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The present invention relates to a video display
apparatus and nethod for use with, for exanple, a multiscan nonitor.
Mul tiscan nonitors are designed to operate with input video signals
different horizontal frequencies and aré used in color television
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BACKGROUND OF THE INVENTION

The present invention relates to a video display
apparatus and method for use with, for example, a multiscan
monitor. Multiscan monitors are designed to operate with input
video signals having different horizontal frequencies and are
used in color televis}on receivers and computer monitors.

Currently there are computer monitors and television
receivers which in addition to displaying an input video signal
can display various monitor parameters that can be adjusted by
diéplaying characters, numerals, graphics or a combination
thereof. This capability to display the parameters to be
adjusted is called "on-screen display" (hereinafter "ospv).

These video display devices having OSD capability are
designed to allow the user to adjust parameters related to the
video display operation. These parameters include the size and
centér position of the picture screen (raster) displayed upon
under-scanning, the rotational distortion and the pincushion
distortion of the =screen resulting from geomagnetism,
convergence, brightness, contrast and other parameters.

. Such parameters are digitally adjusted by using
operation keys used for controlling the adjustment amount of the
elements. When these operation Xeys are used, graphs
representing the current adjustments of the parameters are
displayed and changed to reflect the new settings on the 0SD

portion of the display screen, thereby giving the user a visual
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di spl ayi ng characters, nunerals, graphics or a conbination thereof. This
capability to display the paraneters to be adjusted is called "on-screen
di spl ay" (hereinafter "OSD"). These vi deo di spl ay devi ces havi ng
OSD capability are designed to allow the user to adjust paraneters rel ated
to the video display operation. These paraneters include the size and
center position of the picture screen (Raster) displayed upon

under -scanning, the rotational distortion and the pincushion distortion

of the scFegdPackeefi thagdinsbmentyadaklifieti sm convergence, brightness,
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increase and decrease of an adjustment amount are provided at
fixed locations on the display apparatus. Further shown in Fig.
1, is an 0SD Representatioﬁ area displayed at a predetermined
position of a display screen used to display the current
adjustment settings using cursors 35 and 36 on- bar graphs 33 andg
34, respectively. By operaﬁing keys 31a, 31b And 32a, 32b the
cursors 35 and 36 are respectivg}y moved left or right
corresponding to the adjustment be1n§ made, thereby giving the
user a visual feedback.

The display apparatus of the computer systen may
receive video signals having varioﬁs horizontal frequencies. For
example, the video signals may have horizontal frequencies
ranging from 15.75kHz, which is.similar to that of an ordinary
television signal, to 31,5Khz or 35kHz used for high-definition
display modes, or higher.

Since the horizontal linearity characteristics are
changed depending on t@e hofizontal frequency, -an apparatus
capable of receiving video signals having several horizontal
frequencies, for example, a multiscan monitor, moves a raster
position aiong the horizontal direction so that the picture is
displayed at a position with an optimum horizontal linearity
characteris;ie. Moreover, in order not to change the center

position of a picture in response to the movement of the raster,
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typically displayed on the display screen. Operation keys 3la, 31lb, 32a,
-32b used for controlling an increase and decrease of an adjustnent anount

are provi ded at

Fig.

1,

2 feedback of the adjustnent
Fig. 1 of the acconpanying drawings is a front view of a

illustrating a manner in which the adjustnment information is

fixed locations on the di spl ay apparatus. Further shown in

is an OSD Representation area di splayed at a predeterm ned

posi ti on séth APRAEHIURy shithseShe irwd tien ifs fhapictare relasive to the

raster to the center position thereof again.

The representation of the OSD described above is
generally formed with reference to the synchronization signal.
Therefore, when the raster position is moved as described above,
the display position of the 0SD representation is moved to the
left or right on the picture screen in response to the change in
the synchronization signal. 1In this case, since the respective
OSD representations 33, 34 are displayed to be in alignment with
the operation keys 3la, 31b and 32a, 32b, the movement of the
raster will throw this alignment off to the point where the 0SD
representations 33, 34 may be moved off the screen, thereby

preventing the user from seeing the full OSD representation.
SUMMARY OF THE INVENTION

It is an object of the present invention to provide
a multiscan video display apparatus having an on-screen display
("0SD") and a method to prevent the OSD from movin§ on the
display screen as the position of a raster is moved, thereby
keeping the 0SD information aligned with the corresponding
operation keys on tﬁe display apparatus.

This and other objects, advantages, and features of
the present invention will become apparent to those skilled.in
the art upon consideration of the following description of the
present invention.

According to a first aspect of the precent invention,

a display apparatus for displaying a representation of adjustment



adj ustment settings using cursors 35 and 36 on bar graphs 33 and 34,
respectively. By operating keys 31a, 31b and 32a, 32b the <cursors 35 and
36 are respectively noved left or right corresponding to the adjustnent
bei ng made, thereby giving the wuser a visual feedback. The

di spl ay apparatus of the conputer systemmay receive video signals having
various horizontal frequencies. For exgnple, the video signals may have
hori zontal frequencies ranging from 15.75kHz, which is simlar to that of
an ordi nar9ata efeyi aj yhdeo gabsplayo 131 . SKAlE-IIBREENQs ciides display

hi gh-definition, displ nodes, .or_ higher, ... Since the hqrizonta
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hori zontal frequencies, for exanple, a nultriscan nonitor, noves a raster
posi ti on afengrovMéding iinput zdjdsteent datap a derodentgicdilerereseidiingl ayed at

a position with an optinmum horizontal |inearit char acteri stic. Mbr eover,
i nporder nB?ettfdgﬂﬁﬁ % hdakanpid)d for controlf&ng the Jideo signal

processing based on the adjustment data; a display connected with
the video signal processing circuitry; on-screen display
circuitry for displaying a representation of the adjustment data
on the display; and circuitry for controlling the on-screen
display so that the representation of the'adjustment data is
displayed at substantially the same position on the display
across different frequency modes of the multi-frequency video
display apparatus.

According to a second aspect of the present invention,
a method for displaying a representation of adjustment data for
a video display in a multi-frequency video display apparatus,
where the adjustment data is displayed at substantially the same
position on a display screen, includes the steps of: detecting
the horizontal frequency'of the input synchronizing signal;
detecting the raster position on the display screen; obtaining
the position for the representation based on the position of the
raster; and calculating the position of the representation,
thereby displaying the representation of the adjustment data at
substantially the same position on the display across different

frequency modes of the multi-frequency video display apparatus.



position of a picture in response to the novenent of the raster,
3 such apparatus shifts the position of the picture relative to the

raster to the center position thereof again. The representation
of the OSD described above is generally formed with reference to the
synchroni zation signal. Therefore, when the raster position is noved as

descri bed above, the display positionsof the OSD representation is noved
tothe left or right on the picture screen in response to the change in

t he synchroni zation si GRIEF PESGRIRTIOHS@r WiENPBAYINGS espective OSD
representations 33, 34 are displayed to be in alignnment wwth the operation
keys 3la, 31b and 32a, 32b, the novenent of the raster wll throw this

alignment off to thggpoiintjaher@-drte & of a video monitor used to

explain the manner in which adjustment data is displayed on the
on-screen display (®0SD");

Fig. 2 is a schematic in block diagram form of a video

monitor according to an embodiment of the present invention; and

Fig. 3 is a flowchart of the 0SD position control

method, according to an embodiment of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

While this invention is susceptible of embodiment in
many different forms, there is shown in the drawings and will
herein be described in detail specific embodiments, with the
understanding that the present disclosure is to be considered as
an example of the principles of the invention and not intended
to limit the invention to the specific embodiments shown and
‘described. In the description below, like reference numerals are
used to describe the same, similar or corresponding parts in the
several views of the drawing.

Turning now to Fig. 2, the present invention is used
in a multi-scan monitor, which is a monitor capable of processing
and displaying an input video signal having one of several
different horizontal frequencies. 2an input unit 1 includes a
plurality of operation keys or a remote controller used for
inputting data to the monitor. The input data is supplied from

the input unit 1 to a microcomputer 2 for controlling the whole



representations 33, 34 may be noved off the screen, thereby preventing the
user fromseeing the full OSD representation. SUMVARY
OF THE | NVENTI ON It is an object of the present invention to
provide a mnultiscan video display apparatus having an on-screen displ ay
("OsD') and a nethod to prevent the OSD from noving on the display screen
as the position of a raster is noved, tBereby keeping the OSD infornmation
al i gned wappatdrusiorrespondi ng operation keys on the display apparatus.
This and ot her objects, advantages, and features of the present invention
wi || become apparert t8ynehrenigetiped Fignalhe sepRrapdng coabreitat ilon of the
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a represegighdXd aflfi adigisksee R, G, B video signals to a video circuit
4. The synchronization signal separating circuit 3 supplies the
separated synchronization signals to a deflection synchronization
circuit $ and also to the microcomputer 2.

The microcomputer 2 discriminates the horizontal
frequency of the supplied synchronization signal and generates,
in response to the discriminated horizontal frequency, control
data used for moving a raster position and control data used for
re-centering the picture position. The microcomputer 2 supplies
this control data through the bus lines 6 to the video circuit
4 and the deflection synchronization circuit 5.

Thus, the picture obtained from the R, G, B video
signals supplied by the video circuit 4 is displayed on a video
display unit 7 using as reference the deflection signals supplied
from the deflection synchronization circuit 5. 1In this case, the
deflection synchronization circuit 5 operates to move the raster
position so that 1linearity characteristics are optimized in
response to the horizontal frequency of the video signal, thereby
re-centering the picture position.

The display apparatus further includes an on-screen
display (0SD) circuit 8 supplied by the microcomputer 2 through
the bus line 6 with the adjustment data by operation of the above
mentioned keys. The OSD circuit 8 generates R, G, B signals for
the OSD representation of the parameter to be adjusted. The 0SD

circuit 8 supplies the generated 0SD representation signal to the



4 data for a video display in a nmulti-frequency video display apparatus
I ncl udes: circuitry for processing video signals having synchronization
signals of various frequencies; circuitry for providing input adjustnent
data; a mcrocontroller receiving the adjustnent data and for controlling
the video signal processing based on tpe adj ustnent data; a display
connected with the video signal processing circuitry; on-screen display

circuitryvi r°q5§%L?¥ipg a representation of the adjustnent data on the
di splay; and ciT ry for controlling the on-screen display so that the

representation of thf adiygétsentcidabaei s 4 di spparyithorlessubeiant bghl y the
sane position on the display
representation signal on the video signal and supplies the
processed video signal to the video display unit 7.

When the parameter adjustment is increased or
decreased by using the operation keys of the input unit 1, the
microcomputer 2 controls several of the circuits of the monitor
as shown, including the video circuit 4. These circuits then
carry out various digital processing operations, for example, the
0SD circuit 8 generates a signal representing the parameter under
adjustment which signal is then displayed on the video display
unit 7, thereby giving the user a visual 'feedback of the
adjustment status.

Moreover, the control data used for shifting the
position of the 0SD in response to the horizontal frequency is
supplied to a register (not shown) provided in the 08D circuit
8 by the microcomputer 2 through the bus line 6. The 08D circuit
8 corrects the output signals in response to the control data so
that the 0SD is located at a constant position. ISpecifically,
based on the control data, the 0SD circuit 8 controls the timing
at which the 0SD signal is supplied to the video circuit 4,
thereby controlling the display position of the 0SD on the
display screen of the video display unit 7. The manner inlwhich
such timing is controlled will be described in relation to Fig.
3.

furning now to Fig. 3, the method for controlling the
position of the 0SD will be described. When the process for

calculating the horizontal-direction position of the o0sD



across different frequency nodes of the nmulti-frequency video

appar at us. According to a second aspect of the present
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di spl ay

a nmethod for displaying a representation of adjustnent data for
a video display in a nulti-frequency video display apparatus,
adjustnment data is displayed at substantially the sane position on a

where t he

di spl ay screen, includes the steps of: detecting the horizontal frequency
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Then, the processing proceeds to step 3, where the microcomputer
2 detects data denoted as Hcent, which is indicative of the
raster position corresponding to the detected horizontal
frequency. The data indicative of the raster position is, for
example, the data Hcent indicative of a center position of the
raster. This data corresponding to ‘each of the horizontal
frequencies 1is stored in a register (not shown) of the
microcomputer 2.

In step 4, the microcomputer 2 calculates a correction
amount HCentMax = HCent of the data indicative of the raster
position corresponding to the detected frequency of the
horizontal synchronization signal, Then in step 5, the
microcomputer 2 converts the calculated data into data for
transmission to the 0SD circuit 8, this conversion is carried out
by calculating HPosiSlope x (HCentMax - Hcent). Next, in step
6, the microcomputer 2 adds data HPosi used for determining the
position of the OSD representation on the picture screen to the
data obtained in step 5. Finally in step 7, the microcomputer
2 transmits the data to the register provided in the 0SD circuit
8 and the process is ended, thereby displaying the adjustment
data on the 08D ﬁortion of the display screen of the video
display unit 7 at a constant position in response to the detected
horizontal frequency.

The following Equation (1) is used to calculate the
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BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

front view of a video nonitor used to explain the manner in which
adj ustnment data is displayed on the on-screen display ("0OSD");

Fig. 2 is a schematic in block diagramformof a video
to an enbodi rent of the present invention; and Fig. 3is a

1is a

nmoni t or accordi ng

flowchart of the OSD position control et hod, accor di ng to an enbodi nent

of the present invention DETAI LED DESCRI PTI ON OF THE
1= -diregyione mAsitiabenPfontPe sQERepmeBFESHAtAEABBAI ment in
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orizonta

many di f f psstiitpdls@f s, there is shown in the drawings and will

OSDHPosi = HPosiSlope * (HCentMax - HCent) + HPosi

cee (1)

In Equation (1), HCent depicts the data indicating the
raster position, and HCentMax depicts a maximum value of the data
indicating the raster position. Therefore, it is possible to
detect the correction amount of the position of the 0SD
representation by calculating the difference between these two
values.

If the difference is multiplied with a coefficient
HPosiSlope, then the.data indicating the difference is converted
into a data unit used for'transmitting the data to the 0SD
circuit 8, this data unit being the data indicating the
correction amount to be actually transmitted to the 0SD circuit
8. This data indicating the correction amount is added with data
HPosi (which is set to be an optimum value when HCent=HCentMax)
indicating the position of the O0SD representation obtained
without the correction, whereby it is possible to generate the
data to allow the horizontal-direction position of the 0SD
representation to be displayed at a constant position regardless
of the horizontal frequency. .

According to the present invention, since the position
of the OSD representation is corrected in response to the
horizontal frequency, it is possible to display the 08D

representation at a substantially constant position on the



herein be described in detail specific enbodiments, with the understanding
that the present disclosure is to be considered as an exanple of the
principles of the invention and not intended to limt the invention to the

speci fic enbodi nents shown and described. In the description below, |ike
reference nunerals are wused to describe the sanme, simlar or corresponding
parts in the several views of the drawgg. Turning now to Fig.

2, the presgﬁg invention is used in a nmulti-scan nonitor, which is a

moni tor caPabie of °pF8lessing and displaying an input video signal having

one of several diff@r@nt ROTiZOoREMrdiCOIMRCT 65 adibrdAREE WOLL LndnCl udes
a plurality of operation keys or a renote controller used for Inputting

data to t heremsmtt dnverfieni ap@ppduatus and upgtihoddthatonfulillyesatimfly thet 1 to a

nm croconput.e for controlling, the whol
mp ob_jrec ives, aims, ané a%van%ages fs set forth above. While the

invention has been described in conjunction with specific
embodiments, it is evident that many alternatives, modifications,
permutations, and variations will become apparent to those
skilled in the art in light of the foregoing description.
Accordingly, it is intended that the present invention embrace
all such alternatives, modifications and wvariations as fall

within the scope of the appended claims.



6 appar at us. A synchroni zation signal separating circuit

separ on signals fromthe supplied R G B video
and sammamcl Hﬂmnm“ B video signals to a video circuit 4. The

synchrohl zat iron®si gnat separating circuit 3 supplies the separated

synchroni zation signals to a deflection synchronization circuit 5
totherﬁcmmomnnerz. The m croconputer 2 discrimnate
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hated horizontal frequency, control data used

for noving a raster position and control data used for re-centering the
pi cture position. The m croconputer 2 supplies this control datat
the bus lines 6 to the vAniarperatus tforjdisplayimgdaf reptdsemtayberhragni zati on

circuit 5.
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adjustment data on a video display of a multi-frequency video
display apparatus, comprising:

video signal processing means for processing one of
a plurality of video signals having respective synchronization
signals of different frequencies;

input means for receiving adjustment data for
display on said video display;

microcontrollér means for receiving said adjustment
data from said input means and for controlling said wvideo
signal processing means based on said adjustment data;

display means for receiving and displaying said
video signals on said video display;

means for connecting said display means to said
video signal processing means;

on-screen display means for displaying said
representation of said adjustment data on said video display;
and

controlling means for controlling said on-screen
display means and a deflection synchronization circuit so that
said representation of said adjustment data is displayed at a
substantially constant position on said video display of said

multi-frequency video display apparatus.

2. The apparatus according to claim 1, in which

said substantially constant position is a horizontal position

Sheet Has Been Replaced
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Thus, the picture obtained fromthe R, G B video signals supplied by the’
video circuit 4 is ﬂlﬁ“ mnﬂ"lﬂmﬁ deo display unit 7 using as reference
the defl ection sign "”wnthe defl ection synchronization - "
circuit 5. In this case the" déf|ECtI0n synchroni zation circuit 5 operates
to nove the raster position so that &earlty characteristics are
optimzed in response to the horizont frequency of the video signal,
thereby re-cen 6N|4¥a é |cture posi ti on. The di spl ay

appar at us “Puf#H H on-screen display (OSD) circuit 8 supplied
by the m croconputer 2 through the bus line 6 with the adjustnent data by
operation of the above nentioned keys. The OSD circuit 8 generates R G B
signals for the osu).réqheesemaatttmaor:om@q)aqoanéaém 2,0 ipewhiiflust ed. The

OBD ol 1 oLt o8 SHBR TRg DS AP URBLEY BRATPASESVA k@Ml gnal to the
deflection synchronization circuit for controlling said

horizontal position on said on-screen display means.

4. The apparatus according to claim 3, in which
said control data includes compensation data calculated from a

position of a raster on said video display.

5. The apparatus according to claim 1, in which

said representation includes a cursor.

6. An apparatus for displaying a representation of
adjustment data on a video display of a multi-frequency video
display apparatus, comprising:

a microcomputer;

an input unit for receiving adjustment data for said
video display apparatus, said input unit connected to said
microcomputer;

an input terminal for receiving an input video
signal having one of a plurality of different horizonal
frequencies for display on said video display;

a deflection synchronization circuit;

a synchronization signal separating circuit
connected to said input terminal for separating a

synchronization signal from said input video signal, said
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T




7 video circuit 4. The video circuit Iﬁerl

the OSD representation signal on the vi deﬂlﬁlﬁymmlm ﬁllHH lies the
processed video signal to the video display When t he
paranmeter adjustnent is increased or decr eased By usi ng *t he operation keys
of the input unit 1, the mcroconputer 2 controls several of the circuits

of the nonitor as shown, including theé3video circuit 4. These circuits

then . S3r ImBHE oAV 148 gkgaéla' o 855521010 QRBLALLANS: Jhar 1Ay o the

OSD ci rcui enerates a representing ar amnme

adj ust nentdew@éablsm ggwchrsniiaﬂdﬂ.l gpktayeg: on the video di spl ay un| t 7,
thereby giving the user a visual feedback of the adjustment status.
Moreover, the contrah errsergsaddisplashicireait ther ggperating eh ehe OSD in

response Egm%gg EP %ﬂ% degrg ueqp¥epresenting said adjustment data;

a video circuit for generating an added video signal
by adding said input video signal to said on-screen display
video signal and feeding said added video signal to said video
display, thereby displaying said added video signal, wherein

said deflection synchronization circuit is connected
to said video display for synchronizing said added video
signal so that said representation of said adjustment data is
displayed at a substantially constant position on said video
display; and

a bus for connecting said microcomputer to said
video circuit, said on-screen display, and said deflection
synchronization circuit, wherein

said microcomputer controls a position of said
representation of said adjustment data by calculating and
outputting compensation data to said bus based on at least

said adjustment data and said synchronization signal.

7. The apparatus of claim 6, in which said input

unit includes a plurality of keys.

8. The apparatus of claim 6, in which said input

unit includes a remote control.

9. A method for displaying a representation of
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supplied to a register (not shown) provided in the OSD um m
m croconputer 2 through the bus line 6. The OSD ci rcwtC“ umem,ﬂfmm !
output signals in response to the control data so that the ‘0SB i & |bdcated
at a constant position. Specifically, based on the control data, the OSD
circuit 8 controls the timng at which the OSD signal is supplied to the
video circuit 4, thereby controlling ¥he display position of the OSD on
the displ screen of the video display unit 7. The manner in which such
timng is E%bﬂ%ﬁﬂqnéddﬁﬁﬁl°ﬁn§ Hédee i Yeplry serenn of aomFitg-frequency

T 00 DA Bendy LI B 39TH LRI PSR e O
hori zont al ofli ¥ R%dd Qﬁgﬁ@ﬁétHa&ﬂanrédﬁédQSUb synchronlzatlon signals of
various frequencies, comprising the steps of:
detecting a synchronization signai frequency of the
input signal;
detecting a position of a raster on said screen;
obtaining position data for said representation on
said video display screen from the detected position of said
raster; and

displaying said representation on said video display

screen based on said position data.

10. The method according te claim 9, in which said
step of obtaining position data includes calculating
compensation data for said position data based on the detected

position of said raster.

11. The method according to claim 10, further
comprising the step of controlling the position of said
representation on said video display screen based on said
compensation data, thereby displaying said representation of
adjustment data at a substantially constant position on said

video display screen.

12. A method for displaying a representation of
adjustment data on a video display screen of a multi-frequency

video display apparatus having as an input one of a plurality
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representatlon Is started in step 1, the synchronization signal is

|nput to t ‘er 2. Next, the processi ng proceeds to step 2,
wher e t ‘m‘ detects the frequency of the horizontal
synchro | gma simthe input R, G B signal. Then, the processing

pr oceeds to step 3, where the mcroconputer 2 detects data denoted as
Hcent, which is indicative of the rast¥r position corresponding to the
detected horizontal frequency. The data indicative of the raster position
is, for emfinpideo tslignald daddent resmictdiveveymthr@andenat bon pdghtlanodf t he
raster. Thi s data corres%pagndl n fo each of the horizontal frequencies is

stored in &at’eﬁt%téﬂt‘ﬁ%‘t ofATPLIE e t0fi EY RO RSt er 2. I n
step 4, the m croconguiledh iy CAlHIH13bREa P AChEEhL ALk 1 ATRYGha f1CENt MaX -

HCent of the data indicative of the raster position corr spond| ng to the
detect ed f Feagearcyy of the input signal;
detecting a position of a raster on said screen
corresponding to the horizontal synchronization signal;
obtaining position data for said representation on
said video display screen from the detected posltion of said
raster;
calculating compensation data for said positioa data
based on the detected position of said raster; and
controlling the position of said representation on
said video display screen based on said compensation data,

thereby displaying said representation of adjustment data at a -

substantially constant position on said video display screen.
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hori zontal synchronization signal. Then in step 5, the
m.croconputer 2 converts the calculated data into data for
the OSD circuit 8, this conversion is carried out Dby calculating
HPosi Sl ope x (HCent Max - Hcent). Next, in step 6, the m croconputer 2 adds-
data HPosi used for determ ning the posﬂ;ion of the OSD representation on
the picture scree t t | tep 7, the
m cr oconput er W@@%A%@%Q\% &g’t,‘ %%ﬁéﬂg&ﬂﬁg %Nr?st he OSD
circuit, 8 and the process 1S ende re

y di splaying the adjustnent
data on the OSD portion of ABRSTRAGIDloZY THErBISCIOSUREe vi deo display unit 7

at a constant position in response to the detected horizontal frequency.
The foll ow ng Equation (1) is used to cal cul ate the

A display apparatus for displaying a represéntation of

transni ssion to

adjustment data for a video display in a multi-frequency video
display apparatus ihcludes circuitry for processing video signals
having synchronization signals of various frequencies, circuitry
for providing input adjustment data, a microcomputer receiving
the adjustment data and controlling the video signal processing
based on the adjustment data, a display connected with the video
signal processing circuitry,.on—screen display circuitgf~for
disﬁlaying a representation of the adjustment data oh the
display, and circuitry for controlling the 6n—screen display so
that the representation of the adjustment data is displayed at
substantially the same position on the display across different
frequency modes of the multi-frequency video display apparatus.
'Also, a method for displaying a representation of édjustment data
for a viéeo display in a multi-frequency video display apparatus,
where the adjustment data is displayed at substantially the same
position on a display screen includes the steps of detecting the
fréjguency of the horizontal synchronizing signal of the input,
détecting the raster position on the display screen, obtaining
the position for the representation based on the position.of the
raster, and calculating the positioﬂ of the representation,
thereby displaying the representation of the adjustment data at
substantially the same position on the display for different

frequency modes of the multi-frequency video display apparatus.

Figure 2
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9 horizontal-direction position of the OSD representation

( OsSDHPosi ) . OSDHPosi = HPosi Sl ope * (HCent Max - HCent) + HPosi
... (1) In Equation (1), HCent depicts the data indicating the
raster position, and HCent Max depicts a maxi num val ue of the data
-indicating the raster position. Therefore, it is possible to detect the
correction amount of the position of the OSD representation by cal cul ating
the difference between these two val ugss If the difference is
multiplied with a coefficient HPosiSlope, then the-data indicating the
difference is converted into a data unit used for transmtting the data to
the OSD circuit 8, this data unit being the data indicating the

FIG. 1

0SD Representation
A

”~

36
33 35 34
v/ ‘3? {

{
| AR L D 5 = I L D

\ )
31a  31b . 32a 32b




correction anount to be actually transmtted to the OSD circuit 8. This
data indicating the correction anount is added with data HPosi (which is
set to be an optinum val ue when HCent =HCent Max) indicating the position of -
the OSD representation obtained wthout the correction, whereby it is
possible to generate the data to allow the horizontal -direction position
of the OSD representation to be displaygd at a constant position

regardl ess of the horlzontal frequency. According to the
present invention, sin the OSD representation is
corrected in response toN,he hgyizont frequency, it is possible to

di splay the OSD representhtignSat a qubstantially constant position on the
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10 picture screen. Thus, it is apparent that in accordance with
the present invention an apparatus and nethod that fully satisfy the

obj ectives, aims, and advantages is set forth above. Wile the "trnvention
has been described in conjunction with specific enbodinments, it is evident
that many alternatives, nodifications, pernutations, and variations wl|
becone apparent to those skilled in the art in light of the foregoing
description. Accordingly, it is i nt end®P t hat t he present invention
enbrace all jgpréslter atives, nodifications and variations as fal

wi thin the scdpe 4 heappended cl ai ns. _ What is clained

Start calculation of
horizontal-direction positon
of OSD representation

\

Input synd. signal to microcomputer 1
1
Detect horizontal frequency _—2
Detect data indicative of raster
position corresponding to _—3

horizontal frequency

l

Calculate correction amount of data
indicative of raster position

. — 4
corresponding to horizontal
frequency
Convert data into data used for
transfmission to OSD circuit 5

1
Add data used for determinging

position of OSD representation 6
on picture screen thereto

Transmit data from microcomputer L7
to OSD circuit




Mo404-2 s
1. An apparatus for displaying a representation of adj ust ment data on a
vi deo di spl ay OI)“ cy Video di sptay~ -ap
vi deo si gnal mmmum n!'} processing cne
signal s havi ng réspecth ver synchroni zation si gnal ;
i nput .means for receiving adjustment data for di sp1
di spl ay; m crocontrol |l er neans for recel VI
fromsaid input means and for controllin
processi ng means BMhatisslaimedi-adj ust rent dat a;

recei ving and displaying said video signal onng@
means for connecting said display neans to said Vv

i 14 St e e e i i

d| spl ay nmeans for
iideqidisptaysmt., ... |
i ‘grialprocessing ——

nmeans; on- slcr eerArapparatys fmd&spla’ymg aiieppéseni ;ﬁédjustftﬁﬁlnfaaaabﬁt i ve of
[ ' 2 controlling nmeans
;‘5 glr dcg?wi%d%%#ggﬁg O? gl&ﬂu'ﬁ'grggg I ‘}ﬂnf*e(?y dlﬁ%gpqg@ﬁqs&o@pm er gon sai d

vi deo di spl ay obt aideorsigrad pracessing tndedhsfor pmcdsstm‘gfmﬁél Lk phiraliti lof vitied

2 e el B AR YRR et oot o

rgpt f§%9”&“§.'8’f'ust ment data
is displayed at a:mmmeansfalréqeuwsdjmmenmaté fora %ﬁlséld/\h@lﬁﬁdléb apl ay of

said multi- frequency video dis ar at us Sl Tk The appar at us
according to cl g.l figroce r@ﬁf E}?agﬁ?% r§8€'¥'f‘ﬂr§l.a|da?q195t@8 Ef’%?ﬁtfmﬁbﬁ'ﬂl iBpHt s a
hori zontal positi oeans ariti fbr bblﬁiﬁd!ln? §dMi dideo signal processing meBRS LABEAGAL US
according to i ch said control ling means outputs control data

fed to said 3@#I%ﬁsﬁ%@ﬁ 8hroni zation circuit for controlling said

hori zontal positi espidy héars foPreteivi ard &Qlé\){nd@@%deo signal on séld video ' "€
appar at us ac%psr %lyng to any preceding claim1I, in ch said

means for connecting said display means to _séi.d'-.v'ideo signal processing
means; | |

on-screen display means for displaying said representative of said
adjustment data on said video display; and

controlling means for calculating compensation data based on a position of
a raster on said video display obtaining control data from said compensation data
and outputting control data to said on-screen display means and a deflection
synchronization circuit so that said representative of said adjustment data is
displayed at a substantially constant position on said video display of said multi-
frequency video display apparatus.

2. The apparatus according to claim 1, in which said substantially
constant position is a horizontal position on said video display.

3. The apparatus according to claim 2, in which said controlling means
outputs control data fed to said deflection synchroﬁizatign circuit for controlling said
horizontal position on said on-screen display means.

4, The apparatus according to any precedmg claim 1, in which said
representation includes a cursor. o
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represent ati i0
REPLACEMENT ;' $

12

5 An apparaﬂ-' ing a representation of adjustnment data on a
vi deo di splay -of ‘a nultl-frequency vi deo display apparatus, conprising;

- a m cr.oconput er, an input unit fi& receiving adjustnent data for
sai d video-di splay apparatus, said input unit connected to said
m croconputer; an input termnal for receiving an input video

si gnal havi ng one %f aPpnepmratuyfq;fdlaﬂawrmr@tepresontanonuaadjustmfdmm f or .
I Lzation circui
di splay on sg ¢gqyé Qﬁﬁlag'o? B thYltl-frequen%I Aded {IL gélbg@?r%%{#t g&rg;g Belig: L out

a synchroni zation sign
term nal for separaamlqu]@rthrom zation signal

separ ating

fromsaid i nput video

LML, S 8 SYIC Rl 6 SCAR) adlme A B A A i, o

deflectlon
generating*
dat a;

sai d i nput
sai d added

synchronlzatlon circurts
arsammputrm'drmmeptbdyo saldemcmcgmputer epresent| ng sai d adj ust nent

d ddi
i deo. STORBIGHinal it e AR 4L Peh e e avig pomor® Hvaead ng
vmdiddfesergnmhzmmalsfaaqmencudstordimmm sénuardebwwblapl aying said

added vi deo signal flectlon synchronlzatlon circuit
connected to sai d%ﬁ’%‘g{'ﬁ g‘fﬂcﬁ f ﬁ oni zing said added video s

and
sai d on-

~cireuit through the said bus, so that said represeri__

~ keys.

- remote: control.

synchronization signal fed to said migrocomputer and to said deflection
synchronization circuit;

an on-screen display circuit for generating an on-screen display video signal
representing said adjustment data;

a video circuit for generating an added v'i‘d;e"o signal by adding said input

: video signal to said on-screen display video signalf.and feeding said added video

signal to said video display, thereby displaying said added video signal, wherein
said deflection synchronization circuit is conne_cf__e_d to said video display for
synchronizing said added video signal; and o

a bus for connecting said microcomputer :to said video circuit, said on-
screen display and said deflection synchmhi;ation circuit, wherein said
microcomputer calculates compensation data ba__séfd on a position of a raster on

- said video display, obtains control data from said ._-Qo_mpensation data and outputs

control data to said on-screen display means an ".i:_._-:_a: deflection synchronization
ion of said adjustment data is

displayed at a substantially constant position on ?vi_'deo display of said multi-

'- frequency video display apparatus.

6. The apparatus of claim 5, in which-_'.'?-_' id mput includes a plurality of

7. The apparatus of claim 5 or 6, in whlch said input unit includes a
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i gnal ;

a bus fajsyncmnizatidamggﬁﬂlsépﬁaﬁﬂig)ﬁwﬂm%b@ﬂiedtéd RVafl iMpEREMSEA&ICUI T,
. for separating a synchronization signal from said input video signal, said



screen di splay and said deflection synchronizatio ' |t rel.n said

m cr oconput.er cal cul ates conpensati on data based QJMIBMH E(HB‘F raster
on ‘sai d video display, obtains contral data froms iy -data and
outputs caontrol data to said on-screen display neans and a deflection
synchr.oni zation circuit through the sai d'dus, so that said representation
of said adjustnent data is displayed at a substantially constant position
on said video display of -said nulti- frequency video di splay apparat us.

6. The apparat & of Amathadsforidisplayingra epresentation of adjusteentdaga onal ity of

Eﬁlyts el udeSVi%e?o display '3€re@R R Bibifti-fRiquehd) Tiugo Qlsplly dppalidtlis RaviAl %§'é?lp ut
8. A net hdapytanedf apluralith of xidee signalsrhaxingoespsictivel synchranitatida tsignals a

vi deo di spl ay, : . | £d s ﬁ.g,um i deo di splay apparatus having as
.an input one og?ﬁgsg]ﬁ?i‘f@tc%gb#d"\ﬁr&e s?%%ﬁés&havi ng respective
synchroni zati on si&@l@ga synghionization signalifrsiquencycafithe inpubgighlle st eps of :
detecting a synchrgi [ | I . _the input signal;

detecting a posit i%%@baaoébas?log;moan'faé{;eﬁgﬁs%%%eﬁ?é& cal cul ating
conpensat i on dat a daigialing comhensation datadvapedon the detectediyiodition et said raster;

obt ai ning positio fQL..Sal I | on said. video di spl ay
screen from said C%Obg%iéﬁgg:?{élgﬁﬁg%?gt,ﬁ%gﬁfﬁg;e%ﬁtgﬁon on 8aid video display scPeen
from said compensation data; and
displaying said representation on said video display screen based on said

~ “position data.

9. A method according to claim 8, further comprising the step of

controlling the position of said representation on said video display screen based

" on said compensation data, thereby displaying said representation of adjustment
data at a substantially constant position on said video display screen.

10. A method for displaying a representation of adjustment data on a
. video display screen of a hjulti-frEquency video display apparatus having as an

input one of a blurality of video signals having respective synchronization signals
of various frequencies, comprising the steps of:

detecting a horizontal synchronization signal frequency of the input signal;

detecting a position of a raster on said screen cormesponding to the

" horizontal synchmnization signal; '

obtaining position data for said representation on said video display screen
from the detected position of said raster;

calculating compensation data for said position data based on the detected
position of said réste__r; and

controllinggfhe position of said representation on said video display screen
based on said compensation data, thereby displaying said representation of
adjustment data at a substantially constant position on said video display screen.
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di spl ayi ng said representation on said video display screen based on said-.
position data. 9. A net hod according to claim$8, further
conprising the step of controlling the position of said representation on
said video display screen based on said conpensation data, thereby

di spl aying said representation of adjustygent data at a substantially
constant position onabteyhdaRetiabhatyie 3R ov:scremy prspily A met hod for
di splaying a repre at‘%ﬁé o) _ﬁﬁﬁ}'ﬁgfgrg@ﬁaﬁygﬁgp di spl ay screen of
a multi-frequency video 3 splay apparatus having as an input one of a
plurality of video signals hBSTRECT @Fp@HEI PESCDOSUREONi zati on signal s of
various frequencies, conprising the steps of: - ~ detecting a horizontal
synchroni zati on signal frequency of the input signal; detecting a
position of a raster,0 [ . | t 11 a
synchroni zation si gn%l fﬂisﬁhg %ﬁgﬁﬁﬁg@?ggﬁﬁ%ﬁ%gtgc?lrggég%%% be

r epr esent atddjustaenti datd dor di spldey difspiey inoandditidereghatbyedidebon of

said raster;, ~calcul ati ng_conpensatiion data for said position data
based on tt@%ﬂé&%‘-‘ﬁ&%ﬁ finghuges cirgquitct £Pr pragessing viden: $igmeiRg t he

posi tion of [ §ﬂ§$;§ QN s PRVIN| [ en {EF%Q n said
conpensat i ol??ggga% t her gg%/ﬁdiogpfg%%%l ggi Jgi&?gblrgegie)én%ﬁ%gbfca | ug'f nt
data at a stdstpmividilhy putt adjuptsent alatan aamilcroctaputies préegeisdngen.

the adjustment data and controlling the video signal Srocessing

based on the adjustment data, a ﬂisplay connected w'it:h the video
signal processing circuitry, on-screen display circuitt_y for
disélaying a vreépresentation of the adjustment data orn the
display, and circuitry for controlling the 6n—screen display so
that the r'epresentation of the adjustmeqt data is displayed at
$i1bstantia11y the same position on the display across different
frequency modes of the multi-frequency video display apparatus.
_Also, a method for displaying a representation of -adjustment data
for a video- display in a multi-frequency video display apparatus,
where the adjustment data is displayed at substantially the same
position on a display screen includes the steps of detecting the
fréfuency of the horizontal synchronizing signal of the input,
détecting the raster position on the display screen, obtaining
the position for the. representation baséd; on the position.of the
raster, and calculating the posi.tion' of the representation,
thereby displaying the representation of the adjustment data at
substantially the same position on the display for different
frequency modes of the multi-frequency video display apparatus.

Figure 2’
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