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1 VI DEO DI SPLAY APPARATUS HAVI NG AN ON- SCREEN DI SPLAY AND
METHOD FOR CONTROLLI NG BRI GHTNESS THEREOF BACKGROUND OF
THE | NVENTI ON The present invention relates to a video display

apparatus for use with, for exanple, a nultiscan nonitor

Current.l'y there are nonitors and television receivers which in addition to
di splayi ng an input video signal can display various adjustnments and
settings of the nonitor by displayingl characters, nunerals, and graphics.
This capability is called "on-screendisplay” and it permts the design of
mechanically sinpler video nonitors and tel evision receivers, thereby

reduci ng thel r yiBgY! Bedstily"de8RRAFus MAVING! RASGRLANEN p1gaRbl |1 ties.
W O

Fig. 1 of the acconpanying dramngs is a front vie a nonitor
illustrating a naraRyr METHOD POR iCUNTROBLING BRIGHINESS| THERELFSpl ayed on the
di spl ay screen. As shown in Fig. 1, an

BACKGROUND OF THE INVENTION

The present invention relates to a video display
apparatus for use with, for example, a multiscan monitor.

Currently there are monitors and television receivers
which in addition to displaying an input video signal can display
various adjustments and settings of the monitor by displaying
characters, numerals, and graphics. This-capability is called
"on-screen display” and it permits the design of mechanically
simpler video monitors and television receivers, thereby
reducing their manufacturing costs and increasing their
capabilities.

Fig. 1 of the accompanying drawings is a front view of
a monitor illustrating a manner in which information is typically
displayed on the display screen. aAs shown in PFig. 21, an
information display area 18b (hereinafter "on-screen display
portion") is displayed at a predetermined position of a display
screen 18a and is used to display the current monitor settings
by using characters, numerals, and graphics. In this example,
the brightness setting of the display screen is displayed on the
left side of the on-screen display portion and is indicated by
the position of a pointer P in a bar graph along with
corresponding numerals, and the contrast setting is displayed on
the right side of the on-screen display portion also by the

position of a pointer P in its corresponding bar graph along with

corresponding numerals.



i nformation display area 18b (hereinafter "on-screen display portion") is
di spl ayed at a predeterm ned position of a display screen 18a and is used
to display the current nonitor settings by using characters, nunerals, and
graphics. In this exanple, the brightness setting of the display screen is
di spl ayed on the Ileft side of the on-screen display portion and is

I ndi cated by the position of a pointer Pin a bar graph along with
correspondi ng nunerals, and the contrasj setting is displayed on the right
side of the on-screen display portion also by the position of a pointer P
in its corresponding bar graph along with correspondi ng nunerals.
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image settings are adjusted, the corresponding graphs displayed
on the on-screen display portion are changed to reflect the
adjustments, thereby giving the user a visual feedback. Also,
of course, the displayed video image on the display screen is
changed to reflect the newly selected brightness and contrast
settings. At the completion of the adjustment, the on-screen
display portion is erased, ending the monitor adjustment mode and
leaving on the display screen the adjusted video image. This
adjustment method allows the user to make adjustments to the
monitor with ease.

When the brightness of the display screen is adjusted,
as described above, the brightness of the whole displayed image,
including the on-screen display portion, is changed accordingly.
In the case of an adjustment to make the display screen darker,
the displayed images within the display screen are darkened and
can become difficult to see. Therefore, when the user makes an
adjustment to decrease the brightness of the display, the on-
screen display portion gets darker and can become difficult to
see,

In a telévision receiver, the brightness adjustment
range is limited. Accordingly, even when the brightness of the
image being displayed is adjusted to a minimum, the on-screen
display portion is prevented from disappearing. Qn the other
hand, in the case of a computer video monitor, such as a

nultiscan monitor, or a professional monitor, the brightness



adj ustnments, thereby giving the user a visual feedback. Al so, of course,
the di spl ayed video i mage on the display screen is changed to reflect the
new y sel ected brightness and contrast settings. At the conpletion of the
adj ustment, the on-screen display portion is erased, ending the nonitor
adj ust rent node and |eaving on the display screen the adjusted video
image. This adjustnent nethod allows the user to nake adjustnents to the

nonitor with ease. When the brightness of the display screen is
adj usted, as described above, the brightness of the whole displayed i mge,
I ncluding the on-screen display portion, is changed accordingly. 1In the

case of an _adjustnent_to ke the dj | ay.screen darker, . t i | ayed
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see. Ther efogr @heWiflgh NBe Lisfra 18R edN is2daisdtERNItd Q GRGEAESCthd on-
bri ghtness of the display, the on- screen display portion gets darker and
can becone sgreehncdispley qaxrtion becomes | go g darkeMwitonthecdigptayedie

bri ght ness ,a justgfnt range is limted. Accordingly, even when the
bri ght ness FFRBUL9DGRONRE RE ¥F¥D ayed is adjusted to a minimum the
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hand, in the case of a conputer video nonitor, such as a& nultiscan

noni t or, orexkept oftedsitbradisplayedr inddec disagpeares ©r can barely be seen
as described above, the user cannot make other adjustments
because the on-screen display portion cannot be seen. This makes
this desirable on-~screen display feature ineffective and can lead

the user to believe that the video monitor is malfunctioning.
SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
video display apparatus and a method for controlling the
brightness of a display screen having an on~screen display
portion in which the on-screen display can be satisfactorily
perceived by the user regardless of the picture brightness.

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 one aspect of the present invention, a
video display. apparatus for controlling the brightness of a
display screen having én on~screen display portion in which the
on-screen display can be satisfactorily perceived by the user
regardless of the picture brightness is provided with: a display

screen; circuitry for displaying on the display screen an on-



3 adjustnent range is very wide. Therefore, when the brightness of the
I mge being displayed.is adjusted to a mnimumthe on- screen display
portion beconmes so dark that the displayed information cannot be seen.
Therefore, when the brightness is adjusted to the extent that the

di spl ayed i mage di sappears or can barely be seen as described above, the
user cannot make ot her adjustnments because the on-screen display portion
cannot be seen. This nakes this desirable on-screen display feature
ineffective and can lead the user to%elieve that the video nonitor is
mal f uncti oni ng. SUMWWARY OF THE | NVENTI ON
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havi ng anddspbay eppadatys Alandpeitcoitiyn felri naintweidngs theebr tijispleay can be
SatISfaCtggng; on-screen display portion substantially constant while the
btightness of the display screen is changed.
‘ According to a second aspect of the present invention,
a method for controlling the brightness of a display screen of
a video display apparatus having an on-screen display portion is
provided that consists of controlling the brightness of the
display screen while maintaining the brightness of the on-~screen
disblay portion substantially constant.

According to the above described aspects of the present
invention, because the brightness of the on-screen display
portion is kept substantially constant regardless of the
brightness of the display screen, the user can properly be guided
through the video display adjustment process by reading the

instructions on the on~screen display portion.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of a video monitor used to
explain the manner in which information is displayed;
FIG. 2 is a block diagram showing a video monitor

according to the présent invention;

FIG. 3 is a graph showing the manner in which

brightness is controlled; and

FIG. 4 is a flowchart of the brightness control

processing.



percei ved by the user regardless of the picture brightness. Thi s
and ot her objects, advantages, and features of the present invention wl|l
beconme apparent to those skilled in the art upon consideration of the
foll owi ng description of the present invention. According to
one aspect of the present invention, a video display apparatus for
controlling the brightness of a di spl ay screen having an on-screen

di splay portion in which the on-screen display can be satisfactorily

per cei ved by the user regardl ess of2t he pi cture brightness is provided

wi th: a display screen; circuitry for displaying on the display screen an
on-

4 di splay portion
show ng adj ust nent datPETPEFEP nRESSTRIES 1O %%ITaHyE &Sb’girié ﬁlg; and circuitry for
mai ntai ning the brightness of the on-screen display portion substantially

constant while the brightness of the display screen is changed.
According to a secofailsdds dhvention cbeuscaptible et ephosimentf én

control 11 ng, { "% ¥radBheeeseR!, 2P Y eRSif®ln %ne dravings and wiil
herein be described in detail specific embodiments, with the
understanding that the present disclosure 1is 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.

The present invention will now be described with
reference to the drawings.

Turning now to Fig. 2, the present invention is used
in a multiscan monitor, which is a monitor capable of processing
an input video signal having a plurality of horizontal
frequencies. A monitor 10 includes video signal input terminals
11R, 116, and 11B. Video signals of the three primary colors,
red R, green G, and blue B are supplied to the input terminals
11R, 11G, and 11B, respectively.

Next, these video signals R, G, and B are supplied
through a preamplifier 12 to adders 13R, 13G, and 13B which add
display informatior signals of the respective colors to the
supplied video signals. The display information signals are
video signals used to display the state of the monitor 10 at a
predetermined position on a display screen by characters,
numerals, and graphics. A display information signal generator

14 is used to generate display information signals represented



a video display apparatus having an on-screen display portion is provided
that consists of controlling the brightness of the display screen while
mai nt ai ni ng the brightness of the on-screen display portion substantially
const ant. According to the above descri bed aspects of the
present invention, because the brightness of the on-screen display

portion is kept substantially constant regardl ess of the brightness of the
di spl ay screen, the user can properly &e guided through the video display
adj ust ment process by reading the instructions on the on-screen display
portion. BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is Qn i ro,u t er in
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FI G S %ra ph show n the manner in which brightness is
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cont roI | edm%m'c}‘ ion signals Pgd—h‘ﬂ nespgcti vRvFrior so Y e hanmk i fiiednb¥sa cont r ol
proceSS|ngd1splay information amplifier 15 and then supplied to the adders

13R, 13G, 13B, respectively.

The video signals added with the display information
signals by the adders 13R, 13G, 13B are supplied to a video
amplifier 16 and amplified by the variable gain of the video
amplifier 16. The amplified R, G, and B signals are supplied to
a driver 17 to drive an electron gun (not shoﬁn) of a color
cathode-ray tube (color CRT) 18, thereby displaying an image on
the display screen of the color CRT 1i8.

The gain of the video amplifier 16 and the display
information amplifier 15 are set based on control data output by"
the controller 21. Specifically, the controller 21 controls the
operations of the respective portions of the monitor 10 by
outputting control data based on the wvariable settings of the
monitor, including data related to the gain of the aﬁplifiers 15
and 16, to a digital-to-analecg (D/A) converter 22. The D/A
converter 22 generates voltage signals corresponding to the gain
control data and supplies them to the video amplifier 16 and to
the display information amplifier 15, thereby setéing the
respective gains. 'In this case, when the gain of the video
amplifier 16 is changed in one direction under control of the
controller 21, the gain of the display information amplifier 15
is changed in the opposite direction. This gain control curve
is shown in Fig. 3 by an "X" showing that when the gain of the

video amplifier 16 is increased, the gain of the display
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5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wi | e
this invention is susceptible of enbodinment in many different forns, there
is shown in the drawings and will herein be described in detail specific
enbodi ments, 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 specific enbodi nrents shown and

described. In the description below, |like reference nunerals are wused to
describe the sane, simlar or corresp%nding parts in the several views of
t he draw ng. The present invention will now be described with

ref erence 15*54K%§45?ﬁ€§?§%ﬁﬁﬁr 15 is deé@ﬁh@%&g now to Fig. 2, the present

i nvention 1's use scan nonitor, which is a nonitor capable of

processing an inputthei AéMitsdnal akevraing ¥ Widls exboditent Znkliabes
frequencies. A nonitor 10 includes video signal i nput termnals 11R 11G
and 11B. VRdeWrailghyl of deyshi0+ hdafopratimny inpnery thecyser qpexating and

blue B ar etﬁgpqclelyesd :}OO &Qe slu%']l.tieaertrg n@llxes controller 21. When the

adjustment mode is selected by use of the keys 30, the controller
21 instructs the display information signal generator 14 to
generate the corresponding display information signals. These
display information signals are added to the input video signals
11R, 11G, 11B, and supplied to the driver 17, thereby displaying
on the monitor the settings that can be adjusted as well as their
present adjustment state. Next, when the brightness setting of
the display screen is changed by operating the keys 30, the
-controller 21 outputs control data for varying the gains of the
video amplifier 16 and the display information amplifier 15.
Specifically, when the operation for brightening the display
screen is executed, the controller 21 increases the gain of the
video amplifier 16 and decreases the gain of the display
information amplifier 15. Conversely, when the operation for
darkening the display screen is executed, the controller 21
decreases the gain of the video amplifier 16 and increases the
gain of the display information amplifier 15.

The monitor 10 according to this embodiment also
includes a control data input unit 23 for supplying control data '
input from some external source (not shown). Control data
supplied to the control data input unit 23 is supplied through
in interface unit (I/F unit) 24 to the controller 21. Then, as
an the case where the keys 30 are operated, the data supplied to

the control data input unit 23 is supplied to the controller 21,



11R, 11G and 11B, respectively. Next, these video signals R G
and B are supplied through a preanplifier 12 to adders 13R, 13G and 13B
whi ch add display information signals of the respective colors to the
supplied video signals. The display information signals are video signals
used to display the state of the nonitor 10 at a predeterm ned position on
a display screen by characters, nunerals, and graphics. A display

i nformati on signal generator 14 is used to generate display infornmation
signals represented 8 6 by the

three primary color signals R G and B under the control of a controller
respect | VELH JPETAREER R idainy NTormada) TR SR SRRl 1% 15 and
then supphéfskde@ tdia QQQ%E%poﬂ&fﬁq]é¥§p13§BdnES§ﬂ§€i¢Ne§Y@nals. The The

video signals added with the display information signals by the adders

13R, 13G gd3B afecthmippieectnpdifiier ddoand the video display information
amplifier 15 are then similarly changed as described above and
as shown in Fig. 3.

Now turning to Fig. 4, the method for adjusting the
brightness of an image displayed on the display screen of the
color CRT 18 will be described. |

Following the start of operation, it is determined at
decision step 101 whether the command for changing the
brightness is entered by the operating keys 30 or the control
data input unit 23. If this command is entered as represented
by a YES at decision step 101, then control goes to step 102,
vhere the gain control value for the video amplifier 16 is
calculated. Then, control goes to step 103, where the gain
control value for the display information amplifier 15 is
calculated.

The gain control value for the video amplifier 16 in
step 102 is such that it is increased when the brightness of the
display screen is increased, and it is decreased when the
brightness of the display screen is decreased. The gain control
value for the display information amplifier 15 1is set to the
value shown on theé curve X in Fig. 3, which is in inverse
proportion to thé change of the gain control value for the video
amplifier 16.

The gain control values calculated at steps 102 and 103
are supplied to the D/A converter 22. Then, voltage signals

resulting from D/A-converting the control values by the D/A



anplifier 16 and anplified by the variable gain of the video anplifier 16.
The anplified R G and B signals are supplied to a driver 17 to drive an
el ectron gun (not shown) of a color cathode-ray tube (color CRT) 18,

t hereby displaying an image on the display screen of the color CRT 18.

The gain of the video anplifier 16 and the display information anplifier
15 are set based on control data output by the controller 21

Specifically, the controller 21 controls the operations of the respective
portions of the nonitor 10 by outputting control data based on the

vari able settings of the nonitor, including data related to the gain of

the anplifpghderker 8 h% &b 1da0idAltHeOARRLOGnpbPh Al e£ 0Dy ERHET tRE.  The

D)A converter 22 generates voltage signals corresponding to the gain
control datiéspiny dufprnasichhenpldfidre 15 dsoaastrn fL0d, therehly tsettihg

display information anplifier 15, thereby setting the respective gains.
" npt hiys ckbs, bﬂ’lg,ﬁt’f% o%f nthe Fﬁﬁpﬁﬁ'é{\; f’%ﬁﬁﬁ i‘?’?ePhQGCPig’éhﬁhée&gi'ln one
direction g@ggi}fowngkggf?ggge baTRNEBOLL &S 194, the gain of the display

i nformation anpll1¥ier s changed in the opposite direction. This gain
control curve is shinen uging ¢the3bbigltnesX' adffostment mathofededdrdibgdi N of

the video anplifier 16 is increased, the gain ,of the display
above, the brightness of the adjustment information displayed in
the display screen is kept constant. Therefore, even when the
brightness of the display screen is adjusted to a minimum, the
adjustment information displayed can be kept at a proper constant
level.

Returning to Fig. 1, when the monitor 10 is placed in
the brightness adjustment mode, the on~screen display portion 18b
is displayed on the right side of the display screen 18a and is
used to display the current monitor settings by using characters,
numerals, and graphics. In this example, the brightness setting
of the display screen is displayed on the left side of the on-
screen display portion and is indicated by the position of a
pointer P in a bar graph, along with corresponding numerals, and
the contrast setting is displayed on the right side of the on-
screen'display portion also by the position of a pointer P in its
corresponding bar graph and numerals.

While these settings are being displayed on the display
screen 18a, the user can change them at will by operating keys
31 to 34 installed on the monitor. When the key 31 is depressed
brightness is decreased, and when key 32 is depressed brightness
is increased.

When the user continues to press the key 31, the gain

of the video amplifier 16 is lowered so that brightness of the



7 information anplifier 15 is decreased. The nmonitor 10
according to this enbodi nent includes a plurality of keys 30. Information
input by the user operating the keys 30 is supplied to the controller 21.
When the adjustnment node is selected by use of the keys 30, the controller
21 instructs the display information signal generator 14 to generate the
correspondi ng display informati on signals. These display information
signal s are added to the input video sognals 11R 11G 11B, and supplied
to the driver 17, thereby displaying on the nonitor the settings that can
be adjusted as well as their present adjustnent state. Next, when the

bri ght ness deplapGdrieent Tea,doERér \thatl G5 dnSsEhadigadspyay pirgionoidu)e keys
30, the controller 21 outputs control data for varying the gains of the

vi deo anpl i¥s dpcuepseddrrogragedpely, itheoehmldavwingthe| eser o repd e cal |y,
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operation for darkening the display screen is executed, the controller 21
gain of the video amplifier 16, even when the brightness of the
display screen is decreased, the brightness of the on-screen
display portion 18b is kept constant, allowing the adjustment
information to be read regardless of the adjusted brightness.

While in this embodiment the gain of the video
amplifier 16 is linearly changed in inverse proportion to the
gain of the display information amplifier 15 so that the
brightness of the displayed information on the display screen is
kept constant regardless of the brightness adjustment, the
brightness of the displayed information may not need to be always
constant. For example, when the range in which a brightness of
the display screen is sufficient to permit reading the displayed
information, it may be desired to adjust the brightness of the
display using this invention only when such brightness falls
outside of that range.

Whiie in this embodiment the brightness of the display
information is controlled only when the brightness of the
displayed image is adjusted, the present invention is not limited
thereto and the brightness of display information may be
controlled and kept substantially constant if other adjustments
concerning the brightness of the displayed image are carried out.
For example, even when displayed signals of other colors are
darkened by adjusting hues of the red signal R, the green signal

G, and the blue signal B, the brightness of display information



decreases the gain of the video anplifier 16 and increases the gain of the
display information anplifier 15. The nonitor 10 according to

t hi s enbodi nment al so i ncludes a control data input unit 23 for supplying
control data i nput from sone external source (not shown). Control data
supplied to the control data input unit 23 is supplied through in
interface unit (I/F unit) 24 to the controller 21. Then, as an the case
where the keys 30 are operated, the data supplied to the control data
input unit 23 is supplied to the cont¥boller 21

8 which instructs the display information signal generator 14 to

generate r oncl i Y. |,0 ' aﬁn§ of the
vi deo anpl I i %(r& %gﬁgn%ﬁ% en\%iggggd?éﬁ%%r{qin o?’ﬁ% ?g&?]& §:alllr?!pIC"|IP|Ee<r)g1 are then
simlarly edimirgatbrdesgendindgcto abpe edasplaysintursatiionFiagplBfier 15. Now

turning to Fig. 4, the nmethod for adjusting the brightness of an inmage

di spl ayed MFEhahanspihy kriahdmess e chaguss ERT 2PSORARNCY W HEY cEiged.

adjustment of contrast or something else, the brightness of the
displayed information may be kept substantially constant by
changing the gain of the display information amplifier 15.

While the present invention has been described as
applied to a monitor or a television using a CRT as described
above, it is evident that many alternatives will become apparent
to those skilled in the art in 1light of the foregoing
description. For example, the present invention may be applied
to monitors or televisions using other display means. Also,
while the input video signals are the three primary color signals
red R, green G, and blue B as described above, the present
invention may be applied to monitors to which video signals of
other systems are the input.

According to the present invention, because the
brightness of the on-screen display portion is kept substantially
constant regardless of the brightness of the display screen, the
user can properly be guided through the video display adjustment
process by reading the instructions on the on-screen display
portion.

Thus, it'is apparent that in accordance with the
present invention an apparatus and method that fully satisfies
the objectives, aims, and advantages is set forth above.. While
the invention ha; been described in conjunction with specific
embodiments, it is evident that many alternatives, modifications,

permutations, and wvariations will become apparent to those



Following the start of operation, it is determned at decision step 101
whet her the command for changing the brightness is entered by the
operating keys 30 or the control data input unit 23. If this command is
entered as represented by a YES at decision step 101, then control goes to
step 102, where the gain control value for the video anplifier 16 is

cal cul ated. Then, control goes to step 103, where the gain control val ue
for the display information anplifier,.l5 is cal cul ated. The
gain control value for the video anpl} ier 16 in step 102 is such that it
is increased when the brightness of the display screen is increased, and
it is decrgasaéahpn the akti o NesehoOf of Nendi sfragolnheaitdct igecs£ased.
The gain control value for the display information anplifier 15 is set to
the val ueheeIfHNSRY: hdt cig vintendadFthat Xhenpresent inmvénhionsembpaeportion

to the chanﬂf of 1he gain control_val ye g r the %jdeo, lifier 16.

The gain cdht r SPRaPTEERAH N RSt &P '§p g%"sloin nHa’ib"‘Btl % A%ubptted to
the D/ A copyeifrPthé2scodd&t the! 5ﬁ%@n&cﬂ@§k§ms. resulting from

D) A-converting the control values by the DA



9 converter 22 are supplied to the video anplifier 16 and the display
information anplifier 15 at a step 104, thereby setting the brightness of

the displ e color CRT 18. Finally, control goes back to
step 10‘1‘m“ﬂ“|“mﬁlmmut usi ng the brightness adjustnent method described
above, tht b?ldhtﬁes§ of the adjustment information displayed in the

di splay screen is kept constant. Therefore, even when the brightness of
the display screen is adjusted to a mfinmm the adjustnent information
di spl ayed can be kept at a proper constant |evel. Returning to
Fig. 1, when the nonitor 10 is placed in the brightness adjustnent node,

t he on- scrweit dissghayme®drid:on 18b is displayed on the right side of the
di splay screen 18a and is wused to display the current nonitor settings by
usi ng characters, nunerals and graphics. In this exanple, the brightness

setting of th%_d'épLQXe Xd|g%%8ﬂ§%6d on_the left side of the on-

screen di spl ay "porti on an cfﬁgrtE%ﬁQ|<3n of a pointer Pin
a bar graph, alpr@sphhf g&yééﬁspondlng nunerals and the contrast setting
i s displayed on the right side of the on- screen di splay portion also by
t he position ofmeangsoifarecontrqlliing a brightness of a video image

displayed on said display screen;

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

means for controlling a brightness of said representation
substantially constant when ﬁhe brightness of said display

screen is controlled.

2. The video display apparatus according to claim 1, in

which said display screen is comprised of a cathode-ray tube.

3. The video display apparatus according to claim 2, in
which said display apparatus is comprised of a multi-frequency

monitor.

4. A video display apparatus comprising:

display means having a display screen;

input terminal 'means for receiving a video signal for
display on said display screen;

means for generating display setting information;

on-screen display means for displaying said display
setting information on said display screen;

gain control means connected between said input terminal



correspondi ng bar, graph and nuneral s. Wil e these settings are
bei ng di spl ayed on u[]ﬂ‘ml‘mwammumreen 18a, the user can change them at

wi |l by operating nstalled on the nonitor. Wien the key 31
I s depressed bri ght néss" i ' décreased, and when key 32 is depressed

bri ght ness I S increased. When the user continues to press the
key 31, the gain of the video anplifier 16 is |lowered so that brightness
of the 14 10 di spl ay screen 18a,

ot her than the on-screen display portion 18b, is decreased progressively,
thereby allowing the user to read the adjustnment information. Si nce
the gain meénstdrel sdiidpldbgplaynimeanat fan amplrbllmg 1b lievethafigsalid n | nver se
proportion to the gain of the video applifier even when the brightness

of the di ¥hReg sla@dnapd Yekovedsed, st %Bﬁ’éﬁl(n%%%tjd?g tRéopmationien

di spl ay pogfjyon 18b is kept constant, allowi ng the adjustnment information
to be read regardl ess of the adjusted bri ght ness.

means for controlling said gain control means such that
the level of said display setting information is kept

substantially constant during variations in the level of said

video signal.

5. The video display apparatus according to claim 4, in
which said gain control means comprises:

a first gain control amplifier for controlling the level
of said display setting information;

adding means for adding said video signal and an output
of said first gain control amplifier; and

a second gain control amplifier for controlling a level
of an output of said adding means, wherein respective
directions of gain control of said first and second gain
control amplifiers are opposed to each other, thereby
maintaining the level of said display setting information

substantially constant.

6. The video display apparatus according to claim 5, in
which said video display apparatus comprises a multi~frequency

monitor.

7. A method for controlling the brightness of a display

screen having an on-screen display portion in a video display

apparatus comprising the steps of:



Wiile in this enbodi nrent the gain of the_ yi ifiller 16 is linearly
changed in inverse proportion to the qﬁmn%ﬁﬁ“ﬁ\m‘&m y information
anplifier 15 so that the brightness of LSpkayed i nformati on on the

di splay screen is kept constant regardl ess of the brightness adjustnent,
the Dbrightness of the displayed informati on may not need to be al ways
constant. For exanple, when the range in which a brightness of the display
screen is sufficient to permt reading the displayed information, it may
be desired to adjust the brightness of3the display using this invention
only when such brightness falls outside of that range. VWile in

this enbodi mengordti® 108 hghi NESiyHhebBeofli Pt Rlko 1hAGOIdMRIsaAQ BEspDay r Ol | ed
only when the brightness of the di spl ayed i mage Is adjusted, the present
i nvent i onsFreem: 4ndrit ed thereto and the brightness of display

i nf ti tro) | d kept tantiall tant if oth
Ll vt mente " FaRRaing oo EERsEE BRY i BesRrn AFHENC are carri ed
out . Fo o%%ﬁ@'ﬁ;bsﬁ:‘é%@i%g? ciritaatedusifhdre Qept HEIcdrRR13iAGE

dar kened by adj usting hues the red signal R the green signal G and
the bl ue shgnhrightndss bfi ghidetispifaydsspeay. i nf or mati on

8. The method according to claim 7, further comprising:

calculating a first gain control value of a video
amplifier;

calculating a second gain control value of a display
information amplifier to be in inverse proportion to said
first gain control value; and

feeding said first and second gain control values to said
video amplifier and said display information amplifier,
respectively, and maintaining the brightness of said on-screen
display portion substantially constant during said step of

controlling the brightness of said display screen.

9. The method according to claim 7, further comprising:

receiving a video signal for display on said display
screen; _

generating display setting information for display on
said on-screen display portion;

controlling a level of said display setting information;

adding said video signal and said controlled display
setting information to generate a combined video signal;

controlling a level of said combined video signal to be

in inverse proportion to said controlled level of said display



may be kept substantially constant by changing the gain of the color
corresponding to the display information anpli ] Mtl]\lnen t he

bri ghtness is changed in accordance with the m“ﬂlumnllmmﬁ trast or
sonmet hing el se, the brightness of the displayetl i'nfdrnfitidbn may be kept
substantially constant by changing the gain of the display information
anplifier 15. Wil e the present invention has been described as
applied to a nonitor or a television using a CRT as descri bed above, it is
evident that many alternatives will begone apparent to those skilled in
the art in light of the foregoing description. For exanple, the present

i nvention F@‘y | o] | . fe 1), QRS . WS] di spl ay
nmeans. i soj:l%e\/:\tﬂ??thfﬂieorf'n65?%%%%igﬁiaﬁa{:§galr%g%{ihgyt érp%leq%tgﬁ%%?y col or
signal s settidg dheermitiandubbtiantididydesnstdrt calrang, safe gyepsent
invention may be applied to nonitors to which video signals of other
systens afentrptlingythe brightness of &iidi AdspIrY IRergeBsent i nventi on,
because the brightness of the on-screen display portion is kept
substantially constant regardl ess of the brightness of the display screen,
the wuser can properly be guided through the video display adjustnent



process by reading the instructions on the on-screen display portion.
Thus, it is apparent that in accordance with the present invention an
apparatus and nethod that fully satisfies t he objectives, ains, and
advantages is set forth above. Wile the invention has been described in
conjunction with specific enbodi nents, it is evident that nmany

alternatives, nodifications, permutations, and_varjations wl] becone

apparent to those _ THIS SHEET HAS BEEgKI I led in
the art in light of the foregoing description. {Accorgh it ijs intended

It
that the present invention enbrace all such al “*M*&E}?@gbm. Hcati ons

nadifd
and variations as fall wthin the scope of the appended cl ai ns.
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' ~SCREEN DISPLAY
. VIDEO DISPLAY APPARATUS HAVING AN ON-SCR
: AND METHOD FOR CONTROLLING BRIGHTNESS THEREOF

ABSTRACT OF THE DISCLOSURE

A .video display apparatus for controlling the
briéhtnegs of a display screen havix}g ‘an - on-sci:een display
portion in whi_;ch the on-screen display can be satisfactorily read
reqai:dless of the _picture brightness includes a diéplay screen,
cirouitry for displaying on i;he display screen an on-screen
display pc:;rtion‘ éhowing' adjustment data for the video display
apparatus, and circuitry for maintaining the brightness of the
on-screen. display portion stibstan‘h_ial}y constant “while the
brightness of the display screen is changed. Also, a method for
using the apparatus includes controlling the br.ightness of the

_ display screen of the video :’iisplay apparatus having an on~screen
display portion while maintaining the brightness of.the on~screen
'd;splay portion suﬁstantiany constant.

Figure 2
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13 Wiat is clainmed is: 1. A video display apparatus conprising:

a di splay screen; nmeans for controlling a brightness of a video inmage
di spl ayed on said di splay screen; on-screen display nmeans for

di spl aying on said display screen a representation of adjustnent data for
said display screen; and means for controlling a brightness of said
representation substantially constant when the brightness of said display
screen is controlled. 2. The video di splay apparatus according to

claim1, in which said display screen i conprised of a cathode-ray tube.
3. The video display apparatus according'to claim2, in which said display
apparatus is conprised of a multi-frequency nonitor. 4. A video

di spl ay apparatus conpri si ng: di spl ay neans having a display screen;
input term nal means for receiving a video signal for di splay on said

di spl ay screen;
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means for generating display setting information,; on-screen displ ay
means for displaying said display setting information on said display
screen; gain control means connected between said input term nal

14 means and said display neans for controlling a | evel of said video
signal and a level of said display setting information; and means
for controlling said gain control nmeans such that the level of said
di splay setting information is kept substantially constant during
variations in the level of said video gygnal. 5. The video display
apparatus according to claim4, in which said gain control neans

conpri ses: a first gain control anplifier for controlling the |evel

of said display setting information; addi ng neans for adding said
vi deo signal and an out put
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of said first gain control anplifier; and a second gain contro
anplifier for controlling a level of an output of said addi ng neans,
wherein respective directions of gain control of said first and second
gain control anplifiers are opposed to each other, thereby nmaintaining
the | evel of said display setting information substantially constant.

6. The video display apparatus according to claim5, in which said video
di spl ay apparatus conprises a nulti-frequency nonitor. 7. A

met hod for controlling the brightness of 3a4di spl ay screen having an
on-screen display portion in a video display apparatus conprising the
steps of: 15 controlling a
bri ght ness of a video inmge on said display screen; and

FIG. 3

!



mai ntai ning a brightness of said on-screen display portion substantially
constant during the step of controlling the brightness of said display
screen. 8. The method according to claim?7, further conprising:
~calculating a first gain control value of a video anplifier;

cal cul ating a second gain control value of a display information anplifier
to be in inverse proportion to said first gain control value; and

feeding said first and second gain control values to said video anplifier
and said display information anplifier,4/4espectively, and naintaining the
bri ghtness of said on-screen display portion substantially constant during
said step of controlling the brightness of said display screen.

9. The nethod according to claim7, further conpri sing: receiving a
vi deo signal for display on said display screen; generati ng

di splay setting information for display on sai d on-screen display
portion; controlling a |l evel of said display setting information;

addi ng said video signal and said controlled display

FI1G. &

C )

101

002

i (103

(104




=

Fignat; controflti
nverse proportion to sa

of s BARTH REPRRY SRR ¥
I1ed level of said dlsplay

oot ol onf o~ hi 1 Lot o oveol aof acatd di conl Ay, o t
: “L[ 1L < Url, (Ilm ‘TIIII Ill.ul IIl TI’U‘I. LILAY2 BAYA'AYA JT DU U \¥ ] JPI u_y L= A o
| B% ?&H *éﬁ?" ally constant during said step of controlling the
bri ghtness of salid display screen.

2

VIDEO DISPLAY APPARATUS HAVING AN ON-SCREEN DISPLAY AND METHOD
FOR CONTROLLING BRIGHTNESS THEREOF

A video display apparatus for controlling the brightness of a display screen (18) having an on-
screen display portion in which the on-screen display can be satisfactorily read regardless of
the picture brightness includes a display screen (18),an on-screen display portion showing
adjustment data for the video display apparatus, and circuitry for maintaining the brightness
of the on-screen display portion substantially constant while the brightness of the display
screen (18) is changed. Also, a method for using the apparatus includes controlling the
brightness of the display screen (18) of the video display apparatus having an on-screen
display portion while maintaining the brightness of the on-screen display portion substantially
constant.

’ Fig. 2
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