk koA bine PR tQr "P‘f?fér skt hgD; EhEi F%J&ﬁrq)e‘fo '

oDt al 1 2SS S MABE or merroride SrAIELEL LS80 PBRCEhsdl Ul Sme
A Lt R e L e R e
the | Mogyicfidn L P Efgnaidor "Féference clock signals from input
video signals; a controliinz means for.performing:.the whole
sequence operation control;l mode control; and correction
parameter generation; thereby being able to output hard-copy
{amge for both the analog input 1magé_and the digital input
ibage.
In short, this invention comprises a means for
.receiving both the analog video signals and image data
represented in RGB, which generates video data by means of the
encoding means for the analog video signals and by beans of the
encoding means (modulating means) for the image data
represented in RGB. The both types of the video data are
memorized Iin the same image memory, and the hard-copy process
is performed for the both types of the data. |
The encoding means of this invention'generates video
data in conformity with the NISC or other broadcast methods from the
RGB data, thereby reducinéithe data amount.
Further, the digital correcting means enables the user

to perform the correction on the freezed image desiradly and

'stably at low cost.



correcting process and the imge printing node and of executing hard-copy
of a graphic inmage. It is another object of this invention to '
provide a signal processing apparatus for a video printer which is

capable of performng all the image freezing process, the inmage

cal cul ati ng process, and the inmge printing'pigéess with a single encoding
process by adopting the digital denodul ating t hod using an i mage
calculating neans, and is capable of processing, as its input video
signals, both the(bfSfcebraihgr toe thisPAnves N el heotkrialb epir o¢ elsesinggna
or another video signal consisting of

13 i ndeprEratysi fipnt abvidebnpsdhtelrocompyiding a8 pluralityiefabmager
object of this invention to provide a signal processing apparatus for a

vi deo prigRleulmtingi meanspabdeaosedeictiing means ity 91¢ebiRe #)YcRBRgI ng
t he recgégin tine Ber one line with a constant feeding velocjities__of the

i mge re® pERifudatingempARSahIDEredy enablﬂﬂ?iE°éﬁB?ﬁErbBBPgEYp%F
capabl o Gt FLERRHEthRSErane CPRTOFIINY qUilY WWtoBF HDBG 5 hak g Frsey in
separate form of brightness signal and color signals.

The image calculating means of this invention
contributes to realize adjustment-free operation, high-
performance, and cost reduction of the demodulating process.

.Also, 1t helps to perform image caiculating process in
conformity with the types of input signals.

(c) According to this invention, a signal processing
apparatus for a video printer capable of outputting hard-copy
images in full-color, comprising: an encoding means for
encoding video signals in conformity with NTSC type, or video
signals input separately to brightness signal and color signal,
directly into video data; a memory means for freezingly storing
the video data at least for a screen; a decoding meéns for
decoding brightness data and color data from the video data; a
brightness data/color data correcting means for the preferable
adjustment on the image by the user; a means for generating
monitor video signals from the corrected data; a means for
performing printing based on the corrected data; a means for

reproducing synchronous signals and reference clock signals



expensi ve and hi gh- powered coherent sem conductor |aser, and capable of
perform ng the i nage processing on a desired area designated in random
and capabl e of providing a preferable inage for the user by enphasi zing
the outline and not the noise conponent. (i) According to the
signal processing apparatus of this invention, a signal processor for a
video printer capable of outputting hardg gopy images in full color,
conprising: an encodi ng neans far encodi video signals in conformty to
NTSC or ot her ' br oadcast nethod or video

si gnal s sepapat &he dnmit aof deo signaps naand B eentredl tng geeans sfohal |
directly to videg _data; a nenory neans for freezinq%é storing the videg
data gener §PBITPY1dAey theyhoke SRAIURAGR) FRATALIGR Qb the RPPRFYFER2Rd

data and ophor S nddis ! S0P SN a furll USSR SE HEOHRE 022

the data t I j lesi red by the .user; a neans for generating
noni t or vi§8g5§¥§§§éﬂ§4;§q¥§f§§ﬁUSted data; a neans for performng
printing operation RASHHOL i1 s WHPAAGLs (P Siuded ™R B1£PEL
reproduci ng/ generating synchroni zing signal's or reference clock signals
frominputgemodulating means for the video signals, and a digital
correcting means for a freezing image, whereby the time-
dividing process is carried out in correction mode and printing
mode. |
The digitai demodulating means according to this
invention cohtributes to realize adjustment-free, high-
performance, and cost reduction of the demodulating process.
Further, the digital correcting means enables the user

to desirably correct the freezed image at a low cost with

stability.




video signals; a controlling neans for performng: the whole sequence
operation control;1 node control; and correction paraneter generation;

t hereby being able to output hard-copy iange for both the anal og i nput

i mge and the digital input image. ¢  :4q+n short, this invention
conprises a neans for receiving .both the aJa(og vi deo signals and inmage

data represented i(dREechPlitNgItseoAk CasYeEE Loty HY1PENE16h,t Aesignal
encodi ng neans for the analog video signals and by neans of the encoding

means (MpHdc¥dSthEeaappatatusheor NBUR1 886 opr 1PéLSEdpAB1eNn BEB. olibpuboling
types of the video data are nenorized in the sane inage nenory, and the -

har d- cophapdasspy | smagesoffietul Drcobor botdbmpypetngf 4 hetodming means for
The encodi ng neans of this invention generates video data in conformty
with thestpedng chtghbnesdcadatarahddeolonndate haGngbeent hepepged ~or
reduci ng the data_anount. Further, the digital correctipg,neans
enabl es @ederated: byeceadenlakionyracweans Horeenyecting FﬁﬁgebgéGPFﬁﬁﬁﬁ
and stabhé at | ow cos

t. - 1
(b) Accoddit®y and ithe calert Asha ReadgpUF FFeRethe gtoring means into ReB

~data; a means for generating corrected data having adjusted
contrast, hue, and saturation of the RGB data; a means for
generating & monitor signal from the corrected data; a means for
converting the corrected data into heat data for d:iving a
" thermal head. | |
“According to another aspect of this invention, a signal
processing apparatus for a-video'printer capable of ‘outputting
hard-copy 1images in full-colof. comprising: a storing means for
storing brightness data and color data having been encoded or
generated by calculation; a means for separating'fhe video data
.read out from the storing means into brightness data and color
data; a means for generating RGB data from the separated
brightness data and the color data:; a means for converting the
RGB data into corrected data; a means for generating a monitor
Signal from the corrected data; a means for converting the
Corrected data into heat data for driving a thermal head.
According to another aspect of this invention, a signal

Processing apparatus for a video printer capable of outputting



1
apparatus for a video printer conprising a plurality of imge calculating
means and a sel ecting neans for selecting any one of the cal cul ating
means, thereby enabling to treat both types of signals, those in
conformty with NTSC or other net Hod andit&ose in separate form of
bri ghtness signal and col or signals. The i mage cal cul ati ng neans
of this iharevdapy cimdgéduigsfibl+ealore conprstsing: fa caneqres afoon, stomging
per formance, and cost reduction of the denodul ati ng process. Also, it
hel ps t o vigldmr datagchauingl beemgencoded sor rgenerdtediby \alculatiopes af
I nput si gnal s. (c) According to this invention, a signa
processi MpanHpafex usseprratingcthervides ¢apareadiophtiNARi nthdarsteoine
images in full-color, conprising: an epcodjn ans for encpding video
signal s @EaGhi R TR (§F L¥h ?\ﬁ%ég‘%%e‘;‘ngr"?/ir‘ﬂ'g ats ufh Reans fOoL Beperating o
bri ght ne i gnal and cal or_signa direcily into vide a, DL Y.
means. | oRE G4 f5PR Ehe Eperared ol gitdes Vel S R S fol KL, o
decodi ng - f | rj d mthe yi
data: o SRR, Rr EEFErabEng" ¢ERLOEERs (B} fa SOR R R6H Tad T a0 gddice
adj ust ne | e rs ﬂﬁﬁ?ﬂ§ | ' | deo
signal s ﬁoéﬂg%{g@%%r re tg%d%aat%é;légz; ffr%gns ormtfp}({ﬁ1(‘36(;!3%IE ﬁ%ﬁ@p??%ﬁ%iﬁs%%pﬁh

the correet efbdifd afor FEREPatMe 4 CHIGHLES P ds SPRC] MBI StIRé OPPd o 2dha; a
reference cl ock signals _
means for converting the corrected data into heat data for
driving a thermal head.

According to another aspect of this invention, a signatl .
processing. apparatus for a video printer capable of outputting
hard-copy images in full-color, comprising: a means for storing
brightness data and color data having been encoded or generated
by calculation; a means for converting the brightness data and
the color data read out from the storing means; a means for
converting the RGB data into corrected data; a means for
Eene:ating video data for monitoring from the corrected data; a
Geans for generating a monitor signal from the video' data; a
Geans for converting the corrected data into head data for
driving a thermal head. |

The digital processing means of this invention

tontributes not only to scale-down the circuits by reducing the

fudber of analog processing means of the equivalent functions,



fromthe input video signals; and a controlling neans for controlling the
whol e sequence operation of the apparatus and the operation nodes, and

generat i

ng paraneters for the correcting calculation. In short,

-this apparatus includes a digital ,denndqia i ng means for the video

si gnal s,

and a digital correcting‘*nmeans a freezing i mage, whereby the

time- dividing process is carried out in-correction node and printing

node.

but toTBeaBiigiibal tHeNTinlcalions wEanheaappatanyst obyhi 21 liorraAting

contributes to realize adjustnent-free, high- performance, and cost
reducti othef thmpeeandweatriingtpaadessand the chahget Wéth the dipgisisage of

correcti

at a | owttwet w Fhrtbeahil iiitybecomes possible to eggpuA@Copmqﬁjﬁﬂf(nﬂ§

ng neans enables the user to destrably correct the freezedi|n¥¥%

aspect of this invention, a signal processing - apparatus for a video
printer eapgulatépnobypdociatdng the restoring means before the correcting

calculation means, thereby simplifying the calculating circuit.

(e) According to this invention, & signal processing
apparatus for a video printér. comprising: & means for receiving
RGB data output from an external computer or the like: a means
for encoding the received RGB image data into video data 1in
conformity with NTSC or other standards; a means for storing the video
data; a means for decoding the video data read out from the
memory means to restore them to the original RGB data; and a
printiﬁg means.

Fﬁrther. the printiﬁg system according to this
invention comprising: a means for generating video data in
conformity withNTSC or other standards in an external camputer or the
like: & means for outputting the video data; a Dpeans for
receiving the video 'data in the video brinter; a means for
storing the video data; a means for restoring the RGB image daté:
and a printing means.

The encoding means of this invention generates video
data (Y/C) represented as follows:

Y =Qe R+B8e¢e (G +7eB

C=§e (B-Y) SIN ( 27 fsct)



hard-copy inmages in full-color, conprising: a storing nmeans for storing
bri ghtness data and col or data havi ng been encoded or generated by

cal cul ation; a nmeans for converting the brightness data and the col or data
read out fromthe storing neans .into RGB:_)_(gat a; a nmeans for generating
corrected data having adjusted contrast ue, and saturation of the RGB
data; a means for genegaki gg a woncdsr (gigeskthrom the corrected data; a
means for converting the corrected data into heat data for driving a .

t her mal head. Y/C =A¥cer@i ng to another aspect of this invention, a
signal processing apparatus for a video printer capable of outputting

har d- copy i mages i nf$éatt-color, subnparsiey: faequentyg neans for storing
bri ght ness data and col or data havi ng been encoded or generated
calculatﬂmi5e9¢ﬁ%ﬁ§sf69meépaﬁa§|ﬁgeth@empaéocaEaFétyrﬁaa She PFéﬁﬁﬂﬁ? RGB
storing neans [ éo bri ght ness _data and col or

gener at i g 3t a InE8NL/Bre T§8pﬁFSPQ&nng?QHFne§§pB£P§e§nd%FH§hﬁﬂ%ﬁs
data: 2 @“ o SO, 0ok S E oS P on b eC b S IR, (BT i
Comver A0 oLRScke] 343l IR ERRr AL 0102 therrml ead
apparatus for a vidgp PLaRiRiofi2PaRhe Ch1@ytRY!ihPerface means not only
eliminates the necessity of providing high-speed A/D converting
means, but also enables déta transferenéé without degradation.
(f) According to this invention. a signal processing_
apparatus for a video printer, comprising: a means for receiving
RGB data output from an external computer; a means for encoding
the received RGB image data into brightness data and color data;
a means for storing the brightness data and the color data; a
means Tfor decoding the data read out from the storing means to
restore the original RGB image data; and a printing means.
Furthér. accordihg to this 1nvention. the printing
Systemr comprising: a means for encodiﬁg RGB data into brightness
data and color data for an external computer or the like; a means
~ for ocutputting the brigptngss data and the color data; é means
for receiving the brightness data and the color data in the video
Printer; a means for storing the video data; a means for decoding

the RGB data for restoration; and a means for printing.



hard-copy inmages in full-color, conprising: a neans for storing video
data having been encoded or generated by <calculation; a neans for
separating the video data read out from tkﬁéestori ng neans into

r

~brightness data and color data; a neans fo

nerating RGB data fromthe

separated brightness data and the color data; a means for generating
‘corrected data frofheéhe eGRditng; meansiel this getmventhgnyi gedexgites orthe
nonitoring fromthe corrected data; a neans for generating a nonitor

si gnal f orhehimessidatmt &) aandeths gatoroiatat (@Y represepdedsd data into
heat data for driving_a theégal head, Accordi ng to anot her
B sPgh

aspect of

this invéhtT G L+ p?obe%si ng apparatus for a video

printer capable of putpuiti d-copy images in full-color, conprising:
a nmeans for stori n&o Drighnt :g)ssg]ﬂilt(azcﬁfyos%gfor dat a havi ng been encoded or
generated by calculation;,oa Of 5 £OLV ing the brightness data and
the color data read out*fQ%m ﬁg%%r{%ﬂiiég a neans for converting the

RGB dat a

nonitoring fromthe corrected data;, a mneans

into corrqﬁ{&cg d!ag& 2 gtﬂf-c&ﬂfé?tﬂ;g%&hﬂ@9.data for

or erating a nonitor

si gnal frgmd 'lﬁ-oéés‘kecbonﬁ?tté’s'seé‘_tﬁ@%@moif’rca%%’gid/%ti’BB thﬁeo%(ragrﬁfatleo'_RGB

data int

0 head data for driving a thernal digital

processi NgagafataintdliS/3. | TEEHOR, QOtdéddd eRgNBbansl ¥ rie® tordlss- dpn
the circuits by reducing the nunber of analog processing neans of the

equi val ernigB fdated ifytin the brightness data (Y) and the color data (C).

In addition.' the digital interface means not only
eliminates the necessity of providing the. high-speed A/D
converting means, but also enables data transference without
dggradatibn.

(g) According to this invention, a signal processing
epparatus for a video printer, capable of outputting hard-copy
{mages 1in full-color.' comprising: a ﬁeans for generating a
srightness signal Y, and a color signal C time-dividedly
cultiplexed of the R - Y signal and B - Y .signél; a encoding
zeans for generating brightness data Y and color data C by A/D
‘onverting the R-Y signal and the.B-Y signal._and controlling the
Sutput of these data in three-state mode; a means for storing the
¢coded data; a means for correcting the Y data and the C data
¢2d out from the storing means by applying a digital calculation

° them to render desired image data; a means for generating



19 but to stabilize the functions of the apparatus by elimnating the

tenperature fluctuation and the change with the passage of tine. Further,

it becones possible to execute positive Vagfé cal cul ation by | ocating

the restoring neans before the correcting c ul ati on neans, thereby

sinmplifying the calculating circuit. } (e) According to this

i nvent i ojonfiter gnell dpboCedgnad ; appamsdits f oFord \PriaPLitié Nee CONPESSI NGy

a nmeans for receiving RGB data output from an external computer or the

i ke: a semtsollbngethedheatt of reedherah IRERdBQE ks B reépeeduieingia

conformty wth NTSC or other standards; a means for storing the video

data; asymeknenowsr gigodilngande w ddocktsignald fndgm fthen input mehdeg

means to restore themto the original RG data; and a printing neans.

Furt her , s1g3&1: pr&nt PAGNSs foregener@didiener tepntndidilksing nvéhe i oporrection
ns_for video data in conformt wth

S ¥
NTSC or SRSEHISIERkar GEOR JAPRE seRiensamaReneton atq ifor T roahtire

for outputti h video, data: nmeans _for receiving the video data
in the \/?%Pe%r%%tg?? inﬁggngomec % BRPUYMHe vi deo data; a neans for

restoring the RGB jpagg data,, Ange2 dild Fo1SwiiH two groups are coupled
to the same data bgs respectively: “
(A) + The output of A/D.converter_having a three-state
output function; o
¢ The input/output of the 1image storing means
image;

¢ The input of the image correcting means;

(B) -lThe output of the image correcting-means;
¢« The input of the D/A converting means for image
restoratibn; |
+ The input of the image printing means.

The 1image correcting means of this invention executes
the same correcting caléulation tiﬁe-dividedly in the 1image
Correcting mode and the printing mode. And by reviewing the
Corrected state in the monitor screen, desirable ﬁard-copy image

;an be obtained.



The encodi ng nmeans of this invention generates video data (Y/ Q)
represented as foll ows: [err] _ ‘ 20
[err] YYC=Y+ C isct: é%dor sub-carrier frequency.
Thi s process conpresses the nmenory capacity for the original RG image
data into 1/3. The (dcodicopmiine txepthis emvengismes slam) Y)processing
data (C) fromthe video data (Y/C), and restores the RG inage data

t her ef roapparatus fon a added @rinter doppedsing £1d anmane fior n@enetrating
elimnates the necessity of providing high-speed A/D converting neans, but
al so enap| BEightaessasdienaince and orolayr i made by timgfdividedly
According to,this invention, a signal _ processin apparatus for a Y;degor

print er, BRLFHPLEXADE o theanRTor & _ Viand % A $1ENPit 4 ofSARS

br i gt neSERRERE LR, " Eeor Rren R dika (band e FatRr At oot Harh

2?&'}28 %éﬁér?gh@ ™Y Sitn e O U fhd ! AL b [TABALE,  and
controlling the output of these data in three modes; a means for
transferring the Y data and the C data without applying any
process thereon in the freeze mode of the image, and correcting
the - Y data and the C data to desired image data by applying.
digital calculafion thereon in the correcting mode and the print
mode; a means for storing the desired image in désired pixel
composition; a means for generating monitor vidéo signal; a means
for generating video signal by encoding the two or the three
signals; and a means for executing heat control of the thermal
head to print the image: a means for feprodycing the synchronous
signal and the reference signal from the input video signal; a
zeans for commanding or controlling the correcting values etc.
b2sed on the input entire sequence operation data or the
torrecting value. z

In short, the components: (1) an output of the A/D

converter “having three output states; (2) a digital correcting
tans for selecting the operation mode; (3) a printing means; and

(4 .
%) a psa converter, are coupled to the same data bus, and are



restore the original RGB inage data: apd a pF% ting neans.
Further, according to this invention, t he prftting system conprising: a
means for encoding RGB data into brightness data and color data for an

external co the like; neans put ti t he brightness data
and the 0598 ¥ lelg%r 1 a"rf's""”faa(ﬁn‘i’eecé"\ﬁ?hgt&fe l# s REQFLFI: t hethe
col or data d rinter nea stor the vi deo dat a
means for 8 %Eﬁg\e ﬁ’é%?%irat%{“r@‘ ﬁ&gﬂ e R%, ‘fﬁ#}fﬂ@g
21 means of th|s |nvent|on generates t he
brlghtness atga Y? 3“3%% color data (C) represented: [err] C=

(B-Y) SIN (2[err]Tﬁﬁptkorrecting cirdﬁﬂfqof'%hfgjid¢§ﬁ¥fdnf§¥§3 has a

where fsct = color sub-carrier frequency. This process conpresses the

menory capasittyohobft hontridiilalg l%% flchdag &F AHdatd 3 in F&H&i"@font hgo
decoding nmeans restores the RGB data fromthe brlghtness data (Y) and

‘the col orthet &mége. data corredvingdduhnicaion.he digital interface neans not
only elimnates the necessity of providing the high-speed Al D
converting means, bitl)al Accaraldings dat #hiisadisvention W tahofimagegrneeesr ding
apparatus for performing hard-copying process for a desired
image, comprising: a plurality of means for recording fhe image
with a relationship represented by the following formula:
P=Te«Ce«BeS s« L
where
P: recording time for one color
T: reference heating time
C: continuing number of the reference heating time T
B:.number of divided blocks of the thermal head |
S: number of sub-lines
L: number of all lines of record,
Wherein more than two types of images, having the same number of
?ixels for one side while different number of pixels for the
other side, are hard-copied in the same size and same time, by
controlling the recording parameters 8s Tl « Cl « Bl « S1 « L1 =
T2 2 C2 ¢ B2 ¢ 52 « L2 (1: image 1, 2: image 2).

The parameters 1in this invention are the reference



(g) According to this invention, a signal processing apparatus for a video
printer, capable of outputting hard-copy inmages in full-color,
conprising: a nmeans for generating a . brigmﬂﬁéss signal Y. and a
color signal C time-dividedly multiplexed of the R- Y signal and B

color signal C _tim f ed “of |

data C oys B AEonUaRE: g e AoprepyifE bRt B YR CTRCTERCE ALY
trolli h t LOf d 1,8 - - gt at ;

Tori ng 1 HERe onTade i the RURRERBY0s U8 11088 X7 Mo On, Slviged

read out §iQ8ksh8rsStRel #HeFaRANS HRkd2BPh Y 3@ ta 18 &/ fdlxedvadh@tion on them
to render desired inmage data, a neans for generating :

22 nonitor video (ghgn@dlecord@inEeaes thiier inventiong lane imwgge rewprding
controlling the heat of a thermal head; a means for reproducing a

synchr oncaspsrgtas 48dcomposed Sughalthktomlaseri ldghtyigéneratieshdin a dight
means for generating or controlling the correction coefficient from
i nput sequeseraterr 4si dntensd tyomodud ased da agsondanee HEh the output of
correction anount. In short, each of the followi ng two groups are
coupl ed - a cPrintingesdgnalogeneratorti thiey intensity-modyl atethd asarputl ight
A/ D converter having a three-state '
is converted into heat energy: and an image is fqrmed on a
recording media by means of the converted heat.

Further according to this invention, an image signal
processing apparatus designates a processing area of quantized
data stored in a memory, and performs special process on the
designated area data for image. correction.

Still further according to this invention, an image
signal processing apparatus: extracts high-frequency component of
digitai image data; calculates correcting data from a correcting
coefficient or a judging coefficient being capable of set at a
desired value together with the extracted value:; adds the
calculated . cdrrecting. data to the target pixel data; and
digitally emphasizes the outline of the image.

In this invention, non-coherent light is converted into
coherent light by the lighf resonator, and the image recording 1is
Carried out with this coherent light, thereby the convergence of

the 11ght can be enhanced to render dot-stable image recording.



out put function; * The input/output of the inmage storing
nmeans | nmage; * The input of thg:»image correcting neans;

(B) * The output of the inmage correcting mea * The input
of the DJA converting neans for image restoration:

i nput of the image EPFﬁhPﬁgiﬂeéﬁés nventlion,T#& b#ﬁ@@eéoppééﬁpﬁg ﬁ@amynﬁy

this |nvent|on exei t he same correitlng glcglatlgn ti apxldedly in
the i nageth %or?%ﬁ? ﬂ@ REQses%d eXReUSL VALY ngndBe. data 9°P§9 ewfing 8fhe 8rea
corrected st tg anltor SCreen, deS|rabIe har d- copy |nage can be

obt ai ned. des ¥ the user 23

According 1o th' S | gyeRy! %‘ﬁrftﬁeﬁ-' Qﬂakh?éo‘iﬁ%h‘&?onap%r a%iﬁ%of:?m% Vh:g%%ess

printer conprising:  a nea or "génerating At ess s gnal

col or si gpal t I\l I exmnkg | a
the B-Y s?gné?bﬂEQEZPMg b?% %P§ qg§e¥g??h9hgkheb9brFdﬁ?ﬁg£§h§gg§c$ﬁgﬁ% E%hf

col or datggtfacted M&ueoa\feﬁ:hlenaxghbQreaﬁbaaynea&poa'ea&abfand;het he11 gaad0r
signal, and controlling the output of these data Iin three nodes; a neans

for tranﬁﬁ@gél ndatahetoyfréat athedcbheectdnga detBoucalendbetiedd faym the

process thereon in the freeze node of the inmage, and correcting
freely-established correcting coefficlient or Judging
coefficient. Thﬁs. the user can desirably correct the outline of
the image.

The above and other advantages, features and additional
objects of this invention will be maniféét to those versed in the
art upon making reference to the following detailed description
and the accompanying drawings in which a structural embodiment

incorporating the principles of this invention is shown by way of

illustrative example.



the Y data and the C data to desired i nage data by applying digital

cal cul ation thereon in the correcting node and the print node; a neans for
storing the desired inmage in desired pixel conposition; a nmeans for
generating nonitor video signal; a means for generating video signal by
encoding the two or the three sigpgls; g?? a nmeans for executing heat
control of the thermal head to pr th e; a neans for reproducing

t he synchronous si gnal &REEFhBEﬁﬁRb?EBQE QFgREE DRAMINGS i nput vi deo
signal; a neans for commandi ng or controlling the correctin ues getc.
based on the i npk1@ntite é§quénEE°6§e¢£PFBﬂmd§PQWéP5tH@ cG@i&ﬁi?m)%g

In short, the co an out put of rter Vi ng three

outputsﬁ%ﬁ%ﬂ?l( °%9E§SPF P£EGFPEE§| §°°ﬁggﬂ§ F8rt§3 V&S éloperatlon
mode; (3) a printegg 1egng, g ofd) afa BrAn SRYRLLE anareaa&ng,dr e W

sane data bus,

control | ey odék af&PngEgﬁalﬁ?. d&f&tiﬁgeﬁﬁbngﬁ g %ﬁﬁﬁ acéJFHI%F ,
correcting process, pfinting process real1zing des
operati Onthis inve fioghe correcting circuit of thIS |nvent|on al so has a

- function of controlling the flowng of the data, in addition to the inage
‘data correcting fRPGli08.1s a block dfhgré@cshéwifigl @nt Rixamplecsf G, ¥/ C

i mage recording apparatus for perform ng hard-copying process for a
. desired decoder for separating brightness data Y and color data C from
video data Y/C according to this invention;

FIG. 4 1s a block diagram showing an exémple of a
éorrectof for desirably adJusting the image according t6 this
invention; .
| FIG. 5 1is a schematié view showing an exampie of an
image memory composition;

FIG. 6 is a block diagram showing an example of a
printing circuit according to this invention;

FIG. 7 is a schematic view showing the difference 1in
data reading method between correcting mo&e and print mode;

FIG. 8 1is a schematic view showing the operational
position relationship of the synchroniziﬂg signal to the
respective mode; |

FIG. 9 is a block diagram showing another example of a
signal processing apparatus for a video printer according to

this invention;



I mage, conprising: a plurality of nmeans for recording the image wth a
rel ati onship represented by the follow ng fornula: P=T* C* B
* S* L where P: recording [jne f one col or T. reference
heating tine C:. continui ng nunber ° he reference heating tinme T,

B: nunber of divided bl ocks of the thermal head S: nunber of

sub- i nes [FIGWnmEs »é albldclkediagramcshdwinghaneitheroexanpdre t vaf
types of inmges, having the sane nunber of pixels for one side while

di f f er enttheu/& erfcqder|acdarding totthissinvensdonhard-copied in the sane
size and sane tine, by Controlling the recording paraneters as T1 * Cl1 *
Bl * S1 * L1 = TFAG.CAY pps+a Hlock }diagrampghoving: apppgxample of a
The paraneters in this invention are the referen

25 heat 6Bk PEOGERS (iR BRRATAFYGTRY B ViARO, BFAPSATe ASSONMNE | & T

and the 3%gber of sub-lines S. The nunber of divided blocks of the thernal
head B i &t %QYQPF'gﬂmivalue. (j) According to this invention,

an | mge, recor di g APRRS A4S J % FEIP RFsFHA"shBRLng) 83T a1 oY 2
image calculator according to this invention;

FIG. 13 is a block diagram showing an example of a -
filtef for separating the color data and the brightness data
from video data in conformity with.NTSC standards according to
this invention; |

FIG. 14 1is a block diagram showing an example of a
filter for e.g. emphasizing the outline of an image according
to this invention;

FIG. 15 {is a block diagram showing an example of a
general composition of an image memory according to this
1nvent16n;'

FIG. 16. is a block diagram showing an example of a
read-out block of an 1image calculator according to this
invention; | |

. FIG. 17 4is a block diagram showing an example of a
filter capable of designating a coefficient according to this

lnvention:

FIG. 18 1is a block diagram showing an example of a
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‘resonator is intensity-nodul ated in accordance with the output of a
printing signal generator; the intensity-nodul ated |aser light is
converted into heat energy; and an image is forned on a recording
nmedi a by means of the converted hdat. 29 Further according to this
invention, an image signal processing apparatus designates a processing
area of gpaginged blbdla SHP' edn i NimagenDExl calgdtoer f acaBranag altopr oudds on
the designated area data for immge. correction. - Still further
.accordi ngnventtiion ;i nvention, an inmage signal processing apparatus:
extracts high-frequency conponent of digital inmage data; cal cul ates
correcting data fRI@a a X9rristarnblockhedisgramt showinguayi ngxempilie ciofnt a
bei ng capable of set at a desired value together with the extracted val ue;

adds t hesignrdul AraresHIRECEPPRratRS afOF 08 vhdeo Rriptery agcorging tong
digitall¥ enphasi zes the outline of the inmage.: In this
i nvent i o 18oANYEREIOR: | ight is converted into coherent light by the

9Nt resonator, (A ! TRGCs EESLE B kFenoRhohTHE MR, oAb LeE
Fur ther PRETALS MRAHITShIE, PRAEAREE FE R YAde] BELPSer, 2csordine to
process %ﬁEEUTﬂGﬂﬁQth§he data | ocated in an area :

FIGS. 21, 26 and 27 are block diagram showing examples
6f a signal processing apparatus_for a video printer according
to this invention; _ |

FIG. 22 1is a block diagram showiﬁg an example of a
composition for éalculating the RGB data from the brightness
data and the color data;

FIG.-.ZS is a block diagram showing an example of a
composition for converting the RGB daia into correcfing data
with a desirably regulated image quality;

FIG. 24 1is a block diagram showing an example of an -
image memory according to fhis Invgntion:

FIG. 25 1is a block diagram_showing an example of a
printing éircuit according to this invention;

"FIGS. 28 and 33 are block diagrams showing examples of
& signal processing apparatus for a video printer according to

this invention:



___.M

desi gnated by the user. Still further in this invention, the
snoot hi ng process [/ enphasizing process are perfornmed by

addi ng/ subtracting the extracted value of ékg hi gh-frequency conponent of
the digital inmage data to/fromthe Jorrect data cal culated fromthe
freel y-established correcti-ng coefficient or Judgi ng
coefficient. ThuFIGSe 28 ecandaldl dese rbbogk cdtagrams hshowingnexapplese of

i mage. The above and ot her advantages, features and additiona

obj ects of YV eniondsen | accordingetomthissinventione versed in the art upon
maki ng reference to the follow ng detail ed descrlptlon and t

acconpanyi ng dr afidfg®- i 30 wRé 33 are Jelesk éﬁﬁﬁﬁmﬁeﬁﬁ°w4H€oF§BPa%Pﬁg Phe

g%lnilzles of Eﬂ‘¥?énvent|on kﬁfshoggh£¥E¥a¥ I||UStrat|¥FG?XinPLea

f
ncoordingt ot hi FAGKPs ABEPSE Sfe Yy 3bRIR o BLARE EHON AR EKARHT o5 of
exanpl € 2l <3 glla1 mwggséiﬁeﬁ@%s@ﬁgyfgfdw@ia&g bPentERORCdBFA1AECORY 1O

to this® ock d ram show ng an exanpl e

a Y/C this invention;

FIG. 35 is a block diagram showing an example of a Y/C
encoder according to this invention;

FIG. 37 1is a block diagram showing an example of a
siénal brocess;ng apparatus for a fideo printer according to
this . invention;

FIG. 38 1is a block diagram showing an examplg of a
digital cbrrecting circuit according to this invention;

FIG. 39 1is a block diagram showing an example of a
printing circuit according to this invention; |

 FIG. 40 1is a block diagram showing an example of a
signal procésélng apparatus for a video printer according to
this inventibn: . |

FIG. 41 1is a block diagrdm showing an example of a
digital correcting circuit according to this invention:

FIG. 42 is a blocﬁ diagram showing_an example of a
Printing circuit according to this invention;

FIGS. 43, 45, and 48 are block diagrams showing



decoder for separating bri ghtness data Y and col or data C'frpn1 vi deo data
Y/ C according to this invention,; . FIG 4 is a block diagram show ng
an exanple of a corrector for de |rablﬁgiajusting the i mage according to

this invention; FIG. 5is a sc tic view show ng an exanple of
an inmage e np FIG 6 is a block diagramshow ng an
exanmpl e ofe@P ﬁ%lﬁ? Q9qﬂ9§ﬁF1&803Palﬁ&aﬁghﬂﬁ:9ﬁﬁvﬂﬁﬂﬁmﬁﬁer according 7
is a sch view shqwing the difference in data reading met hod bet ween
correctlﬁgaﬁhﬁg HHeBEqﬁP *nmode; FIG 8 is a schematic view show ng

[ especive node; TRt 4471e & Yl b aga SEMIRY 8RR} B SRs Koy
?ngntfgﬁﬁa& REQEEAR BQrapRALAl Yipbkor a video p;gnter aCCOL?EPglgO|;h;S
bl ock di agram shpmng At &%f aexsiseked%gr%e s}{/o@iﬁ%c%*xer S IH bt 0d h' S

I nventi on; Is a block diagram show ng an exanpl e
si gnal pdsmposiogonppabet u&hﬁggmgw %0 paraheite®sCoadctiding t R this

i nventi on;
invention: .

FIG. 48 1is a biock diagram showing an éxample of a
composition for changing threé parameters according to this
invention:

FIG. 49 1s a schematic view showing an image recording
apparatus according to an embodiment of this invéntion:

FIG. 50 is a schematic and sectional views showing a
light-heat converting head accordiﬁg to an embodiment of this
invention;

FIG. 51 ié_a schematic view showing a composition of a
laser resonator according to an embodiment of this invention:

FIG. 52 1is a block diagram showing an image signal
processing .apparatus according to an embodiment of this
invention; z |

FIG. 53 1s a block diagram showing a detailed
Composition of a signal processing circuit according to an

embodiment of this invention;

FIG. 54 1is a block diégrém showing a detailed



i
FIG 12 is a block diagramshow ng an exanple of a image calcul ator
according to this invention; FIG 13 is a block diagram show ng an
exanple of a filter for separating the color data and the brightness data
fromvideo data in conformty wth SC s ‘gdards according to this
I nventi on; FIG 14 is a bl otk dia§? m showi ng an exanple of a
filter for e.g. enphasizing the outline of an inmage accordin to this
inventiorgompositiop cof18 congrpilodilogkagesordingi &9 8A ceabpddimenty of
general'congos'tion Rf an image nenmory according to this invention; _
FIG 16 i ¥hLSpiB¥RDEI83am showi ng an” exanpl e of a read-out block of an

i agr am show ng ahIExampPS of %a o | PLAFR A (4BeEaB; SBOF4RE | fy o deceiled
coef fi ci eﬁénﬁ%ﬁ?ﬂbﬂgotfoat g'i%n'a&"%@%'c%@sing circuEItGacg:grhin%ZS:loo\%ﬁlﬁlotq::h%gf am

showi ng a nplre - of ~a _ _ _ _
D 0"l sm SO aEBCoroahaY aoncagiarng, Lo, M Tnvention

FIG. 58 1s a block diagram showing a  detailed
compdsition of a controller for designating area according to
an embodiment of this invention;

FIGS. 57 through 62 are explanatory views shdwing the
relationship between an image temporarily stored in an image
memory and the area designation for a vafiety of configurations
according to an embodiment of this invention; |

FIG. 63 1is a block diagfam showing an -1maé¢ signal
processing apparatus according to this invention;

FIG. 64 is a block diagram showing a detailed
composition of a correcting data calculating circuit according
to an embodiment of this invention; |

FIG. 65 1s a graphic diagram showing a relationship
between an input data F and a correcting coefficient'x and an
output data H according to an eﬁbodiment of this invention;

FIGS. 868 an& 67 are graphic diagrams. showing a
relationship between a state of an image resulted from an
Outline correction and a correction coefficient K:

FIG. 68 is a block diagram showing an. image signal



si gnal processing apparatus for a video printer according to this

I nventi on; - FIG 20 is a block diagram showi ng an exanple of a
signal processing apparatus for a videqg.printgr, according to this
i nventi on; : FIGS. 21, 26 and 27 tare bl Gi‘diagran1shomﬁng exanpl es

of a signal SE, a arat s for a video printer accordi to _this

I nventi on; éggiﬁ?Cigggarg 3sblﬁﬁﬁoﬂpgﬁFan¥ghoﬁPnge ﬁ°§§§§BFe 8% a this

conposi tion f lating the RGB data fromthe brightness data and the
{i¥err€i 61

col-or dat a; FIG 23 is a block diagramshowi ng an exanple of

a conposition for cpfgertipgg t?g REB gfaék'”?gfﬁgéﬁecéh SWifgtaa W HRtailed

desirably regul ated 1 mage qual i ock di agram

showi ng an QgipY$1 flona8f ANBEPreBEPhY Aatar daleuiftifgScip¥aNti OBccording
FIG 25 is a block diagramshow ng an exanple of a Printing circuit

according tagd ldrs emvedimenit of this ihnVvéhtidR;and 33 are bl ock dlagrans
showi ng exanpl es of. a signal processing apparatus for a video printer
according to this inFR@ti om0 is a graphic diagram showing a 3Pelationship
| between a high-frequency component F and & judging coefficient
K and correcting data according to an embodiment of this
invention; _
FIG. -71 1is a block diagram showing a conventional
signal processing apparatus for a video printer:
FIG. 72 is a block diagram showing a conventional image
recording apparatus;
FIG. 73 is a block diagram showing a conventional heat
controlling circuit for a thermal head:
FIG. 74 is a schematic view showing a two-dimensional
~ time progresé in a conventional heat controlling circuit;
FIG. 75 is a perspective view showing principal parts
of a conventional image signal processing apparatus;
FIG. 78 is a block diagram showing a conventional image
signal processing.apparatus:
FIG. 77 is:a schematic view showing an example of a

L ~ part of digital image data.



FIGS. 29 and 31 are bl ock diagranms showi ng exanples of a Y/ C encoder
according to this invention; FIGS. 30 and 32 are bl ock di agrans
showi ng exanpl es of a RGB decoder according to this invention;

FIGS. 34 and 36 are bl ock di agrans ihomﬁndB%kanples of a signal processing

s bl 3§g<f'3ir agr am Shoui ng. an §§§§E€EBQPE§C#@&@#%§$ tsording to this
A ik oG BAME A e o
i nventi ory nal Ekgbeggihgb Pgh?ﬁ%ug' FA $QW" fTﬁf?F”E%@?f%%ﬁg to_

digital correcglng I rcul |s I nvent | _
a bIock(Qﬁggagﬁagﬁgqaﬂ 3Q g{ggﬂlgig ram.Printing circuit according to thls

i nventi on; 40 is a bl ock di agram showi ng an exanple of a
si gnal prOCESS'“QIﬁDDFIGtui .f ¢heaniindea1B" desegnateor@siedtivélys 99, a
I nventi on; 41 is a block diagram show ng an exanple of a

digital qmmec(dngiealcmnu:ewaeedlagrt:aithfarl recelivimg and prfo€esdPngs

a bl ock diagram showi ng an exanple of a Printing circuit according to this

inventiorRGB data;FLGS, 43Y/C5enendestfaregeneriatdngyviddecdatagy/C in
conformity with NTSC standards from the RGB image data; 103, a
Y/C decoder for separating brightness data Y and color data C
from the video data Y/C; 105, a correctof for correcting the
both data Y and C to a desiraﬁlé image by calculation: 107, a
clock generator <comprising a means for reproducing a
sﬁnchronizing signal or a reference clock signal from an input
video signal; 109, a controller for generating controlling data
for an entire seqﬁence control or part control, and controlling
signals. Other components not mentioned above are the same as
in the éonvenfional apparatus.

FIG. 2 shows an embodiment of theqY/C encoder 101 for
digitally modulating the image data. In FIG. 2, the numerals
designate respectively: 104, input terminals for the RGBi data;
1068, an amplitude controller for multiplying the amplitude
value of the RGB data by “"alpha™; 108, a brightness/colorl
difference calculator for generating brighfness data Y,. and

color difference data R-Y, B-Y in conformity with NTSC



31 exanples of a conposition for changi ng one paraneter according to this

I nvention; - FIG 44 is a timng diagram show ng a detailed sections
of a heating reference tine; FIG 47 is a block diagram show ng an
exanpl e of a conposition for chanding twafparaneters according to this

i nvention; FIG 48 is a block diagram showi ng an exanple of a

conposi ti ofdRdaf@snonng,t Br PFPILATR PassAFAALE NI for hidt tifgetheOnband
FIG 49 is a schematic view showi ng an i mage recording apparatus according

to an enbasif netheof gBhéerateandata; 112, a YAGGgddkrstor scherut génandting
sectional views showng a |ight-heat converting head according to an
_enbodi nentvideot@data YiCefroanthe brighthleds/cblior dkifemence datasshdisng
a conposition of a |aser resonator according to an enbodi nent of this
invention;a 3ST buftersforscanirodd isigaghemastputh@tate nale spgaardance
processing apparatus according to an enbodi nment of this -invention;
FIG 53 with thepmedr: dil8gr am outpNthGerminak fordthevheerdakack/g-
signal processing g&&?ui% agﬁgagi”%aniﬂlple of a Y/C decoder 104 for
separating the brightness data Y and the color data C'from the
video data Y/C. In FIG. 3, the numerals ~ designate
respectively: 118, an 1nput.term1nal for the vidéo data Y/C
read out from the image memor&: 120, a delay element fér 1H (H:
time for scanning one horizontal écanning line) (hereinafter
referred as "1H-DL?"): 122, 1/2 multiplier; 124, (-1/4)
multiplier; 126, an adder; 128, 'a filter circuit; 130, a delay
ciréuit for timing adjustment; 132, a _subtracter; 134, an
output terminal for the'brightness data Y; 136, an output
terminal for the color data C.

FIG. 4 shows an example of a corrector 105 for
desirably correcting the image. In FIG. 4, the numerals
designate respectively: 138, a Y calculator: 140, a R-Y
calculator; 142, a B-Y <&alculator; 144, a separator for
separating R-Y and B-Y colpr difference data from the color
data c§ 146, a time-divided synthesizer for the calculated data
of the R-Y and the B-Y; 148 and 150, output terminals for the

corrected dhta Ym and the color data Cm.



enbodi nent of this invention; _ FIG 54 is a block diagram

showing a detail ed 32

conmposi tion of a control block according. tq34p enbodi ment of this

i nventi on; FI G 55 is a block diagram showing a detailed
conposi tion of apignas ghergSal gengkatutbnpesetibadorotheothege cuadyent
of this invention; a block diagram showng a
deta'|ed1599”p051ﬁ'0PIQf s, Ceﬂbrﬁhheraier desiignatengrespecadveddi:ng15d. an
embodi ment of this invention; FIGS. 57 through 62 are expl anatory

Vi ews shquu;/dﬁmputetarmmﬁamspfobetneeniaaouﬂage ¥éBpdmar bloy cItioASE i @
an image nmenmory and the area designation for a variety of configurations
accor di n@RAM an memorly srenl58f t Ans addeesisonselector; éﬁ 683 | reefiock

di agram show ng an image signal processing apparatus accord| hi s
i nventi ogontroller; | t82. 63 cgrrgcténsbsongrﬁggaﬁx RS Wi m5n4§’%ﬁét£

conposition of a correcting data cal cul at;in |rCU|t d
embodi megddsiesses plehhpogorrecting mPPG.gé 458y 8?38%r8EQ?§6V§ﬂ§gﬁ§ﬁ ng

2 relatlonsr“éanaging the addresses of the printing mode.

FIG. 6 shows an example of the printing circuit 165.
In FIG. 6, the numerals designate respectively: 168, a RGB
calculator; 170, a pixel decomposer for éolor conversion: 172,
a print selector; 174, a memory composed of SRAM and ROM; 176,
a head driver; 178, an address generator for printiﬁg process;
180, a printing calculator; 182, .printing controller; 184, an
output terminal of the head data HD. . |

The operation of this invention will be now described.

To start up, in video signal input mode, the output
terminal of the Y/C encoder 101 is previously set in off state
of three states. An analog video signal Y/C 1input to the
terminal is directly encoded in the A/D converter 185 to video
data Y/C (a). | |

The conditions for this encoding operation: number of
quantized bits = 8 bits; sampled frgquencf = 4 &« fsc (fsc: 3.58
MHz); pixel composition = 768 (H) e 480 (V). The image memory

101 stores the data for one screen from a predetermined



bet ween an input data F and a correcting coefficient K and an output data
H according to an enbodi nent of this invention; FIGS. 66 and 67

. are graphic diagrans. showing a relatlonshlp between a state of an
image resulted from an outlind corre3hfon and a correction coefficient

K; _ FIG 68 is a block diagram showi ng an inage signal

33 processw@mmﬂrﬁit@ paesefdmmea%raer enbodi ment of this

i nvent.i on; a block diagram showing a detailed
conposition of a cat eCtMlg dﬁiﬁecal thé ataddress cuddtacchromngthéo afireeze
enbodi nent of this invention; FIG 70 1is a graphic diagram -

showi ng aconﬂnnﬁkﬁshihBObﬁnmEEG.a5highsélemm!ﬁmhwcﬁM@onﬁ@dthandsalector
judging coefficient K and correcting data according to an enbodi nent
of this epdentinput to theFPRAM mgmMYal%ﬁockImutaghmmng the DRAM
conventional signal_ processing apgaratus for a video printer

FIG 72 i sDEBOrdcidf abt andapureRtrol ofl chie oheee? t?%%?ﬂl H§0-
AT ST K<t NI N e R R LT T
showing a &ﬁ?bdho 'c%he output state of the A/D converter 188 1s set to
off state of the three states. The RGB data generated in e.g.
an external computer is input to the terminal IN1, and then
supplied to the DIF ciréuif 99 for reception and rearrangement.
This received data is input to the f/c encoder 101 to be
converted into the video data Y/C therein. :
~ This conversion process will be now explained with
reference to FIG. 2. .In FIG. 2, the RGB data bér pixel input
to the terminal 1s multiplied-by alpha in the amplitude
controller. The brightness/color difference calculator
generates brightness data Y and color difference data R-Y, B-Y°
in conformity with NTSC method, from the amplitude controlled
data. For example, the brightne#s data Y can be expressed as
follows: £
Y = 0.3 (R) + 0.59 (aG) + 0.11 (& B)
Similarly, R-Y and B-Y also can be calculated using above Y.
' The BPF 109 1imits the band width of these brightness data and

Color difference data by a low-pass-filter characteristic. The



time progress in a conventional heat controlling circuit; FIG 75
is a perspective view showi ng principal part's of a conventional inmage

si gnal processing apparat us; FIG 76 is a block diagram show ng a
_conventional imge signal processigg app E%us;, _ FIG 77 is a
schemati c view showi ng an exanple 6f a g%, of digital inmage data.

34 Y/C generatoPEE@ﬂ-EQm&Tlcg\ior .dataI ¢ Waich Of1d NGrade by

acconpanyi hg drawi ngs shows an “exanpl e of a signal processing appar at us

for a vi dggmRlidihadedAGO" HuIS 11 exiigs tHY/ ! 11'&” diF fiQatedi AELR-Y and
In FIG 1, the nunerals designate respectively: 99, a DF (digital

interfacep-¢ir alitern@tel§ce Wnl rRtleny GAed HataRalaty  Hddimg Y/the
encoder for generating video data Y Cin conformty with NISC standards

fromthe BEBghtngssiaata hkreto.Y/ Tlhie@Sebuffersdisy auitmits ividerrdatat a

Y and color data C fromthe video data Y/C, 105, a corrector for

correcting/Cheinboom dtiateyr amhic twidealadtaaAC i (hdgd sHwrkgtan atton;the7,

a clock generator conprising a nmeans for reproducing a

synchr oni i#magesi pemoryr 45%f ainsleye the@addneaml qankFadn ibputthe dexeeze

signal; ‘109, a controller for generating controlling data C
controller 160. pon. executing above-mentioned process
repeatedly an image composing one screen, the RGB image data
freezing process terminates.

- With above operation.'it 1s possible to free:ze thé
desired image in both the analog video sigpal input mode and
the digital RGB data input mode. To shift to the next mode,
the both outputs of the Y/C encoder 101 and the A/D converter
185 are turned off. The freezed data in the image memory 152
is read out (c¢) under the address control of the correcting
controller 162 in FIG. 5 , and then transferred to the Y/C
decoder 104. The video data Y/C input through the input
terminal 118 of the Y/C decoder 104.shown in FIG. 3 will be
delayed by the 1H-DLY 120 which adjusts the pixel positions for
three lines inciuding contiguous upper and lower lines so as to
be data f, e, and d. These data are put into calculation in
the (1/2) multiplier 23 and the (-1/4) multiplier 124. The
adder 126 calculates s = 0.5 e - 0.25 (d + f). The filter

circuit 128 having a band-pass property eliminates unnecessary



for an entire sequence control or part control, and controlling signals.
O her '‘conponents not .nentioned above are the sanme as in the conventional
appar at us. FIG 2 shows an epbodi mgnt of the Y/ C encoder 101 for
digitally nodulating the inmage data.*In Fl 2, the nunerals designate
respectively: 104, input termnals for the RGB data; 106, an anplitude
control | ecolpdbnenitisi pkeepy tthe allort dhta CGilfyomithehs RE &ft aaHy "ddtdha”;
108, a brightness/color difference calculator for generating brightness
data Y, Thade coutputdi idfaaciare otitipmt Frém theY terminadnfl@én tas wvealor
NTSC " standards; 110, a BPF (band pass filter) for limiting the
band of damha. generated data; 112, a Y/C generator for generating video
data Y/ C fromthe brightness/color difference data; 114, a 3ST buffer for

control ling the ofegavhddsne theaddsemttasa ¥i/Ch ande theaeoloms datp dut (R
Lo el 28 BEreioR da kg mpsm adigiet TR F oY IR 6! Felbf o
(e ot 9581 o 8819, 1 ¥0Cpre, ool i ns Nona S S LR o o
[romthe LRBOBRTRIRRKIH T IR B col At o U Shschl WP o M
through the terminal 134 as brightness data Y.
Thus, the video data Y/C have been separated into the
brightness data Y and the color data C.
The both.lsebaratéd data 'are transferred to the
corrector 108 shown 1in FIG. 4, where the Y calculator 138
executes an amplitﬁde value calculation or off-set value |
addition or subtraction on the brightness data Y so as to
output desirably corrected brightness data Ym through thee
terminal 148. The separator 144 separates R-Y data and B-Y
data from the input color data C. The R-Y calculator i40 and
the B-Y calculator 142 calculates an amplitude value or an
off-set value of the data respectively to correct to a
desirable data. The synthesizer 146 synthesizes the corrected
data by time-divided multiplexing, and outputs the corrected
color data Cm through the terminal 150. Each of  the

calculators 140, 142 receives calculation parameter frém the

tontroller 109.



referred as "IHDLY"); 122, 1/2 multiplier; 124, (-1/4)

mul tiplier; 126, an adder; 128, a filter circuit; 130. a delay circuit

for timng adjustnent; 132, a subtqacter; 34, an output termnal

for the brightness data Y; 136, an outpd@‘ termnal for the color data
C. FIG 4 shows an exanple of a cortector 105 for desirably
correcting the inpges,| dekifably tberedtedabsigHefibgsadea tac YRe@ind/elas1ok38.
a Y calculator; 140, a RY calculator; 142, a B-Y calculator; 144, a

separ at orddta Cmegpreabbuogifed.and B-Y color difference data fromthe col or
data C, 146, a tine-divided synthesizer for the calculated data O the RY
and the B-Y; 148 Thesesoprvecped detai willd ber restoredr tocasalost & igmnaidsl

the color data Cm FIG 5 shows a general conposition of

t he i nagd ek yD/Aseonvergerri88.5 the -nunerals designate respectively:
154, input/output term nals for the video data Y/C (a, .h, c); ,156, a M
menory; 158, aniP@ddPBSSdeterdrrBit 18fpgengratescp, ¥ldegnt sdgnadl L o
correcti controller for .mapagi pg the addresses of the,corregting node;
Ton *a AT P oRERtPred St Biateand: A TeRE  LhaRscecbon: toe St ng 11
node.

this time, the encoder circuit 190 adds a synchronizing signal
(m) restored ( in case of video signal ‘input mode) or genérated
( RGB image data input mode) in the clock generator 107 to the
restored signal, thereby rendering a video signal in conformity
with NTSC standards. '

Referring to the monitor image, the user can change the
cor:ecting calculation parametérs of the controller 109
equipped  with a man/machihe interface means to execute
correcting process with them in the corrector 105 for obtaining
desired 1image quality (changed brightness distribution, hue,
and satﬁration. This correcting process is carried out in the
synchronizing signal period of the video Section. Thus, the
correcting mode has been generally described.

Next, the printing mode will be mentioned.

FIG. 7 shows a difference in the data reading method
‘etween the correcting mode ana the printing mode.

As shown in (A) of FIG. 7, the video data are read out

‘" the order of 1-3-5~...2-4 at line unit composed of 768



FIG 6 shows an exanple of the printing circuit 165. In FIG 6, the
nuner al s desi gnate respectively: 168, a RGB calculator; 170, a pixel
deconposer for color conversion; 172, a print selector; 174, a nmenory
conposed of SRAM and ROM 176, a head drivé] 178, an address generator
for printing process; 180, a printing calculator; 182, printing

control | er pik@lds arin ciltedortraatiing mide he ITeachelprinping mode asThshown
operation of this invention will be now descri bed. To start up, in
vi deo signdn i fBt. e video slatatare teadoubifror she basoddpe1oto s the
previously set in _off state_ of three states. An analog video signal

Y/ C input 4808h { Adne ReR MIlines)i (Bt 1y Qhcdheat 30 wRiE e BnPdXeds 148

to video data conditions for,this encodin

/ : h
oper ati on: °Han§ric’:‘et(ffa)a‘1ﬂ1a‘-fﬂqsz"é¥}’%?fte]§"= i REXT BRI X frﬁﬁﬁeﬁ(‘??%:oﬁ’t* AL

101 st or cs tPho SR BT SHULTSILIRE L prEFasache pebPoriREsol By

in a prede%&&g@gpd order. At this time, the address data
from the €eZz€ controller 160 in FIG 5 is selected by the address

selector  and i Npup{e® t he HRAN ETFUa dfbnsh i BEGke BT €he  B9nBRAYn1z1ng

signal and the motion position for each of the modes. 1In FIG.
8, the code (A) designates a synchronizing signal representing
one horizontal scanning period by H, while the codes (B), (C),
and (D) designate the freezing mode, the correcting mode, and
the printing mode respectively, where the motion positions are
represénted by ON. It is understood that the correcting mode
and the printing mode are time-dividedly acting. |
The printing mode will now be described'with reference
to the FIG. 7 and FIG. 8.
_ The video data, read out under the address control by
the printing controller shown in FIG. 5, will be input to the
Y/C decoder 103. In the same manner as the correcting mode, it
is separ;ted into the brightness data Y and the color data C.
However, it 1is necessary to satisfy the condition of p
2 r where r is the number of pixels required for the
Calculation in the filter circuit.

The 1H-DLY 120 and the delay circuit 130 can execute



menory 156 is under control of the freeze controller 160. Next ,
RGB i mage data input node will be described. |In this node, the output
state of the A/D converter 186 is st to 4oPf state of the three states.
The RGB data generated in e.g. an external conputer is_ input to the
termnal INl, and then supplied to the DIF circuit 99 for reception and
r ear r angeritht . PrO®eSS cREPREHLYat aceorddps widh they) ¥adiedaf 1M t o The
converted intoﬁihe vi deQ data Y/ C therein. hi s conversi on process

will be rRFFEAHIBEnEWOAREa RELCEBRBCPTOSESSEd An Ttlhr? [Sa@e Jmannfr a
brp Tt e orosT ¢ EF 108 “mog Thp EheychssBhciars 0ty M o fdansAShrs a b9
donform ti% ot REERRC, ALdcarr A8pnRs ieqrFEbten @i dm', oo, | A€ shts
Corr] R SH e DERTCREEALY 188 HESRRGE TRteis Wl (Wrected fafh
can be cal cul'at edipsi gePRe¥6nY- of T8 eBPF 13 g Aiireuiie 19 d vewe h piput

t hese brightness data and color difference data by a | ow pass-filter
charact eryrsfglttnd$¢ data Ym and the color data Cm ¥Fe restored to the
RGB data in the RGB calculator 168. This RGB data 1is
decomposed in the pixel decomposer 170 into achromatic data and
chromatic data. These two data are converted info YMC ink
density daéa in the print calculator 180 which adds the table
converting: ROM data of the print selector 172 and the memory
174 to the partial data obtained by the table conversion. The
ink density data is temporarily stored in the memory 174 for
time axis adjustment under the control of the address generator
178. |
The ink denéity data read out from the memory 174 at a
predetermined timing will be transferred to the head driver 176
» and converted into heat controlling data HD (Head Data) “for
_ the thermal head. |
The head data HD is transferred to the thermal head 192
where the thermal transference is executed. Such a .entire

sequence is cpntrolled by the printing controller 182. The

detailed composition of the printing circuit 1s disclosed by



Y/C generator 112 generates color data C which is nmade by
time-dividedly multiplexing the color difference data R-Y and B-Y
alternately, and renders video data Y/ngédadding the brightness data
thereto. The 3ST buffer 114 outputs vid ata Y/Cin on state. This video
data Y/C (b) is witten to the inmage nmenory 152 under the address control

by the fregrécappiicatsLrin Jdifhnesd Ph teee Ud Id-Opexb Nee: re¥H2XB6I6 . In
process repeatedly an inmage conposing one screen, the RGB i mage data

freezi ng arpeesenttdyriuvsidEsrideo printilg happdxatus opethet isuhlimating dye
possible to freeze the desired image in both the anal og video signa

i nput  nofirksan¥, tMs  di.gindl RGhmat sequrntially therpa¥ttransfeRrredxt
mode, the both outputs of the Y/ C encoder 101 and the A/D converter 185
are turneTherefoTies f rdwe arideting made 1sRpPeated \thrge timesfon regeh
under the address control of the correcting controller 162 %&QG&
and t hen iRKn$pPePbd@in the thardreopxicebddie desiredimage yedk §/ the

i nput through _the input termnal 118 q&m#he Y/ C decoder 104.shown in
FIG 3 V\AFF“SEaldBIr H°k Hhe poInting BPHeh adj usts the pixel positions

o, e 11 nes Gl U 19 UL SR UREET ANLAEBTC | 108 Sthes Lo ity

LU P! hraReBtol's gl | £Tysddd nrtls Yltraide, ol cthsies
property_ghgghgqgﬁﬁ unnecessary '

| In this embodiment, the Y/C encoder 101 is modified as

shown in FIG. 10. In FIG. 10, the numeral .194 designate a

multiblexer for time-dividedly multiplexing the color

difference "data R-Y and B-Y to generate color data c. Other

components are the same as those in FIG. 2. The operation for

brightness signal input mode and color signal'inppt mode 1in

this apﬁaratus will be now described.

The brightness signal Y and the color signal C input to

"the terminal IN2 are directly encoded respectively in the A/D

converter 186 to become brightness data Y1 and color data Cl.

These data are sequentially.writteﬁ inzthe image  memory 152.

In this mode, the output of ;he Y/C encoder 101 is turned off.

The aforementioned proceés is repeated for one screen..and thus

the freezing process in analog signal input terminates. |

Next, RGB image data input mode WIll be described. For



39 conponents except the color data Cfromthe s row of the data. These
output data are output fromthe termnal 136 as color data.

Meanwhil e, the video data'Y/C and the color data C of. the target pixe
havi ng been adjusted its timng in the 4§§Iay circuit 130 are supplied to
the subtracter 132 for executing the*alculation Y =Y/ C- C the result

?Lf‘,‘;"“ﬁ%ﬁ&%%ﬁ?‘ p#ﬁ&h&%&%&h@gaﬁ?ﬁﬂ% hig &7R°CRAvER? %%siié% 215 d
fol the Giedibter tne mon IHEge 8hla TAPALEAFOURR EnedtEraihlis ¥N1°
execut es »m}arms%t “gﬁc)é Ldd caicukbi oprpr eibedtt vabyue agddi ith@Redfter

subtraction on t rng tness data Y so as to output desi r abl |y corrected

bri ght nesgr4teé ferpedhr eaghhbh??c bakpies! 10148s REBedataafdiroonk44pixel.
separates R Y data and B-Y data fromthe input color data C. The RY

cal cul at hed 40y 20d ehbBodBrY10al Rdkahotohpdstal ol shesnadnanFIG.udg ovalami or
an off-set value of the data respectively to correct to a desirable data.
The synt hastpets 14brfghthesszedathe Y2randt edlodat daba t C2e- ¢hriodgh the
mul ti pl exi ng, and outputs the corrected
terminal 116. These data are sequentially written in the added
image memory 152. Upon completing this process for the data of
one screen, the RGB data freezing process terminates.

In.the both correcting mode and the printing mode, the
brightness data Y and the color data C read out from the image
memory 152 are transferred to the corrector 106, and the same
process .as in the embodiment of FIG. 1 will be executed. -Thus.
the desired hard-copy iﬁage is obtained. |

' When a video signal is encoded directly., it is usual to
sample at a speed four times larger than the color sub-carrier
frequency. This 1s because, at this speed, the clock signals
can be genera;ed easily and the dgmodulation can be performed
easily based on the diagonally modulated color signal. In thiﬁ
case..the number of effective pixels per one line is 768 pixels
aPproximately.

Accordingly, a screen has 768 pixels (horizontal) X 480

Pixels (vertical). On the contrary. the presently common

graphic image 1is in conformity with Square Dot Rule of 640



color data Cm through the termnal 150. Each of the calculators
140. 142 receives calcul ation paraneter fromthe controller 109.

40 Thus, desirably corrected briggi ess data Ym and color data Cm
are obtai ned. - These correctéd:dat i | | be restored to anal og
signals in the DA converter 188. S The encoder circuit 190

generates pixelso therazontal)f X0@sohp1ke1so(eertiieadl) .andnotheut prinding
nonitor signal. In this time, the encoder circuit 190 adds a synchroni zi ng

signal (npodestosérce itheCprdnting 460 perFormednpiithmdde) pdxedsnpreat cdne(
RGB i mage data i nput node) in the clock generator 107 to the restored
signal, thetirby theddongdtadinddosidgnalf ithecouftputi ipage can\b8Caligned.
standards. Referring to the nonitor inmage, the user can change the
correct i ngThecal8tiegeilonsiderahowever ,ocannesd beoalismned. ando shgyl@pede
with a nman/nmachine interface neans to execyte correcti roces
with then1?ﬁtFH§eéorreEPSr.f@géfGPrGBF&thn§°“G€9 ﬂé&? iﬁ&&@:q VBPF lfie
(changed, brtBere=s, BiRbuslas' 8 varlafns I3 SARRHSER ob" B0l vhiit
section. gggﬁanigge section 1incorporating the thermal head 192. The
printer_méchaﬁism sectioh selects the paper feeding velocity of
640 dots as a standard (e.g. code 0) from the controlling data

for éontrolling the paper feeding velocity of 768 dots of
code 1. If this 768 dots 1is représeﬁted as M, M is multiplied
by 640. Thus; the controlling data for discriminating the
number of lines and the paper feeding velocity are controlled
by being mutually corresponded, thereby aligning the size in
the lateral direction. Of course, it is necessary to set the
ink film feeding speed equal to thaf of the paper.

Although the pixel composition of the image is selected

as 480 x 768 in the shown embodiment, other composition e.g.
400 x 640 can also be used. Further, the embodiment according
to the FIGS. 2-6 is not limited to the illustrated composition,
but it can.adopt other desirable circuits suited for embodying
the subject of this invention. Also, the monitor signal
generator is not . limited to the shown one, but other

composition e.g., of outputting sebarated bfightness signal and



correcting node has been generally descri bed. Next, the printing
node wi'll be nentioned. FIG 7 shows a difference in the data
readi ng method between the correcti ryg;&[ﬁle and the printing node.

As shown in (A of FIG 7, the video data are read out in the  order of

1-3-5-.. cdlérat sigmalinidan GEEuplbyed. Fffther, the DIF circuit 100
.41 pixels in the correcting node. I'n the printing node as showmmn in (B), -

t he vi deendat &her ¥ /G &honderf 10D tdan bai domprilsed loof a48ITtwaree Paliedns
lines (q =1 or 2) at an unit of p pixels in one |ine, and subsequently,
t he next 1pkgi xofs sienosasputier itakimg axmomuntamfertheSudnterficsy speed
process is perfornmed for one screen. FIG 8 shows a relationship
bet ween Fh&hsfneFteTnAl)gompugien. and the notion position for each of the
modes. In FIG 8, the caode (A) .designates a synchronizing signal

representing oné&ShoMeRdiened; @haverg assarsdng t9 this e inwentdpn, (ghe
(O, an ) .desi gnat teae freezing node, the correcting node, anq fhe
printi nggﬁ%geifnggﬁ cﬂf\e;éﬁ ng,aPRt o analos yideq a"r‘ﬁr?résg?ﬁ’étg by
ON. It i ergto recting,no and the printing node are
time-di v?ﬁgg?y gg‘t i%%&.&%t? &qu:eg%ﬁecepﬁaﬁ? ibﬁg%e&?&ée\% 4n ng'{ﬁ b‘é’“lfgsé‘ﬁw with
referencgn_ consequence, the both types of the full-color hard copy
image can be selectively output, thereby realizing a printer
apparatus having enhénced operativity, image quality, and cost
performance with a signal processing section easy to be

composed as LSI.




tothe FIG 7 and FIG 8. - The video data, read out under the
address control by the printing controller shown in FIG 5, wll be input
to the Y/ C decoder 103. In the sane manner as the correcting node, it is
separated into the brightness data Y% and tjjeycol or data C.

However, it is necessary to satisfy ‘the co tionof p > r wherer is the

nunber of pixels Angtheed eabodifentabgulhlsonnventiien itlst mowci dBsdribed
The 1H DLY 120 and the delay circuit 130 can execute

42 the wiohesefepengerity FaGeoadi.ng with the value of p. The
resulting two data are then processed In the same manner as in the
correcting node i #int hEISor 14t thelfbmenndst desdgvated respeicsivalivgt i NP6
circuit 166 as corrected data Ym Cn At this tinme, the DDA circuit 188
does not #Bdei ¥88¢h evééﬁpeclséaneétainPUt termplnaéﬁer a208n @nd h@0% i ntAMRy

circuit 166, the input br| ss da Y nd t col.or ta Cm_ar
restored $BNYRECERER fﬂgtae Pﬁé FEUI GPaIIGS 4Th|§nlgz?a%%ta

chrona s cEaheu1atok EoB % °&§33@§ ‘ieaiegékgfﬁ%?lﬁ?bo Yoo Fat k08
data in thﬁ?gg g8§298§?§ 8¥823W§g§3;§§di tagerahed cﬁ%@&?@@éﬁilé«}ﬂﬁﬁua

of the er
synchronizing signals from the input video signals; 208, a

controller for generating controlling data for the entire
seéuence cont}ol and paftial contrdl or control signals. The
other components are the same as shown in- the conventional
apparatus, though the numerals are different.

FIG. 12 shows an embodiment of the image calculator
204.

In FIG. 12, the numerals designate respectively: 210
and 212, video data input terminal; 214, 226 and 232, first-
third selectofs for selecting either one of the. input data;
216.- 3ST (three states) ‘buffer; 218. 220, 222 and 224,
connécting terminﬁl with the image Qemqry 152; 228, a first
filter e.g. for-extracting;the colo; data from the video data:
230, a second filter 'e.g. for emphasizing the high-freduency
band of the image: 238, a color data output terminal; 240,
writing block of the image calculator; 242, a'read—out block of

the image calculator.



174 to the partial data obtained by the table conversion. The ink density
data is tenporarily stored in the nenory 174 for tine axis adjustnent
under the control of the address generator_ 178. The ink density
data read out fromthe nenory 174 a?ea ﬂpp@&bternined timng will be
transferred to the head driver 176 and converted into heat controlling
data HD (Head Dat &1Gfol3 shews hannembboéiment of theTiHd risdad idtter A28 for
transferred to the thermal head 192 where the thermal transference is
execut ed. exkkactingcthereolerqgdateefrom thenvidepedad@ .t he printing
controller 182. The_ _detailed conposition of the printing circuit is

di scl osed by IG. 13, the numerals designagtg resp vieddit 244 @

n G
or i nting Ases, A% ERRRE tegR ARt 0,248  nfsdSyBY" Rlemeh s ¥t AT n:
I al - d. h f , I.Qti |
Seauent | A idhe LI 48 “BLEI SFamnthE SO8PC ppk EacRiedl! WestBling S hune
shows anditne tEt e ML ferP°E3 - PhobEO-PL! 2hB00 (T2 mulripyte 250, ©

vi deo D”'ﬁéﬁ/éWIWMﬁHEQbifbf?istéPVE“fiPQt adder; 254, a fourth Tfilter

having a band-pass property: 256, a delay circuit; 258, a color

data output terminal; 260, an output terminal for target video
data having been timing-adjusted. . |

FIG. 14 shows an embodiment of the second filter 230
e.g. for emphasizing the outline of an image.

In FIG. 14, the numerals designate respectively: 262,
an input terminal e.g. for brightness data;' 264, a delay
element for a pixel (hereinafter referred as 1DLY); 266, a (-
1/8) .multiplier: 268, a second adder; 270, a (-1) multiplier;
272, a output terminal for the calculated result; 274, 'an
output terminal for target brightness data having been timing-
adjusted.

FIG. 15 shows an embodiment of the image memory 152.

In FIG. 15, the numerals designate. respectively: 276
and 278, DRAM memories; 280, an address selector; 282, a
freezing controller for controlling the address data for the

' freezing'_ mode of the image; 284, a disblay controller for



In this enbodi nent, the Y/C encoder 101 is nodified as shown in FIG 10.
In FIG 10, the nuneral 194 designéte adﬁul tipl exer for

time-dividedly mul ti pl exi ng t he color difference data R Y and B-Y
to generate color data C. Qher conpenents are the same as those in FIG

ﬁodlhle. ﬁ"@{@ﬁ?éggééél oo J 4, St e, 4 DEplal 6081248, °) o7 AP TneL R
Y

ncoded roREEPRyer, Tor uiRndl 1 R LA dd¥el FAS BAL LOE PLinfABE hRle )
and col or data ClgnHache Tty Seani L a1y HEL UiRe £8gkNEohB#E 1on

nmenory 152.  In this node, the outp e Y/ C encoder 101 1s turned

of f. Theasf othaenshowd 1 FIESS 6,5 1EPadé 6 {Pt16Mcasds’ LETusepatlbHS atle
freezing process in anal og signal |nput term nat es. Next, RGB

i mmge datemitped.node will be described. For

44 performng this node, the output of the A/D converter 186 is turned

off. The RGB inagéndapanmqmunJfﬂnnnﬁettnpﬂtwmndnﬂofPﬁhemlhhgbeslenalvﬁdbe

the DIF circuit 99, and thereafter transferred to the Y/ C encoder 101 as

RGB dat a $RrceRfopmisy. withe NUSC avethind. 1¢1e sbenak¥ifOsisi bnputiotin i the

FIG 10 a?gput terminal 196. The input signal Y/C is directly encoded
to the first A/D converter 200. - The conditions for. this
encoding operation are:

quantizing number of b1fs_= 8 bits,

sampling frequency = 4 e fsc

(fsc: sub-carrier frequency = 3.58 MHz)

Pixel composition 768 (H) «.480 (V).

The encoding data is called video data Y/C.

The video data Y/C are input to the input terminal 210
of the image calculator 204, and transferred to the image
memory 152 through the first selector 214 and the 3ST buffer
216 from the coupling terminals 218, 220. These data are
stored in the image memory 152 sequentially in a predetermined
order from a predetermined address.

At this time, the address data of the freezing
tontroller 282 are selected in the address selector 280 and

lnput  to the first DRAM memory 276 and the second DRAM memory



out puts brightness data Y2 and col or data C2 through the termnal 116.
These data are sequentially witten in the added imge nenory 152. Upon
conpleting this process.for the data of one screen, the RGB data freezing -
process term nates. In the both&@rrecting node and the printing
node, the brightness data Y and the color data C read out fromthe inmage

menmory 1527gre tTﬁ%vaqrdé‘%ﬁ 1&;& REr € U € R dip ot 133{;%1!&1%81@;1&%&8850@@

in the enbodi nent of FlI wll "be executed. T , the desired hard-copy
i mage is @ptatfed. first DRAM Gemdbry 42 Yrite isecUMP ORAMII mRkidny 1278 S
usual to sanple at a speed four tinmes |larger than the col or sub-carrier
frequencyNamdbys i theedfdusst DRAM hidnapears tdml dihnclsecomhalDRAM anmemory
generated easily and the denodul ati on can be perfornmed easily based on the
di agonal | 978odaret edondirarl lsidy byt .tHen fireezingwontrod kemidf2 of din ecthis
pi xel s per one line is 768 pixels approximtely. Accordingly, a
screen hafigsg pnpuits mode. Adntls possidile fifineeze A% keast twy, images.
contrary, the presently common graphic image is_ in conformty with
Square Dot Rul e offin64@ 'second input mode where the input rﬁﬁ&gq; is

(horizontal) X 480 pixels (vertical). In the pripnting de, since the
printing ?%mBSFFSrWQJ\Mqh@‘ﬂﬂiﬁﬂgaﬁiﬁ[ﬁigﬂﬁﬁaané]the color signéi. the

brightness signal is input to the first input terminal 196 and
directly encoded in the first A/D converter 200, while the
color signai is input to the second input terminal 198 and
directly encoded in the second A/D-converter 202, so as'to be
brightness data Y and color data C respectively. The
conditions f&r the encoding process are the same as in the case
of the video signal Y/C. |

The brightness data Y are input through the input
terminal 210 of the image calculator 204, and transferred to
the image memory 152 through the 3ST buffer 216 from the
coupling terminal 218. Meanwhile, the color data C are input
through the input terminal 212 of the .image calculator 204, and
transferred to the image memory 152 through the first selector
214 and the 3§T'buffer 216 from the cpupling terminal 220.

At this time, the address -data of the freezing
controller 282 are selected in the address selector 280 and

input to the first DRAM memory 276 and the second DRAM memory



line, the longitudinal side of the output inmage can be aligned. The

| at eral side, however, cannot.be aligned, and should be attended. For
this purpose, a controlling data having _the nunber of pixels as a
variable is transmtted to the printer ndﬁﬂanisnl section incorporating

the thermal head 192. The printer nmechani sm section selects the paper
feeding v&@Wti ty Bre capligbtsess adatandér cagé. gtheodeodyrfrdataneC are
controlling data .for controlling the paper feeding velocity of 768 dots

of code tempoRarilycstoped im therfiest JIRAM memerys276| engl rhg B§coBdo.
tho paper TRGUhI MFHRTECE(S 4 ca corgderschingg SE9RE RuolaR| yPESAPEEEOAasd
necessary ARUHs e 0 $Prasn colbEr ettt F o RemSly s thr Epgt' dgend
the shown * HRubG HRAF BETALAEE Ghe ! {fagd08n 'Bq Preerd. 70 2700 be used.

Furt her, the_embod{ pERdugRCOr ghNCahé e ien £l e 2: Subaalfbnk| Mthed t gube
opt ot her

illustrated conposition,~ but It can a _ desirable circuits suited
for enbodWaGuid€or S204 Skhs eémpé%F& a5VERGwIRNin P60 12{ healEePhheively

signal generator is not I|imte to the shown one, but other
conposi ti @t egh .beOfcomposedi 8g s a4 dFDE] abgness signal and
| FIG. 18 shows another embodiment of the writing block
240 of the image calculator 204. In FIG. 306, the numeral 306
designates a Y/C encoder for calculating the video data Y/C 1in
conformity with NTSC from the brightness data Y the the color
Aata C, and the ngmeral 308 designates a fourtﬁ selector for
selecting eithér one of the both inputs.
In operation of the first input mode, the video signal
Y/C is directly encoded in the first A/D converter 200, and the.
encodéd video data Y/C are input to the input terminal 210.
fhe fourth selector 308 and the first selector 214 selects the
video déta Y/C, which will pass through the 3ST buffer 216 and
are output from the coupling terminals 218, 220, and stored 1in
.the image memory 152 as aforementioned.
In operation of the second mode, the brightness and

Color signals are encoded in the first A/D converter 200 as

aforementioned embodiment. The encodgd data Y are input



46 color signal, can be enployed. Further, the DIF circuit 100 and the
Y/ C encoder 102 can be conprised of a software neans |ike of m croconputer
taking account of the interface speed wth a external conputer. As
menti oned above, according to this inventb@h, the both inmages of being
input in anal og V|deo 5|gnal and of being input in digital interface can

Tl 1 - ool Fhedhg” 6 n”ﬁéétmfvgf CEREORRORR, n Flac” Ther it el Fo¢ ng
SeF’Por”ﬁrSLeela"&'apt 4% #ﬁ? RECiE R CHRb Tundy PERREACHRY. PRE 187

t t
L orence TRRE POChTEH 0t ﬁ@sé“#wﬁ;ﬁg?g hGEEI Loyl tersc
respectl\@a»hdalz%s £¥6n 108 b’bfiﬁi’tﬁéﬂé‘aﬁatﬂwtaﬁﬁr%8%&103%@&%202 A D

converters for encoding the video signal: 204, an image .calculator for
executing cal cul afhéms tiet heonrBNesslPé@toR0S08aseTeots IEBE OMEPEhEnEss

generating a reference clock signals and
data Y and the first selector 214 selects the color data C, the
brightness data Y and the color data C are .supplied to the
image memory 152 from the coupling terminals 218 and 220 |
fhrough the 3ST buffer 216.
At this time, the address data of the freezing

controller 282 in FIG. 15 are selected in'the address selector
53 and 1input to the first DRAM memory 276 and to the second
DRAM memory 278, and temporarily stored therein from a
predetermined adﬁress in a predetermined order.

Also, when the fourth selector 308 selects the output
video data Y/C of the Y/C encoder 91, the video data Y/C are
transfe;red from the coupling terminals 218 and 220 ;o the
image mémory 336 through the.3ST buffer 328, and are stcred
therein from a predetermined add;ess in a predetermined order.

At this time, the address data of the . freezing
controller 282 . in FIG, 15 are selected in the address
tontroller 280 and input to the first DRAM memory 276 and
Second DRAM memory 278. The video data Y/C are stored in
¢ither of the first DRAM memory 276 or the second DRAM memory



synchroni zing signals fromthe input video signals; 208, a controller for
generating controlling data for the entire sequence control and parti al

control or control signals. The other conponents are the sane as shown
in the conventional apparatus, though th uneral s are different.
FIG 12 shows an enbodi nent of the - inma cal cul ator 204. In

FIG 12, t28nunerals designate respectively: 210 and 212, video data
i nput termnal; 214, 226 and 232, first- third selectors for selecting
ei ther one of the Nm901Ydabn coﬁﬁ@siﬂéﬂtnehwebtkmatbb9¢hu24@r¢f2t8¢ page
222 and 224 connecting terminal with the imge nenory 152; 228, a first
filter(3gf8¥QH1%R?¥ac¥8ﬁg @heSBQWbriﬂathfrtﬂnthé vbeeomest spossible ato

second filter e.qg. Lo enphasi zing the h-freq uencX band of the |ng%e
238, a col$f1¢Gta SLEREF Pgrﬁhﬁa93524ﬁher9w eninPYbcRatR (FRUPRLgES t

at°rv¢fétqgséﬁ§&ggék e
oxect ity L G0k MBI B Rorat, . U Hsb e,
del ay el engpd ToLe 1ebfibte8sed to 172 of the sum of the brightness data Y
and the color data C.
With above operation, the freezing mode of the desired
image terminates. | |
Then, the output of the 3ST buffer 216 is turned off.
When the freezing data of the image memory 152 is the
- video data Y/C, this video data Y/C are read out under the
address control by the display controller 284 in FIG. 15, and
transferred to the image calculator 204. '
The second selector 226 selects either of the video
data Y/C of the first DRAM memory 276 input from the input
terminal 222 of the image calculator 204 or the video data Y/C
of the second DRAM memory 278.
The selected videq data Y/C are delayed in the 1H-DLY
246 of the first filter 228 shown in FIG. 13 to become data f,
¢, and d. These' data ére put 1into calculation in (1/2)
ultiplier 248 and the (-1/4) multiplier 250. The adder 252

txecutes the calculation s = 0. 5 e e - 0. 25 (d + f) ¢to



time required for scanning one horizontal scanning line) (hereinafter
referred as "1HDLY"); 248, (1/2) multiplier; 250, (-1/4) multiplier; 252,
a first adder; 254. a fourth filter having a band-pass property; 256. a
delay circuit; 258, a color data output 4ni nal ; 260, an output term nal
for target video data having been tim-ng- adjusted _ FIG 14 shows

S A i bt Nl i
e (AT o 7 1 e R ity
second Siebertdl. iy Undbly Wl it 2 o€ G| Obebitnar

out put term nal brightness data -
having bggsg ta@ %ura%dt%@ Fhile the" e~ % Vermmardsiwebdeninof thie
| mage menory 152. 15, the nuneral s designate - respectively:

276 andde2&£$. c@%\ﬁm Iteﬁ,_be;?%tp@t axddarget ¥des data 26¢/C afrom
freezing controller for controlling the address data for the freezing

nmode of théheutpage tediinal 260 Hoathecatird Iseledtor 232. Thus output
49 controlling the address of the display node; 286, a printing
video data Y/C and the color data C are selected in the third
selector 232, and the subtracter 234 eiecutes the calculation
Ym = Y/C - C. With this operation, the brightness data Y/color
.data C separating process terminates. And, the brightnesé data
Ym  and the color data Cm are output from the output terminals
236 and 238 respectively. Namely, the image calculator 204
separates the brightness data Ym and the color data Cﬁ from
the video data Y/C having been temporarily,stbred video data
Y/C.
| Meanwhile, when the freezing dafa of the image memory
152 are comprised of'the brightness data Y and the color data
1 C, the brightnesé data Y are read out from the DRAM 276 under
address control by the display controller 284 (bl) and the
ctolor data C are read out from the second DRAM memory 278 (b2),
and the both data are transferred to the 1mage calculator 204.
The second selector 226 of the image calculator 204
sﬂown in FIG. 12 selects the brightness data Y supplied through

the coupling terminal 222 and transfers them to the second



controller for controlling the addresses for the printing node.

Since the printing circuit 116 has the sanme conposition as that shown in
FIG 6, its description and illustration are omtted. In
operation, in the input node of the inpge si YC in conformty with
NTSC net hod, the signal Y/Cis input to t he %Sput term nal 196. The input
signal Y/ £ingedi £@OLIY encoded to the first A/ D converter 200. The

conditions for this encoding operation are: guanti zi ng nunber of
bits = 8 bits, The s%@.@é'ﬂe‘iﬂbfr&%%lt%@fs)s ddtd ¥ dre delayed in(the: 1H-
sub-carrier frequency = 3.58 Miz) . pi xel conposition 768 (H) * 480

(V). TheDE¥co@#Bg datdathe Q@UYEQS\AI a0 bdiomer/data d, e, fhe gideandath.
Y/C are input to the input termnal 210 of the inage cal cul ator 204, and
transf er rElese datai argeputedmty taAd culmatiigin tire the st142) csubtiplienn848he
3ST buffer 216 from the coupling termnals 218. 220. These data are
stored i neRfe Fhﬁge(ﬁé#@r)ymllgzii’éd@é’ntaszﬁ 1y The adderict29%i negeguses fFBFh a

pr edet er mi ned add At this_ tinme, the ad ef 8 She
freezing °€@:ﬁ¥‘1]-6m8¥‘ 532 88 Select Qd |1r?5( HA stk 58 stiRcl orad Otﬁﬁd( -1
| nputto thftgpﬁt DRAMO”%%E) t:zs7 - s r%uiset?gdou%l\% n@ermi’nal 272 and

outputs "e" as target brightness data Y through the output
terminal 274. The third selector 232 selects the input "1"
side when the read out data are comprised of the brightness
data Y and the color data C. The brightness data Y and (- s)
output from the filter 230 are selected in the third selector
232, and put into the calculation Ym =Y - (- s ) in the
subtracter 234 and thereafter output through the output
terminal 236. On the contrary, the color data C output through
the coupling terminal 274 are timing-adjusted in the delay
circuit 225 and output as data Cm through the third selector
232 from the output terminal 238. Namely. the image calculator
204 has emphasized the outline of the brightness data Y
temporarily stored in the image memory 152.

With above-mentioned operation of the image calculator
204, the brightness data Ym and the color data Cm having been
S¢parated from the video data Y/C, or the brightness data Ym

td  the color data Cm having been outline-emphasized are



50 278. The video data Y/C are tenporarily stored in either one of the
first DRAM nenory 276 or the second DRA nory 278. Nanely, the first
DRAM nenory 276 and the second DRAM neno 278 are controlled by the
freezing controller 282. In this first input node, it is possible to

freeze al ohgatheld!C | HHALY 4 ug%x}mesé ded Mg ind PEHe LOYGr MRER bR BRRU

signal is conposed of ness sl gha

bri ght nesge$k8ead | %o "Ataldp {4 digrpi1d npyleher rmna'ci?éufed 188 ect rie.

encoded in the first A/D converter color signal 1s input to

the secondnicBRelr ta00 FnkHebvidld %f&ﬂaf@p@ealnanoﬁhﬁuﬁecead BoR1 tor
converter 202, so as to be brightness data Y and color data C

respectivelgnal: By AR idhiitrdmizing e0gndl ngmpr pepsedacedt in thee
as in the case of the video signal Y/C The brightness data Y are

i nput t hr oligkkt repiroduicert 208 roxt tikd (1 tike t theretge savtdeat sigfod. bedng
transferred to the image nenory 152 through the 3ST buffer 216 fromthe
coupl i ng 18r nceaformd tyVwdrtlhiNESC tstandands dean ke apbtakped. thrEhds t AS
input ternminal 212 of the image calculator 204, and transferred to the

i mge nenshg ﬂsgcrﬁpmtqfe ﬁia&@ctmdezm and the 3ST buffer 216
fromthe coupling_term nal this tinme, the address data

of the freezindh ecomsmié}tim &rer se?lé%t Rrinting -madessise emdsitesso

and because of being the same as the aforementioned embodiment

according to FIGS. 7 and 8.

_ 'Although the image calculator 204 has been composed as
shown 1in FIG. 12, alternatively it is also possible to adopt
the composition shown as FIG. 186.

In FIG. 16, the numerals designate respectively: 396. a
third filter: 308, a coefficient generator; and 310, a fourth
selector for selecting either one of the two inputs.

"FIG. 17 shows an embodiment of the third filter 308.
In FIG. 17, the numerals designate respectively: 312, an -input
terminal of a multiplying coefficient from the coefficient
generator 308; 314, an input terminal for the video data Y/C or
the brightness data Y; 316, a multiplier for designating the
Qultiplying coefficients (K1 - K9) by the coefficlient generator
308; 318. a third adder; 320, an output terminal for a target

Plxel; 322, an output terminal for the added result of the

oppea et



input to the first DRAM nenory 276 and the second DRAM nenory

278. The brightness data Y and the color data C are tenporarily
stored in the first DRAM nenory 276 and the second DRAM nenory 278 in a
predeterm ned order froma predeternined’ address for one screen

simul taneously. Nanely, in this secpnd i t node, at |east one inmage
can be frepied. adder 318 Al though I n above-fhentioned enbodinent the

i mge cal culator 204 was conposed as shown in FIG 12, alternatively it

can be conposed agh#howpdratilda olfS.the image geréraltdors204s wd1Qt hdde now
enbodi nent of the witing block 240 of the inmage cal culator 204. In FIG

306, the exptaihedl06 amitIfyrtdicc vthed Compomearts @arec dmititeid bedausesi ded
data YYC in conformty wth NISC fromthe brightness data Y the the
color dabeing thedseme asdmitis0aftreanantioned fembodimesndi.ect or for
selecting either gne of the both inputs. In_operation of the first
i nput node, the vito Migien dapacY/C meadiqut Sromdhe {nage memoryy 352

converter 200, ,and the encoded video data Y/.C are_ input to, the_input
terminal 888, 1RRUY ohQ Fh& inpus terpinad e qaﬂr e s 5"év!'tdor féﬂéf{rel 106

the vi de%’mqg{x%hw %heMisCeQ:ovrvlic{l speaisescéoqrr QZL%] tbﬁ\e?’s-%i efof ercla.zt:]ia,6 %nﬂ: are
converted into data d,.e, f, g, h, i, J, k, 1 in the 1H-DLY 2486
and the 1DLY 264. A signal supplied through the input terminal
312 designates the mﬁltiplying coefficlients K1 - K9. And, the
multiplier 316 and the third adder 318 execute the following
calculation: |
s =KL «1 +K2ed+ K3 ¢k
+K4:-h+K5¢e+K608
+ K7 « §J + K8§ « £ + K9 » 1.
If the third filrter 306 has the same property as the first
filter 228, the multiplying coefficient are usually set but

not limi.te.d to the following lists.

"KL = 0
K2 = -1/4
K3 = 0
K4 = 0



are output fromthe coupling termnals 218, 220, and stored in the inage
menory 152 as af orenenti oned. In operation of the second node, the
brightness and color signals are encoded in the first A/D converter 200
as aforenmentioned enbodinent. The encoded data Y are input

52 through the input terminal 210 shown iH&I1G 18, while the color data
C are input through the input termnal 212. The Y/ C encoder 206 cal cul ates
video data Y/CinK®néorpety with NTSC standards fromthe brightness data
Y and the color data C. When the fourth selector 308 selects the
bri ghtness data ¥&rme O0he first selector 214 selects the color data C, the
brightness data Y and the color data C are supplied to the inage nenory
152 fromthe couplK¥hg=t@rmnals 218 and 220 through the 3ST buffer 216.

At this tinme,. the address data of the freezing controller 282 in
FIG 15 are sel ect®® Tn~1## address selector 53 and I nput to the first
DRAM nenory 276 a to 6he second DRAM nenory 278, and tenporarily
stored therein 3t %a predet erm ned address in a predeterm ned order.

P20, U A AL B G end Bt MaEoC R
the output terminal 322, and the result e is output as the
target video data Y/C through the output terminal 320. The
subtracter 234 executes the calculation Ym = Y/C-C to provide

- the video data Y/C and the color‘data C. and outputs as color
data Cm through the output terminal 238.

Meénwhile. when the brightness data Y and -thé color
data C are read out from the image memory 152, the brightness
data Y input through the input terminal 222 are input to the
input terminal 314 of the third filter 306 through the second
selector 226. The brightness data Y are converted into data d,
e, £, g, h, 1, J. k, 1 in the 1H-DLY 246 and the 1DLY 264.
Signals supplied through the input terminal 312 designate the
multiplying coefficients K1-K9 of the multiplier 316. And the
Dultiplier 318 and the third adder 318 execute the calculations

S =K1+ 1+K2ed+ K3 ek |

+ K4 « h e« K5 ¢ e + KE ¢ g
+ K7« § + K8 ¢ £ + K9 ¢ 1.

The multiplying coefficients are set, but not 1limited, as



transferred fromthe coupling termnals 218 and 220 to the inage nenory
336 through the 3ST buffer 328, and are stored therein froma

predeterm ned address in a predeterm ned order. = . At this tine, the
address data of the freezing controlkgr 2%$gjn FIG 15 are selected
in the address controller 280 and‘ nput the first DRAM nenory 276

and  secopg1 1wV mwh@?&opérﬁ?vV&ﬁ'e@héatmifacfneép 3680{8dthéN same
either of the first DRAM nenory 276 or the second DRAM nenory

53 278. as in tYeetyitéy 298PosiPDG! heswiting bl ock 240 of the inmage
cal cul ator 204 as shown in FIG 18, it becones possible to select either
of the case where Khe=i@put data conprises the brightness data Y and the
color data C or the case where the video data Y/C are cal cul ated and
stored. Here, the K& deold@®ta Y/ C are conpressed to 1/2 of the sumof the
brightness data Y__and the color data C. Wth above operation, the
freezing mode of tH#® MeRired image terninates. Then, the output of
the 3ST buffer 216 is turned off. When the freezing data of the
i mage nerory 152 K4 thel/8 :
K5 = -1/2
K8 = 1/8
K7 = 0
K8 = 1/8
K9 = 0
The calculated result s, and the "e" as a target
brightness datg Y are output thfough the ouiput terminal 322.
The subtracter 234 executes the calculation Ym = Y - s and
outputs this brightness data Ym through the output terminal '
236, while the fourth selector 310 receives the color data C
having been 1input through the coupling terminal 224 and
timing-adJusteﬁ in the delay éifcuit 225 to output as color
data Cm through the output terminal 238.
The subsequent operations are the same as in the
display mode and the prihting_ mode’ of the aforementioned
- embodiment.
Although in the shown embodiment the first filter 228

has been composed as shown in FIG. 13, alternatively it is also



video data Y/C, this video data Y/C are read out under the address control
by the display controller 284 in FIG 15, and transferred to the inmage
cal cul at or 204. The second sel ector 226 selects either of the video
data Y/ C of the first DRAM.nmenory 276 ifnput f@ﬂﬁ]the i nput termnal 222 of
t he i mage cal cul ator 204 or the video data Y/ of the second DRAM nenory

278. poss-li*lﬂ.esell@cé@&pt’i%ﬁgldjﬁi& Y L £qsie! @A/@@biéfl éf“:séghn%t\({.jné‘lﬁh@f

the first filter 228 shown i G 13 to becone data , ,

These dabaightness ddt® afd!end door ddta (ffch thelvides edatdB and the
(-1/4) multiplier 250. The adder 252 executes the <calculation s =0. 5

* e- 0. 25 (d Alsd,) other types of filters than that of the &édcond
el imnate the unnecessary conponent except the color data C fromthe data
s row by tfiid teaurd3p ffor couthbindenphpsiansuphisas prbiers ywhiek performs
data are output fromthe output termnal 258 as color data C, while the
"e' is tiAMdgeadmeAEuing endotne sl iminationsior othe buiphtnessidagar Y
video data Y/ C from the output termnal 260 to the third sel ector 232.
Thus out pGBR PeidP&hta Y/ C and the color data C are selectéd in the third

el Sctor 252, and Lo RUPLISBer A SXGPULRE, IR U 30 s et
in the shown eﬁbodiment. having a desired composition and
coefficient can Be used. |

Furthermore, the delay means is not essential becausé
it can be replaced by the equivalent functibn of the read
address signal of the memory.

As mentioned above, according to this invention, the
signal processing apparatus can provide a full-colored hard-
copy image corrésponding to both of the input video signai_in
conformity with the NTSC standards and the input video signal
separatéd into the brightness signal and the color signal by a
single encoding operation. As a result, it is possible to
realize an economic printing apparatus having a signal |
Processing section easy to be composed as a LSI and a high-

Wality image.



data C separating process termnates. And, the brightness data Ym and the
color data Cmare output fromthe output termnals 236 and 238
respectively. Nanely, the inmage cal cul ator 204 separates the brightness
data Ymand the color data Cm from the Viﬂéq_data Y/ C havi ng been
temporarily stored video data Y/C.- anwhi | e, when the freezing
data of the image nenory 152 are conprised of the brightness data Y and

inder” odrose corFI8F 25 SRENSSR SfkAal BrEoRERInR hpphRiul® £ Hlueo
data C arg, z‘ﬁ%’e?“&cf:&?ﬁ‘lhg _taeaﬂa@hpg%ssa?un%?%f( RRis m%ﬂeoxbot h 1n

data are transferred to t I mage cal cul ator he second

sel ector 3G of 19¢ ienee ﬁﬁ{nEHhQEOdeQQénaSBOWBebﬁeElt(ﬁvelgr:Se|3522f-.5 tde Y/C
brightness data Y supplied through the coupling termnal 222 and transfers

themto thiecmdend for separating video data Y/C into brighindds erd268. Y
The sel ected brightness data Y are delayed in the 1H DLY 246 and the 1DLY
264 to becamd deobod, dataf C:g328ndahcorfeecterdfior sorrgeting o thesell hoth
in the (1/2) nultlpller 248 and the (-1/8) nmultiplier 266. The adder 252 .
execut es tdata by calculation for a desired image; 328, a 3ST output
buffer; 330, a clock reproducer for reproducing synchronizing
signal or reference clock signal; 332, a .controller for
contfolling the entire .sequence of the apparatus or the
controlling data of the components._ The components similar to
those in the aforementioned embodiments.are omitted to be
described. |

FIG. 20 is a block diagram showing a signal processing
apparatus according to another embodiment of this invention.

In FIG. 20, the numeral 402 désignates an input
switching circuit for changing the data transmitting path
depending on the casos of inputting video signal Y/C or
inputting tow separate signals. The other components aro the
same as those in FIG. 19.

In operation, the separate input video signals Y and C
are encoded in the A/D circuit 334 respectively. These encoded
data pass through the 3ST buffer 328 and transferred to the

‘mage memory 336, and written in a predetermined position under

*he address control by the freezing controller 388. Upon

“a —— oA



calculation s = 0.5* e - 0. 125 (d +f + g + h), and the (-1) nultiplier
270 outputs (- s) fromthe output termnal 272 and outputs "e" as target
bri ghtness data Y through the output termnal 274. The third selector
232 selects the input "1" side when the read out data are conprised of
the brightness data Y and the color dap& C. The brightness data Y and (-
s) output fromthe filter 230 are selected in the third selector 232,

and put into the calculation Ym=Y - (- s ) in the subtracter 234
and thereemnketiomt pof theosgme phecessufpit onecisgiresn,23d¢heOn firteezing
contrary, the color data C output through the coupling term nal 274 are
tim ng- adfede ckrrminyEesel ay circuit 225 and output as data Cmthrough the

third sel ector 2 f{on1the out put term nal 23%% Nangly, t he i mage
cal culator 204 H% %H$Fa§V£BH€1?ﬁe°1BGP$$né fory fhep cofferddne made v
t ' t ' ' 152. { th - tj
opor at | orf it *rHHE hant D BPGE FEISEYS"8Ra prtpneneShec. 2R, Tabd nou

I dat hami b d th id YiG,
col o daterdgn NGO Degbe>aRaLsT 58T MRk IRRUAER Vo O dds
outline- AP APZifE € signal to the restored video si al?gtYa.' N&thd

These brightness data Ymand the color data Cm are restore

anal ogi ZeuHraitd s thid healdhg OWfeni (thdB88coloFNesignal C. The other
operations are the same as aforementioned embodimehts and
omitted to be described.

In this embbdiment. the Y/C decoder and the corrector
etc. can be composed in any other form than in the shown
embodiment in accordance with the function and the purpose.

Further, the functions of 3ST buffer 321 can be
integrated into the A/D circuit 334.

As mentioned above, according to this invention, it is
possible to provide a full-color hard-copy image by only a

single encoding operation, with a high image quality and a

signal prdhessiné section easy to be formed in LSI.

~



encoder 190 generates video signal Y/ C and outputs as nonitor signal. By
addi ng a synchroni zing signal (n) reproduced in the clock reproducer 206
or the like thereto, a video signal being in conformty with NTSC
standards can be abt ai ned. This is the ﬁ cription of the display
node. The description for the'printi g§nnde Is omtted because of
bei ng the sane as the aforenmenti oned enbodi’nen accordin gaFIGS 7

8. . lAItmmuﬁFQhe 2hals éaFEEP&@OPrQGﬁSﬁEngQBHaEG §s q n
FIG 12, t t | | bl h

he R G 1@rinter 'sedrales’vd apabhat anbpttaBERDhr, WRECIERRRRIAL S08Y,
third fil . ff t th |

el ecti ng FiG-nertbne it naip§EardoAE ém“‘*angegg’%"t?/’fé‘iﬁém S b
gt the thidedldddd erecidd- rebBofifi ﬁﬁa i 8 gRUARIAl;S 48851 0RAl RoreERaUr Vaak

312, an nput term nal plyi ng coefficient fromthe coefficient

gener at or 3 ]fh Eihé”@éht?&é%‘n%hefﬁhethﬂnuliﬁ@ dattar¥t@ow oft lthe RGB
bri ght ness t % a mul t|p||er for de5|gnat|ng the multiplying

coef fici efatd;K1 4oé<9) &y thecrogkpredatingenelzcalt 3@9r 3t@produting a
adder; 320, an output terminal for a target pixel; 322, an output term nal
for the adgertheoni2iwg tsegnal and a reference clock signal from input
video signal; 410, a controlling circuit for controlling the
sequence of the entire apbaratus or for generating control;ing
data for the parts or the controlling signals. The other
compenents are the same as those shown in the aforementioned
‘embodiments.
FIG. 22 shows an embodiment of the RGB decoder 404. 1In
FIG. 22, the numerals designate respectively: 426, an input -
terminal of the brightness data Y; 428, an input terminal of
the color data C; 430, a distributor for separating color
difference data R-Y and B-Y from the color data C: 432, a .G-Y
calculator for calculating the color difference data G-Y; 434-
438, first-third full-adder (hereinafter referred as FA1l-FA3);
+40-444, output terminals fof.the RGB data.
FIG. 23 shows an embodiment of the corrector 406._ In
‘16, 23, the numerals designate respectively: 446, an input
*ruinal of the correcting data; 448-452, FA4-FA6; 454-458,

’“st-third multipliers; 460, a variable generator for

e w e men



57 third adder 318. The operation of the inage generator 204 wil|
be now explained, and of the other conponents are omtted because of
being the sane as in the aforenentioned enbodi nment. The vi deo data
Y/ C read out fromthe i mage nenory 152 égﬁg input to the input termnal 81
of the third filter 306 through the se: sel ector 226. The video data
Y/ C are converted into data d, e, f, g, h, i, j, k, | in the 1HDLY 246

and the 154¥pa6éing SkaNdladed Walee ! Andughe! BR1t1PUY1AGT Boericikats |
designates the nmultiplying coefficients K1 - K9. And, the multiplier 316

and the tpjrd adder33184s&sqmme1dmthﬂIU@wmugalsabtuth2|correctlng data K1
*1 + K2*d+ K3 * k + K4 *h+K5* e+ K6 *g(g _ + K7
* | + K8 (R, +GHQ Bm).. If the third filter 306 has the sanme property as
the first filter 228, the multiplying coefficient are usually set but

not limted to t hEIfel | @ showssian embodiment of  ghe—ipage memoryy 414 4

3 =0 In FIG$4 249 the numerals designate respectively: 468, an
input/output terminal for the brightness data and the color
data; 470, a DRAM memory; 472, an address selector; 474-478,
controllers for generating address signals for freezing
process, correcting process, and printing process.

FIG. 25 shows an embodiment of the printing circuit
422. In FIG. 25, the numerals designate respectively: 480, a
pixel decomposer for color conversion; 482, 482, a printing
selector; 484, a memory composed of SRAM and ROM; 486, a head
driver; 488, an address generator for printing process; 480, a
printing calculator; 492, a printing controller; 494, an output
terminal for head data HD.

In operation, the input analog video signal y/c is
separated into the brightness signal ¥ and the color signal c.
The separated signals y, ¢ are encoded in the A/D clrcuit 412
to become brightness data Y and color data C respectively. The
¢ncoding condition of: quantized number of bits = 8 bits,
Sampling frequency = 4 « fsc (fsc: sub-carriér = 3, 58 MHz),

’ixel composition 768 (H) « 480 (V), etc..

. The brightnesé data Y (a) and the color data C (b) are



58 K5 = 1/2 K6 = 0 K7 =0 K8 = -1/4
K9 = 0 The calculated result s is output as the color data C through the
output termnal 322, and the result e is output as the target video data

Y/ C through the output termnal 320. TQﬁg'subtracter 234 executes the
calculation Ym- Y/ CCto provide the vid¥o data Y/ C and the col or data C,
and outputs as color data Cmthrough the output termnmi nal 238.:

Meanwhi | e i te 4d HHAES nélfd iy M ENOE LI & Y de EmR rfe @ pfod £EChP Un

fromthe inage nenory 152, e brightness data Y input through the 1 nput

term nal d2pradetemmindd® dider ] NAL tIE147 tfhe 3lthofaddreddigdl ddtder £85
t hrough the second selector 226. The brightness data Y are converted into

data d, @®elefcts g,am,address ksignaln dfhetlidl Ntee2iiy ouhtrdideri D472 26snd
Signal s supplied through the input term nal 312 designate the nultiplying
coeffici esupPRiea® okttt the tDRAM aremiry 4FQ. t Namedl & ifie oDRWG memortse
third adder 318 execute the cal cul ations
470 1is under the control of the freezing controller 474. Upon
completion of the storing process for one screen, the freezing
process for the brightness data Y and the color data C
terminates.
To shift to the next mode, the output of the A/D
‘converter 412 is turned off of the three states. |
‘The freezing data of the.image memory 414 are réad out
under thé address control of the correcting cohtroller 476
generally in confo}mity with the operation of the video
signals, and transferred to the RGB decoder 404 as data (d) and
(e). The brightness data Y and the color data C having been
input to the input terminal 426, 428 of the.RGB decoder 404
shown in FIG. 22 are supplied to the first-third FAs 434-438
and the distributor 430 respectively. The distributor 430
separates color difference data R-Y, B-Y from the color data C,
and distributes them. At this time, the following formula etc.
&re used: Y = 0. 3 . R+ 0.59«G+ 0. 11 « B. These color
difference data and the brightness data are supplied to the
flrst-third FAs 434-438 which calculate the original RGB data.

“hys original RGB data are then transferred to the correcting



S-KL*1+K2*d+ K3* Kk + K4 * h* Kb * e+ K6 * g

+ K * ] +KB*f + K9 * i. The multiplying coefficients are set, but
not limted, as 59 foll ows when the
property of the third filter 306 is B2 same as in the fllter 228 in FIG
13: KiI =0 K2 =1/8 . K3 =0 =1/8

K6 = -1/2 K6 = 1/8 _ K7 =0 K8 = 1/8 K9 =0

The cal cwiatcamﬂems. s, IandFrfbe 28, the afourntlyesixthi ghAsess4dans2y
are output through the output termnal 322. The subtracter 234 executes
the cal culrededwesn -RY G; Bsdatsdanduapuasisble valgdhesandatau¥puthr thgh
the output termnal 236, while the fourth selector 310 receives the color
data C haddag jeesule®of tRrodgh 6he &oupBi ndt erThese @ddedngesults are

transmitted to the first -third multipliers 454-458 to be
multiplied by separately input multiplying coefficients 1, 82,
g3 . and are output to the terminals 462-466 as data Rm, Gm,
and Bm. The above-mentioned variable value enables the user
to control the contrast of the RGB data by using positive and
negative values. The multiplying coefficients g1, 8 é. g 3
enable the user available the user to adjust the hue or the
saturatiop using the different values. These valuable values
and multiplying coefficients are generated output from the
variable generator 460 in accordance with the data instructions
by the controller 400. The variable generator 460, however,
is not an essential component. The controller 410 performs the
same function as equal thereto. |
The corrected data are transferred to the D/A converter
416 and restored to the analog signals. The analog modulator
420 generates and output a monitor video signal y/c from the
restored signal. At this time, a synchronizing signal (m)
reproduced in the clock reproducer 408'etc. is added thereto to
Provide a video signal in conformity with NTSC standards. The
Operator, referring to this monitor video, can change the

Correcting data of the contrblle: having a man/maéhine



timng-adjusted in the delay circuit 225 to output as color data Cm

t hrough the output term nal 238. The subsequent operations are the
sanme as in the display node and the printing node of the aforenentioned
enbodi nment . Al though in the shown enbodiment the first filter 228
has been conposed as shown in FIG 13, ternatively it is also

60 possible to adopt any other techni que capabl e of separating t-he

bri ghtness data and the col or data fromthe video data. Al so, - .

other typegnebrihbber fehfan tﬁﬁh EEEt%%POE@rrfeiclttiﬁEi 28PobeEsOUlLhI NE the

enphasis, such as filters Whi per. orns | mage snoot hi ng or noise

el i m nati ogofPécthRghr cAblgLs 408t 20 YobeaInbdeBiedd image quakytiher, Thiker
types of the third filter 306 than that in the shown enbodi nent, having

a desiredcocpepbingi operatdoncosf theréed oat e thedvideo section within
Furthernore, the delay neans is not essential because it can be replaced
by the equéveyrehroénheingnsdgnellepeeddd.address signal of the nenory. -

As mentioned above, accordlng to this invention, the signal processing
appar at us can provwaﬁ aabgve-pensieouelacgrrecting process, corrected data

Rm, Gm, and Bm adjusted to desired image qualities are
obtained. This is the general description on the correcting
mode. ' |

In respect of the printing mode, the description will
be omitted bécause of being the same as in the aforementioned
embodiments.

FIG. 26 shows a signal processing apparatus for a video
printer according to gnother embodiment of this inQention.
where an input video signal y/c is directly encoded. In FIG.
26, the numeral 4956 designates a DIF circuit for performing
digital interface with external apparatusés, The  other
components are the same as shown in FIG. 21.

In operation, RGB image data input'through the terminal
IN1 are received by DIF circuit 496 and transferred to the Y/C
encoder 498 as parallel RGB data. The -Y/C encoder 498
generates video data Y/C.

FIG. 27 shows another embodiment modified from that
shown in; FIG. 26 where only a single D/A converter 416 1is

Used, in comparison with that in FIG. 26 using three. Also,



copy imge corresponding to both of the input video signal in conformty
with the NTSC standards and the input video signal separated into the

bri ght ness signal and the color signal by a single encoding operation. As
aresult, it is possible to realize an economc printing apparatus
having a signal processingfsectiqy8easy to be conposed as a LSI and a

hi gh- quality inage. . _ 61 FIG 19
shows a signal processing apparatus for a video printer according to

anot her @esotiding ofot htbisnvimvemtion, |the Relrcudt tstructurel sodesitieat e
respectively: 324, a Y/C decoder for separating video data Y/ Cinto

bri ght ne$fadf e Dpdylaten| 420 jean b2 siwolbftedrector for correcting these

" both data by calculation for a desired inagﬁ; §28, a 3ST out?ut buffer;
330, a clock reprdHRR$T3bion opthe Rumeralscdeshenaty TesRRGFL¥eLYr @Parce

c1o0k o 4023 Bn B O Sk inEOUE S ARP wiPEe BB, BEMIRIES s O
i SR R TR S
section and transferring them to the subsequent circuits; 534,
a video signal generator for generating video signals in
conformity with NTSC standards by eliminating the unnecessary
high-frequency components of the y/c signal having béen D/A-
converted in the D/A converted and adding synchrnnizing signals

thereto. | | |
The corrected data Rm, Gm, and Bm are input to the Y/C
_encoder. 532 and converted into video data Y/C .(f). These
converted data are further converted into y/c signal in the D/A
converter 416, addition of a synchronizing signal thereto and
band restricting process are carried out in the video signal
generator 534 to provide a monitor video signal in conformity

with NTSC method. . |

| Instead of the analog demodulator 418 used in the
embodiment of FIG. 21, a composition, where separately input
Video signal y and color signal ¢ are directly encoded, also
‘an be used. Also, the DIF circuit 496 can be replaced with a

Software means.

As mentioned above, according to this embodiment, the



apparatus according to another enbodi nent of this invention. In
FIG 20, the nuneral 402 designhates an input switching circuit for
changing the data transmitting path depending on the cases of
inputting video signal Y/C or inputting tow separate signals. The

ot her conponents are the sane as,thosef FIG 19. ' I n operation
the separate input video signals Y and C are encoded in the A/Dcircuit
334 respemnalegy. sIgnad procesdingasgotdon amhm siPiledi f And252kf0
transferred to the inmage nenory 336, and witten in a predeterm ned
positi on teledigitalagdreudt cent bel simplified by iyging pRsbiive Rugber
Upon 62 . conpletion of the s
process fbma5ﬁe°§EF§§ﬁ}ngh@eFP992in&oqﬁﬁﬂ?ﬁQﬁ¥ﬁTégh%.Af%ital °$ﬁ%gfgpu}s

el cots FOFBERpulE ERS WAtk TRkabaple B by ithe tAf SEABLL lopDPesLen
Th d I Z] ' d id
cignal vaid REGBsrER HE wERTKI RN et INEy and ecdfolfp 070 i de0

other operations are the same as aforenenti oned enbodi nents and omtted
to be descri bed.



In this enbodi ment, the Y/ C decoder and the corrector etc. can be conposed
in any other formthan in the shown enbodi nent in accordance wth the

function and the purpose. Further, the functions of 3ST buffer
321 can be integrated into the Aeqchrcuit 334. As nentioned
above, according to this invention, { Is possible to provide a

full-color hard-c I gage, by onl i | | | t '
hi gh i mage qual i tg"p'éﬁdgg sgpé'ﬁa? %rig‘?ea s_iqﬂjé;%see%c%i’?’%rLg:‘zszyi qtgﬂoceﬂ?%\rl%e‘gi?%o
LSl . rinter according t anothen(fmbodiméﬁ%-of this Miventod S 2 1n
si gnal processing apparapﬁé Lo i Jeo printer accordi'ng to anot her

enbodi eI ©f 1985 | BRE huRRrals! Ueslgha tel rddifedMINRIY S S5 UM € tnput
respectively: 404, a RG decoder for restoring R& inage data; 406, a

correctortdmiind PgPbRt RG8 1A geodatas ifrdm @xXterngnkdadputatsy B389 HfDiwe
RGB data; 408, a clock reproducing circuit for reproducing a

synchr onidirgu st gflal feded viage andc ¢ edira@ngdngnathd [RGB iimage datkeo Iaputl ;
410, a controlling circuit for controlli-ng the sequence of the entire
apparat usthrodgh gther atnpgtcoterainals &a8s 540, téhe Y/Grtenepdehe for
controlling signals. The other conponents are the sane as those shown
in the afeonyentingedthe RGB data received by the DIF circuit 538 into
video data Y/C in conformity with NTSC standards capable of
being freezed in the image memory 542; 544, a RGB decoder for
separating the video data.Y/C into brightness data Y and color
data C. and for restoring the original RGB image data from
these two:types of data; 546, a controller for controlling the
operation of the components; 548, a printing circuit; 550, a
thermal head. |
F1IG. 29 shows a detailed composition of an embodiment
of the Y/C encoder 540. In FIG. 29._the numerals designaté
respectively: 552, 554, 556, input terminals.for the RGB imége
data supplied from the DIF circuit 538; 558, a first 1evel.
controller for the 1input data; 6560, a brightness/color
dif_ference calculator for calculating brightness data Y and
tolor difference data R-Y, B-Y from the RGB image data; 562, a
first filter circuit for eliminating obstacles; 564, a Y/C
“alculator for calculating video datal;n conformity with NTSC

‘tandards from the brightness data Y and the color difference



enbodi nent s. FIG 22 shows an enbodi nent of the RGB decoder 404.
In FIG 22, the nunerals designate respectively: 426, an input

term nal of the brightness data Y; 428, an input termnal of the color
data C, 430, a distributor for separating color difference data R Y and
B-Y fromthe color data C, 432, a GY _calculator for calculating the color
difference data GY;, 434- 438, firstédihird full -adder (hereinafter
referred as FAl1-FA3); 440-444, output terminals for the RGB data.

FIG 23 s a odi, ngnt th t G t '
nuner al s dg%:%na&'%sg%lﬁr V ﬁ%' ﬁﬁG&Péaégg ng%ﬁm%a]t ei;Arrlf1 nt:'atlré of“%%%e hﬁemory
correctingggat a; 448-452, FA4-FA6; 454-458, first-third mul tipliers,;
460, a variable gener at or for '

64 outputting an geifted 36! $Kowdda tderat éd Pét S kYt O €1 €10é SREB decodér.
3); 462-466, output termnals of the correcting data (Rm Gn Bm

FIG 24 siawFI®. dpdthentupérale d@@g@naﬂ@nmégpeémrhelirl56%[5ané41npube
nunerals designate respectively: 468, an input/output termnal for the
bri ght ness téatrirerdl fdne thé odataladupp¥iéd frdiR/the nEotyOllErR, S46:; ad@d esan
sel ector; 474-478, . , _
input terminal for  the video data supplied from the image
memory 542; 572, a second filter circuit for extracting the
color data C from the video data; 574, a delay circuit for the
video data; 576, a (-1) multiplier; 578, a full-adder for
calculating the brightness data Y; 580, a matrix circuit for
converting the brightness data Y and the color data C into RGB.
image data; 582, a second leYel controller; 584, 536. 588,
output terminals for outputting the data to the printing
circuit. |
In operation, the RGB data, input to ;he input terminal
536 by means of a predetermined interface algorithm. are
timing-adjusted in the DIF circuit 5?8 and transmitted to the
Y/C encoder 540. The first level controller 558 of the Y/C
encoder 540 executes the calculations of:
R1 =a«R+D £
Gl =aeG+b
Bl =aeB+b
(0 <a<1, 0<b)

and the calculated results are transferred to the



controllers for generating address signals for freezing process,
correcting process, and printing process. FIG 25 shows an
enbodi ment of the printing circuit 422. In FIG 25, the nunerals
designate respectively: 480, a pixel deconposer for col or conversion;
482, 482, a printing selector,; 484, a nenory conposed of SRAM and ROM
486, a head driver; 488, an‘addresg@enerator for printing process; 490,
a printing calculator; 492, a printing controller; 494, an output

term nal

dd 5
si gnal E’m ng a}aﬁ‘e]cP‘i rﬁjtqufémrﬁqg“tﬁ i téson 4&5 ‘g,%uo he c or S|gnal

c. The s r al c are encoded in the AlDcircuit 412 to
becone br%%%ﬁﬁgg}éﬁé%; and color data C respectively. The encoding
condl tion Nt ZERD e (gf ,b SBE 8 Dbits, sanpling frequency
.= 4 * fsc (fsc sﬁﬁ carrleruﬂp Di MHz), pixel conposition 768 (H) *

480 (V), etqr - Y) Rl'ﬂuytwlghtness data Y (a) and the color data C (b)
are 65 stored in the i mage nmenory

414 from a [pedetey n @ pagition in a predetermned order. At this tine,
t he address selector 472 selects an address signal of the freezing
control | etod7droowiide the data Y and R-Y, B-Y. Then the first filter
circuit 562, consistihg of e.g. low-pass-filter, performs
obstacle eliminating process. The Y/C - calculator 564
calculates to generate the video data under a condition of:
C=§+ (B - Y) SIN (2 fsct)
+ &+ (R - Y) COS (2x fsct)

Y/C =Y + C

+

(fsct color sub-carrier frequency)
and outputs the video data Y/C to the 1mége memory. In the
above formulas, for calculating video data e.g. in conformity

with NTSC standards, the following values are employed:

® = 0. 30
8 = 0. 59
7 = 0. 11
s = 0. 493
£ = 0. 877.

The video data Y/C are temporarily stored in a
redetermined address of the image memory under address control

_by the controller 546. Upon completion of temporarily storing



supplies it to the DRAM nenory 470. Nanely, the DRAM nenory 470 is under
the control of the freezing controller 474. Upon conpletion of the
storing process for one screen, the freezing process for the brightness
‘data Y and the color data C te rn1na§%§ To shift to the next
node, the output of the A/ID convert 412-is turned off of the three
st at es. The freezing data of the inage nenory 414 are read out
under t hepreédredermoed qdunert hef cthe eciden datd r dherf rdéz imenespétation
conformty with the operation of the video signals, and transferred to the
'RGB decodéermdpatesjata (d) and (e). The brightness data Y and the col or
data C having been input to the input term . nal 426, 428 of the RGB
decoder 404 shoMeanviile, cat, PEHHINEd tEhe hov¥99et 48k d Y& 484 433
and the ri butor 430 spect vel The distri 430 es
ol or di PEERsEETRRedy wAFET ittt thAts meRSrt 4L Rr e cead toRE, BF
them At ti for e
0. 59 * th:g-l coﬁ%’p 1&%‘% 'ﬁ")l‘{eés rdarns If‘f%‘i e%ce%at@%n%e?%%e%ﬁ%%t ne@g
data are | e
original %@Q at%%tta ﬁﬁg hOJI"IH(::]I%’I 4%%4%‘? eé?% M# rans erre%i 5+?he‘“’e
correctingypplied to the second filter circuit 572 and the delay circuit
574. The second filter circuit 572 consists of e.g a BPF which
extracts the color data C from the video data Y/C. The
extracted color data C is multiplied by -1 and input to the
full-adder 578. The full-adder 578 provides the brightness
data Y by adding the -C data tp-the Y/C data having been
timing-adjusted by the input controlling data.
Thus, the brightness data Y and the color data C are
separated from the video signal Y/C. These separated data Y
and C are restored in the matrix circuit 580 in the same mannér
as described referring to the conventional apparatus, and
receives RGB level adjustment in the second 1level controller

382 by the calculations of:

(R-Db)/ a
(G -Db) /a
({(B-b) /a

8nd transferred to the printing circuit 548.

The printing circuit S48 executes: the conversion of



66 circuit 406. In FIG 23, the fourth-sixth FAs 448-452
receives RR G B data and a variable value [err], and output the added
results of R+ [err], G+ [err], B * [err]. These added results are
transmtted to the first -third nul Qﬁliers 454-458 to be
mul tiplied by separately input nhltipl31 g coefficients [err]1, [err]2.
[err]3 , and are output to the termnals 462-466 as data Rm 'Gm and Bm
The abovelRe€n¥ d¥&dlom)i.aM & maglendadnalanss @ Hevaddr inkst sogmesrsinding to
cont r ast oéeth _RGB dat a by usinq positive and negative val ues. The
co ;

mul tiplyif cili#ss [ datp 11inte r densityer Gatsd ~angnadinda he thesmal

G 1 er ont COEREITIRR FHRA admed (b SORTTOLIAPEING eyt R Y | ANSRDR o
d f i_abl 60Q | h

data fnor cOHERPSLLIRGT, ohE neblindP Uit B ] it o O BEr e Ay e

however, thiks %ﬂ%rﬂ:‘&lle%%?ﬁtzjo‘il t%am%%sio:ﬁr}gl?qmar ?xlalrgr-ggégpgr g‘rﬁ{egﬂ Mg d e

sanme function as equal thereto. orrecte

transferrgget nkng sDobtaqmed.! ind b@@egibgatrﬁ&t 3¢ b 1hitd ndnalduk s S

The anal og nodul at or 420 generatesS an utput a nonitor video signal y/c

fromthe forregher admberde# the Ankishi S af ifi1 2ol BRrANIcHPIT 1niigtalcard M
reproduced in the clock reproducer 408 etc. is added thereto to provi de

‘a video sbgnabtadnednf omiiuisy, \Witt belbesspasddibde to provideopehdrd . copy
referring - to this nonitor video, can change the correcting data of
the contofl aegraphiicndmage. man/ machi ne
Next, an embodiment in respect of the printing method
will be described referring to the drawings. '
In FIG. 33, the numerals designate respectively: 590, a
second iﬁage memory fér temporarily storing e.g. the RGB image
- data; 592, a second DIF circuit for adjusting the timing of
transmitting the calculated data; 594, an output terminal for
digital data; 596, a second controller; 598, a block diagram of
an apparatus disposed outside of the printing apparatus; 600, a
block diagram showing the inside of the printing apparatus.
In operation, the RGB image data temporarily stored af
3 desired position in the second image memory 590 are read out
‘under the adgress control of the second controllef .596 and
transmitted to the Y/C encoder 540. The Y/C encoder 540

Calculates the video data Y/C in the same manner as the

forementioned embodiment. The video data Y/C are then



67 interface means, and executes correcting process in the
correcting circuit 406 to obtain desired image quality. This correcting
operation is carried out in the video_section within a synchronizing

si gnal period : Wth adove- nedthoned correctlng process, corrected
data Rm - and Bm adjusted to desired inm alltles are

obt ai ned. t#%iggrédﬁﬁétgdnebxltbesépppﬂﬂoﬁ18n¢1ﬁﬁ§ q: %uﬁﬂ g tranrfferred
In respect of the grlntlng node, the descriptign wll t ed bec use

of berng tH2 sHhE L8PEs Fﬁéméﬂéuleﬁ@ﬁ]E oEnéhe gﬁée&.eﬁem ® Mhd &gy fubge

gngt“ﬁe? o REouRhOthR LABuED géﬁhﬂéﬁ TR TR LD thegﬁ??ggt@?c PIF
| | 6

rectly eppuety | Baf! Gha 2EnobierR1YTL Tl dd ﬂe%' AR e redf o Lo

per form ng app ratuses
conponent r h (o] o]
|ngge datZ?fhgﬁ% ?ﬁag ﬁgéﬁgptggﬁiﬁglkﬁFN%$gFg°}éggléggﬂbynﬁgFiC|rcuf§¥396
and tra“Sfé?re@eﬁﬁo?ﬁ?iikcétSP@ngbreﬁ%%erﬁﬁneﬁahﬁhbﬂr JIRr1dld 2. datde in

Y/C encoder
the image memory 542, the freezing operation for the _desired

image terminates.

The printing operation 1is omitted to be  described
because of being the same as in the aforementioned embodimenﬁs.

Besides the above embodiment where the Y/C encoder 540
and the - RGB decoder 544 are explained in FIG. 29 and 30
respectively, it is also possible to compose the Y/C encoder
540 and the RGB decoder 544 as shown in FIG. 31 and 32
respéctively. The third level controller 602 execute such a
level controlling operation as ¢ « Y + d and e « C + f (where O
< ¢ < 1, 0<e <1, 0<d, 0 <f) while the fourth level
controller 604 execute such a level controlling operation as (Y
~ d) / ¢ and (C -~ f) / e, rendering the same effect as
aforementioned embodiment.

Namely, the level controlling operation can be carried
%ut at a desired position. Further, the embodiment shown in
fIG. 33 can be alternatively placed inside_ of the -external

“omputer besides outside thereof. Furthermore, the second



generates video data Y/ C FIG 27 shows anot her enbodi nent nodified
fromthat shown in FIG 26 where only a single D/A converter 416 is

used, in conparison with that in:FIG %ﬁ usi ng three. Al so,

68 according to this invention t he 6?CU|t structure of the anal og

S‘éit’gﬁéﬁé (A ety r%%% e84 e rentagel wIL A L Bnp Ll BEE degory
512,

Thput | secAdE #F 15?9295??%5“&M%EQ%%?&%@&%& 590 Sd dHe 'eona
~video sig iy ds%gﬁfa{l L zge@ﬁaﬁéngrxgiseea' Ipdlh | BofGWa¥ Ngtodddding

NTSC st an I ng e unnecessary high-frequency conponents of
the y/c s%ogwi&g. been D)A- converted in the DJA converted and adding

synchroni zing signals thereto. The corrected data Rm Gm and Bm
are input to the A€ CméenepDsigéd &Beveandccopdingt ed ithiis viedbodiatent,Y/ Qt
(f). These converted data are further converted into y/c signal in the

DA convéecomesl 6, pasisiilentof hardyoopyographd csiigagiest forated &y e lgnd a
restricting process are carried out in the video signal
personal computer in addition to pictorial images formed by
analog video signal input, thereby realizing an economical
signal processing apparatQS'or printing method for a video

printer.



generator 534 to provide a nonitor video signal in conformty wth NISC
nmet hod. | nstead of the anal og denodul ator 418 used in the

enbodi mrent of FIG 21, a conposition, where separately input video signal
y and color signal c are directly encoded, also can be used. Al so, the DIF
circuit 496 can be replaced with a soft'fare nmeans. As menti oned
above, according to this enbodi nent, the’

69 anal og signal pPFPGESSUNEhHS! a0 1gRa 1L rdcEdsingcdpparataissdorha &iidel
circuit can be sinplified by usi.ng positive nunber inage correcting nethod.
Consequept iytet headegrddhgCitoc @nbo the rf @mbed imentSloftihdls | d nvendtiilon.of In
presenting stable operation and property as well as high reliability and
econony.FIG. 34, the numerals designatey(respectivRilg: 280Hhown a innptal

processi ng apparatus for a video printer according to another enbodi nent
of this® abnfor RAB imegerda teyic 6QBeda DL Fedirgitdite fors Feaelvdng tus

an input termnal for RGB i nage data from external conputers; 538, a D F
circuit BGR rHRagei Agtandnpat tonhfy Inpu tRES TIHAAY &&E -iaﬁ'dﬁt rearranging

them; 610, a Y/C encoder for converting the RGB data received by
the DIF circuit 608 into brightnéss data Y and.color data c¢ both
cépable of being freezed in the image memory 612; 612, an image
memory for temporarily storing the brightness data Y and the
color data C; 614, a matrix circuit for restoring the original
RGB 1image data from the brightnesé data Y and the color data C;
616, a controller for controllin the operation of the components;
618, a printing circuit; 620, a thermal head.
FIG. 35 shows a detailed émbodiment of the Y/C encoder
810. In FIG. 35, the numerals designate.respectively: 622, 624,
526 input terminals for RGB image data supplied from the DIF
circuit 608: 628, a brightness/color difference calculator for
talculating the brightness data (Y) and the color data R-Y, ‘B-Y
‘rom the RGB data; 630, a C calculator for éalculating the color
lata C from the data R-Y and B-Y; 63i. 634, éntbut terminals for
‘le image memory. |
- In operation, the RGB image data, having been input to
¢ input terminal 606 by means of a predetermined interface

*'gorithm, are timing-adjusted by the DIF circuit 608 and



through the input termnals 538; 540, a Y/ C encoder for converting the RGB
data received by the DIF circuit 538 into video data Y/Cin conformty

wi th NTSC standards capable of being freezed in the inage nenory 542; 544,
a RGB decoder for separating the video data Y/ Cinto brightness data Y and
color data C, and for restorihg the 08i gi nal RGB jmage data from these
two types of data; 546, a controller for controlling the operation of the

conponentpan5dBttedpritot i theci ¥7Q encoder asibber nftheheb#ightness/ Fk&1or29
shows a detailed conposition of an enbodinent of the Y/C encoder 540. In
FI G 29,dithfenenceal sadesilgtare 628spfcthecYyC 8h20de5461656exespties the
termnals for the RGB inage data supplied fromthe DIF circuit 538; 558, a
first | eq@lcutafiess| @f: for the input data; 560, a brightness/color
di fference cal cul ator for calcylating brightness data Y and col or
difference data R ¥, *B%/* Roth&h& RS 7ntgB data; 562, a first filter:
circuit for higi tingyob§1acles; 564, a Y/C calculator for calculating

vi deo data ik conférm -ty "wi'th NTSC standards fromthe brightness data Y

and the coIO(Bde§?rgn§e_ Y _ - 71

to pfovide the data Y and R-Y, B-Y. The C calculator 630
calculates the color data C from the colér data R-Y and B-Y under
fhe conditién of:
C =4+ (B-7Y) SIN (27 fsct)
+£+ (R - Y) COS (2x fsct)
(where fsct = color sub-carrier frequency).
These brightness data Y and color data C are output fo the .image
memory 612 through the output terminals 632, 634.
In the above-mentioned formula,. the following values
ire, not limitedly, used for calcul#ting the brightness data Y
ind the color data C in conformity_with NTSC standards:
® = 0. 30 ' |
= 0. 59
= 0. 11
= 0. 493

™ YN

= 0, 877.
The brightness data Y and 'the color data C are

fﬁPOrarily stored in a predetermined address of the image memory



data R Y, B-Y; 566, an output termnal for the imge nenory 542.

FIG 30 shows a detail ed enbodi nent of the RGB decoder. In FIG 30, the
nuneral s designate respectively: 568, an input termnal for the data
supplied fromthe controller 548; 570,'7&h i nput termnal for the video
data supplied fromthe image nenory 542; 572, a second filter circuit
for extBagt undert laddiwessreafetirolC Hy he lontinddd efatél 6 574jpen daimpletion
circuit for the video data; 576, a (-1) nultiplier; 578, a

full -addef ftemporaArddiyat iskerine pnedgrerainethmumpers@f Lthet rind ghtiness t
for converting the brightness data Y and the color data C into

B
data; 582t2; 83dthe Spdiorcdata(q dn thegimaggmemerys 61%,,(the tfé'r?ﬁzlrﬁ?age

for outputtin% the datg to the printing circuit. I n operation,
the RGB BRELRAVARA.tera €Stput terninal 536 by neans of a predetermn ned

transm tted (o the MoRavnite SEEHNRAL, MG dinded Wi Y7 corgr

2 SO g S 4 g o pa Taggorig e

the  cakgul REBD dat@SYn' the Hahe demtY 9 9% tHe cordvhtional apparatus,
and then transferred to the printing circuit 618. The printing
circuit 618 is composed in the same manner as the 'aforementioned
embodiment and omitted to.be described. .

In operation, the desired RGB data having been
temporarily stored at a predetermined addréss in the second image
pemory 636 are read out by the address control 6f the second
controller 642 and transmitted to the Y/C encoder 610. The Y/C
sncoder 610 calculates the brightness data Y and thg color data
:. The second DIF circuit-638 rearranges and timing-adjusts the

ata and transfers them from the output terminal 640 to the
-2put  terminal 606 of the printer 646. The data having been
--ut  through the input terminal 606 are rearranged and timing-
’3usted in the DIF circuit 608, and temporarily stored at a
‘Edetermined address of tye image memory 612 by the controller.
“S.  Upon temporarily storing predetermined numbér of the
“thtness data Y and the color data C in the image memory 612,

**freezing operation terminates.



~

72-° ~ bri ghtness/ col or dlfference calculator 560, which executes the

cal cul ati ons of: - [err] (R-Y) =RL-Y (B-Y) =B1L-Y to
provide the data Y and R-Y, B-Y. Then the first filter circuit 562,

consi sting of e.qg. |OMFpaSS filter, perfornms obstacle elimnating
process. The Y/ C calculator 534 caBd&Iates to generate the video data

under a condition of: [err] (fsct = caol or sub- carrler
frequency) and o ts Y.Cto t nMegen y. e
above fornul as, fotjﬁggl CLRI.PEtﬂig 166: f.)sl ﬁ%nf or mgrtangg tiﬁn SEEQ

Stamard%fdﬂ&néﬁiéﬂ%d‘%d@&&'ﬁﬁeﬂ@ &x‘i‘@'&ﬂ?ﬁited to be J@ééhbe@ 30 .
= 0. 59 [err] = [err] = 493 [err] = 0. 877.

In reference to FIG. 34, the DIF circuit 608 and the
Y/C encoder 610 have been described as being embodied 1in
hardware, it is alternatively possible to interface the data by a
software and to process the data by such a software. |

Also in FIG. 36, the apbaratus of the FIG. 36 has been
described 1n a block diagram 644 outside of the printing
apparatus, it 1Is also possible to place it within the external
computer. The second image memory 636 can be neplaced "with a
complimentary memory such as floppy disk, and the Y/C encoder
6109 and the second DIF circuit 638 can render the same effect
even 1f being composed to be processed by software.

In the above-mentioned embodiment, the color data has
been compressed into 1/2 by calculating the color data C under a
condition of:

C =;.' (B - Y) SIN (2% fsct)
+£+ (R - Y) COS (21 fsct)

(where fsct = color sub-carrier frequency).
Alternatively, it is also possible to temporarily store the color
hfa in the limage memory only under the condition of SIN (27
'Sct) = 1 or COS (27 fsct) = 1. According to this operation |
%e color data becomes compressed into 1/4, hamely. below 1/4 in

‘mparison with 2/3.



The video data Y/ C are tenporarily stored in a pr edet er m ned
address of the inmage nenory under address control by the controller 546.
Upon conpl etion of tenporarily storing . _ 73
pr edet er mi ned nunber of the videoidata,fiﬂe freezing operation termnates.
Meanwhi | e, at printAgither torédicabaipd 2 addording U ettt Lriivatk ssifl] ese i 0s
the image nenory 542 are read out by the controller 546 and transferred to
t he RGB possddrleith phtmvide dao edronicahasignpbgarodceysing apgeratpsit for
termnal 570 are supplied to the second filter circuit 572 and the del ay

circuit as7¥idee prdqvier fWhich s reapably ot hardtepniing grample whinages

extracts the colci{r)f data C fromthe video data Y/ C The _ extracted
I

col or daCRP@Asedy Ry A iRRFIRP2Y CORPYTSNICED R LORTRGLed AT Webk asT,Lhe
ful |l -adder, 578 .provi des the . bri ness, ;,data, Y adding the -C data to
the v/ C 83F Qﬂﬁﬂ%m;%ﬂ§ﬁ1O{H?ﬁ?mﬁégﬁﬁét¥&F?@'§+EP$?%nu control | ing data.
Thus, the brightness data Y and the color data C are separated fromthe
video signal Y/ C These separated data Y and C are restored in the matrix
circuit 580 in the sane manner as described referring to the conventi onal
apparatus, and



receives RGB | evel adjustnent in the second | evel controller 582 by the

cal cul ati ons of: . (R-Db) / a (G- Db) /I a (B - b
/ a and transferred to the printing circu£$~548. - The printing
circuit 548 executes: the conversion of

ree |imagedata FERcoSTianevey 2 Alenar,lodessd it ARATE £ 4 vidth o
ai med at %pmeb' h@gotrg‘in%r %@asmne;hsh,semﬁ.%%t 0% 'enp% f¥en St N9 1n

val ue at Pl xe ormn rmal con

two- di rensygnal By, ath@r dn%eyau%aa@sfi%at@ne rledpelct 113} NedssANd DY A/D
repeating this printing operation for the nunber of the inks, a full-color

hard copyeinegetcawailseéngbt sheedhréleustaitiesbourput pmddjﬁdxmprowszle aa
hard copy of a graphic image. Next, an enbodi ment in respect of
t he printdhgitelhodorwekciting ¢éscndhed65@fearmd@cﬁbnwsankuatagw for the
In FIG 33, the nunerals designate respectively: 590, a second inmage .
menory fosyRehponieing st slengle. getche ReBd mB§6. a  controller  for
controlling the entire system. Each of the other comﬁonénts
performs the same as or the similar to those 1in the
conventional apparatus. |
In operation, the input video signal Y/C is sepérated
into a brightness signal Y and a color signal C (time-dividedly
multiplexed signél of the demodulated R-Y -signal and B-Y
signal): in the analog demodulator 658. These signals are
encoded in the A/D converter 650 under the conditions of:
quantized number of bits = 8 bits;
sampling frequency = 4 e« fsc (fsc: sub-carrier
frequency 3. 58 MHz);
pixel composition = 768 (Horizontal) & 480 (Vertical).
At this time, the A/D converter 650 is in the normal mode of
outputting binary data. The encoded data Y (a) and C (b) are
transferred té the image memory having been previously set to
inpd; mode to be ~stored therein for one screen in a

Predetermined order from a predetermined address. Thus, the

fPeezing operation for a desired image terminates.



data; 592, a second DIF circuit for adjusting the timng of transmtting
the cal cul ated data; 594, an output termnal for digital data; 596, a
second controller; 598, a block diagramof an apparatus di sposed outside
of the printing apparatus; 600, a block diagramshow ng the inside of the
printing apparatus. In operati g the RGB image data tenporarily
stored at a desired position in the second i mage nenory 590 are read out

under -t he address cont%&I of t second control,ler 596 ng transm teg to

the Y/ C encoder 380, Shifif, toy,the HetteBy othe PR gﬁe efﬂi“9§d8 diPg

YCin th ' ' '

¢ R/ E RS 45 Wifend AL PO the SRR FBRtpur. THEgKaicOor,

t he Secongh9|gmﬁhécﬁhboégzs%ﬂj1§'§¥¥”€§Jéﬁkpﬁ9 thd&ei nput term nal 536 of
[ gh the

the printer 600. The data input throu I nput term nal 536 are

tim ng-adjusted bynehegrlidezing datd BEedbLF@ORehory 660 8dearedd out
predeterm ned address of the inage nenory 542 by the controller 546. Upon

conpl eti ofn oA t prededieirmd nVd ordE AR cd nprede terhinedl postcidaia and

the i mage nmenory 542, the freezing operation for the desired inage-

t er m nat esupplied toTithepdiglital aparrdcvori852nastéaitaocYbéddeandi Bed(e).

because of being the sane as in the aforenentioned enbodi nents.
These data are corrected to become data Y (f) and C (g), and
transferred to the D/A converter 662; At this time, the
printing circuit 664 controls itself not to receive these data.

These data are restored to the brightness signal Y,
color signal C, or to the brightness signal Y and R-Y, B-Y
signals. The encoder circuit 666 generates video signal Y/C
from the restored signal and outputs it as a monitor signal. A
sjnchronizing signal (m) generated in the clock reproducing
circuit 656 is added to the monitor signal to provide a video
signal in conformity with NTSC standards. Referring to thus
obtained monitor image, the operator can desirably adjust the
1maée by the digital corrector 652 exécuting a calculation
hereinafter described (supplementary explanation | 1) 1n.
accordance with the brightness. hue, and saturation of the
‘ontroller 668.
This pfocess 1s'carr1ed out in the video section during

he synchronizing pericd in the same manner as the monitor

1$P1ay1ng process of the conventional apparatus. These are



Besi des the above enbodi mrent where the Y/ C encoder 540 and the RGB
decoder 544 are explained in FIG 29 and 30 respectively, it is also
possi ble to conpose the Y/C e_ncoder8,§40 and the RGB decoder 544 as
shown in FIG 31 and 32 respectively. The third |evel controller 602

exeouLe  EENaeflprkf Bhot LAY UH) HEH ARG pro¥essd and & 1 C + f

(where O he fourth | evel '
control | er 604 expai¢he g&qu.saolfe\(qi (Ralyt)r Q;lrl i(Y] @Penakire’ stored -4nd) the C
and (C- f) / e, rendering the sane fect as aforenentioned

enbodi nenimage memolignBlsw,. t o;mel @\aedelc@ﬁt e iced orpdaza drs caepresEmtdedd
out at a desired position. Further, the enbodiment shown in FIG 33 can
be al ternayi veYy RF¥ceB-¥idsi sd thowh fiche thexidertaalalwessp@meratessi das the
out si de thereof. Furthernore, the second

76 | mage MEHBEINBOBTOsesSe r domedds When Rixedmiiackingof Retor Br¥iugess
a floppy disk, and the_ Y/C encoder 540 .and the second DIF circuit 592 can

be repIac@%emﬁﬁﬁaseftﬁﬁﬁeﬁﬂ' R X Q%ﬂwmwltlon - As nentioned
above, according tg.thi aodi nent,, beco sihle tq hard-co

gr aphi ¢ i mages for%@ % grﬂﬁt"cd' %n 3&1 1ﬁ’d’h t%?rﬁ%/]c}rx al
ggﬁggfn Lg%;rrrr?ghbXnizqal og s\élc 2 S' n sytnt%% %%{i%agl | zéi%aq.n period

receives correcting calculation being the same as the
correcting process, and read out in the vertical direction to
be transferred, different froﬁ.the monitor display where the
data is transferred in the horizontal direction of the image.

These data are transferred to the printing circuit 670 .-
through the route of d-f and e-g at each synchronizing signal
determined with a unit of predetermined number. At this time,
the D/A converter 662 is in inoperative state.

The printing circuit 670 executes thermal controlling-
Qperétion on each pixel in the thermal head 672 in accordance
with the input data, as described hereinafter (supplementary
explanation 2). With the number of pixels of the thermal head
being 672 being 480 dots (called one line of printing), the
Printing operation is repeated, to the number of the pixels in
the horizontal direction , 768. Thus, the printing for the Y

Ink 1s completed. The same operation is performed on the M ink



si gnal proce55|ng apparatus or prlntlng met hod for a video printer.
FIG 34 shows a signal processing apparatus for a video

printer according to another enbodiment of this invention. In FIG 34,
the nuneral s designate respectively: 606 an i nput term nal for RGB i mage
data; 608, a DIF circuit for receivi ngig I mage data input to the
input termnal 606 and rearranging em 610 a Y/ C encoder for

converting the RGB data received by the DIF circuit 608 into brightness
data Y andaf@l or 14&t ac° a0ty prandides soffule-eolbredasd icopyhdmagrge nenory
612; 612, an image nenory for tenporarily storing the brightness data Y
and the color datdNeXt,614her sipiplicnentatyi expdanatdioms 11g ande r iwdidlal be
-RGB inmage data fromthe brightness data Y and the color data C, 616, a
control | ernéwrdeserdided.n t he operati on of the conponents; 618; a printing

circuit; 620, a thermal head. FI.G 35 shows a detailed enbodi nent
of the Y/ C encoder FIS:0. 38 shows 351 eﬂﬂmdﬁgﬁﬁﬁal"é’ dhe gied tads pSanrRgLer
622, 624, 526 i nput termnals for mage data supplledfromthe D F

circuit 608352628, 18 biFilGht s kb @r““!ﬁqaflér dged srate| FesPa gt veld culttd ng
the b_rl ghtg'?é? datas(_,p %nca Q:%lc Ior q!aglacalcula%or. and R-B calculator

respectively:; 680, a separator for separating R-Y and B-Y
data; 682, a multiplexing synthesizer for the calculated R-Y
and B-Y data. The Y, R-Y, and B-Y calculators execute the
calculation of & « ¥, 8 « (R-Y), and «7(B-Y) respectively.
The calculation coefficients i .+ 7 are supplied by | the.'
correction instructing signal (n).

The C data (a) is separated into R-Y and B-Y data in
the separator 680. and correctly calculated in the R-Y
calculator 676 and B-Y calculator 678. The calcu}ated results
are supplied to the synthesizer 682 again to becéme. multiplex -
synthesized data g. The Y data (d) are directly supplied to
the Y calculator (674) and output as calculation data (f).

The calculation coefficients & 8+ 7 are generated in
the controller 688 taking account of the relationship between
R-Y and E-Y. the relationship between increase/decrease of .the
gain and the. 1|_nage.qua11ty. These operatidns correspond to the
Supplementary expianation 1.

FIG. 39 _ shows an embodiment of the printing circuit



fromthe RGB data; 630, a C calculator for calculating the color data C
fromthe data R Y and B-Y; 632, 634, output termnals for the inage
_menory. I n operation, the RGB inage-data, havi ng been input to
the input termnal 606 by neans redeterm ned interface

al gorithm are timng-adjusted b& the ﬁi circuit 608 and

78 transnmitted to the Y/ C encoder 610. The brightness/ color

di ff erenc870al cullat ErIGGZQQ)f the mmmmwmnmmmm at igns
of : [err] 12 ' (B-Y provi de

the dat aRGB EﬁétRf‘FtOB-Yss THe pic&elcale,qﬂwer-sﬁ@&cah ﬂﬂ’%\t‘é“éﬂt‘ﬁé’k%br
data C fromthe colqr. data R Y and B-Y under the condition. of:

[err] circult; 80, @A @ddress, cenfrators @rszf G@‘Rﬂf)y °ﬂ?e%%ed of
? Llr gntgﬂets ﬁgﬂg‘uﬁﬂét ﬁpglrfn%r?é{ 'S %élza%gﬁvoeurt;ptggé ¥ %tof'ﬁ? %oe onl%l'i onec18
formula, Lhg.falhaw,pg val ues

In operation, the brightness data Y and the color data
C of the input signal are restored.to the RGB data by the RGB
réstorator 684. This RGB data are decomposed to the achromatic
data and chromatic data by the pixel decomposer 686. These two
data a£e-converted into YMC ink density data in the MPX circuit
688, the memory 692, and the calchlator 698. The ink density
data are. teﬁporarily stored in the memory 692 for time-axis
adjustmeht. The ink density data having been read out from the
memory 692 1in a predetermined timing are transferred to the
head. driver 694 and converted into thermal controlling data
(head-data) of thé thermal head 672. The address generator 690
properl& generates address signals for the memory 692.

These entire sequence 1is controlled by the clock
generator 696. The details of the printing circuit are
disclosed in Jahanese_Patent Laid-oben No. Sho 64-216696 by the
Present 1nveﬁtors. These "correspond to the supplementary
explanation 2. |

_Although the above-mentioned embodimeht has  been

lescribed in NTSC standards, it can be also applied to PAL



are, not limtedly, used for calculating the brightness data Y and the

color data Cin conformty with NTSC standards: [er]r = 0. 30
[err] = 0. 59 - ~ [err] =0. 11 [err] = 0. 493 '
[err] = 0. 877. The brightness data Y and the color data C are

tenporarily stored in a predeterqined %;ess of the inmage nenory

79 612 under address control the cdatfrol l er 616. Upon conpl etion of
t enpor ari | yseanAaRds pr edet er mi ned nunber of the brightness data and the
color data Cin the in%ge menory 612, the freezing operation term nates.

Meanwhi I e, at printTHOEReF i ghthesPHESL CORRPIFIAN GRR P& tifeely set as

predet er m ned ad S re d t . and, restored to t data .in the
same nmanner® & i‘ﬁ;(fhév@oﬁvéﬁ?i gﬁ& %ﬁ%\‘i%ﬁ u‘gd,ro (a\bd hi h&% ms‘ﬁb(}r%ﬂ e
printing Ciéﬁﬁg& Fhbe The printing circuit 618 is conposed in the sane
manner as the aﬁorenﬁntioned enbodi nent and omtted to be descri bed.

L0 o Dot ori now LRk [T (81 P Ao SRS sHSRCLRTP. 8 8
the printing circuit shown in FIG. 39 can be composed in any
other design in accordance with the desired function and
purpose.

As mentioned above, according to this invention, it 1is
possible not only to cérrect to the desired image by the
digital calculation, but also to realize the same function as
the conventional apparatus by only a single'encoding process,
thereby providing an economicaliapparatus capable of rendering
hard copy imagé with high image quality.

FIG. 40 shows a signal processing apparatus according
to another embodiment of this invention. In FIG. 40, the
numerals designate respectively: 700, an A/D converter having
three output states; 702, a digital corrector; 704, a clock
‘estoring circuit fdr e.g. synchronizing signals; 708, a
‘ontroller for controlling the entire operations etc.. The
ther components function in the same manner &s in the
“nventional apparatus.

In operation, the input video signal Y/C is separated’

"0 brightness signal Y and color signal C ( time-dividedly



—

menory 636 are read out by the address control of the second

controller 642 and transmtted to the Y/ C encoder 610. The Y/ C encoder 610
calcul ates the brightness data Y and the color data 3. The second D F
circuit 638 rearranges and timng-adjusts the data and transfers them
fromthe output terminal 640 to th 8|nput term nal 606 of the printer
646. The data having been input through,the input termnal 606 are '

rearrangegh ppfpi bXb89- s1gdhySt 8¢ 'QhEhﬁeEBEufhEEH'tR698’s§Eﬁaie”Hﬁﬂar§4&
stored at a predeterm ned address of the inage nenory 6

control | e§1gnaP). Upon tenporarily storing predetern1ned nunber of the
tightness data Y and the color data Cin the inage nenory 612,

freezi ng operati oThéseni sgagaals are encoded by the A/D convedRer 700
The printing operation is the sane as in the aforenentioned
enbodi nrerndendthei conditdohs dfscri bed. In reference to FIG

34. the DIF circuit 608 and the Y/ C encoder 610 have been described as
bei ng enbodi ed i nQaua&Rtéwadcnumbersof| bétsari §ebdtpdssible to interface the
data by a software and to process the data by such a software.

Also in FIG 36, $aBPLEPErat iEC8ReRRE FFG 436°hatSBechfSqéscr SHDacarrier

bl ock ma¥¥é%%gﬁéyogt§|dg o& z?g printing

pixel composition = 768 (H) # 480 (V).

The A/D circuit 700 is in the normal binary data output mode.

The encoded data Y (a) and C (b) pass through the
digital corrector 702 to become data (d) and'(h). and stored in
the image memory 708 from a predetermined address in a
predetermihed order for one écreen. At this time, the - digital
corrector 762 is set 1in data transferring ﬁode. Upon
completion of these operations, the freezing process for the
desired image terminates. | |

. To shift to the next step, the output mode of the A/D
converter is turned off. And the input/output terminal of the
image memory 708 is set to output mode.

The freezed data in the image memory 708 are read out
from a predetermined address in a predetermined order, and
supplied to the digital correcting circuit 702 as data (e) and
(k). These data become data (f) and (g) with or without

cdrrection. and transferred to the D/A converter 710. At this



|
apparatus, it is also possible to place it within the external conputer.
The second inmage nenory 636 can be replaced with a conplinentary nenory
such as floppy disk, and the Y/ C encoder. 6109 and the second DIF circuit
638 can render the sanme effect even if}ﬁeing conposed to be processed by
sof t war e. In the above-nentioned enbodi nent, the col or data has

been conpigmegd ithed plr thbdngat Lebat tNP1bheofiflkelsddtdeTrunde. td  G@Ed fiviedn
of : [err] (where fsct = color sub-carrier frequency).

Al ternati chkege idatiss. al so possible to tenporarily store the color data in

the inmage nenory only under the condition of SIN (2[err] set) =1 or

COS (2[err] fsct) Thelse datarairegrestohed topethat bohighthessolsdgnadt ¥ and

beconmes conpressed into 1/4, nanely, below 1/4 in conparison with 2/3.

81 the Asodem | Ghgnabo@, respectilviglyo t Bhe i apeadesn, circudt - 714

possi ble to provide an econom cal _ signal. processinﬂgapgaratus for a video
&ge

printer wAEBRTASeSapdhe ATHBIRRLopyifAgogPaBARe YifigesTOBIREY BPstored |
personal compner Cqhd Sitstied 12 "EL' 8° hBR:RbE' OEihai ™% Hnd " a
' synchronizing 'signai (m) restored in the clock restoring
¢circuit 704 lis added thereto to provide a _video signal 1in
conformity with. NTSC standards. Referring to the monitor
image, the operator can desirably adjust the image .by_ the
execution of a caléulation hereinafter ggscribed (supplementary
explanation 1) by the digital correcting ‘ecirecuit 702 in
accopdance' with the correction instructing signal (n) for the
brightness, the hue, and the saturatipn from the controller
708. |

The D/A converter 710 can be composed of two or three
devices, one for restoring Y and C signals, and the other for
restoring Y and R-Y, B-Y signals.

This process is carried out in the video section during
the synchronizing periodt with the same operétions in the
monitor display process described in reference to the
conventional apparatus. |

In printing process, the image memory 708 Iincludes

data pairs of (Y., R-Y) and (Y, B-Y) stored therein.



82 FIG 37 shows a signal processing apparatus for a video printer
accordi ng to anot her embodi nent of this invention. In FIG 37. the
nuneral s designate respectively: 650, a AAD circuit waiting the

t hree-states output conditions; 652, a gUgitaf correcting circuit; 654, a
cl ock regenerator for the synchronizi si gnal etc.; and 656, a
controller for controllin entire system Each of the other

conponent s perfor%%weYﬁE' e ﬁep xel gf 69ﬁer dnforaatieg 1gnokeprresenteasd:

: . d . Ly
FS”ZEB%L ot PR DY e nelbess I’a‘aaﬁer htahggyﬁeglﬁs'rEgﬁéﬁé'p-e%hsi data Vi
t Y,

Signal) ey FERAFEEECES TRk InTRIBAYFIbE PR VIRV Mihet
the ACD‘“H““Hf£%1659aHﬂgﬂE B?GRQQHQ%tBQQSuQEs the data Gfankhégdaﬁwggﬂhﬂﬁ
bits = frequen sc (fsc:

sub- carn(yixéquuency 3. 58 N+E) pi xel conposition = 768
(Horizontal) * 480 (Vertical). At this tine, the A/D converter 650 is in

-the normal node ofTheut@atai ngehdnabutdgrom the ¢hegdedesdots Y708) aat Ca
(b) are transferred to the i nage nenory having been previously set to

i nput  nogendrally synchdonibéng posicionooechescthen the vddeo sSection

predeterm ned order froma predeterm ned address. Thus, the freezing

oper at i on fewve ivelesi the | sage torrepcsing. calculation as 1in the monitor
display, and transferred to the longitudinal direction of the
image different from the monitor display where the data is
transferred in the lateral direction of the image.

The data are transferred to the printing circuit 712
through a route of e-f and k-g at each synchronizing signals
determined in a unit of predetermined number. At this time,
the D/A converter 710 is in inoperative state.

The printing circuit 712 performs thermal control on
each pixel of the thermal head in accordaace with the input
data as described hereinafter (subplehentary explanation 2).
¥ith 480 dots of pixels of the thermal head 716 (called one
line of the printing), the printing operation is repeated the
times corresponding to the number of pixels in the horizontal
direction, 768, to complete the Y ink priﬁting. The same
%Peration is applied to the M ink and C ink, thereby providing

full-color hard copy image.



83 . To shift to the next step, the output termnal of the A/ D
converter is turned off while the input/output termnal of the image
menory 660 is set to output node. The freezing data of the inmge
menory 660 are read out in a predeternmned order froma predeterm ned
position, and supplied to the digital corregtor 652 as data Y (d) and C
(e). These data are corrected to becone dh v (f) and C (g), and

transferred to ‘the D A converter 662. At this tine, éhe grinting
circuit 664 controﬁ%x?tseF?erﬁﬂpQ¥F¢%R%#R¥aQ#R%ﬁ?%ﬁﬁ%?s 1 and 21 %ill 5P

are restored to, .t &rbrlghtness signal Y. color signal C .or to the
brlghtneyﬁgﬂiﬁkﬂ and R Y, B-Y signals. The encoder circuit 666

t d I t t d I

von tor i gnal . A¥ SncrtBofartt ' b FH LT G AR R Pl bbefite®
d 65 degh t

Si gnal “Fhr’%on ET10200 T AL L G LAY Beilagd P Gpeteuuaseo

moni tor TiBGe, 148, Opes At Pse Capy FeEi FAR th atlipist /ieput e dw; thes di gabal

corrector 652 executlng a calculation hereinafter described
(suppl eneniggr y 78p| apatésTculdtor | R-PCISENEEM t laridie B+Y Jhé4ESS1a b8,

and saturation of the
respectively;: 734, separator for R-Y and B-Y signals; 738._ a
multiplex synthesizer for R-Y and B-Y signals.

In a freezing process for a desired image, the first
input/output device 720 and thelthird input/output device 722
are set tb input mode, while the second input/output device 736
.and the fourth input/output device 726 are set to output mode,
respectively by a controlling signal (n). In this state, the
data (a) is transferred directly to the (d), while the data (b)'
to (h). In the correctihg process and the printing process,
the first input/output device 720 and the third input/output
device 722 are set to output mode, while the second
input/output device 736 and the fourth input/dutput device are
set to input mode. The data (e) are input to the Y calculator
728 to become data (f). The data (k) are separated into R-Y
Signal and B-Y signal by the separator 734, and correctly
calculated in the R-Y calculator 730 and the B-Y calculator
132, These calculated.results are converted into a multiplex

Ynthesized signal g again in the synthesizer 738.



controller 668. This process is carried out in the video section
during he synchroni zing period in the sane manner as the nonitor

di spl aying process of the conventional apparatus. These are

t he general operations in the correcting process. Data pairs of

(Y. RY) or (Y, B-Y) are stored in the szgg menory 660. One pixel of
the color data is represented by (Y, R B-Y), with which the data

al ways operates img h@awrtmwgeaémw&feui\%@i»yexém@é xaie | eeki oL L1 Y
or B-Y uses the data of the adjacent pixel he Y data and C

data read 1qut ddcdidageerwl tly sryac&wmatmsmﬁtmﬂbdlngam\e of the
synchroni zi ng signal period receives correcting calculation being the

same  as contmwlkimgecsigmadr(mkss, Thhs ¢cerrieotion nindtruwetded cavatne ecison
to be transferred, different fromthe nonitor display where the data
i s transf @enarated hetalokng orccounit rett the pelattonship between theesR-Y

data are transferred to the printi g circuit 670 through the route of d-f
and e-g a@ndhdhe\Brhe MR Hae sTetationship hotweor ¥hey insreate/decrease

redeterm ned nynber, At this the D/A converter 662 .is in
Pnoperat|@§ lhg image quality. These operations P the correcting

process and the printing process cor;espond to the
supplementary explanation 1.

- FIG. 42 shows an embodiment -of the printing circuit
712. In FIG. 42, the numerals designate respectively: 740, a
RGB restoring circuit:'742. a pixel decomposer; 744, a MPX
circuit; 746. an address generator; 748, a memory composed of
SRAM and ROM; 750, a head driver; 752, a cloqk generator; 754,
a calculator. '

. In operation, the brightness data Y (f) and the color
data C (g) are restored to the RGB data in the- RGB restoring
circuit 740. ~ The RGB data are decomposed in the pixel
decomposef 742 into achromatic data and chromatic data. fhese
two data are converted into YMC ink density data by the MPX
circuit 744, the memory 748, and the calculator 754. The ink
density data are temporarily stored in the memory 748 for
time-axis adjustment. The ink density data read out from the
Qemory 748 at a predetermined timing are transferred to the -

heaq driver 750 and converted into thermal controllihg data



The printing circuit 670 executes thermal controlling operation on each
pi xel in the thermal head 672 in accordance wth the input data, as
descri bed hereinafter (supplenentarx .explgqﬁtion 2). Wth the nunber of
pi xel s of the thermal head being 672 b¥ihg 480 dots (called one line of
printing), (head datiant ifiey dper dthegwals hegde A, to the nunber of the
pi xels in the horizontal direction , 768. Thus, the printing for the Y
ink is conpl eted. TR& safntdFd atSeNenCHerkDHr RANWGPLLed MbYhk the  clock
85 and C ink so._as to7ﬁ_>r vide.,a full-color har

-y

! _ Nexcl
the suppl eREREAATExpl i ons 'PeATd SIS n&%péeé&‘%gge(fupplemema&

FIG 38 sh digrent of the digital corrector 652. In FIG 38,
t he nunera??ﬁéggfgﬁgﬁéznfespectively: 674, 676, and 678, Y cal cul ator,

R-Y cal culator, angnR Blgdd@iidin JESRE bt e-ndifiond & Wt e €' can

separating R Y and B-Y data; 682, a multiplexing synthesizer for the

cal cul at edp®- YapFnde& Y & a.onfiie o RTEC anstdhda e ,CUbIIOr aleECWe HEL

calculation of [err] * Y, [err] * (RY), and [err] (B-Y) - respectively.
The cal cusghhdardeqefficients [err] are supplied by the correction
~instructing signal (n). :

Further, the pixel composition of the 1image can be
freely set not only as 480 (V) « 768 (H), but also e.g. 400 (V)
« 640 (H).

In addition, the digital correcting circuit shown in -
FIG. 41 and the printing circuit shown in FIG. 42 can be
designed in any other composition in accordance with the
desired function and purposes.

As mentioned above, according to this Iinvention, it
becomes possible to obtain a full-color hard-copy image .with

‘only a single encoding process, thereby realizing an economical

and printing apparatus of high image Quality.



The C data (a) s separated |nto R-Y and B-Y data in the separator 680,
and correctly calculated in the RY calculator 676 and B-Y cal cul ator
678. The calculated results are supplied to the synthesizer 682 again to
become nul tiplex synthesized data g.. The Y data (d) are directly supplied
to the Y calculator (674) and outgut as qaiculatlon data (f). . The
cal cul ation coefficients [err] are generated in the controller 688

t aki ng account of the reIationshlp between. R-Y and B-Y, the relationship

bet ween i ncrease/ gg No3d ¢ilig | qﬁggnqq%kll inl-rlhest?ow be
oper ations correspon to t p nentary expl anation 1. 39
shows an &H?Eglﬂﬁﬁt of the prlntlng circuit

86 670. In FIG 39, the nuneral s designate respectively: 684, a RGB

restorator; 686, RIpSxel IO MNE 488&how ¥REmpIelst ifprexonvdrting; 69€,
an address generator; 692, a nenory conposed of SRAM and ROM 694, a head
driver; 6pérameteockrgspectiimelyGos amongeawhiicht:oFIG. 43, 1im oasetiofi,
t he brlghtness data Y and the color data C of the input signal are
restored convattRaoB d&he heatingreRference sime 854FIfh 45SRGEnateasg e of

deconposed to the achromatic
converting a continuous number C of the heating reference time

by a mode; FIG. 46, in case of‘converting the number S of sub-
lines by a mode. In these FIGS., the numerals designate
respectively: 756, a T1/T2 controller for . generating heating
reference time T1 and T2 in accordance with the image mode;
758, a L1/L2 controller for controlling the number of recording
lines In accordance with the mode: 760, a mode controller for
generating mode 1information and transmitting it. The other
components function as in the conventional apparatus.

FIG. 44 shows a timing diagram representing the
detailed sections of the heating reference time. In FIG. 44,
the codes designate respecfively: (A), head data wifh ;6 bit
data as an unit; (B), a transferring clock; (C), a 1latch for
setting the head data to the thermal head; (D) defailed
sections of the heating reference time.

In operation..in FIGS. 43 and 44, the heating reference
‘ime T can be sectioned as T = t1 + t2. The tl stands for a
Tansference section of the head data and cannot be increasec

T decreased, while the t2 can be freely set so as to adjust



|
data-and chromatic data by the pixel deconposer 686. These two data are
converted into YMC ink density data in the MPX circuit 688, the menory
692, and the cal culator 698. The ink density data are tenporarily stored
-in the menory 692 for time-axis adjust . The ink density data having
been read out fromthe nenory 692 in a predetern1ned timng are

t f t 6 I
data ?Lé&% Sads offﬁ‘? effrdfite *Eing It AR dEhd bl G THE, bR Bhoa o
roper r | t

gquencg quﬁ'goﬁl: I‘PT? ﬁﬁérﬁjéggﬁogﬁgoggng?g{rgl%%&%%O'F‘hs th det a(?ilhgsesofﬁﬁﬁ?{.]g

printing Gigydlito €€ téiBLha@kevs2ntdaparasTy anNlconditiQmm dp: Sho
64- 216696 by the present .inventors. These correspond to the

suppl ementary expfanetLbn=2T2 « L2, ofl TR2¢agh= LiM2.above-nentioned
enbodi mrent has been described in NTSC standards, it can be al so applied
to PAL For instance, if it is assumedamsalds.= 640, L2 = T6%s,6 the T2

(V) * 703l e 4% BBove(Sbhbomimeny. o ) o0 (F) besides 480
This heating reference time T2 is frequencyfdivided as
the conventional apparatus by the C controller 764, the B
controller 766. and the § controller 768. The recording
- operation for each of the inks terminates upon- completion of
all the lines as L2 = 768. The mode information with respect
to this operation is transmitted by the mode controller.Tso..
Thus, by shorfening the heating reference time T2 in
the pictorial image recording mode to 5/6 of the heating
reference time T1 of the graphic image recording mode, the
recording time can be the same. |
In FIG. 45.. the Cl/C2' controller 770 éhanges the -
frequency-dividing ratio in accqrdance with the image mode to
satisfy the conditions of C1 # L1 = C2 « L2, or C2 = (5/8) C1.
In FIG. 46, the S1/52 controller 772 changes the
frequency-dividing ratio in accordance with the mode with the
relationship of S1 ¢ L1 = S2 « L2, or §2 = (L1/L2) SI.
Thé: above mentioned embodiments are the cases where

°nly one parameter is changed in accordance with the mode.



Furthernore, the digital corrector shown in FIG 38 and the printing
circuit shown in FIG 39 can be conposed in any other design in
accordance with the desired function and purpose. As menti oned
above, according to this i nvdnt i on, 9i6 is possible not only to correct to
the desired image by the digital calculation, but also to realize the sane
function as the FgeuvaT istivdls anthEr edbodinent wiers cewdpatigigeters,
process, thereby providing an econom cal apparatus capabl e of rendering
hard copyhénhgatingh rieifgrencegd imenlT tand the numi@rGS 4Ff swbrd Ines greate
processi ng apparatus according to another_ enbodi nent of this invention, In
FI G 40, changedudpr aicsordaniogn ith diomade|to saplsti the candirien of
having three output states; 702, a digital corrector; 704, a clock

restori nflctr8di® Ldr =1 Wit dfizing signals; 706, a controller for

control L1 ng the gl S RGNS hikndd Snp o HEVACHLY SOy Leng)g on
tcgleolr ngluéﬂéi ggom?dq?iqlﬁgj%mz(s{g&q{;a; a(tseéjlsﬂ ng %})é.l ghtness signal Y qnd -
Although the combinations to meet this conditions are
numerous, 1if e.g binomial division is executed as §/6 = (16 /
18) e (15 / 16), and distributed as T2/T1 = 16/18 and S2/S1 =
15/16, 1t becomes T2 = (8/9)T1 and S2 = (15/16) S1. Thus,
recording 1in accordance with the mode can be realized.  There
are three  types of this combination, T and C, C and S, and
above T and S.
FIG. 48 shows an embodiment where three parameters are
changed. )
The conditional formula is:
TL » C1L « S1 « L1 = T2 « C2 « S2 & L2 |
which can be decomposed as L1/L2 = (T2/T1) e (C2/Cl)  (S2/S1).
In this case, the purpose caﬂ be attained by trinominally
decomposing {t as 5/8 = (17/i8) s (18/17) ¢ (15/18), and by
distributing as T2/T1 = 17/18, C2/Cl1 = 18/17, and S2/S1 =
15/18. The distfibutihg method can be freely established, not
limited to this example. |

Instead of L1 = 840, L2 = 768 in the above embodiment,



mul ti pl exed signal of the denodul ated R-Y signal and B-Y signal).
These signals are encoded by the A/D converter 700 wunder the conditions

of : guanti zed nunber of bits = 8 bits: sanpling frequency
= 4 * fsc (fsc: sub-carrier frequ%%ﬁy = 3. 58 MHz): pi Xe
conposition = 768 (H) * 480 (V). The AY®fcircuit 700 is in the nornma

bi nary dgf peoukht! vavles can be_abg ggegded data v (a) and C (b) pass
through the digital corrector 702 to becone data (d) and (h), and stored

in the image pefeh¥r,70Rotfrofs twoecdedes Vi bed abddrmese i thaa two
predeterm ned order for one screen. At this tinme, the digital corrector
702 is modd¢s, ie.gdathreer modésr ofnhl sDE40, LRpen768onphdt L8n=0612hess
operations, the freezing process for the desired inmage term nates.

To shiftbe capmbledxt step, the output node of the A/D converter is turned

off. And the input/output term nal of the inagg nennﬁi 7&8 ii set to
out put node. Furthegmorgeczthedanumpar: A€ digidedeRdreksosBar &5 e 8 Yout

froma predeternm ned address in a predeternm ned order,,and_ supplied to the
digital khrited; kg 8i Fcdirt g‘i‘621$s°85.t ge( gfesnaet( ke. °¥H8§enﬂﬁ¥§%§ec&n§ ‘dat a
(f) and (g) wth or without - correction, and transferred.to the DA

convert 719: At this '

Also, the apparatus to be applied can be either of
color recording type .or mono chrome recording type.

As mentioned above, according to this embodiment, it is
possible to provide a hard'copy. in the same size and sanme
time, of more.than two kinds of images having generally the
same number of pixels in one side and different number of
pixels in the other side, without changing the operating statg
of the recording'mechanism,

Another embodiment of an image recording apparatus
according to this invention will be now described.

FIG. 49 shows a perspegtive view of an example of the
image recording apparatus, in which the numerals designate
respectively: 800, a printing signal generator; 862. "an
eéxcitation light source; 804, a excitation light source driving
Circuit for dri#ing the excitation light source; 806, a light.
focusing system for collecting the excited light; 808, a laser

resonator: 810. a light shutter e.g. a 1liquid crystal shutter



89 tine, the printing circuit 712 controls itself not to receive these

dat a. These data are restored to the brightness signal Y and the
color signal C respectively. The encoder <circuit 714 generates the
original video signal YYC from the re red signal, and outputs it
as a nonitor signal. And a synchr zing signal (m restored in the

clock restoring circuit 704 is added thereto to provide a video signal in

conf or ni t yow t mokiG3@tingndahds inRensityng 814,t ac dughttor shutdge, driying
operator can desirably adjust the imge by the execution of a-

cal cul at i peaher dlorafdrd v 10@s thiebdd ghdusbudtert 819 byxpleans ofn the) OMFPUTthe

digital correcting circuit 702 in accordance with the correcti

i nstructi sggoadnalfrom ftée prdnting fismed genesatione809id 88 s& u&éﬁied'n

of Two or L RPEe NegARE: BES A0 TeIs YSRGS AT CR8 RS SINEF Sete Sh0er

e S bl i e o, A S

?8eraihgn388 ghpggwqﬂyl para éF%fﬁk HuQfess described in reference

The 1light-head converting head 820 has such a form as
shown 1in FIG. 50 (a), the.ctoss section of which is shown in
FIG. 50 (b). In FIG. 50 (b), the numeral 822 designates a
glass base having convex surface at the side with which the ink
film 824 contact. -On the convex surface portion of the glassf'
base 822..a carbon layer 826 as a light-head'coﬁvertfng layer,
and an abrasion-proof Jlayer 828 like a DLC (Diamond Like
Carbon) film ., are deposited. The ink film 824 and the
recording media 830 are pressingly held between the converting
head 820 and the platén roller 832. |
In operation: an -imﬁze signal S is 1input to the
orinting signal generator 800 from an externai apparatus, and
after receiving a predetermined process 1like a time axis
conversion, input to the light shutter driving means 814. -This
light shutter driving means 814 opens/closes depending on the
‘ ’ecording image sign;1 supplied from the printing signal

ttnerator 800. Therefore, the laser light 812 emitted from the

laser resonator 808 is intensity-modulated in accordance with



In printing process, the inmage nenory 708 includes data pairs of (Y, RY)
and (Y, B-Y) stored therein. _ : 90
However, one pixel of color information is represented by (Y. RY, B-Y).
Therefore, in printing process, the data is always regarded as functioning
in a pair of YRY/ B-Y. Nanely, a pixel E?cking of RY or B-Y uses the
data of the adjacent pixels. Th89data read out fromthe I mage
menory 708 at a generally synchronizing position other than the video
section rekeiveecohdedatmagerstgnabgfrancthetpointing n ighdbnigaerator

di splay, and transferred to the longitudinal direction of the inmage

di fferent §9Qnsehesnbai beradinpenyiivicpeduketedthight &8x&nsferred in the

| ateral direction of the im data are transferred to the

printing circuit 7 ?¥tthFBﬁgﬂggg?BGFE‘B?JEEFt%%dIkEEFeﬁlﬁﬁkﬁyisﬁkSGQEQZth

o/ A converte ThbeRt fnfriShled pERRETRTRY 854 Bhercateer imasens ciminpieR 2

eI IR LR Shale2 26k PhU e REnt SR OEY BB SRR RS

2) . reach the carbon layer 826 in focused state to be converted
into heat energy. |

Thus generated heat energy 1is transmitted to the
abrasion-proof layer 828, and further to the ink film 824. The
transmitted heat energy acts to melt the ink at the 1light-
1lluminated portion of the ink film 824 depending on the light
intensity for transferring the melted ink to the rec;rding
media 836. | _

The intensity-modulated light 816 is served to the main
scanning in the direction of the arrow X. Simultaneously, the
ink film 824 and the recording media 830 are transported in the
direction of arrow Y direction generally perpendicular to the
main scanning direction in accordance with the rotation of the
Platen roller 832 to perform the secondary scanning. By
repeatedly_executiné-such main and secondary scannings, the ink

. s two-~dimensionally transferred to the fecording media 830 to
provide a desired two-dimensional image. |

FIG. 51 shows an embodiment of the laser resonator 808

Comprised of a pair of mirrors 834a, 834b, and exciting media



w th 480 dots of pixels of the thermal head 716 (called one |ine of the
printing), the printing operation is repeated the times corresponding to
t he nunber of pixels in the horizontq%g(?|rect|on 768,  to conplete the
Y ink printing. The sane operati S applied to the Mink and C i nk,

thereby p8seidi nphefuitréepl 884batd appyutp@yemirror for the laser 1ight
91" Next, the supplenentary explanations 1 and 2 wll be

descri bed.812.. FIG 41 shows an enbodi nent of the digital correcting
circuit 702. In FIG 41, the nunerals designate respectively: 720, 736,
722, 726, first-folRt hsvﬂpu@/basscitrqeqneéorﬂz@f! 78me emtitedazlisht from
calculator R-Y c Iculatorgsgnd B-Y cal cul ator respect.ve|

segarator the exqltagienylighf pource3802 %ntﬁﬁF¥¥$ %xt%?n}%E%Y %ﬂSQQﬁtFF\’
B-Y

frse i npt88 outnrough,; ae7 BLEREFTRBYR PEPAETT &) Frefratiin Tt ' ofs

set to inpuhy HPQ& ié‘@"€h&hfa§89099diﬂp8'§éOilxgpt'ﬁedei’&Qér7316 s&g&&he gosrth

|nput/output device 726 are set to output respective
control | i ngh&F&pRl the) 1asertBeaist 886, 1§hﬂgﬂe1@x&ﬁiea Sté rf‘ﬁ'&ﬁé’é "&fd emit

directly to the (d), while the data (b)
the light to laser-oscillate within the space formed by opposed
mirrors 834a, 834b. The laser light 812 generated by the laser
oscillation is extracted from the mirror 834b.

As .well .known. a variety of 1light beam output
configuration can be used by desirably combining the mirrors
834a, 834b in the laser resonator 808. In this .embodiment,
among such a various cdmbinations. one where a beam walst .1is
provided out of the laser resonator 808 is used. A combination
of mirrors 834a, 834b such that the beam waist is located on
the 1light-heat converting head 826 enables to provide a laser
beam 812 with focusing effect.

-Instead of exciting light impinging method mentioned
above, it 1s also possiblé to impinge the 11gh£ through the
side of the laser media 8386.

Further, it s also possible to impinge the excited
light directly on the media without focusing.

FIG. 52 shows a signal processing apparatus according



d

to (h). In the correcting process and the printing process, the first

| nput/ out put device 720 and the third i nput/output device 722 are set
to output node, while the second input/output device 736 and the
fourth input/output device are set ti()ﬂput node. The data (e) are input
to the Y calculator 728 to becone data (f). The data (k) are separated

[nto R Y <3 083t Befbdiadiitn Do 9 1S AT oh34 whiih CYHeCherals

cal cul ate e RY calculator 730 and the B-Y cal cul ator

These cal Qukagad tee Félspe ctiive19nV 840ed anntiapuit rodri fHax ofswmm:sg zaﬂldeo
signal g again in the synthesizer 738. At this tine, each

cal cul at ogignadyt @st2.ha qaatitlizing neansacuehdascAAll idonver tary e84Hn a

i nstructed value of the controlling signal (n). This correction instructed
val ue i s fdesdr dmage aiemoyyadosu ritemponard Lye saardmehidd gitadectmage Rlataand
the B-Y, and the rel ationship between the |ncrease/decrease and the imge

qual i ty. BH8se @périzﬁfiadné’r&lceﬁ?é%tcrié'&qiﬁg %c@s§e°é?ﬂfl imgage BRRGKEY ng

process correspo to t he Ienenta ex nation 1. Fl.G
o ehows 88 0enbSMPRIRLIDE 58 bhIh EaTy A AURGINE ThE 1Hnad datl ghe the

nuneral's designatq & esép%cetm'o\f%l Ve 74.0 as 4 hard-copy; 852, a controlling

block; 854, a area input circuit.

FIG. 53 shows a detailed embodiment of the signal
processing circuit 846, where the numerals _ designate
respectively: 856, an input terminal for image data; 858, a
input terminal for area controlling data: 860, a first filter
circult for performing high-band emphasis, for exémple: 862, a
second filter circuit for smoothing the image} 864, a selector;
866, an output terminal of the proceséed result.

FIG. 54 shows an embodiment of the controlling block
852 where the numerals designate respectively: 868, a area data
input terminal; 870, a controller; 872, a controller for the
first image memory 844; 874, a controller for the second image
memory 848; 871, an area controlling circuit for generating
area controlling data (C) f;r controlling the processor ; 878,
880, output terminals of the memory controlling data; 882, an
Sutput terminal fér the area controlling data (C).

In operation, the video signal having been input to the '
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RGB restoring circuit; 742, a pixel deconposer; 744, a MPX circuit; 746,
an address generator; 748, a nenory conposed of SRAM and ROM 750, a head
driver; 752, a clock generator; 754, a calculator. - ' In operation,
the brightness data Y (f) and the «cqlor data C (g) are restored to the
RGB data in the RGB restoring cirdfijid 740. The RGB data are
deconposed in the pixel deconposer 742 into achromatic data and
chromati cifphg. terbiaad 8400 idacanvesr techvartedigitalyMhagk devaily dbhe
by the MPX circuit 744, the nenory 748, and the cal culator 754. The ink
density dayP acenvemperaSidly sndr d¢mponanrdilerstoredisinora tpredetkermined
adjustnent. The ink density data read out from the nenory 748 at

y a
pr edet er radddessni 0f athet r 4TBEr AGP &S MAROTN B dr | VEH F5PREXRELRer L84
into thermal controlling data

: 3
(head dat BfPedtedhefoRer fle Hesirefs number of e  RiX¢}S. s%%ueﬁ%e s

controlled by .th cl,ock enerat o 75 These correspond to the
supplenenFﬁpyxeéfpﬁgﬁaépﬁﬁeZ.reeiThé’pnﬁFé%s

e conposition of the

above-ment i oned eﬁ%ﬂ%i”EQheP%%egg%&¥”¥dﬁﬁ¥§"¥oﬁ¥”thfhﬁﬂég:@fangﬁédsaréﬂt

also to PAL standards. _
data (Cx, Cz, W, H). In FIG. 57, if it is assumed that the
image data is composed of M pixels « N lines, for exampie..the
inside of tﬁe quadrangle is established as a designated area.
.The .codes indicate respectively: (Cx), (Cz), the coordinates
position 1in the lateral and longitudinal directions of .tpe
designated area center; (H), a height from the designated area
center; (W), a width from the designated area center.

‘The data of the first image memory 844'are ‘read out
therefroﬁ under the address control by the fifst memory
controller 872, and input to the signal processing circuit 846
shown 1n FIG. §53. The'imagé data input through the input .
terminal 856 of the signal processing circuit 848 receives
high-band emphasis process in the first filter circuilt 860, and
also receives 1image smoothing process in the second fiiter
éircuit 862. The selector.864 selects either one of the output
data from the first filter circuit 860 or the second filter

circuit 862 in accordance with the area controlling data (C) .

input through the input terminal 858, and temporarily stored in



Further, the pixel conposition of the image can be freely set not only as

480 (V) * 768 (H), but also e.g. 400 (V) * 640 (H). In addition,
the digital correcting circuit gg in FIG 41 and the printing
circuit shown in FIG 42 can designed in any other conposition

d h d t d
ont L onad SRR eé%%#mga&%r'-é%s A o e S FHORSEE a8, by, she hibeqond
obtain a f%} éﬁ? ﬁ@g&&fgpys?gage mnth iny a single enCOQ|ng_process
ali zing

thereby re an econom cal “and printing apparatus of high inage

quality. The abovefﬁﬁﬂb nEd DR AEEbn O o1 Db | dWEN T (PN diid | suvh

be descri bed. FI GS. 43, 45 and 46 show exanpl es for converting

one paraneista rvispelrtiselgctsanting fidksthfiFtér dfxcuitn 88Ge when the
converting the heating reference tine T; FIG 45. in case of converting a
cont|nuousﬂmlﬁnﬂimrochnﬁdhé©m$ngree$%téﬂﬁbed;nﬁhebg theptrreet Gripel | (P

case of converting the nunber S of sub- lines by a nobde. In these
FI GS. , thé’eirﬂﬁ“reé’&i n) Yesi gnat e _

|n - cyl <H ; and
jm - Cx] < (W / H) X (H - ln - CYl)
(where l | represents absolute value).
By repeating the 'above process for the times
' corresponding of the number of pixels, the signal processing
operation for the stored data in the first image memory 844
terminates, and the processed result are freezed in the second
image memory 848. .
Next, the data having been temporarily stored in the
second image memory 848 are read out therefrom by the second
memory controller 874 to be transferred to the printer section
850 from which the ﬁrocéssed image is output as a hard-copy.
The processed image under above-mentioned conditions
receives an outline emphasis process within a@ area designated
by the opérator. while receives smoothing-process outside of
the area. Thus, specially processed image can be obtained.
FIG. 88 shows another embodiment where an area is

designated in accordance with an elliptic formula, the



respectively: 756, a T1l/ T2 controller for generating heating reference
time T1 and T2 in accordance with the i mage node; 738, a L1/L2 controller
for controlling the nunber of recording lines in accordance with the node;
760, a node controller for generi()ﬂg node information and transmtting
it. The other conponents function as in the conventional apparatus.

FIG 44 shows a timng diagram representing the detailed sections
of the hezioindf tising o ewhicte.ard ms-|f@1llows: the codes designate
respectively: (A), head data with 16 bit data as an unit; (B), a
transferring cloilé} T@®Y o< Hatand for setting the head data to the
thermal head,; (E3 detajl ed,  sections of the heating reference tine.

In operation, in A% Qﬁ)aﬁd{Q%l the heating reference time T can be

sectioned as T =tJl ¢+ $2. Th 1 d oryya . transference section of the
head data and canr%t[ b% in rga'i'edsé’?grfd'{cr]e)a‘sed, while the t2 can be

freely set so as t dj - t wh h hg
heati ng reference !ﬁ@r}e iué?;léacsct(‘)orW an%neosalﬁ1 etnr"lbeoqirf.wlfgne r?b(fer.e T ee Tgl%ri-'FZEI S

control | e ePRBrguIdiC afd EOOtESHEL ¢ 1ndl eovmiils dr@ut to the terninal
T1 * L1

762 to satisfy the conditions of: - = T2 * L2, or T2/ Tl =

L1/L2. n-Cy <Hand m-Cx <W

FIG. 61 and FIG. 62 shows another embodiment where an
area designation of four sides system in a four multiple screen
is executed. :In FIG. 61, the area is designated at an address
located on the image memory, and (Cx, Cy) represents the center
coordinafes on the memory and (H. W) represents the height and
the width on the image memory. Oﬁ a real printing'imaéé. (Cx,
Cy) is the center coordinates of the designated area in each of
the small screen, and the height and the width of each area 15
the half of (H, W).

FIG. 60 shows the result affer. applying the area
designation on an address -of the printing image. The
1fe1ationship between the designated area and the controlling
data 1is the same as the conventional printing process except
that there are four screens of the printing image.

In the above-mentioned embodiment, a filter for high-
band emphasis and a filter for smoothing the image are used for

the first filter circuit 860 and the second filter circuit 862
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For instance, if it is assuned as L1 = 640, L2 = 768, the T2 w Il be as T2
= (5/6) TL1. This heating reference tinme T2 is frequency-divided as
t he conventional apparatus by the C controller 764, the B controller 766,
and the S controller 768. THeJdecording operation for each of the
I nks term nates upon conpletion of all the lines as L2 = 768. The node
i nf or mat i oreWpdtyifsgiael  tAl termatpalat, dit iis Al Pdssadb iy tthe odpose
controller 760. Thus, by shortening the heating reference tinme T2
in the pi suh althatages itloor ding afbddhe oS fifl teres [iwamoty pegfforenceny
time Tl of the graphic imge recording node, the recording tine can be the
sane. process. @G to ARpmPask suoicthatymitdigreoner of Reth fildders
frequency-dividing ratio in accord%Pce with the i mage node to satisﬂy %ﬂf
r 46,

condi t i onsmosadrally; Pprocesy xhe, imege. (djapely, any combination ga

(e S12 SR i 00 S ol e Y G e i O g

2 oo 1L oS, anp, Y SAHEIE S T TR e ALy

96 different in property. The more large such a difference, the
more evident the processed result. | |

FIG. 55 shows a signal procéssing circuit 846 having a
adding means for signal processing, where the numeral 884
designates a full-adder.

Next, the operation of the composition shown in FIG. 55
will be.described.

The operations before and after the signal processing
are the same as in the embodiment shown in FIG. 54 and will be
omitted. Likewise this aforementioned embodiment, the operator
inputs four variables of the area data (Cx, Cy, W, H) shown in
FIG. 57. The data of the first image memory 844 are read out
by the first memory controller 872 and input to the signal
Processing circuit 846.

The image data input'from the input terminal 856 of the
signal processing circuit 846 and the area controlling data (C)
from the controller are added mutually in the full-adder 884

and 'output through the output terminal 868. The output data
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FIG 47 shows another enbodi ment mhere'tmo.paraneters, t he heating
reference tinme T and the nunber S of sub-lines are changed in accordance
with the node to satisfy the condition of T1 * S1 * L1 = T2 * S2 * L2.
This fornul a becones (T2 * S2)/ 2 S1) = L1/L2 =5/6, and if nodified,
(T2/T1) * (S2/S1) = 5/6. -izﬁilthough t he conbinations to neet this
conditions are nunerous, if e.g binomal division is executed as 5/6 = (16
/ 18) * @r® ftemporamidiisteredit by aspredqterminedsaddgess/ of theisecend
it becomes T2 = (8/9)T1 and S2 = 15/ 16 S1. Thus, .. recqrding,..in
accor dancd Bfi&eh qwrﬂ%cﬁe'*%}r bé"? e%é?% . e%ﬁ?e¢°ﬁFE°HFEeg? es TBE @res
nmbi nat i T C d S Ip h
conbi nati on, n n ve.] an : 3,Sho
an enbodiﬁ8ﬁﬁﬁﬁxxi9%r§ié? art tg?éﬁgge 5ghaﬁ€88.the vargely pixdy iy
formula is;: T1. * * * ~ ol e Sk i
decorrpose%egsrel_sf/nl_tzed: E(ISFZF; %' *%CZV%%J*J%S%%%) at ﬁ:\st hlagp\((:ygsg?‘ t%%%eb%f
pur pose can be at q{n,ectsbﬂ ,gri;pprgml Iy deconposing it as 5/6 = (17/18) *
(16/17) * (15/16), and y Istributing ,as T2/ T1 = 17/18, C2/Cl =

18/ 17, and S2/ St_m_:.. 6;5/|]5-(ﬁIE)d*S(1ibUthng oytlbupd can be freely
established, not fimted t'o this exanple. Instead of L1 = 640, L2
= 768 i n Meanshdde, etiwdiemdty outputs C = Im - Cxl - (WH) x (H- In
- Cyl) whenln - Cy'< H, and outputs C = ( im - Cxl- W) + ('n -
Cyl- H) when ‘n - Cyl_>_ H. By repeating this operation for all
the pixels, the area of the image out of the designated area
would have a brightness increased proportionally to being far
from the image center. On the contrary, 1if the controlling
data (C) are multiplied by (-1), the brightness will be
decreased proportionally thereto. |
In case 'of designating an elliptic area as .shown in
FIG. 58, the conditional formula would be zero when
’n - Cyl< H; and
m-cx? <tM2x (1-C|n-cy|rm? .
When ln-cyI<H.a=.(m-Cx) - LWy x{1-(n - Cyl
/H}] |
C =Va, and
Whenlm - Cy l_>_ H,
€= (lm- Cxl-W ) +_(|n-Cyl- H).
| In case of FIG. 59, C = 0 whenln -cy| < andlm - Cy|



97 different values can be al so used. Further, not only two nodes,
but also nore than two nodes, e.g. three nodes of L1 = 640, L2 = 768, and

L3 = 512 can be applied. Furi lgfnore, the number of divided bl ocks

Bis not limtedto B =3, byt it can be free set to gther nunpers e.g.

B = 1. < w,Ahga,ctheLgppaegquswt hQﬂlﬁpp|C9§<Cﬁﬁ ge=dgiwhercefi -cwl orj n
hrone rlecordi ng'type. nment i ontd abowve,

recording type of nono
according te tbbs{enbﬂdhmemt,niL Cy Ppo#si birAukQ provbeeomesarpossphlei nto
the sane size and sane tinme, of nore than two kinds of inages having
general | y tbbtagantheussame efffeictelas in-che shde afidrdctangdat nunber of

pi xels in the other side, w thout changing the operating state of the
recordi ng mechani smfn the ahﬁwphembe%ﬁsenﬁewbeéﬁ thei nfi4enpdcopPgPRgssing
apparatus according tgo this invention will ggﬁgow.des

49 shows a PRPRPBLURyePifenPr addedyarhl Bass Fﬁﬁﬁigkgggpﬂpngthat the
apparluis 0y uhlslishhe TSR 505 B 5y, LERPRRRURRFRa 8Ba. Vgnaa be
L 0ok BR OByt HEchRacEul ! el B kol LR
808, a | asepjternatively, it is also possible to fix the controlling data
(C) to a desired value. In this case, the area out of the
designated area can be set to a desired uniform brightness, or
to white or black entirely. This process can be applied also
to the designated area.
Instead of generating ' the designated area by the
calculﬁting means contained in the area controlling circuit
876, 1t 15'5150 possible to compose it in such a manner .as
shown in FIG..SS. In FIG. 56, the numeral 890 designates a
memory for temporarily storing the area data.
FIG. 60 shows a state where the area is designated by a
desired figure. The area'data memory has a capacity of e.g. N
x 2. The data to be stored temporarily in this memory is
composed of (number of lines) x (two terms) where .the first
term 1s a area starting coo}dinates and the second term is a
area terminating coordinates. In FIG. 60.' the - data

corresponding to the nth line, the first term and second tefm
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resonat or; 810 ‘a Ilght shutter e.g. aliquid crystal shutter

98 . for nodulating the intensity; 814. a light shutter driving mneans for
driving the light shutter 810 by nmeans of the output signal fromthe
printing signal generator 800; 816, a |laser |ight having been

I ntensity-nodul ated by the light shutter 810; 818, a |light deflecting
means such as a rotary polygon nirrx&; 820' a |light-heat converting head.
The |ight-head converting head 820 S*such a formas shown in FIG 50

(2), the 6OpResAEta0R0bd ikiborarig b toked iG B8 fHaluorh! dH0C150 ()

t he nunera esignates a gl ass base having convex surface at the S|de
Wi th whicginghe il rlels E@c&%qunt aghe @Felah@ondPeA ity CARAY tiga® ,0f dhe
gl ass base 822, a car | ayer 826 as a |ight-head converting Iayer and
an abr asnms@mﬁ& | aper &34 gleitk®ixe@isCaisDPartand n))i,keeadsr bewt fthlem data e
deposited. The ink film 824 and the recording nedia 830 are

pr essi ngl goheéspbatdiaen toheéheoldaet bed nghaaded? @ race sishe apidaomtpudls erth®s2.

I n-operation, an image signal Sis input to the printing signal generator
800 fromeentrodiling dasar when thedcoadidionesdi & my<am? dsctsatiisided as

process like a tine_axis
being within the area. Meanwhile, when the condition 1s not

satisfied, the circuit 876 outputs the controlling data as
being out of the area. In respect of the other processiné
circuits, the operations are the same as 1n the embodiment
shown 1in FIG. 54. By_such'a combdsition. a desired area
designation can be attained.

Futther. it is also possible to store and select plural
types of area designating data, using ROM as a area data
memory.

| FIG. 63 shows a signal processing apparatus aqcording
to another embodiment of this invention. In FIG. 63, the
numerals designate respectively: 882, an input terminal for
image data read out from e.g. an image memory and quantized;
894, a differential filter for extracting high-frequency band
of the image; 896, a correcting coefficient generating means
for geherating a correcting coefficient K by 1nputtihé-
correcting degree; 898. a correcting data calculator for
Calcuiating correcting data H from output data F of the

differential filter 894 and the correcting coefficient K; 900,



conversion, input to the light shutter driving means 814. -This |ight
shutter driving neans 814 opens/cl oses depending on the recording imge
~signal supplied fromthe printing signal generator 800. Therefore, the

| aser light 812 emtted fromthe |aser resonator 808 is

i ntensity-nodul ated i n accordance mhhs(

99 the recorded i mage signal from tbrinting signal generator 800 so as
to be a intensity-nodulaied. ht

i 816. Next, th

i nt ensi t y8 nodata¥edctr gl t81%‘|’? sBgbereetcningl: t%%%( ti ght e%!éﬂé%@%g nERfis

818, and t f h Ss__Dbase, 822, 0f t i ght - heat

conver 1 MOALaE tBeoBATREE, REARE TR 0ER Fhe EarraSEing dtackh 04l #8 he
ted.. . i ; t '

ranan ¢ 12atRye, REPLARE SUr the corrdBHEASFREARENIMRL CTOTIY 1D L (il

824. The transnigigd Beagnsaeray?éﬁan&e 88hposPeLomioptthbe bbPRbeting

i1 lumnated portion of the ink film 824 depending on the light intensity

for transdgeai ngaléglaedtedsg@k toIhhFIGecoe4| ngtheedivmérdls designdbe
i ntensity-nodul ated |ight 816 is served to the main
respectively: 906, an input terminal for the output data F of
the differential filter 894; 908, an input terminal for the
correcting coefficient K; 910, an absolute value circuit: 912,
914, (-1) multipliers; 916, 918, and.920. first through third
selectors for selecting either one of the twb inputs; 922, a
full-adder; 924, an exclusive "or" element; 926, an output
terminal for the correcting data H; (A), output data. of the
full-adder; (B), data represénting the value 0 1iIn decimal
number;l (Fs), a code bit for the differéntial filter output F;
(As), a code bit for the ocutput data A of the full-adder; (Ks),
a code bit for the correcting coefficient K. o
In operation, the digital image data supplied through
the input terminal 892 are transmitted to the differential
-filter'894_and_the delay circuit 900.
The differential filter 894 excutes the calculation of:
F =1/8 {4 Puey = Puete™ = Bum-| = Bosi = Bugiem }
to extract the high-frequency component F. | | i
Meanwhile, the correcting coefficient K is generated by

€.g. key input 1in the correcting coefficient generator 896.



scanning in the direction of the arrow X Sinultaneously, the ink film 824
and the recording nedia 830 are transported in the direction of arrowY
direction generally perpendicular to the min scanning direction in
accordance with the rotation of thg aten roller 832 to perform the
secondary scanning. = By repeate FL executing such main and secondary
scannings. the ink is two-dinensionally transferred to the recording nedia
830 to Ahsi delighueequeneyocempenentnfl 15 bpeut to the fnputsitermimalbn

enbodi ment_of the |aser resonator 808 conprised of alfqér of mrrors 834a,
834b, and B&i 19 gtm%d§grrect1ng data calculator 898, and the eQrreefing

mrror 834b | n, out pu v rror _for the laser ,light 812 I
such a Ia§'e€§£§ﬁﬁ&%r Og¥sth£n%§gitg% | PRt *9% t?ﬁgﬂﬁﬁﬁ*ai?%%'lidﬁ?e
source 80 L nto r egpopat I OMgd LLT a
side. A %ﬁ%ﬁ%g ?égﬁ{kéifgﬁterenﬁt?%d&?%?fggdl%‘_ger _rredi%s%%)@ﬁ%n fiaeﬁ?é
aser resenaldii 8010 t8ehEk! E? ARG ethderlf) SRfLEfpliditopXCidetohPates
i nduce and emt the light tio | hser-oscillate wthin the space fornmed by
opposed mdimpts 834a, 834b. The laser light 812 generated by the |aser

oscillation'istextract,ed fromthe mrror 834b. As well known, a
variety of Iighvrhbdan1 and+ T are input to the first selector 916 and

selected by the sign bit (Fs) of the high-frequency component
F, thereafter transmitted to the full-adder 922. The full-
adder 922 generates and outputs data A made by adding the .
output data of the first selector 916 and the high-frequency-
component F. | | _
ﬁext. the second selector 918 selects and outputs

either one of the data A or the data B by.the exclusive “or™
element 924 of the signs (Fs) and (As). The third selector 926
selects, by the sign_(Ks)l.either one of the output data of the
second selector 918 or the data being multiplied by (-1) by the
(-1) multiplier 914, and butputs them as corrected data H.

| FIG. 65 shéws a relationship between the high-frequency
compbnent F and the absolute value of the correcting
coefficient lKland the corrected data H. As shown in FIG. 78,
the 1larger the l K l , the smaller the corrected data H
corresponding to the high-frequency component.

The corrected data H and the target pixel Py.Mq haiing

T4
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configuration can be used by desirably conbining the mrrors 834a, 834b in
the | aser resonator 808. In this enbodi nent, anobng such a vari ous
conbi nati ons, one where a beamwaist is provided out of the |aser

resonator 808 is used. A conbinati?raéﬁf mrrors 834a, 834b such that the
beam wai st is |located on the |ight t converting head 820 enables to

i d 812 with f ff | d, of
Bl i ng 1RG dSHAPER oY nbhote FaRc v bt © iy for  tiatng B FRReRps ape

:Fp:ggglgggpéggﬁ%fthégagﬁptﬂges# gg% f&iﬁ ééﬁémﬁﬁregﬁ$y on tﬂgtﬁgg{;@g”

wi thout fqeiiSidWted data Do 52 shows a signal processing apparatus
accordi ng € a “'QF 101 to anot her enbodi nent of

this invention, where. theeélun&ﬁal 67 SISk MRt ExdBSPECHF Vethe 81491awonamtp
term nal of analog video signal; 842. a quantizing neans such as A/D

converter bétdveer tmestcaﬁaeetﬂﬁgnédeffﬂcismﬁqxaamdy sm@rlngageglqahlumuge
data; 846. a S|gnal processing circuit; 848, a second inmage nenory; 850.
a printi naftent | cofoected pults ngomtlbimerageIIdatlaIG)f tée, sthendchamagsers
menory e.g. as a hard-copy; 852, - a controlling block; 854, a area input

circuit. designate respectively: n, number of quantized bits of the -

| image data; Kmax, a maximum value of K (a positive more than 1)

and Kuin, a minimum value of K (a negative less fhan -1) where

Kmin 5 - Kmﬁx. When K = 0, the outline is emphasized to the

maximum. When K = Kmin, the outline is the less smoothed. But

as shown in FIG. 66, in the ranges where Kmax > K > (2" ) when

Kmax > (27) and Kmin < - (2" ) when Kmin < - (27 ), it becomes

the non outline-corrected original image. When K = -1: the

outline becomes smoothed ﬁt the maximum. As mentioned abové,

using the correcting coefficient K, 1t is possible to correct

the image desirably within a range from the most hard image to

the original, and the most soft image.

In the aforementioned embodiment, a key-input has been

applied to the correcting coefficient generator 896,

'alternatively it 1is also possible to adjust the voltage by

means of a variable resistance and to quantize the output

voltage by A/D converter to provide the correcting coefficient

K. Namely, any man-machine interface means can be used.



FIG 53 shows a detail ed enbodi nent of the signal processing circuit.
846, where the nuner al s designate respectively: 856, an input
termnal for inmage data; 858, a input termnal for area controlling _
data; 860, a first filter «circuit for form ng hi gh-band enphasis, for
exanpl e; 862, 'a second filter circuitihgszsnnothing the i mage; 864, a

selector; 866, an mwendr!erfhdalqoiedrithtICcayady 94 { for extradding
54 shows an enbodi ment of the controlling block 852 where the nunerals

desi gnat e nagisetro@léncy tbompordiet fAinot iTMlitddrtd rdlat isekd dn  above-
controller; 872, a controller for the first inmage nenory 844; 874, a
control | er .ofegnt idned cembodimene, butrwhosthawiing des iqresh commosditiiony and
circuit for generating area controlling data (C) for controlling the
processor cffichaut ¢eanphe wsedd nals of the nenory controlling data;
882, an output termnal for the area controlljing data

operation. the vi ddol&i grBd HEROWS aRdpagpuiskgiale Pr‘:’(ccé)551ng i%rlar%:us
L0 el 9401, PO ot e Sl il G e 0, SR e,
'm[m?ﬁe”e”girtx%e%fhifsgg%xgce OPef fld Fhe 'chbd FRHE bndwi] 14 236.9%% " IE "W
' used of the Jjudging coefficient generator 928 is used 1instead
of the correcting coefficient generator 896. The other
| components are the same as used in the embodiment of FIG. 64,
and the descriptions thereof are omitted here.
FIG. 69 is a detalled embodiment of the corrected data
calculator 898, where the humérals designate: 906, an input
‘terminal for output data F of the differentiai filter 894; 908,
an input terminal for the Judging coefficlent K; 980, an
absolute value circuit; 932, 934, a (-1)-mu1fiplier; 936, (1/2)
multiplier; 938, 940, a second selector for selecting either
one of two inputs; 942, a full-adder; 944, a comparétor; (a),
- output data of the full-adder; (Fs), a sign bit of the
differential filter F; (B). output data of the comparator 9442.
In operation, the digital image data 1nput'to the input
terminél 892 are supplied tb the differential filter 894 and
the delay ciréuit 900.

The differential filter 894 executes the calculation of



conpl ete the i mage freezing process. Next, the operator inputs four
vari ables of the area data (Cx, Cz, W H. In FIG 57, if it is assuned

" that the image data is conposed of Mpixels * N Ilines, for exanple, the
inside of the quadrangle is establiglgd as ‘a designated area.. The codes
i.ndi cate respectively: (Cx), (Cz), the coordinates position in the |ateral
and | ongi Fuei A8 di WPutmonrs Paij. s e Pydesi-gRamed -aPral-gantannd ¢xfyracitsiei the
fromthe designated area center; (W, a width fromthe desi gnated area
center. high-freqaeasy, compoReniti Fot ﬂﬁ&gé‘#@m&%}Q$H@¥ﬁEa?ékuF%&EU1ates

t her ef t he add trol by the first troll 72,

and | nput (Fofdne WBidRalths, S0EOHITE amuus £15RL ot Jar e 1es | Fob T imge

data i t th t ' t. .t I nal 6 of, t.h ' | [ it

846 rccei ves | hi ORTodE SRIEERS pr b Shas hR HR ¥ Ro PR ED KB

4 al ; , . : . ; .

a6z, Tho Bererpie oy diF SRe MBCH B AHARE Soek (100 AT WERERALGE 981 HOr

filter ci | 60 he fol | t | kCUifls BGypd It FAFEOr dafie@ Vhipghthe
exinb1800b9" BN°IRGCAMPuL. | { Herell CUtls Bibdit g

area controlling d C) i nput through the input termnal 858, and
tenporari lp¥eguenRy | Romponent F is input to the idput terminal of the
corrected data calculator 898, and the discriminating
coefficient K is input to the input <terminal . The (-1)
multiplier 934 calculates (-K) and the (1/2) multiplier 938
calculates (K/2). These (K) and (- K) are selected by the co@g
bit (Fs) of the high-frequency component F 1in  the first
selector 938, and transmitted to the full;adder 842, The
full-adder 942 outputs the added result of the output data from
the first selector to the high-frequency component F.
Meanwhile, the compafator 944 outputs the compared
result (B). of I Fl with (K / 2). The second selector 940
selects and outputs either one of the (A) or (- F) as corrected |
data H throﬁgh the output terminal 945. Here, the data (B) is
the data which selects (- F) when IF‘< K. and seiects (A) when
IF| = k. ‘ |
This corrected data H ﬁnd the target pixel having been
delayed by the delay circuit 900 for timing édjustment are

added in the full-adder 902 and output as corrected result



a predeterm ned address in the second nenory 848 by the second nenory
controller 874. The above-nenti oned area controlling data (C) are
such data which selects the first fiéﬁ circuit 860 when the follow ng
conditions are satisfied, where the get plxel P being (m n):

|n - &|] <H; and |m- &| < (W/ X(H-|n- Q)

(where | DNeMepresents absol ute val ue). By repeating the above
process for the times correspondi ng of the nunber of pixels, the

si gnal proceSS|ng F&ﬁeraﬂl§ﬁ°ﬂ§ratH@1§$épaahdathetwenhethﬁrgbsphﬁgg KaAbey
844 ter tes, and the processed result are freezed in the second

nennré 84 F of thgehig Fﬁ€e8§F§°Wa9EHQ°?SBﬁ FefBlr afhey Q?ﬁFE&m#HaFﬁég

[ 84

Cont rol I er SBYATLELHRY; aﬁgﬁeﬁf'%dc?’%trfﬁégbreprﬁggRietcipoﬁ% 53¢ BuBREPERefne
processed #%&gg L§ﬁ§Ut8%t 393 10dd- %§%¥oupl|ng effp gsprgﬁassﬁﬂ 'BBQEIHQQGF

above- nent Itrons  receives | S process wt

area des! 9gghfigss Bl NinARr B be'Bbig1n8aChHE] frwotgt B9 R @cers ouhngde

of the area specl y processe can be obt al ned.
88 shows agpeper E”bﬁdbgeﬁt=WRBVﬁoﬁﬂcéiﬁéctéddfﬁhﬂéalQdobtainéaQOFdance

with an elliptic formla,

Further, when the discriminating coefficient K is zero,
the outline is emphasized to the maximum, and the larger the K,
the smoother the image. Namely, more desirable'imagé can be
obtained by setting the discriminating coefficieﬁt K to sméller
value for a low-nolse Image. and the same to larger value for a
high-noise image.

In the aforementioned embodiment, the discriminating
coefficient generator 896 receives key input. Alternatively,
it is also possible to regulate the voltage by using a variable
resistor, and tb quantize the output voltage by an -‘A/D
converter so as to generate the discriminating coefficient K.
Namely, any man-machine interface means can be used.

Further, for the differentiai.filter 894-for'extracting
the high-frequency éomponent. those having any composition and
éoefficient can be adopted.

| As mentiongd above, according to this invention, using

of coherent laser light enhances the 1light convergence to



104 conditi-ons of which are as follows: | n-C | <H and

(m- &) < {(W x[ 2- (| n C |/H 1} FIG 59 shows
anot-her enbodi nent where the area is rectangular and the conditional
formul as are n - q/<Hand1nJ_5C><<W FIG 61 and FIG

62 shows anot her enbodi nent where an @dréa designation of four sides system.
in a four pebti@éeimagecpecordingewtiath sitableGdotk. the area is designated
at an address |ocated on the inmage nenory, and (Cx, Cy) represents the '
center coordi nat eBuotheke mecordiaed (te. \thisedmoeavtiion.he the giuseihd came
wi dth on the image nmenory. On a real printing imge, (Cx, Cy) is the

center coothRRgeesthbe tRenyesitgnfedher dingge PsaceFsinge jedcQen, thed
the height and the width of each area is _the half of (H W. FI G
60 'shows tfRstERatedaprep I8 FPRGiade efifest designation on an address

f th inti i . Th | ati hi het t i t :
Ohd the control 1D EuTEfEmor e e as) Tubige Bat thaliink Shadtas 1 N, SrHRLEE

t th fool i i i t
Sbove. men OPREELE, O pEAHT RS PR Ouleh MoV Biracton  cadl 18
for smoot hifig,{ PEnbBREEy2" €a¥38@d O out, thereby enabling the user to

control desirably the image in a wide range.



%]

the“first filter circuit 860 and the second filter circuit 862

105 respectively. Alternatively, it %ﬁgflso possi ble 't
that either one of the both filters da per f orm any p'?, m!!”ﬂm I||
conpose .such that either one of the both filters nosaically *

I mmge. Nanely, any conbination can Gel. mdbMedl for the first filter circuit
860 and the second filter ~circuit 862 on condition that the both filters

ore el SLEAF oL BEPTRGH v VeSO Sy 8 ot [ entpactinic

processiééhgg%gﬂ§ti§§ egayﬁngu?llégﬁg 9 desps1 dXg Si gnal processing, where

t he nunme 4" designates a ftull-adder. - Next, the operation of

the conposition shpym ignFéfeodbnghédndefsiescéndsding video Thkgnpdsat Lbns
before and after the signal processing are the sanme as in the enbodi nent

shown i nednfordfitend vol | NDSC ot tdteher Li kewi se this af orenenti oned
enbodi nent, the operator inputs four variables of the area data (Cx, Cy,
W H) shorwadces€l GrethodTherdavhde¢ signils st“?ﬁ@%‘i%r?‘lmmﬁée p8ad®
out by épfggéﬁgésn293531cggﬁr3'Lgio§7§1§%§31r'i¥e$€&§h€os$?33£ dat;:'
(b) an encoding means for generating video data in con
conformity to NTSC broadcast method from supplied digital video
data representing one pixel in R (red), B (blue), &and G (green):_
| (cf' a memory means for freezingly storing the video
data generated in said means;
(d) a decoding means for decoding brightness data and
color data from the video data;
(e) a brightness data/color data adjusting means for
adju#ting the data to provide an image desired by the user;
(f) a means for generating monitdr video signal from
the adju;ted data;
(g) a means for performing printing operation based on
the correctéd dafa: ' |
(h) a means for reproducing/generating synchronizing
signals or reference clock signals from input video signals:

(1) a controlling means for performing: <the whole

sequence operation control; mode control: and correction

This Sheet Has Been Replaced



processing circuit 846. The i nage data inpuL—iLDﬂlLDQ_LDEELT
termnal 856 of the signal processing circuit 846 and the area conftrolling
data (C) from the controller dded nutual |y " 884
and out put through the out put tirh%al 866. The oumm mmm""n! m are
tenporarléy stored in grgdetern1ned address of thé stcondwi

848 by t R §5E5Hﬁrn5ﬁﬂ?§ EoABrol ler 874. The area controlling data (CD |n

FIG 57, when the t§§95§b9'XEeinzlﬁBﬁgggéfgﬁ%gpﬁsgﬁgéﬂkoﬂ}’1¥Qg§df§§ ZSBQh

at its output in ca

UL (e Afarcwp AnphR Mack: apB° IR RAYASKIPERGUE Tmaey I (InH)

cy|- FD when |n - |> H By repeating this operation for all the
plxels, the area of the i mage out of the designated area would have a

bri ght nesg. i n&repgrel ppppeessopalrby hOvigeBdptintet | otvbpeisinge center. On
the contrary, if the controlling data (C) are nmultiplied by (-1), the

‘brightness will be (ad¥cranseénpodpngt means! fothenebding video shgnedsc lof
designating an elliptic area as shewn in
conformity to NTSC or other
broadcast method or video signals separately supplied as a
brightness signal and & color signal, directly to video data, or
to brightness data and color data;

(b) a meﬁory means for freezingly Storiné the video
data of two screens, or the brightness data and the color data of
at least one screen;

(c) a .data ‘transmitting means for selactively
transﬁitting the video data, or the brightness data and the color
data depending on the their inautting type;

' (d) an image calculating means for processing the video
data, or the brightness data and the color data, read out from
the memory means; |

(d) a means for generating monitor video signal from
the calculated data;:

(f) a means for performing a prigtinz based on the

calculated data:

(g) a reproducing means for reproducing synchronizing

This Sheet Has Been Rep
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FIG 58, the conditional formula would be zer o when |' n - Cy|< H
and (m- Cx)[err] <[(V\)[erri 1 - ( |n - Cy|/ H)[err] }]
When (m - [ (W x 1 - (|n -Cy | '

I[ﬁr Llatse O@g%@éd- rPéfé%é%e "ﬁlo& éiﬁlﬁglé gfl‘ﬂj t;ﬁr/ﬁ) thout Q'ideg'lsiéiqals'

107 < W and C =
- QI | - H when I(r?i-n a%ﬂtx.'oﬁ_/r%‘%rbéé}ls &ohe#oﬁ-gé?ldbdﬂo &Xlse a??l@e

t he sane i@l ahd I”cﬂé’lqnd‘cﬁs%&ftf&p«t angl e. In the above
enbodi mnent where the signal processing apparatus has an adder, it has

been descri bed suclwhdrefn tdeid brimgg¢eealdulidtdngogeans glertforms the
desi gnated area would be increased or decreased as being far fromthe
i mage cerstmratd]qrer reeft | Ve biiigh tned s alazs @ind dhieo cloibort [dateontfingn i rithe
data (O a desired value. In this case, the area out of the
desi gnat é’d%&l% when; &idep aﬂ%dm(#mﬁcfmim}'brﬁogmﬁ&s‘-ynﬁ is o fHReZ2EGr

bl ack ent.i rel% Thi s process can be aptpl ied also to_the desi %nat ed areg
in € memory means, and performs image outline emphasis

noise elimination calculations when the brightness data and the

color data are freezed in the memory means.

3. A signal processor for a video printer capable of outputting
hard copy images in full color, comprising:'

(a) an encoding means for encoding video signals in
conformity to NTSC or other. : -
broadcast method or video signals separately supplied- as &a
brightness signal and a color signal, directly to video data} or
to brightness data and color data; |

(b) a memory means for freezingly storing the video
data of two screens, or the brightness data and the color data of
at least one screen; |

(c) an image calculating means: for executing
prgdetermined calculation on the video data, or the brightness
data and the color data in accordance with the input type of the

data, and transmitting the calculated result to said memory

_

AR o
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| nstead of generating the designated area by the calculating means
contained in the area controlling circuit 876, it is also possible to
conmpose it in such a manner as shown 14§ G 56. In FIG 56, the nureral
890 designates a nenory for tenporarily storing the area data.

FIG 60 a geWhere the area is design i d JW &
The area %?gs'ne?or?é/ 25 ?%ﬁ‘bgg?fymb?&etegm%a& )e?%l%?ﬁﬂﬁlig)%cﬁirfgu{o be ee

stored t R ardy y"j{‘ﬂe"‘tf#’?g?ggggwtai&”d CHPRAGr Hatdnunber of |ines) x

(two terns) where rmis a area starting coordi nates and the
second termis a a(®p &HERRSITON gerddeinAlnnitord Widdds sifiisl fhem
data corresponding to the nth line, the first termand second term

of the daihe toalmulstedrdatdy stored in the nmenory 890 is (m) and (nR)
respectively. The area controlling circuit 876, on assumng the target
pixels as P (m n),(ekads means féor peeferming reJpuint ing taperatione basead
under process, and outputs the controlling data when the condition m < m
<R is ofildie qpkeulatedodateahin the area. Meanwhile, when the condition

Is not satisfied, the circuit 876 outputs_the contrqlling data, as
(f 2 means for reproducing synchronous signals and

reference ciock signals from the input video signals;

(g) a controlling means for performing sequence
controls and mode controls of the whole system;-

wherein said image calculating means generates video
data in conformity with the NISC or another method. fram the encoded data of the
input signal and freezes this in said memory means when the input
signal is a video signal separated into the brightness signal and

the color signal.

4. A signal processing apparatus for a video printer capable of
outputting hard-copy images in full-color,'comprising:

(a) a means for encoding video signal, 1in éonformity
with NTSC or other standards or input separately into brightness signal
and color signal, directly to video data; |

(b) & memory means for freezingly storing the video |

data for one screen:

(c) a decoding means for separating the brightness data

T
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being out of the area. In respect of the other processing circuits, the
operations are the sane as in the enbodinment shown in FIG 54. By such a

conposition, a desired area designaﬁion can be attained. - Furt her
it is also possible to store and seld&f) plural types of area designating
data, using ROM as a area data nenory. FIG 63 shows a signal

processi ggqapRar ab¥sr2datadifiom theaRAldae dqadacdi ment of this invention. In
FIG 63, the nunerals designate respectively: 892, an input term nal for

i mge data read ouidir 0@ @oiredtioifigaleRiTatlngntegusnifiozedorretimg. the
differential filter for extracting high-frequency band of the inmage; 896,
a correcbribghtoekski datal apehehst icojoredata ftar prgerideatdesd read imagerti ng

coefficient K by i nputting correcting degree; 898, a correcting data

cal cul ator for caledl & megnsofiogcigiemg ratiine-al momidorp il dem s iRngl t Herom
differential filter 894 and the correcting coefficient K; 900,

109 a dshaycerregiteds dat@starget pixel; 902, a full-adder for adding the

target pixel PN*Mtq.the correcting data H, . 904, a :
9 P (%) a wmeans forgexecuting printhg operation based on

the corrected data;
(g) a means for restoring the input video signal to

synchronizing signals or reference clock signals.

(5) A signal processing apparatus for a video printer
capable of outputting hard-copy images in full-color, comprising:

(a) a means for storing brightness data and color data
having been encoded or generated by célcuiation:

(b) a means for nonverting the brightness data and the
color data read out from the menory means into RGB data;

| .(c) a means for generating corrected data of the RGB

data having been adjusted their contrast, the hue, and the
saturation;l |

(d) a means for generating moniﬁor signals from the
.correctéd data;

(e) a means for converting the corrected data into heat

data - for driving a thermal driving head.

* ¢ L N S x
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~output termnal for the corrected result DN*M FIG 64 shows a
detail ed conposition of the <correcting data calculator 898. In FIG
64, the nunerals designate respectively: 906, an input termnal for the
output data F of the differential ffiPtler -894: 908, an input termnal for
the correcting coefficient K, 910, "an absolute value circuit; 912. 914,
(-1) nul t6i-pl ifersst greals PIAGR SN OMFparitus fon cughi deg ¥ inkew capabier of

sel ecting either one of the two inputs; 922, a full-adder; 924, an
excl usi vOUtHUt e T d-wapy skmages uin f@#ﬂ‘l‘ffb’rWorcqwj&‘r‘}%ml ng data H

A), output data of, the full-adder B data r nt t.he value 0O
((:Iez:i ma:J IOgunber I 9'%5 dnech‘Ub% i ’ﬁﬁgr{’h% ‘G’r‘f?% g}a‘#'lnr}gqet? %ﬁyt p'%JR ?dl

(As). a %Q-d%eegetrgt%dt & e&ﬁ%{lﬁta A of the full -adder (Ks). a code bit

for the cor I'Ng coe I'n operation, t he digital image
data supplied througly 4 hfea g r 1Hehded {fdca t@ndt Nehe
differential filter 894 an tﬁ%&ae% mrcu?t %&Eé Thea ¢
di fferentdalor iddtd B%m epire!teSaddcaLeq cul ation of: [err] to
extract the high-frequency conponent F. Meanwhi | e, . the correcting

coefficient Kis geaneyated ddang. ffoKayenéviting tHe ROB eddtd CPLomi Ctiedt
gener at or 896.
separated brightness data and the color data:
(d) a means for converting the RGB data into corrected
data; |
(e} a means for generating monitor signals from the
corrected data;

(f) a means for converting the corrected data to the

heat data for driving a thermal head.

7. A signal processing apparatus for a video printer capable of
outputting hard-copy images in full-color, comprising:

(a) a means for storing the video data encoded -or
generated by calculation; | |

(b) a means for separating the video data read out from
the memory means to separate them into brightness data and color
data;

(c) a means for generaiing RGB data from the separated

brightness data and color ddta:

* [ L " S *
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The hi gh-frequency conponent F is input to the input termnal 906 of the
correctfing data cal cul ator 898, and the correcting coefficient K 1is
input fto the input termnal 908. The correcting coefficient Kis
supplied to the absol ute val ue cirjgég 910 to be] K|, and the (-1)

mul tipljer 912 calculates - |K]. The | K |and-| K|, are input to the

first skl ector 916(ar]da %fela‘?:“st %P%/%eterﬁ%é%b%éﬂ(g?diﬁ hégn i gh- frequency

component F. thereafter transm u 922. . The - full-
adder 922 gener at ege3dnd l0UlrRidnS G2 fodBtor g Fid® ddea P8 PUhoAdtarehe
the first selector 916 and the high-frequency conponent F. Next ,
the secepdm shecebetreltRd WItaGts and outputs either one of the data A
or the data B by the exclusive "or" elenent 924 of the signs (Fs) and
(As). The third sel(§dt om 9BRanse/feat geryrdtinsimoni{tey, sighel oficowmf the
output data of the second selector 918 or the data being nultiplied by
(-1) by whdeo(dafajultiplier 914, and outputs them as corrected data H.
FI G 65 shows a relationship between the high-frequency conmpgnent F _and
the absolute val §&) o means farr canvertingrthe; fRrregted tdata Iinto
corrected da e larger the | K| , the smaller

a H., As sho in FIG 78. t
t he corr@&?é&ngapﬁtﬂ iﬁﬁﬂAEﬁﬁﬁﬂﬁlﬁfQQ?§41 $#%Gh- f requency conponent ..

8. A signal processing apparatus fér a video printer
capable of outputting.hard-copy images in full-color, comprising:

(a) a means for storing brightness data and color data-
encoded or generated by calculation: .

(b) a means for converting the brightness data and the
color data read out from the storing means into RGB data:

(c)- a means for converting RGB data 1into correctéd
data; |

(d) a means for generating video data for monitoring
from the coérected data;

(e) a means for generating a monitor signal from the
video data; |

(f) =a means for converting the corrected data into

" heating data for driving a thermal head.

9. A video printer capable of outputting hard-copy

- W Y
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The corrected data H and the target pixel Plerr] having been

del ayed by the delay circuit 900 f I mng adjustnent are nutually added
in by the full-adder 902 to be ouﬂﬁéi corrected data Dferr].

- FI G 66 and 67 show an exanpl e of the relationship bet ween t he

' ti figi K.and th it ft ted it
Sﬁﬂieﬁe'.ﬂ?ﬂ&:%'%#ﬁrﬁ@l?ﬁar 5BERF LS gﬁsgfgnlﬂi aspectivel y. n. nunber of
tized bit f | f K it
T o ) amy kBT, HoRRa TR, rEPREv 4 BB THYE) 4eRL K (7 Po%1) TV
‘where Kmn = - Kggy, aﬁﬂe@ngop g bgﬁnﬁ #f”fehér@ﬁgﬂés'iféeotOdathe in

maxi rum When K = Knin, out esS snoot But as shown in

FIG 66, coRrbbR1 tgnaeenheie BERsrhek EtQEBQ.‘:HL- Frékethe KPBdevéd[@atd} and
Kmn < - (2[err] when Kmn < E Ferr , It becomes the non

outline-corrected ¢e)genpeangafor s%bemnE the-¥idebhéatatit | i ne becones
snoot hed at the maxi num As nentioned above, wusing the correcting

coefficient K it (d)pesdecbding meansefor rastonkne theivideo datai nrgad
range fromthe nost hard image to the original, and the nost soft image.
In the adetchivemi thedssnréugnpeansatreyhenpuishnsl RER image data;

(e) a means for performing printing based on the

‘restored RGB image data.

10. A video printer capable of outputt;ng hard-copy
image in full-color, comprisiné: |

in a printing apparatus,

(a) an encoding means for generating video data in
conformity'with NTSC standards froﬁ RGB data;

(b) a2 means for transmitting the video data:

while out of the printing apparatus,

(c) a means for receiving the video data;

(d) -a means for storing the received video data;

(e) a means for restoring the video data read out from
the storing means to the original image data;

(f) a means for printing based on the restored RGB
image data;

‘wherein a -digital image, each pixel of which is

* 4 L L H *
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applied to the correcting coefficient gener at or 896, _
alternatively it is also possible to adjust the voltage by neans of a

vari abl e resistance and to quantize the output voltage by A/D converter to
provi de the correcting coefficienp1254,Nanely, any: man- machi ne interface
means can be used. 112 Furt her,
the diffeepgpesahtbdl ber REBL 1Y nFd-eeplid. hi gh-frequency component is not
limted to that used In above- nentioned enbodi ment, but those having
desired conposition and coefficient can be used. FIG 68 shows
an image signal processing apparatus according to another enbodi nent of
this invention. InlE.G @8, vitdeo pliifftercaccoriddimg ttioe cdaiddi Adnt FhRteim
FIG 66 is the wused of the judging coefficient generator 928 is used
i nst ead sefd tRBcoddngcmecians generateise Miidege data Gonpgsed °fThé’r1€§’cfﬂb°rss
conponents are the sane as used in_the enhodi nent, of FIG 64, and the
descri pt A8%& PREr S8 oK dags Trom fthec received vigeg 8-s a detailed
enbodi nent of the corrected data calculator 898, where the nunerals

desi gnate: 906, an input termnal for output data F of the differential

absol ut o val ue o 48t ?pégfi%?ﬁq‘l&n%%}') ApiIdt). Pttt ay Bartitosy

images in full-color, comprising:

out of a printing apparatus,

(a) an encoding means for generating brightness dafa
and color data from RGB image data;

(b) a means for transmitting the brightﬁess data and
the color data: |

while in the printing apparatus,

(¢) a means for receiving the brightness data and thé
color data; |

(d) a means for storing the received brightness data
and the color dat#: ) | |

(e) a means for restoring the brightness data and the
color data read out from the. storing means to the 6fig1na1- RGB
image data; and

(f) a means for printing-based on.the restored 1image

data:

wherein a digital 1image each pixel of which is

A
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mul tiplier; 938, 940, a second selector for selecting either one of two
I nputs; 942, a full-adder; 944, a conparator; (A), output data of the

full -adder; (Fs), a sign bit of the differential filter F, (B), outiut

data of the conparator 944; ﬁfration t he diTdisSheet
i nput to the input termnal 892-.are sg'p% ed to the dlffennmm“

894 and téprésenyed bS'URtsB9QQ hard-copielhe d| fferential
executes the cal cul ati on of

[err] and extracts the high-frequency conponent F. The ( 1) nultlpller
932 calculates (- F), while the absolute value circuit 930 cal cul ates| F
| . On the é@ntr&rﬁiammi(MnggeSﬂiHStﬁﬁgaéééﬂﬁléPén? K1ﬁ§° gBWéP&FEH

in the dlscr|g1nat|ng coefficient generator 928, for _exa % _ &ﬁ%ﬁ
i nput. Hepeabke p¥ opgputitiag haﬂ@§°°WWgﬁmagFﬁe&HeﬁB}1c8 BHenP PPF§
O N
) T LARLb - SofAREA B B oA oL BhABE gl
of the 9&991&.5eawe&azaamm%le&mgnR-&hgigmstand B-Y signal;
| (b) an encoding means for generating brightness data Y
and color data C by A/D converting the two signals, and
controlling the output of the data in three states modes;

(c) a memory means for storing the encoded data;

(d) a means for correcting the brightness data Y and
the color data C read out from thé memofy means to a preferable
image data by applying digital calculation;

(e) a means for generating a monitor video signal;

(f) a means for printing the image by thermally
.controlling the thermal head;

(g) a means for restoring synchronizing signal and
reference signal from the input video signal:

(h) a means for generating or controlling a correcting

coefficient by 1inputting the sequence operation of the entire

System or the amount of correction.

13. A signal processing appa:atus for a video printer

L




selector 938, and transmtted to the full-adder 942. The full -adder
942 out puts the added result of the out put data from the first selector to
t he hi gh-frequency conponent F. Meanwhi | e, the conparator 944

out puts the conpared ‘result (B) 01é$GF with (K/ 2). The second
selector 940 selects and outputs either one of the (A) or (- F) as

correct e¢dapdbile Wft burpgit ting hsrmdscdpy TnaglesO4n fidanecoller ,daiomp)sisg:
the data which selects (- F) when |F|< K and selects (A) when |F | > K
This corrected datdal amd meansarfyst geimexlating mg brdghtnesisaydenal t e by
delay circuit 900 for timng adjustnment are added in the full-adder 902
and out p@paégzésrﬂ@mméstma an input video signal and a color signalbn:
FIG 70 shows a rﬁﬁat|onsh| bet wenn the absol ut-e ‘val ue 4 F|, of the

hi gh- f r e§¥efdPecadiydedyr Iidexding R¥ fdemed 49§e cisd®®adang t he

corrected data H.

< K, and an outli né%)F:agpﬁg% Smm??tég‘gdfé’rf %c?%a %\?ﬂg%{%%g@el@%tg <YF
R g, B o, T AL S S i,
e”phas'Z%Qn%?o&ﬁ?nEBEhE“@Mfﬂﬂ*13¥3€H¥Wa§% H& %hree state modes:

(c) a means for transferring the Y and C data without
applying any process in a freezing mode of the image, and
correcting the Y and C data by digital calculation in correcting
and printing modes to a desired image;

(d) a memory means for storing the desired image in a
predetermined pixel composition;

(e) a means for generating monitor video signal;

(f) an encoding means for generating video signal from
these two or three signals;

(g) a means for printing the 1image by performing
thermal control for the thermal head; . -

(h) a'.means for restoring synchronizing signals or
reference clock signals from the input video signal; | |

(1) a means for receiving a sequence operation of the
entire system or an amount of correction, and instructing or
controlling the correcting value etc..

15. A image recording apparatus for hard-copying a

A
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t he snoot her the image. Nanely, nore desirable inage-can be ' obtalned by
setting the discrimnating coefficient Kto smaller

i mge, and the sanme to larger value for a hi gh- nois
t he af orenenti oned enbodi nent, the;ﬂ rimnating c erator
896 receives key input. Al ternati gf? It is also p055| e to regul at e

the vol t agesbyedsingge,vaompblisingtesi stor, and to quantize the output
voltage by an A/D converter so as to generate the discrimnatin
coefficient K. Natabdy, anymaansnaﬁhrnevanieblﬁcecﬂéﬁhglkbhgbeause@eating
Further, for the differential filter 894 for extracting the

hi gh- freqU%ﬁeyeééﬁpEﬁ@ﬁtTtthose havi ng any conposition and coefficient

‘can be adopt ed. As menti gned abov accordi S | '
using of coherent KQ%eral|@ﬁ?“§nﬁﬁﬁc8§r¥ﬁgl¥lﬁﬂ? E8ﬂg§$§en€%§toggggih88us
115 provi de | nag C h Furt'her according
to thi; ??ﬁ%ﬁ?“§n°$ ?ﬁg ﬂggghh cgéégtﬁﬁgg EMPﬁe 'contents of the imge
processing applied¢.qng pRg sd?ﬁkgeaﬁ’égoi‘iﬁﬁgfEﬁesﬁfébﬁldﬁri&éa number B
Furthernore, as image correciing rocess outline enphasis operation
and  the ognpREhtAErnaRehbiaen  can
(d) a means for variably controlling the number of
sub-lines S; | |
(e) a means for controlling the number of ‘recording
lines L; |
wherein the recording operation for one color 1is
performed with a time ‘P required for P = T#Ce#BeS#+L#, and variably
controlling at least anyone of said three variably controlling

méans such that a plurality of images composed 1in number of

recording lines L mutually different in generally the same time.

"16. A image recordihg apparatus, comprising:

(a) a printing signal generator for outputting
recording image signal; |

(b) a 1light resonator composed of a pair of opposed
mirrors and a excifing'media disposed within the pair of mir;ors:

(c) an excitation light source for injecting excited

light 1into said light resonator and laser-exciting by means of

* < L 8 s *



S|nUIE;neously carried out, thereby enablln the euﬁhmhﬂéo control

desirably the image in a w de range.
Mﬂum recordi ng
an i nput

116 CLA I\/B \
apparatus for generating a hard- coﬂyﬁ& a desi
signal, conprising: first means for controlling a heati.ng reference

time T; the exsétdng medda;for controlling a nunber C of consecutive
heati ng reference tinmes,; means for controlling a
nunber B of recordi 6d)eheddghtygsbussernfort Hatenisity-modulating (digl; laser
third neans for controlling a nunber of recording el enent sub-lines S; and
fourth nehhghtorakent: PuL| £EGMa thenildghér resepadiorg by the Lasfrer @%Fitation

L?§§232P24ﬁ2%§?%h§§a%8.a&tE 558 gusRugapd h%a??%& | B RETAIFoperatar:
C ,
ggideaunbefagf pgco?ﬁ?ng hg§ﬂ%n2§ﬁ§ gpn%%or |n%,e en§§%35#$Vétq§§%ondﬁgnd

L%%ﬂ@%ﬁ%@ﬁw%ﬁ%%ﬁﬁ&ﬁﬁrmmm%%
el ement SHQaE'Bﬁér§yba§ﬁﬂ on a type of said input signal. 2. The i mage

recordi ng apparat us of claim1 wherein said first means is a variable

control ler variably(gpnar thh%gdéquécmﬁy Reangf wa%ftllé&ﬂ}eu%sedsﬁh&ﬁ&@
type of said input signal such that the recording operation is perforned

Wi thin the¢her elleaserningHtt torapptrieddtBrmindd posiftdonmoge rsal@ diYight-heat
-apparatus of claiml wherein said second neans is a variable controller
vari ably conveotérng sai d nunber C based on said type of said input signal
such that the recording operation is perforned within the predeterm ned
time period P. 4. wherghp | thge imager dsnfoupedr smushef reicoingingvmadia by
said third neans |s a variable controller variably controlling said nunber
of recordithg BeafefReEEs- FPREST SePadEqmofthealaseypd iehts by theputl keghfheat
.such that the recording operation i-s performed within the predeternined
time periggnperter.

17. An image signal processing apparatus, comprising:

(a) an image signal quantizing means:

(b) a means for Storing'the quantized data;

‘{¢) a means for inputting Area data for designating a
data processing area;

(d) a means for generating area.controiling data from
the input area data;

(e) a means for especially processing the data from the
Storing means for image correction;

(f) a means for reading out the especially processed

A
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recording apparatus of claim1 wherein said f i ThisiSheppHasBeerRepladeilr st vari abl e
controll er variably controlling said ﬁtﬂjng reL ﬁmﬂu um based on said
type of said input signal; and I nean ariabl e
controller variably controlling said nunber of recordi ng el enent
sub-1ines Sdheaedn@nréabedinge thlem3ai d i nput signal such that t he
recording operation is perforned within the predeterm ned tine period P.
6. An i mage recordigy apmesasuforocogetreldinggsaildasdoedng méansdandredid
i mge froman input signal, conprising: first means for controlling
a heating refpeehddlyi ppotessing megdsond neans for controlling a nunber C
of consecutive heating reference tinmes; third neans
for controlling a nunber of recording elenent sub-lines S; and
fourth neans for conti Illgg g nunber recordlng lines L; wherein

8

recordi ng operation f DoEL§ Fﬁﬁéepfgcﬁéﬁ EnBRPRFafFPS for d&g?tally
pr edet er m ne i Pb d ongsaid, heating ref nce time T, said
nurber C, sggaﬂﬁgﬁﬁgﬁ ?HPe88§§§H§ of AR, ADERE: |?ﬂ@§r§?§3ﬁd sai d number of
recording lines | e n f S ns

is a variable controIPg ic %&gglgg9a1§QQQEngVéoggggggng '8&§ glEE% the
reference tbgg1{ esﬁthEHﬁber C, and said nunber of recording el enent
sub-lines S based on-a type of signal formng said desired inage. 7.

The i mage recordi ng appyrat meéadls ¢b2i FefievaeiigNcoderdctithgt cBBRRScLEN: from
first variable controller variably controlling said heating reference tine

T based on ghedihypt ebérpactingpaimosngnal ; and sai d second neans is

a second variable controller variably controlllng sai d nunber C

based on said type of (edi d differenghal meahst fiat eReéraetbngi nhigh-frequency
operation:s performed within the predeternined time period .P. - 8. The

i mage recor donporentirafuthef imagem 6 wherein said second neans .is a first

vari abl e controller variably controlling sai d nunber C based on said type
of said ldput signal ; (dhd a means for calculating corrected data from the

i i

| | correcting coefficient and the extracted high-~frequency
; i

! ' component;

(e) a means for adding the calculated corrected data to

a target pixel data.

19. An image signal processing apparatus for digitally
: emphasizing the outline of an image, comprising:
i (a) a means for inputting a discripinating value of the
: outline portion;
(b) a means for generating a discriminating coefficient

! ~ from the input discriminating value:

R



118 ! said third nmeans is a second variable controller variably

controlling said : nunber of recording el enent sub-lines S based on
said type of said input signal, such that the recording operation is
performed within the predetermined 130 tine period P. 0. The i mage

recordi ng apparatus of claim®6 wherein said first means is a first variable

control ler variably gant rgl | gigreviehtiaal | figan?f FCcextriztinpsahon nhghl-
type of said input signal,; said second neans is a second vari abl e

control | ereyaghakly compbAkhitN@fsahé image; number C based on said type of
said input signal; and said third neans is a third variable

control ler variably ¢aptral | wegnsaifdmealeulating oornesgmdiidata| ofeom the
sub-li-nes S based on said type of said input signal such that the
recordi ng épeceimbnatinger coefifd odient n ande gheletaxtnasded | ndr i1 iogequency
P. 10. .  An image recording apparatus for generating a hard-copy of a
desired i negePeReRtan i nput signal, conprising: first nmeans for
controlling a heating reference tine T;_ and . secqond, ne _
controlling a nurrber?89 PeBSadsFan pddine the salqHated Gof egégéds%?aa to
desired image is erforge%eyﬁthin a predetermned time period P based on
sai d heati AgtREES eRd¥edi B8R -and sai d nunber of recording lines L, and

said first means is a variable controller which varies said heating
reference time T based on a type of signal formng said desired imge.
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