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1 VIDEO PRINTER This invention relates to video printers. In connection
wth video printers for recording 5 television pictures in hard copy
form a technique of enhancing picture quality is disclosed in Japanesgr—~
Patent Application No. 61-157191. This teghni que’involves cal culating a
bri ghtness distribution of picture data, using a conpensation contr ol
circuit for 10 determ ning a gradation level indicative of a density
corresponding to the cal cul ated bri ybDDROSPRENTERI buti on, and al |l ocati ng
fine gradations to portions wher€ the brigntness 1s concentrated.
Specifically, for exanple, when the brightness distribution is concentrated
on the 15 dark siTids tinventientrehadtesgradyifen psintessdark side is

made fine, with the 1 |QRGHdOPidn Gi@ﬂa§i&80f9&iﬁhéréiﬁak %Eé@rﬂ&@% coar se.
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gradations, t C | 9

teC{mi que llgr oendrah mﬁ‘%ﬁ el j’tLty i\gtaigeilagéa in sggtageafecifmf
pictures. For a , er e bic e 5 "?_c 8ﬁeéu€ obnt § ace of a
whi t e conplex?%ﬁ@ ol Qgti%‘lg£ﬁ% 26? r ontPESa Gk Pge
proportion, timydiveghtoedssilitsing baitboightn@ss distnibutianedfon the |ight
si de as showngis QU RESER Sl I & e Sghhke L1
of Figure 5, Pﬁ%ttlal%u ﬁtéeh'varl atéjoélng% m%?%%a?lg(a;% gﬁngﬁéxmﬁ??gﬁgfgdgbgecoms
fine, sb0thatdekemdadnshd igFadation leveh isdprrhive aftA depsity

gradations, aedrirdisponditidWo e cflculafe@EBESghtResBadistgebdthiany copy
can be produced., Eqr. pi pureﬁgﬁta ip varieté of sgecialiéed ngIds, D
however, the 888r8@¥déﬁﬁﬁﬁqj Qﬁuﬂ??@bE&%@Et Q POF-H3P8 WBPFEs“8Bes not
depend upon t beightgessesds daicertrated bei Spebidihcadbliypafoovnexamplef,
course, it Cafhen the brightness distribution is concentrated on the
15 dark side, the allocation of gradation for the dark side
is made fine, with the'allocation-of gradation for the
light side made coarse. Consequently, the dark portion of
the picture is printed with fine gradatiOns, thereby
enhancing the picture quality.
20 fhis technique provides good picture
' quality with respect to some specific pictures. For
example, where the picture is "a close-up of the face of
a white complexioned woman"” where the light portion is a
_ very large proportion, the brightness distribution is (
' 25 concentrated on the light side as shown in Figure 4.
Accordingly, a gradation curve becomes like L1 of Figure
5, that is, the variation of gradation on the white side
becomes fine, so that the face portion of the woman is
printed with fine gradations, and false contour never
30 appears, so that a good hard copy can be produced.
For picture data in a variety of specialised
fields, however, the degree of picture quality expected
for hard copies does not depend upon the brightness
distribution being broad or narrow; and of course, it can




2 never be said that even if the gradation characteristic of a portion

- where the bri.ghtness distribution is concentrated is good, this neans a
high degree of picture quality. Conversely, in many cases it is 5
necessary to pay attention to a snmall portjon where the brightness
distribution is broad. In such cases, it i'S necessary to inprove the
gradation characteristic of a portion under consideration before printing,

even i f the graf@&é@fbéf?éfd?tﬁiéﬁté% off t%%f@dat@%ﬁ'&ﬁré@ﬂe?ﬁséﬂc
_degr aded. For dﬂ?ggl where the pictyre includes darklgortlons as a very
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concentrated o I sed, to t e of, Figure 4. :
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characteristic: e woman ecores coar se, bringing out al’se
contour, so thAecesRaREtas marawe dhe gradation (¢haxaskeristie of the

resul ting pict lﬁ&tcmﬂqind& ok fde o bR d prifteinaldden ifugnd N
such a case, the g Hg{enentloned convent.i onal techqagf Produ es an

unsati sfactory igticshihthe Qe BR Y
printer whlchzﬂdgnuﬁédmaselectlon of a gradation characteristic as the
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broad background”, the brightness distribution is
15 concentrated on the dark portibns,.as opposed to the
case of Figure 4. Accordingly, the gradation curve
becomes like L2 of Figure 5, that is, the variation of
gradation on the black side becomes fine, with the
variation of gradation on the white side very coarse.
20 . Therefore, the gradation characteristic of the woman's
: face becomes coarse, bringing out a false contour,
so that, insofar as attention is paid to the woman's
face, the resulting picture cannot be said to have
o - a high picture quality. Thus in such a case, the
' \5/' 25 aforementioned conventional technique produces an
unsatisfactory'result. . '
The present invention seeks to provide a'video
' printer'which allows the selection of a gradation
characteristic as the need arises, thereby improving the
30 brightness gradation of a portion seeking a desirable
brightness in compliance with the object of a print out.
According to one particular aspect of the present.
invention, there is provided a video printer comprising:
converting means for converting a video signal.into



3 digital picture data; a reference voltage setting circuit for setting a
sel ected one of a plurality of reference voltages; a plurality of
~converting tablfes.'corresponding to a plurality of gradation 5 u?
characteristics, each converting table, i3 operation, converting said™¥
~digital picture data into recording data on the basis of its gradatlon
characteristics; selecting neans for selecting one of said converting:
tables; and r Sdgidady Dhatire datay f & vekerence dveltaget setbings of 10

sa: d {ecor di n@i&ﬁi%tc%geréé@t t tﬁeég&ﬂ@éal&get?‘@g& ﬁgufﬁliﬁéyb&fsa' ]9' -
- sel ecting nean e Vi deq ,printer_ prefer cludes djspla ans for -
di spl ayi ng thge&%q%ﬁ"@f%'%ﬁﬂeﬁ Ryr li't%eogo‘F%Y??ﬁb“ ngfeﬁl ected by
sai d selectln@orrssponding to a pluralMitoplef qeaedstimy be arranged, in -
operatign selecte refere voIt Prefera the
referenge vol t%ﬁ%‘%&’ﬁ%’cuﬁﬁc FANe qf'é’b? ﬁ%e’rpaﬂp 5?% WBee
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|IIustrat ed, rrere y exa he ‘acconpan
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Sccordl nghto tr@%ol&ﬁ@.&@hédﬂé?'ﬁdro'pcer%min recofrcmﬁ lé’n'ﬁa@%@é‘:@é?@ﬁ% ory
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a reference vsleflagmegv Matsaitd tsﬂremiisrg steamsli splay 30 sect ion of -a
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and a gradat | BRagRafes displiaying tdieogradaian ichaacter stimvaht thmal
vi deo pr'nterconverting table selected by said selecting means.
| 15 _ The display_means may be arranged, in operation,
to display the'selected reference voltage. Preferably
- the reference voltage setting circuit is sw1tchab1e
between an auto mode allowrng generation of predeter-
mined reference voltages and a manual mode allowing -
20 ~ manual setting of the reference. voltages.
| - The invention is illustrated merely by way of
'example, in the accompanying drawings, in which:-
| ' Figure 1 is a block diagram of one embodiment of a
v1deo printer according to the present invention; _ .
25 _ Figure 2. is an explanatory diagram showing an \!/
example of a reference voltage display section. of the ”
video printer'of Figure 1; - _ :
| Figure 3 is an explanatory diagram illustrating a
reference voltage/gradation characteristic display
39  section of a video printer according to the present
-'invention,; and'. y . )
Figures 4 and. 5 are explanatory diagrams shoW1ng
. brightness distribution and a gradation characteristic
therefor,'respectively, in a conventional video printer.



4 Referring first to Figure. 1, there is illustrated one enbodi ment of a
vi deo printer according to the present invention having a ROM 1 hol di ng
converting tables la to 1f which correspond to si'x 5 di fferent
gradat Mon characteristics a to f. Each gdadation characteristic graph
shows the step of gradation on the horizontal axis and the density of
recording -on the vertical axis. Mnual swi'tches 2a to 2f serve as '

sel ecting neans for sel eRef@rrdng F4rsd- to Figureddal tdweeeris ng tabl es. A
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abl e selecte ern nmenory Ccircui i S i ch hol™ds

di spl ay patter F’g’F % ?él %a’: JRVERL toRgingvdRg ayRAYL g’r?%cterl sti cs.

An A-D convert cnglv&tmgcmab,nets aaccmvalft whdch dwrfsymidhmsm .t hrough
an auto in c | i.cture data. .The _ video printer
has a sagpllng(a@'?Er ﬁ %ihga b% @% ticﬁb ﬁﬁ%;blcﬁﬁf data, a
timng pul se gmdaming charaictegistd cagraph showsorttheolstep @fit 9.. 20 A
e vobs SEBGRRLEN Gl boriohhl e SB0e ol WSS oY 10 V.

t hese vol t ages use conver si on vi deo signa
by ‘the A-D conFGFPF n6|P@uth35veAt§ﬁﬁﬂcﬁxi§ swieaivad. swdtchesr @ac&o-

vol t ages. bet weg gerwat asWBGQeé'EQ.nQ fﬁ&ﬁﬁ%‘ £63 sel&%%na%@ %h@ splay .
control circuit, |on 13 to di pla datlon
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: ROM which holds display patterns for display of the
individual gradation characteristics. An A-D converting
15 ‘circuit 5 converts a video signal passing.through an
' auto gain control circuit into digital picture data.
The video printer has a sampllng circuit 6 and a- memory
‘circuit 7 for the picture data, a timlng pulse
genecating circuit 8 and a read out control circuit 9.
20 A reference voltage setting circuit 10 sets reference
voltages V+ and V-, these'voltages being used at the
 time of A—b conversion of the video signal by the A-D
converting circuit 5. A switch 11 switches the
| reference voltages between an auto mode and a manual
\_/ 25  mode, and a display control circuit 12 causes a display
' ‘section 13 to display the gradation characteristic and
the:setting range of the reference voltage.

30



switch 11 is controlled to select either the auto node 5 or the manual node
for the reference voltages. Wen the auto node is selected, as.shown in-
“Figure 2(A), the reference volfages V+ and V- are autonatlcally set,
respectively, to an upper limt voltage, +0.5V and a lower limt voltaga;
-2.06V, inrelation to the video 10 signal. Concurrently, the range of
reference voltage is displayed on a portion of the display section 13, or
by a liquid crystal display device 13a, .as shown in Figure 2(A). The
resul ting display indicates that signal “conponents fromthe lower limt
(BOTTOM) to the upper 15 limt (PEAK) of the video signal will be A-D-

conver ted. when theopgaydly dipdce | ngoh£LBIERANIT Y ligdle 1 Wil

possible arbitrarily erence- v ages using ref erence -
vol t age settmngwcbecdescmbed.f t Settingeofec the irefaremcesvoliagesown in

Fi gure 2(B) tﬂﬁ%i&égayl g&:@%fﬁé&sﬂ’ﬂﬂ' Eﬂrhﬂdb“eaté:gf‘d&?dédpre&'ﬁ gt ed.

Then, a deésir e gr haracteristic I's select using the swtches

2a to 2f. \Nﬁﬁiﬁ¢h|§1dé§|99¥Q§9¥%§¢0¥ﬂ1$@é995|ﬁ§ﬁh¢ﬁfﬁh®a§ﬂ§°oﬂ°dﬁor .
thi) 3 o ol haRakNcude Tor e SUEREIEY WoWagéd 0oolnbR ehkect
gradati on ch@&uke ‘!‘é‘??s%Pc§el§qf§£el%%t%B°WoM‘t ﬁé%%% g&&at tben nemory
4, and displ wéﬁneep%itage(mmmw Oiréhﬂudbﬁa!ctﬂ%c } g?tﬁge 30
Vol tages set TaBhaRkvelRa pan dpes TUiE veltagdy WS hdohver i ng
circuit 5 i ntlowerctlimiﬁatrolta“da piiase, dtnarelatliom tontle videse
o cture 38 oSlgnal o epnBhEertivy (e gy 68 Fekerency WHLERYE 16700
out control displiayed on a portion of the display section 13, or by .
a liquid crystal display device 13a, as shown in Figure
2(A). The resulting display indicates that signal
components from the lower limit_(BOTTOM)_to the upper
15 1limit (PEAK) of the video signal will be A-D converted.
. When the manual mode is selected by the switch 11,
it is possible arbitrarily to setithefreference voltages
using the reference'voltage'setting circuit 10. If the
reference voltages are set as shoun in rigure 2(8) to
20 2(E), the corresponding indications are presented.
Then, a desirable gradation characteristic is
selected using the. switches 2a to 2f.. 'when it is . _ | Q;J
desired to perform: recording on the basis of, for
B example, gradation characteristic a, the switch 2a is
25 closed to select the convertinghtable 1a. By this
selection, the display pattern of gradation charac-
teristics a is selected from the" display. pattern memory _
4, and displayed on a portion (not shown) of the display
section 13. ' .
30 when a recording operation is started, on the .
basis of the reference voltages set as above, the video
signal is converted by-the-A-DfCOnverting circuit S into
picture data..yThe-picture data is then sampled by the
~sampling circuit 6 and stored in the memory circuit 7.



9, and converted, on the basis of the converting table |a selected, into
recordipng data, and then, recordingis 5 performed in the recording device
3! In t\g foregoing process, by setting the reference voltages in
accordance with the picture demanded, it is possible to produce a recorded
pi cture which is clear. Accordingly, when printing out, for exanple, "the

10 face of a. white. conplexioned woman with a dark back- ground", if the
converting table la is used as described above, the-variation of gradation
on the white side becones diull, so that6the portion corresponding to the.

woman's face can be printed out clearly. Further, if, 15 concurrently,

setting of the reference voltages is shifted towards the white side of the
vi deo si gnal T&‘fs‘ﬂb‘a\ﬁ Fgofieeu ctuze data ?tﬁeﬂaﬁms"?ﬂ P8t in

Accordi ngly, reddpongé tbethecoutputldf tthefrédd batkcamtatol ¢freadt aded,

the resulting picture with the 20 n's, fac one can made cl] ear and
satisfactory%bHQﬂénﬁPﬁgﬁrgﬁgd.qq1ﬁﬁ%f§ﬁﬁ$§ g?ngéeaﬁ?qﬁﬁﬁ eFinﬁation
characteri st ila cldeted, cintd, revordbivig adatasctand themje necordingiid t he
reIernt gor ti | eqr.. 2 sS R hg gradation characteristic
and eferencémggiFéﬂgg §%t§ﬁ§y:§gcﬁgﬁgﬁﬁgﬁ§ﬁ%a% ?h Figure 3. - In this '
Figure, section A i¥natbesforegodng prodessudbyngsetpdngt thes rafarence he

like, for thguyi ' ' ' i 30
sect ons. mmddoytiges S actBYRAfCE WIth WY Mok Beiafidady Y8 %e 20 |
‘gradati on chRessidlette pradpgeragresorded; pigtwre: whighads icdear. .

characteristic a Oinddeiifngly 7ouhean IFSIRPYSu PPt fok"8xafiplerN0%n
voktages aet V+ and V- and the cirre ation wth the { video S|gm§
di spl ayelfi nfage ofn 3 vhibe Fempierjonede woman with a dark back-

ground"”, if the converting table 1a is used as'describea
above, the variation of gradation on the white side
becomes dull, so that the portion corresponding to the
_ woman's face can be printed out clearly.' Further, if,
15 concurrently, setting of the reference voltages is
shifted towards the white side of the video signal as
shown in Figure 2(D), the white face becomes clearer.
Accordingly, although the picture quality of the back-
ground is degraded, the resulting picture with the
20 woman's face alone can be made clear and satisfactory
- ;o 'ﬁrinting-achievéd. - . o . B f L
v . In this way,'since'any;desiréble gradation
' ' characteziStic can be selected, any desired picture can
- be printed with the relevant portions clear.
25 Display of the gradation characteristic and’
reference ﬁoltages set may be made as shown in Figure 3.
In this Figure, section A is a display section,
including a printed screen or the like, for the video
signal waveform, and sections B and C are display . -
30 sections made of a plasma display unit or the like,
section C being for the gradation characteristic and in
Figure 3 displaying the gradation characteristic a of
Figure 1. Section B displays both the reference
voltages set, V+ and V- and the correlation with the



di splay of section B is controlled by the output of the reference voltage
setting circuit 10, whereas the display of section Cis controlled by the

output of the 5 ° display pattern nmenory circuit 4. The present |nvqg}|on ¥

uses a plurality of converting tables, cerresponding to a plurality of =¥
gradation characteristics, each for converting picture. data into recording
data on the basis of "its gradatlon 10 characteristic, selects one

converting takldeo asiignel f disp layedrﬁnngeotibheAbasspeoifihaliycotheng data

or oduced o SHIRER Fhr el R 5 §obEhtredCRE ehF obIBLE BTCRE

 present |rnuﬂtefﬂremcesvolt&geysettang|cbrqhhtelgpewhereésp§hﬁlons of a

‘picture are 99%?“ e rg BCgutBatIbEd@heon
characteristic d%ﬁgyln conver |n% ?ﬁe p#%%ﬁ?%gga Fﬁto Fh recordi ng data
i s disf ayed, d%ﬂﬂ@?%ﬂ%ﬁ‘cﬂ\@h@&'eﬂE?ﬂbtcﬁrrent ly 20 - selected can be

vi sual I y.confirned, Tﬁgkpfggeﬁgt1ﬁ@gn@1°ﬁh§sggtanymthQQQY|gﬁ characteristic

can be ea5|lﬁaferforne {t ernore, sin i he Tefe enci golt%ges used in
converting t IRORYHERARG gFAP ?%tocﬂtﬁffB?né REUFE BaPIUFRLIIKY OLpyge
settable arblgtmatl::yontdalesfaaaéi-ﬁs'eScsaneaehf foel gondersing pépendieng on
the subject t e p n e vi dual
speci al i sed fééﬁ fﬁ%§:€§k9€§§ﬁ€ é?#% %éogg%e%ggg éﬁe?ﬁgrgrhaaﬁgghthe :
referenge volchagacteriskie, 39eleCtanonaagoaveﬁtingntahéeau@@dnnde al | owi ng
standar d set tdor g t | b QM4 BJof! Phbr p¥oalhndatar di nary
pi ctures can éDe print egg%ﬁ?&%tﬁgdgﬁ?ob %e ‘\?\Aﬁt hout agy ad hgst&rent needed.
8 CL Al M sonverted by the converting table selecte erefore,

there can be produced recorded pictures meeting any

_ requirement In particular, the present invention- is
15 .very effective where specified portions of a picture ‘are
desired to be made’ clear ' ' '
| Furthermore, since the gradation characteristic used
in converting the picture ‘data into the recording data

is displayed the gradation characteristic currently

20 selected can be visually'confirmed so that setting of
‘the optimum gradation characteristic can be easily
performed ' ' ‘

Furthermore, since the reference voltages used in
converting the video signal into digital picture data is

. )
25 made settable arbitrarily, these voltages can be finely \o/

adjusted depending'on the subject to be printed, so that
frecorded pictures needed in individual specialised
fields can be very'easily produced :
'Furthermore, since the reference voltages are made
30 , switchable between the auto mode-allowing standard _
| setting and the manual mode alloWing arbitrary setting,
ordinary pictures can be printed out in the auto mode
without any adjustment needed

}



i A video printer conprising: . converting means for convertlng a video

signal into digital picture data; .a b5 reference ve+%age—seffrﬂg—CTTCU|t

for serting a selected one of a plurality of reference vol t ages
plurai™y of converting tabl es correspondgng to a pl urjl“ﬂ r“ﬁ lm‘gg}
characteristics, each converting table; in operation,

digital picture data into 10 recordi ng data on the basis of its

gradation characteristics; sel ecti ngcneaaszfm®rssel ecting one of said

converting tables; and recordlng means for—performng recording on the
basi s of .said recordlng data converted by the converting table sel ected by
sai d sel ecti nglreans® video prihties gemprésing:cl aonvdrtingl meang £otl udi ng

~ display means EeﬁvétéﬂhéyanGi&QS Higﬁé‘i' QHtBhaiﬁita%ebié{:gfe éa&Ee |
converting tabl e_sel ectéd sal ectin eo brlnter as
clai med ?n cIaFﬁ?%rePﬁemM?%éagﬂesﬁbt1n9d?éﬁ?ﬁ?tnﬁﬁﬁsSPEtéBGaﬂgéﬁlthe

operation, to dmspbﬁyatﬁﬁuﬁsiﬁﬁyeéfr?éfé?éﬁéeVﬁblﬁsges4 a fufhﬂf@¥pr'nter
as claimed in g y ece ere erenc e ting
circuit is sw?th ‘éeﬁg{"\?\g ﬁaﬁiu %ﬁ%%%ﬁ%%&%% k9 @eﬂ i%ﬁg ‘Pg -
pr edet er m ned gEﬂéaEﬂnn ahatagesristies jeeach dbdeeﬁtiﬂgnﬁabnapuﬁh se;ting
Chsbr one o FoBRyELLARCScofuere o SE0APAASLER SUISLARL QLY fgcdere”
acconpaﬁvlng dr%g@r@ﬁpgfﬂata on the basis of its gradation characteristics;
selecting means for selecting one of said converting tables;
and rzcording means for performing recording on the basis of
said recording data converted by the converting table selected
by said selecting means.
15 2. A video printer as clalmed in claim 1 including
display means for displaying the gradation charac-
teristic of the éonverting table selected by said
selecting means. '
3. A video printer as clalmed in claim 2, in Wthh the
20 display means is arranged, in operatlon, to dlsplay the
selected reference voltage.
4. A video printer as claimed in any preceding claim
in which the reference voltage setting circuit is
. .~ switchable betwéen an auto mode allowing generation of
% .25 predetermined reference voltages and a manual mode
allowing manual setting of the reference voltages
5. A video printer substantially as herein described
with reference to and as shown in Figures 1 to 3 of the
accompanying drawings. |
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