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(57) ABSTRACT 

When a video signal is double-speed processed by the ?rst 
device, a slight vertical de?ection process is performed for 
redundant similar scan lines by the second device, and any 
slight de?ection in the second device is controlled by the 
?rst device to thereby enable setting so as to alWays display 
images With excellent resolution. More particularly, a dis 
crimination signal is generated by the ?rst device to desig 
nate interlaced scanning and ?ag a need for vertical scan 
line de?ection, and such discrimination signal is provided to 
the second device such that the second device can alWays 
appropriately determine the need for vertical scan-line 
de?ection. Through monitoring for the discrimination sig 
nal, an image display apparatus is capable of preventing 
vertical resolution from being deteriorated When video sig 
nals possibly requiring vertical line-shifting are inputted 
from an external source. Further, an image display apparatus 
is capable of preventing the vertical resolution from being 
deteriorated When images of video signals having different 
systems are displayed Within different areas on a same 
screen. 
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IMAGE DISPLAY APPARATUS AND PERSONAL 
COMPUTER FOR DISPLAYING PERSONAL 
COMPUTER SIGNALS AND BROADCAST 

SIGNALS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a preferred signal 
display system applicable to image display apparatuses, 
display devices or television sets for displaying a plurality of 
video signals having different scanning frequencies such as 
video signals of the NTSC system, output video signals from 
personal computers (hereinafter, alternatively referred to as 
PC signals) and the like. More particularly, the present 
invention further relates to a multimedia type personal 
computer capable of outputting both PC display signals 
(such as VGA signals) and interlace scanning signals (such 
as an NTSC signal) converted to double-speed (hereinafter, 
alternatively called “double-speed signal”), and also relates 
to an image display apparatus possibly connected thereto for 
displaying both the image of a PC display signal and a 
double-speed signal, i.e., capable of displaying such differ 
ing signals simultaneously as Well as at differing times. 
Especially, the present invention relates to an image display 
apparatus that has a high picture quality and Which is 
capable of displaying both of the image of a PC display 
signal and a double-speed signal, and to a personal computer 
connected to it. 

[0003] 2. Description of Related Art 

[0004] A personal computer of a so-called multimedia 
type having a capability of outputting both television signals 
(such as NTSC signals) and PC display signals has been sold 
in recent years. HoWever, an incompatibility problem arises 
in that display signals for NTSC system television sets use 
a 15.75 kHZ horiZontal de?ection frequency, for example, 
While display signals for personal computers generally use a 
31.5 kHZ or more horiZontal de?ection frequency, for 
example. In order to solve TO such incompatibility problem, 
a multimedia computer may have a tuner that can receive 
broadcast television signals such as NTSC signals, and 
further may have a double-speed converter for converting a 
signal demodulated by the tuner to a double-speed signal. 

[0005] Despite the ability to display the NTSC signal, 
When an interlace scanning signals such as an NTSC signal 
is converted to a double-speed signal, it Was found that a 
vertical resolution of this image declines. Still further, in a 
case Where a still image is displayed, vertical resolution 
degradation becomes visible. The folloWing background is 
helpful in understanding the resolution degradation problem 
associated With changing (e.g., doubling) a scanning speed 
of a display signal (e. g., When changing such scanning speed 
substantially to match the scanning speed of a second type 
of display signal and/or display image apparatus being used 
for display). 

[0006] More particularly, attention is directed to FIG. 3 
and to FIGS. 4a-4b representing an odd-?eld display frame 
70 and even-?eld display frame 80, respectively, of an 
interlaced scanning arrangement. Such FIGS. 4a-4b Will 
?rst be used to describe a normal interlacing operation and 
an exemplary resolution pattern (Which has not experienced 
resolution degradation). More speci?cally, in FIG. 4a’s 
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display frame 70, assume for a moment that only solid scan 
lines 71, 73, 75 are present and represent original odd-?eld 
scan lines, and that such scan lines 71, 73, 75 are black lines. 
Similarly, in FIG. 4b’s display frame 80, assume that only 
long/short dashed scan lines 81, 83, 85 are present and 
represent original even-?eld scan lines, and that such scan 
lines 81, 83, 85 are White lines. In normal interlacing (i.e., 
overlapping FIG. 4a’s odd-?eld display frame 70 onto FIG. 
4b’s even-?eld display frame 80), the odd-?eld and even 
?eld scan lines Would be combined in an interlaced fashion 
to result in a display frame having the folloWing arrange 
ment of scan lines from top to bottom: line 71 (black), line 
81 (White), line 73 (black), line 83 (White), line 75 (black), 
line 85 (White), i.e., to result in an exemplary (alternating) 
black-White-black-White . . . pattern (not illustrated). 

[0007] Next, FIG. 3 and FIGS. 4a-4b Will be used for 
purposes of discussion to describe a speed-changed, but 
resolution degraded, interlacing operation. More speci? 
cally, assume again that solid scan lines 71, 73, 75 are 
present Within FIG. 4a and represent original black odd 
?eld scan lines, and that long/short dashed scan lines 81, 83, 
85 are present Within FIG. 4b and represent original White 
even-?eld scan lines. For scanning speed doubling (e.g., 
When changing such scanning speed substantially to match 
the scanning speed of a different display signal and/or 
display apparatus), an original display scanning line Wave 
form 60 (FIG. 3) and its corresponding original horiZontal 
period Waveform 61 are each duplicated (via double-speed 
conversion arrangements described ahead) to become 
double-speed signals 62 and 63, respectively, having hori 
Zontal scanning periods compressed to 1/2. More particularly, 
each single scanning line is duplicated into tWo scanning 
lines as illustrated in FIGS. 4a-4b. More speci?cally: origi 
nal scanning line 71 noW becomes dual scanning lines 71, 
72; original scanning line 73 noW becomes dual scanning 
lines 73, 74; . . . original scanning line 81 noW becomes dual 

scanning lines 81, 82; original scanning line 83 noW 
becomes dual scanning lines 83, 84; etc. 

[0008] A problem, hoWever, exists in that as a result of 
duplication, various odd-?eld scan lines and various even 
?eld scan lines are noW vertically positioned at positions 
Within the odd-?eld display frame 70 and even-?eld display 
frame 80, respectively, such that odd-?eld scan lines and 
even-?eld scan lines Will substantially overlap each other 
during an interlacing operation. For example, White odd 
?eld scan line 72 in a preceding interlace frame Will be 
overlapped by black even-?eld scan line 81 in a succeeding 
interlace frame, and vice versa. Such alternating overlapping 
of White scan lines and black scan lines betWeen frames Will 
appear to the human eye as a grey scanning line. Thus 
resolution degradation is experienced in that, instead of 
seeing the expected exemplary (alternating) black-White 
black-White . . . pattern, a series of grey scan lines appear as 

a pattern. 

[0009] Discussion ?nally turns to a speed-change opera 
tion Which avoids the resolution degradation problem, i.e., 
via vertical shifting of selected scan lines. More particularly, 
like the immediately preceding example, each single scan 
ning line is duplicated to form tWo scanning lines as again 
illustrated in FIGS. 4a-4b. HoWever, this time to avoid the 
overlapping and resultant resolution degradation problem, a 
further vertical shifting operation is applied to each dupli 
cate scan line, such that each original scan line and its 
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duplicate scan line are caused to overlap one another. For 
example, in FIG. 4a, duplicate scan line 72 is vertically 
shifted (vector or arroW 77) substantially to overlap original 
scan line 71, using a one-half horiZontal period Waveform 64 
(FIG. 3). Similar discussion can be made With respect to the 
other shift arroWs 78-79 and 86-87. As a result thereof, When 
the FIG. 4a odd-?eld display frame 70 is overlapped With 
the FIG. 4b even-?eld display frame 80, the result is the 
FIG. 4c interlaced display frame 89 not having overlapped 
odd-?eld/even-?eld scan lines, and thus not experiencing a 
resolution degradation problem. More particularly, the inter 
laced display frame 89 has the folloWing arrangement of 
scan lines from top to bottom: overlapped odd-?eld lines 71, 
72 (both black), overlapped even-?eld lines 81, 82 (both 
White), overlapped odd-?eld lines 73, 74 (both black), 
overlapped even-?eld lines 83, 84 (both White), overlapped 
odd-?eld lines 75, 76 (both black), even-?eld line 85 
(White), i.e., the original and expected exemplary (alternat 
ing) black-White-black-White . . . pattern is maintained. 

[0010] One technique for overcoming the resolution deg 
radation problem is disclosed in Japanese Patent Publication 
No. 6-14689. HoWever, such technique suffers from at least 
tWo de?ciencies. More particularly, ?rst, in a case Where a 
double-speed signal converted in advance is inputted from 
outside an apparatus (e.g., via an external input terminal), 
the arrangement disclosed in such publication cannot dis 
tinguish Which raster scanning line must be vertically shifted 
in order to avoid the resolution degradation problem in an 
overlaying scan , i.e., all incoming scan lines appear the 
same to the apparatus as there is no information to distin 
guish shift scan lines from non-shift scan lines. Therefore, in 
a case Where a double-speed signal converted in advance is 
inputted into the apparatus of such technique, necessary and 
proper vertical shifting cannot be determined or performed, 
and therefore vertical resolution of a corresponding image 
becomes degraded. 

[0011] A second de?ciency, While the above technique 
may Work for a situation When one scanning speed is used 
consistently across an entire screen (FIG. 9), such back 
ground approach is disadvantageous When scanning speed 
and thus selective vertical shifting must be changed from 
area-to-area Within a screen (i.e., intrascreen), for example, 
in a picture-in-picture operational mode such as illustrated in 
FIG. 8 Which displays a PC display signal in an image b 
screen portion and an NTSC signal in an image a screen 
portion. More particularly, When an overlaying scan (includ 
ing vertical shifting) is executed for an entire screen, for 
example, in a case Where a signal of the image that is 
indicated in FIG. 8 is attempted, the vertical resolution of a 
PC image (image b) declines as selected scanning lines 
thereof are vertically shifted causing resolution degradation 
and/or scrambling of the display lines. To the contrary, When 
an overlaying scan (including vertical shifting) is not 
executed, the vertical resolution of a double-speed NTSC 
image (image a) declines as the resolution degradation 
problem discussed above occurs. Again, there is no infor 
mation/arrangement to distinguish Which portions of the 
picture-in-picture screen are speed-changed and/or need 
vertical scan-line shifting. 

SUMMARY OF THE INVENTION 

[0012] It is an object of the present invention to solve such 
problems and to provide an image display apparatus capable 
of preventing the vertical resolution from being deteriorated 
When video signals possibly requiring vertical line-shifting 
are inputted from an external source. 
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[0013] It is a further object of the present invention to 
provide an image display apparatus capable of preventing 
the vertical resolution from being deteriorated When images 
of video signals having different systems are displayed 
Within different areas on a same screen. 

[0014] In order to accomplish the above-described object, 
according to the present invention, When image signals are 
displayed as shoWn in FIG. 8, a signal for distinguishing the 
scanning portion in the image a from the scanning portion in 
the image b is caused to be generated on a personal computer 
side. On the basis of this discrimination signal, a display side 
can effect supplementary (i.e., vertical) de?ection scanning 
in the image a portion in correspondence With an interlaced 
scanning area to thereby avoid the resolution degradation 
problem. Also, even in a case Where the image c in FIG. 9 
is displayed, it is possible to constitute a display system 
excellent in the resolution performance by transmitting a 
discrimination signal from the personal computer side to a 
display side. 

[0015] The foregoing and other objects, advantages, man 
ner of operation, novel features and a better understanding 
of the present invention Will become apparent from the 
folloWing detailed description of the preferred embodiments 
and claims When read in connection With the accompanying 
draWings, all forming a part of the disclosure hereof this 
invention. While the foregoing and folloWing Written and 
illustrated disclosure focuses on disclosing embodiments of 
the invention Which are considered preferred embodiments, 
it should be clearly understood that the same is by Way of 
illustration and example only and is not to be taken by Way 
of limitation, the spirit and scope of the present invention 
being limited only by the terms of the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The folloWing represents brief descriptions of the 
draWings, Wherein: 

[0017] FIG. 1 is a block diagram shoWing a ?rst embodi 
ment of an image display system according to the present 
invention; 
[0018] FIG. 2 is a block diagram shoWing a another 
embodiment of an image display system according to the 
present invention; 

[0019] FIG. 3 is a vieW shoWing operation Waveforms of 
the embodiment shoWn in FIG. 2; 

[0020] FIGS. 4a-4c are vieWs shoWing a scanning opera 
tion in the embodiment shoWn in FIGS. 1 and 2; 

[0021] FIG. 5 is a vieW shoWing non-interlaced scanning 
lines of the embodiment shoWn in FIGS. 1 and 2; 

[0022] FIG. 6 is a block diagram shoWing an alternative 
embodiment of one of the devices of FIGS. 1 and 2; 

[0023] FIG. 7 is a vieW shoWing a scanning operation With 
respect to the embodiment shoWn in FIG. 6; 

[0024] FIG. 8 is a block diagram shoWing yet another 
embodiment according to the present invention; 

[0025] FIG. 9 is a vieW shoWing a display example for an 
image display apparatus for background discussion; 

[0026] FIG. 10 is a vieW shoWing another display 
example for an image display apparatus, again for back 
ground discussion; 
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[0027] FIG. 11 is a block diagram showing an embodi 
ment of a double-speed processing circuit, output switching 
circuit, discrimination circuit and addition circuit, useable 
with the FIG. 8 embodiment; and 

[0028] FIG. 12 illustrates views showing signal opera 
tions of the embodiment shown in FIG. 11. 

[0029] FIG. 13 illustrates a ?owchart of a discrimination 
detection operation performed by a FIG. 8 discrimination 
and detection circuit 104. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

[0030] Before beginning a detailed description of the 
subject invention, mention of the following is in order. More 
particularly, when appropriate, like reference numerals and 
characters are used to designate identical, corresponding or 
similar components in differing ?gure drawings. 

[0031] Hereinafter, description will be made of embodi 
ments according to the present invention with reference to 
the drawings. More speci?cally, FIG. 1 is a block diagram 
showing a ?rst embodiment of an image display system 
according to the present invention, i.e., as applied to a 
cathode ray tube (CRT) display device. More particularly, 
the FIG. 1 embodiment is composed of a device 10 includ 
ing a display signal generator such as a personal computer, 
and a device 51 including a display unit. The device 10 
preferably includes an antenna input terminal 1, a tuner 2, a 
switch 3, an external video input terminal 4, a double-speed 
processing circuit 5, a PC processing circuit 6, an output 
switching circuit 99, a discrimination signal output terminal 
7, a synchroniZing signal output terminal 8, and a RGB 
signal output terminal 9. The device 51 preferably includes 
an external RGB input terminal 21, an external synchroniZ 
ing signal input terminal 23, a discrimination signal input 
terminal 24, a synchroniZing pulse separation circuit 26, a 
vertical de?ection circuit 29, a horiZontal de?ection circuit 
30, driving circuit 36, CRT display tube 39, vertical de?ec 
tion coil 42, horiZontal de?ection coil 45, and sub-vertical 
de?ection coil 48. (Although not shown, the FIG. 1 device 
51 can further include a sub-vertical convergence correction 
waveform generator circuit which generates a sub-vertical 
convergence correction waveform normally applied to the 
sub-vertical de?ection coil 48, i.e., if included, such correc 
tion waveform would be summed with the line shift control 
signal from terminal 24, and the sum would be applied to the 
sub-vertical de?ection coil 48.) 

[0032] The R,G,B signal is transmitted from the RGB 
signal output terminal 9 (of device 10) to the external RGB 
input terminal 21 (of device 51) through use of any suitable 
approach (e.g., via serial transmission along a single cable, 
via parallel transmission along multiple cables, radio trans 
mission/reception, infrared transmission/reception, etc.). 
Likewise statements can be made concerning transmission 
of the H-, V-sync signals from the synchroniZing signal 
output terminal 8 to the external synchroniZing signal input 
terminal 23, and concerning transmission of the discrimina 
tion signal from the discrimination signal output terminal 7 
to the discrimination signal input terminal 24. 

[0033] Turning now to discussion of one of the important 
features of the present invention, in order to inform the 
display apparatus 51 when a changed speed display signal is 
being provided and when vertical line shifting must be 
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performed, the FIG. 1 arrangement includes the discrimi 
nation signal in the form of a line shift control signal which 
is output from the discrimination signal output terminal 7 of 
the device 10, and received at the discrimination signal input 
terminal 24 of the device 51, to be applied to the sub-vertical 
de?ection coil 48. More particularly, the line shift control 
signal controls sub-vertical shifting of appropriate interlaced 
scan lines at appropriate timings, so as to avoid resolution 
degradation as discussed previously. Through use of the line 
shift control signal, a device 51 can now know when 
externally generated display signals require shifting, and 
also, shifting can be selectively performed for intra-frame 
sub-areas (i.e., shifting with respect to any sub-area of a 
display screen so as to maintain proper resolution of both 
NTSC signals and PC signals in a picture-in-picture dis 
play). 
[0034] More particularly, for example, if an NTSC image 
is to be displayed within a picture-in-picture block 91 (FIG. 
7), the line shift control signal (i.e., to directly perform 
vertical shifting and/or authoriZe a speci?c circuit to perform 
vertical shifting shown by arrow 77 of FIG. 4a) would be 
supplied only during a period within both the FIG. 7 display 
ranges 92, 93 using the high-speed output switching circuit 
99, and a line shift control signal preventing or inhibiting 
vertical shifting would be supplied for other FIG. 7 display 
ranges. More particularly, the line shift control signal can be 
supplied as waveform 64 (FIG. 3) within display ranges 92, 
93 to directly perform vertical shifting, or alternatively, can 
be some type of predetermined signal (e.g., a logical “high” 
signal) which authoriZes a speci?c circuit (e.g., within the 
display device 51) to generate waveform 64 (FIG. 3). 

[0035] Turning next to description of another embodi 
ment, FIG. 2 shows an arrangement including a device 10 
similar to that of FIG. 1, but utiliZing a projection-type 
device 51 incorporating Braun tubes and an independent 
tuning circuit. As to construction, the FIG. 2 device 51 
includes an external video input terminal 11, an antenna 
input terminal 12, a tuner 13, a switch 14, a double-speed 
processing circuit 19, a signal selective switch 20, an 
external RGB input terminal 21, an ampli?er 22, an external 
synchroniZing signal input terminal 23, a discrimination 
signal input terminal 24, a synchroniZing signal selective 
switch 25, a synchroniZing pulse separation circuit 26, a 
horiZontal synchroniZing double-speed conversion circuit 
27, a counter 28, a vertical de?ection circuit 29, a horiZontal 
de?ection circuit 30, a control switch 31, a convergence 
correction waveform generating circuit 32, adders 33 to 35, 
driving circuits 36 to 38, R G B Braun tubes 39 to 41, 
vertical de?ection coils 42 to 44, horiZontal de?ection coils 
45 to 47, and convergence coils 48 to 50. In this respect, the 
double-speed processing circuit 19 consists of a Y/C sepa 
ration circuit 15, a color demodulation circuit 16, a double 
speed conversion circuit 17 and a matrix circuit 18. 

[0036] First, a stand-alone operation of the device 51 will 
be described using FIGS. 3 and 4, and next a combined 
operation when the device 10 and the device 51 operate 
together will be described using FIGS. 5 and 6. More 
particularly, turning ?rst to the stand-alone operation, in the 
device 51, a RF signal inputted from the antenna terminal 12 
is converted into a video signal (such as, for example, NTSC 
signal) by the tuner 13. Either the tuner-supplied video 
signal or a video signal inputted through the external input 
terminal 11 is selected by the switch 14 to be supplied to the 
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Y/C separation circuit 15 and the synchronizing pulse sepa 
ration circuit 26. The color (C) signal after the Y/C separa 
tion is separated into tWo color difference signals R-Y and 
B-Y by the color demodulation circuit 16. These color 
difference signals and a brightness (Y) signal are converted 
to double-speed signals Whose horizontal scanning period 
has been compressed to 1/2 and then are outputted tWice by 
the double-speed conversion circuit 17. 

[0037] To take the brightness (Y) signal as an example, a 
Waveform 60 in FIG. 3 (When used for purposes of discus 
sion of the embodiment of FIG. 2) indicates an input 
brightness signal input into the double-speed conversion 
circuit 17, and a double-speed brightness signal (Y2) of a 
Waveform 62 is outputted from the double-speed conversion 
circuit 17. The color difference signals are also converted 
into double-speed color difference signals ((R-Y)2, (B-Y)2) 
similarly, and the Y2, (R-Y)2, (B-Y)2 signals are then 
treated Within the matrix circuit 18 to obtain R2, G2, B2 
signals. The R2, G2, B2 signals are supplied through the 
signal selective sWitch 20, to the ampli?er 22, and the passed 
signals are applied to the cathode terminals of the Braun 
tubes 39 to 41. 

[0038] On the other hand, a horizontal synchronizing 
signal obtained from the synchronizing pulse separation 
circuit 26 is converted into a horizontal synchronizing signal 
(H2) With double period in the double-speed conversion 
circuit 27. In FIG. 3 (When used for purposes of discussion 
of the embodiment of FIG. 2), the Waveform 61 indicates 
the separated horizontal synchronizing signal and the Wave 
form 63 indicates a double-period horizontal synchronizing 
signal. The double-period horizontal synchronizing signal is 
supplied together With the vertical synchronizing signal (V) 
to the horizontal de?ection circuit 30 and the vertical 
de?ection circuit 29, respectively, through the synchronizing 
signal selective sWitch 25 to then drive the horizontal 
de?ection coils 45 to 47 and the vertical de?ection coils 42 
to 44, respectively. When the independent internal tuning 
arrangement of the FIG. 2 device 51 is being used for 
supplying display signals (as opposed to any device 10 
arrangement), the selective sWitch 25 normally passes the 
double-period horizontal synchronizing signal (H2) and 
vertical synchronizing signal (V) supplied from the synchro 
nizing pulse separation circuit 26 and the horizontal syn 
chronizing double speed conversion circuit 27 (as opposed 
to any synchronizing signals supplied from the device 10 via 
the external synchronizing signal input terminal 23). In 
using the above-discussed and FIG. 2 illustrated arrange 
ment, the odd-frame and even-frame scan lines are double 
scanned as discussed previously With respect to FIGS. 
4a-4b. 

[0039] To avoid resolution distortion, the FIG. 2 device 51 
itself contains an independent arrangement (from that con 
tained in device 10) for generating a line shift control signal 
64 to effecting the vertical shifting 77-79 and 86-87 dis 
cussed With respect to FIGS. 3 and 4a-4c. More particu 
larly, the double-speed horizontal synchronizing signal (H2) 
is applied to and used in the counter 28 to generate a square 
Wave With double period as shoWn as Waveform 64 (FIG. 3). 
When the independent internal tuning arrangement of the 
FIG. 2 device 51 is being used (as opposed to any device 10 
arrangement), the control sWitch 31 normally passes the line 
shift control signal 64 generated by the counter 28. More 
particularly, a gating or passing of the counter 28 signals 
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through the control sWitch can be can be responsive to a 
discrimination signal of a predetermined level (e.g., logical 
high “H” level) supplied via the discrimination signal input 
terminal to cause the control sWitch 31 to normally gate (i.e., 
pass) the counter 28 output. (As an alternative arrangement, 
one input to the control sWitch 31 can be line shift control 
signal 64 generated by the counter 38 Within the device 51, 
While another input can be an independent line shift control 
signal 64 generated Within and transmitted separately from 
the device 10, and the control sWitch 31 can be arranged to 
selectively gate either line shift control signal via a separate 
control line (not shoWn), i.e., depending upon Which of the 
device 10 or 51 Was being used for supplying the display 
signals.) 
[0040] The control sWitch 31 output is supplied to each of 
the adders 33-35, Wherein signals from the convergence 
correction Waveform generating circuit 32 are added thereto 
in the arrangement illustrated, and the added outputs from 
the adders 33 to 35 are applied to the convergence coils 48 
to 50 through the driving circuits 36 to 38. As a result, the 
scanning lines 72, 74 and 76, for example, shoWn in FIG. 
4(a) are very slightly de?ected in the vertical direction to 
move in vectored directions 77 to 79, thus making it possible 
to lay the scanning lines of Ai on top of one another. 
Similarly, in FIG. 4b, the scanning lines 82 and 84 move in 
vectored directions 86 and 87 by means of a very slight 
de?ection operation to be laid on top of the scanning lines 
81 and 83, respectively. FIG. 4(c) shoWs a case Where the 
even and odd scanning lines are overlappingly displayed, 
and the scanning line structure corresponding to the interlace 
display for NTSC and the like can be faithfully reproduced, 
i.e., Without resolution distortion. Accordingly the image can 
be reproduced Without impairing the image quality of video 
signals such as NTSC signals. 

[0041] Next, a combined operation of the FIG. 2 device 
10 and the device 51 operating together Will be described. 
More particularly, the FIG. 2 device 10 is representative of 
a personal computer (PC) mounted With a video signal 
processing circuit for NTSC signals and the like. More 
particularly, a RF signal inputted from the antenna input 
terminal 1 is converted into a video signal by the tuner 2 
(e.g., provided as a television tuner card Within the PC), and 
either the tuner-supplied signal or a signal inputted from the 
external video terminal 4 is selected to be passed by the 
sWitch 3. From such passed signal, a double-speed process 
ing circuit 5 generates a primary signal and a synchronizing 
signal Whose horizontal scanning periods have been com 
pressed into 1/2, i.e., doubled signals. This is the same 
function as the above-described device 51’s double-speed 
processing circuit 19 and the double-speed conversion cir 
cuit 27 for synchronizing signals. When the double-speed 
processing circuit 5 output is to be transmitted from the 
device 10 to the device 51 for display, the output sWitching 
circuit 99 outputs a double-speed RGB signal through the 
RGB signal output terminal 9, a double-speed synchronizing 
signal through the synchronizing signal output terminal 8, 
and a discrimination signal through the discrimination signal 
output terminal 7. 

[0042] During operations When the device 10 is used to 
supply display signals, horizontal and vertical synchronizing 
components of the double-speed synchronizing signal 
received at the external synchronizing signal input terminal 
23 are passed through the selective sWitch 25 to the counter 
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28, vertical de?ection circuit 29 and horizontal de?ection 
circuit 30 (i.e., as opposed to the double-period horizontal 
synchronizing signal (H2) and vertical synchronizing signal 
(V) supplied from the synchronizing pulse separation circuit 
26 and the horizontal synchronizing double speed conver 
sion circuit 27, respectively). More particularly, the selective 
sWitch 25 can be constructed to be responsive to the pres 
ence or absence of the double-speed synchronizing signal 
received at the external synchronizing signal input terminal 
23, i.e., to normally pass the double-period horizontal syn 
chronizing signal (H2) and vertical synchronizing signal (V) 
supplied from the synchronizing pulse separation circuit 26 
and the horizontal synchronizing double speed conversion 
circuit 27, respectively, during times When there is no 
double-speed synchronizing signal received at the external 
synchronizing signal input terminal 23. (As an alternative 
arrangement, the selective sWitch can be constructed to have 
a separate control line input (not shoWn) to control a 
sWitching thereof, i.e., depending upon Which of the device 
10 or 51 Was being used for supplying the display signals.) 

[0043] The discrimination (i.e., control) signal to the dis 
crimination signal output terminal 7 is set, for example, to a 
“H” level, and then transmitted to the discrimination signal 
input terminal 24 When the operation of the control sWitch 
31 is to gate (i.e., pass) the output signal from the counter 28 
to the adders 33 to 35. In contrast, When the discrimination 
signal input terminal 24 is at a “L” level or open and such 
signal is applied to the control sWitch 31, the output of the 
counter 28 is prohibited from effecting vertical shifting, i.e., 
is not passed or gated through the control sWitch 31. 

[0044] Further during operations When the device 10 is 
used to supply display signals, the R,G,B signals received at 
external RGB input terminal 21 (i.e., as opposed to the R2, 
G2, B2 signals from the matrix circuit 18) are passed 
through the signal selective sWitch 20 to the ampli?er 22. 
More particularly, the signal selective sWitch 20 can be 
constructed to be responsive to the presence or absence of 
R,G,B signals received at external RGB input terminal 21, 
i.e., to normally pass the R2, G2, B2 signals from the matrix 
circuit 18 during times When there are no R,G,B signals 
received at external RGB input terminal 21. (As an alterna 
tive arrangement, the selective sWitch can be constructed to 
have a separate control line input (not shoWn) to control a 
sWitching thereof, i.e., depending upon Which of the device 
10 or 51 Was being used for supplying the display signals.) 

[0045] When the selective sWitches 20 and 25 in the 
device 51 select the external video signal for passage 
therethrough, the video signal can be faithfully displayed as 
shoWn in FIG. 4(c). On the other hand, When the output 
sWitching circuit 99 selects a PC processing circuit 6 for 
providing a display, a RGB signal from PC processing 
circuit 6 is outputted through the RGB signal output terminal 
9, and a synchronizing signal from the PC is outputted 
through the synchronizing signal output terminal 8. By 
setting the control signal to the discrimination signal output 
terminal 7 to the “L” level during display output from the PC 
processing circuit 6, it is possible to inhibit any vertical 
shifting and to display the image faithfully (i.e., Without 
resolution degradation) because the scanning line structure 
of the FIG. 5 sequential scanning of C1 to C8 is obtained 
(Without causing vertical shifting). 

[0046] Even When the device 51 it is connected to a 
personal computer having no discrimination signal output 
terminal 7 or the like, the device 51 is capable of faithfully 
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displaying the PC processing circuit 6’s sequential scanning 
line structure shoWn in FIG. 5 Without vertical shifting. 
More particularly, With such a personal computer having no 
discrimination signal output terminal 7, the discrimination 
signal input terminal 24 of the device 51 is left opened (i.e., 
unconnected), and an absence of a high level signal on the 
discrimination signal input terminal 24 Will thus prohibit the 
control sWitch 31 from passing the output of the counter 28. 

[0047] FIG. 6 is a block diagram shoWing an alternative 
embodiment of the device 10 of FIGS. 1 and 2, in Which 
components corresponding to components in previous 
FIGS. 1 and 2 are referenced by the same reference marks, 
and Wherein a scaling circuit 102 has been added. More 
particularly, this embodiment is capable of displaying a 
scaled or resized NTSC image Within the PC image display 
of the screen 90 as shoWn in FIG. 7. More speci?cally, since 
a sub-block 91 of FIG. 7 is smaller in vertical and horizontal 
size than an entire screen area, an NTSC image meant for 
entire screen display must be resized to the size of the block 
91 if the entire NTSC image is to be displayed Within the 
smaller block 91. Hereinafter, the operation of select por 
tions of such differing embodiment Will be described. 

[0048] A RF signal inputted from the antenna input ter 
minal 1 is converted into a video signal by the tuner 2, and 
the sWitch 3 is used to selectively pass either the tuner 
supplied signal or an externally-supplied video signal from 
the external video input terminal 4, to the double-speed 
processing circuit 5. In the double-speed processing circuit 
5 (having the same functions as double-speed processing 
circuits 19 and 27), a primary signal and a synchronizing 
signal Whose horizontal scanning periods have been com 
pressed into 1/2 are obtained. The output signals from the 
double-speed processing circuit 5 are converted Within a 
scaling circuit 102 so as to reduce the horizontal and vertical 
display size of the image. Any Well knoW scaling approach 
can be implemented Within the scaling circuit 102, for 
example, the scaling arrangements of Us. Pat. No. 5,534, 
934 (the teachings of Which are incorporated herein by 
reference) are applicable. 

[0049] The scaled double-speed RGB signal is selected 
and output only during a period corresponding to the display 
range 92, 93 shoWn in FIG. 7 using a high-speed output 
sWitching circuit 103, and a signal from the PC processing 
circuit 6 is selected and output in the other periods. At this 
time, as the output signal to the discrimination signal output 
terminal 7, a Waveform 94 (FIG. 7) Which becomes a “H” 
level during the period 93 is outputted in the vertical display 
period 92. As a result, activation/inhibition of vertical shift 
ing is appropriately controlled in both a PC signal display 
and a NTSC signal display, and thus image quality is hardly 
deteriorated. 

[0050] As another option applicable to the present inven 
tion, if the range indicated by the display range 9293 is very 
small, it may become necessary to prohibit very slight 
vertical de?ection folloWing the Waveform 94. In this case, 
the structure of the device 51 and/or control sWitch 31 may 
be arranged so as to alloW a user to selectively cancel 
vertical shifting correction. Further, a user may selectively 
cancel vertical shifting correction in cases Where resolution 
distortion is minor or irrelevant to a user’s criteria. 

[0051] In the embodiment described above, description 
has been made of the control method for the discrimination 
signal input terminal 24 in the device 51 by exemplifying a 
system using “H” and “L” levels. HoWever, it is needless to 
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say that design may be made such that there is provided a 
coder/decoder arrangement Within the device 10 and device 
51, for example, there may be a coder Within the device 10 
and may be a decoder circuit or the like betWeen the 
discrimination signal input terminal 24 and the control 
sWitch 31 so as to decode a predetermined encoded signal 
transmitted from the device 10 to the device 51. 

[0052] FIG. 8 is a block diagram shoWing a further 
embodiment of an image display apparatus according to the 
present invention, Wherein again, components correspond 
ing to components in FIGS. 1 and 2 are referenced by the 
same reference numerals, and redundant explanation thereof 
is omitted. FIG. 11 is a block diagram shoWing an embodi 
ment of the double-speed processing circuit 5, the output 
sWitching circuit 99 and the discrimination and addition 105 
in the FIG. 8 device 10. Also, FIG. 12 shoWs operation 
Waveforms for the discrimination and addition system in this 
embodiment. 

[0053] Before discussion of the FIGS. 8 and 11-12 
embodiment, background discussion of the folloWing is in 
order. More speci?cally, in FIGS. 1-2, While usually each 
output from the synchroniZing signal output terminal 8 and 
the RGB signal output terminal 9 is connected through 
single transmission paths (e.g., through single cables via 
serial transmission) and such transmission paths have been 
previously provided, many times it is dif?cult to provide a 
neW transmission path (e.g., cable) for transmitting a signal 
from the discrimination signal output terminal 7, for 
example, in a case Where a facility (e.g., building) Walls, 
?oors, etc. have been pre-Wired and supplemental Wiring 
thereof Would be burdensome and/or impossible. The FIGS. 
8, 11 embodiment eliminates this dif?culty and alloWs the 
present invention to be practiced using only a preexisting 
synchroniZing signal Wiring or transmission path, i.e., With 
out the addition of a separate further discrimination signal 
transmission Wire or path betWeen the device 10 and device 
51. 

[0054] More particularly, the FIGS. 8 and 11-12 embodi 
ment provides at least three signal features Which can be 
used to designate and/or determine a discrimination signal, 
i.e., ?rst, synchroniZing signals Which are in-phase for 
non-interlace signals verses periodically out-of-phase for 
interlace signals; second, synchroniZing signals having a 
consistent number of horiZontal synchroniZing pulses occur 
ring during sequential vertical synchroniZing pulses for 
non-interlace signals verses an alternating number during 
sequential vertical synchroniZing pulses for interlace sig 
nals; and, third, synchroniZing signals having consistent 
pulse lengths for non-interlace signals and alternating pulse 
lengths for interlace signals. Such three signal features are 
discussed in greater detail as folloWs: 

[0055] More speci?cally, turning to the ?rst and second 
signal features, the FIGS. 8, 11 arrangement has a ?rst 
non-interlace/interlace distinguishing feature in that, When a 
non-interlace signal is being used for a display signal, a 
leading edge (FIG. 12c) of vertical synchroniZing pluses 
125‘, 126‘ (appearing at input 117 from the PC processing 
circuit 6; FIG. 11) consistently phase match a leading edge 
of ones (FIG. 12a) of the horiZontal synchroniZing signals 
131 (appearing at input 117 from the PC processing circuit 
6; FIG. 11), and a same number N=3 high “H” level 
horiZontal synchroniZing pulses consistently occur during 
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each sequential loW “L” level vertical synchroniZing pulse. 
In contrast, When an interlace signal is being used for a 
display signal: a leading edge of odd-numbered vertical 
synchroniZing pluses 125, . . . (FIG. 12a) output from the 
synchroniZing pulse separator 107 consistently phase match 
a leading edge of ones of the horiZontal synchroniZing 
signals 129 (FIG. 12b) and a same number of N=3 high “H” 
level horiZontal synchroniZing pulses occur during each 
odd-numbered vertical synchroniZing pulse; and, a leading 
edge of each even-numbered vertical synchroniZing pulse 
126 (FIG. 12a) is phase-shifted from a leading edge of ones 
of the horiZontal synchroniZing pulses 129 and a same 
number of N+1=4 high “H” level horiZontal synchroniZing 
pulses occur during each odd-numbered vertical synchro 
niZing pulse. Accordingly, for an interlace signal, a number 
of high “H” level horiZontal synchroniZing pulses occurring 
during sequential loW “L” level vertical synchroniZing 
pulses alternates With each alternating loW “L” level vertical 
synchroniZing pulse, i.e., alternates betWeen N=3 and N+1= 
4. 

[0056] The above-tWo signal differences can, in essence, 
be used as discrimination signals by the FIG. 8 discrimina 
tion and detection circuit 104 monitoring a phase-matching 
betWeen the vertical synchroniZing signal and the horiZontal 
synchroniZing signal (providing the phase relationship is 
preserved during transmission), or by monitoring a stability/ 
instability in a number of high “H” level horiZontal syn 
chroniZing pulses occurring during sequential loW “L” level 
vertical synchronizing pulses. For example, in the discrimi 
nation and detection circuit 104, the horiZontal synchroniZ 
ing signals for each vertical period are counted to distinguish 
Whether it is alWays “a constant value” or “repetition of a 
constant value and the constant value+11”, or “repetition of 
a constant value and the constant value+a value of 2 or 
more”. In the case of the “repetition of a constant value and 
the constant value+a value”, a desired operation can be 
realiZed by controlling the control sWitch 31. More particu 
larly, FIG. 13 illustrates a ?oWchart of a discrimination 
detection operation performed by a FIG. 8 discrimination 
and detection circuit 104 (implemented in a form of a 
microprocessor). A step 1310 is used to detect Whether a 
vertical sync signal is out-of-phase With a horiZontal signal, 
Whereas an alternative or complementary step 1320 is used 
to detect Whether a horiZontal sync pulse count Within 
sequential vertical sync pulses alternates betWeen N and 
N+1. If yes, an interlaced signal is deemed detected and a 
discrimination signal is output by the circuit 104 on the 
discrimination signal line 24‘. 

[0057] As to a third signal features, the inventors have 
preferentially found that the discrimination pulse can be 
combined With, i.e., added to lengthen, a vertical synchro 
niZing pulse so as to alloW transmission of the discrimina 
tion pulse together With the vertical synchroniZing pulse in 
a same transmission channel. Such third approach is pre 
ferred over the ?rst (phase detection) approach and second 
(pulse count) approach, in that a lengthened vertical syn 
chroniZing pulse is more easily and/or accurately detected 
after transmission, as opposed to phase differences and pulse 
counts Which may become distorted during transmission. 
Discussion noW continues With explanation of the combi 
nation (i.e., addition) of the discrimination pulse to the 
vertical synchroniZing pulse. 
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[0058] More speci?cally, as discussed previously, When an 
interlace signal is being used for a display signal: a leading 
edge of odd-numbered vertical synchronizing pluses 125, 
. . . (FIG. 12a) output from the synchronizing pulse sepa 
rator 107 consistently phase match a leading edge of ones of 
the horiZontal synchroniZing signals 129 (FIG. 12b) and a 
same number of N=3 high “H” level horiZontal synchroniZ 
ing pulses occur during each odd-numbered vertical syn 
chroniZing pulse; and, a leading edge of each even-num 
bered vertical synchroniZing pulse 126 (FIG. 12a) is phase 
shifted from a leading edge of ones of the horiZontal 
synchroniZing pulses 129 and a same number of N+1=4 high 
“H” level horiZontal synchroniZing pulses occur during each 
odd-numbered vertical synchroniZing pulse. Such features 
persist (With pulse count adjustment due to doubling) When 
the vertical synchroniZing signal 128 (FIG. 12a) is doubled 
to the modi?ed vertical synchroniZing signal 135 (FIG. 12g) 
for effecting a double-speed image. 

[0059] More speci?cally, a leading edge of odd-numbered 
vertical synchroniZing pluses 225, . . . (FIG. 12]‘) output 
from the adder 114 consistently phase match a leading edge 
of ones of the horiZontal synchroniZing signals 229 (FIG. 
12g) and a same number of N=6 high “H” level horiZontal 
synchroniZing pulses occur during each odd-numbered ver 
tical synchroniZing pulse; and, a leading edge of each 
even-numbered vertical synchroniZing pulse portion 226 
(FIG. 12]‘) is phase-shifted from a leading edge of ones of 
the horiZontal synchroniZing pulses 229 and a same number 
of N+1=7 high “H” level horiZontal synchroniZing pulses 
occur during each odd-numbered vertical synchroniZing 
pulse portion 226. The FIG. 11 discrimination pulse gener 
ating circuit 113 generates a discrimination pulse 133 (FIG. 
126) at a predetermined timing With respect to the even 
numbered vertical synchroniZing pulse portion 226 (FIG. 
12]‘), and the adder 114 combines (or adds) the pulse portion 
226 and the discrimination pulse 133 to result in a length 
ened vertical synchroniZing pulse 240. 

[0060] The above-discussed difference can, in essence, be 
used as a discrimination signal by the FIG. 8 discrimination 
and detection circuit 104 monitoring for a lengthened ver 
tical synchroniZing signal. More particularly, returning to 
the FIG. 13 ?oWchart, the FIG. 8 discrimination and 
detection circuit 104 (implemented in a form of a micro 
processor) uses a step 1330 to detect Whether lengthened 
vertical sync pulses are occurring. If yes, an interlaced signal 
is deemed detected and a discrimination signal is output by 
the circuit 104 on the discrimination signal line 24‘. While 
the FIG. 13 ?oWchart illustrates and describes the FIG. 8 
discrimination and detection circuit 104 (implemented in a 
form of a microprocessor) as performing three parallel 
detection steps 1310, 1320, 1330, the circuit 104 can actu 
ally be arranged/programmed to perform any selected feWer 
number of detection steps. By using the discrimination and 
detection circuit 104 to detect/extract the discrimination 
signal and apply the same to the control sWitch 31, it is 
possible to utiliZe only the preexisting synchroniZing signal 
Wiring or transmission path to effect discrimination signal 
ling, and to sWitch the image betWeen that of FIG. 4(c) and 
FIG. 5 and vice versa. 

[0061] Turning noW to more detailed discussions concern 
ing FIGS. 8 and 11-12, circuit 29 is constructed such that a 
vertical de?ection operation thereof is effected from a lead 
ing edge trigger of the synchroniZing pulse separation circuit 
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26, and the discrimination and detection circuit 104 is 
provided betWeen the external synchroniZing signal input 
terminal 23 and the sWitch 25. A composite video signal 
inputted from the input terminal 106 is supplied to the 
synchroniZing pulse separation circuit 107. The video signal 
separated therein is supplied to an analog-to-digital con 
verter 108, Wherein an output of the analog-to-digital con 
verter 108 is in turn supplied to a 1 H line memory 110. Also, 
a horiZontal synchroniZing signal separated and outputted 
from the synchroniZing pulse separation circuit 107 is sup 
plied to a PLL circuit 109 Which then generates a clock 
signal (line lock clock) locked by the synchroniZing signal. 
This line lock clock is set so that, for example, 910 clock 
pulses de?ne one horiZontal period. The PLL circuit 109 also 
generates double line lock clocks so that, for example, 1,820 
clock pulses thereof de?ne one horiZontal period. 

[0062] A Write operation is performed on the 1H line 
memory 110 using the (910 clock pulse per period) line lock 
clock, and then the 1H line memory 110 is read tWice using 
the (1,820 clock pulse per period) double line lock clock. 
The read output is passed through a digital-to-analog con 
verter 111 to obtain a double-speed video signal (Waveform 
62 in FIG. 3). Also, the double line lock clock is counted 
910 times in the PLL circuit 109 to thereby obtain a 
double-speed horiZontal synchroniZing signal H2. The 
double-speed horiZontal synchroniZing signal H2 is applied 
to a frequency divider 112 to obtain a de?ection control 
signal (corresponding to the Waveform 64 in FIG. 3) for 
being outputted through the output terminal 120, and the 
frequency divider 112 is reset at a vertical period using a 
vertical synchroniZing signal applied thereto. 

[0063] The double-speed video signal and double-speed 
horiZontal synchroniZing signal are selected over the signals 
on the external image input terminal 115 and the external 
horiZontal synchroniZing input terminal 116, using sWitches 
122 and 123, respectively, and thereafter, the selected sig 
nals are outputted through output terminals 118, 119, respec 
tively. The sWitches 122-124 can be constructed to be 
responsive to the presence or absence of signals at inputs 
thereof to preferentially pass one or the other of the input 
signals, or alternatively, such sWitches 122-124 can be 
constructed to have a separate control line input (not shoWn) 
to control a sWitching thereof, i.e., depending upon Which of 
the NTSC-supplying components or PC processing circuit 6 
Was being used for supplying the display signals. 

[0064] The FIG. 11 sWitches 122 to 124 correspond to the 
FIG. 8 output sWitching circuit 99, and the FIG. 11 external 
terminals 115 to 117 receive output signals from the FIG. 8 
PC processing circuit 6. The vertical synchroniZing signal is 
outputted through the output terminal 121 through selection 
of the sWitch 124, i.e., after an output signal from a dis 
crimination pulse generating circuit 113 is added by an adder 
114. 

[0065] In the embodiments described above, the descrip 
tion has been made generally taking a sequential scanning 
signal of horiZontal frequency 31.5 kHZ and vertical fre 
quency 60 HZ as a PC signal, and an interlace scanning 
signal of horiZontal frequency 15.75 kHZ and vertical fre 
quency 60 HZ of a NTSC system or the like as a signal to be 
double-speed processed, but the present invention can be 
also applied to any signal combinations. For example, 
NTSC, PAL and even PC signals are not limited to simple 
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doubling, but can be increased to any other frequency. More 
particularly, such signals can be increased by integer mul 
tiples so as to match a much higher available raster scanning 
frequency of a display apparatus. 

[0066] Turning noW to a summary, according to the 
present invention, in the display of the ?rst video signal and 
the second video signal, cost reduction can be achieved even 
if any signal is displayed because available de?ection fre 
quencies Within the display unit can be set Within a narroW 
range. Also, even When any of the ?rst and second video 
signals is displayed, the image quality is not deteriorated at 
all because the order and the number of scanning lines can 
be maintained in the same conditions as the supply signal. 
More particularly, When a video signal is double-speed 
processed by the ?rst device, a vertical slight de?ection 
process is performed by the second device, and any slight 
de?ection in the second device is controlled by the ?rst 
device to thereby enable setting so as to alWays display 
images With eXcellent resolution. Also, according to the 
present invention When a projection display of CRT system 
is applied as the second device, a brightness saturation 
phenomenon of particularly blue ?uorescent substance in the 
CRT can be lessened by scanning electron beams tWice or 
more to constitute a lighter display. 

[0067] This concludes the description of the preferred 
embodiments. Although the present invention has been 
described With reference to a number of illustrative embodi 
ments thereof, it should be understood that numerous other 
modi?cations and embodiments can be devised by those 
skilled in the art that Will fall Within the spirit and scope of 
the principles of this invention. More particularly, reason 
able variations and modi?cations are possible in the com 
ponent parts and/or arrangements of the subject combination 
arrangement Within the scope of the foregoing disclosure, 
the draWings and the appended claims Without departing 
from the spirit of the invention. 

What is claimed is: 
1. An image display system for selectively displaying a 

?rst image signal and a second image signal having different 
scanning frequencies, comprising: 

a ?rst image processor processing said ?rst image signal 
of a ?rst scanning frequency of a raster scanning 
system to a modi?ed ?rst image signal so as to change 
the frequency thereof substantially to correspond to a 
frequency of the second image signal; 

a discrimination signal generator providing a discrimina 
tion signal indicative of said modi?ed ?rst image signal 
being provided; and 

a second image processor overlaying at least a ?rst raster 
scanning line and a second raster scanning line of said 
modi?ed ?rst image signal responsive to said discrimi 
nation signal. 

2. An image display system as claimed in claim 1, Wherein 
said ?rst image processor and said discrimination signal 
generator are disposed in a ?rst apparatus and said second 
image processor is disposed in a second apparatus, and 
Wherein said discrimination signal is transmitted from said 
?rst apparatus to said second apparatus using a transmission 
channel provided in a form of at least one of a cable, an 
infrared transmission channel, and a radio transmission 
channel. 

Oct. 11, 2001 

3. An image display system as claimed in claim 2, Wherein 
said ?rst apparatus is more speci?cally a personal computer 
(PC) and said ?rst image signal is derived from one of an 
NTSC signal and a PAL signal, said second image signal is 
more speci?cally a PC image signal, and said second appa 
ratus comprises a display device in a form of a cathode ray 
tube (CRT) device. 

4. An image display system as claimed in claim 2, Wherein 
said ?rst apparatus is more speci?cally a personal computer 
(PC) and said ?rst image signal is derived from one of an 
NTSC signal and a PAL signal, said second image signal is 
more speci?cally a PC image signal, and said second appa 
ratus comprises a 

projection-type display device using at least one Braun 
tube device. 

5. An image display system as claimed in claim 1, Wherein 
said ?rst image processor, said discrimination signal gen 
erator and said second image processor are disposed in a 
same apparatus. 

6. An image display system as claimed in claim 1, further 
including a sync signal generator generating a sync signal 
including at least one of a horiZontal sync signal and a 
vertical sync signal, and Wherein said ?rst image processor, 
said discrimination signal generator and said sync signal 
generator are disposed in a ?rst apparatus and said second 
image processor is disposed in a second apparatus, and 
Wherein said discrimination signal and said sync signal are 
transmitted from said ?rst apparatus to said second appara 
tus using a common transmission channel. 

7. An image display system as claimed in claim 1, further 
including a sync signal generator generating a sync signal 
including at least one of a horiZontal sync signal and a 
vertical sync signal, and Wherein said ?rst image processor, 
said discrimination signal generator and said sync signal 
generator are disposed in a ?rst apparatus and said second 
image processor is disposed in a second apparatus, and 
Wherein said discrimination signal and said sync signal are 
transmitted from said ?rst apparatus to said second appara 
tus using mutually different transmission channels. 

8. An image display system as claimed in claim 1, Wherein 
said discrimination signal is supplied only for said ?rst 
image signal having a frequency thereof changed and 
involving interlacing of scan lines, and said discrimination 
signal instructs overlapping of redundant scanning lines so 
as substantially to prevent resolution distortion due to over 
lapping of differing scanning lines during interlacing scan 
ning. 

9. An image display system as claimed in claim 1, Wherein 
said discrimination signal, corresponds in timing to portions 
of display image signals having a frequency thereof changed 
and involving interlacing of scan lines, and said discrimi 
nation signal instructs overlapping of redundant scanning 
lines so as substantially to prevent resolution distortion due 
to overlapping of differing scanning lines during interlacing 
scanning. 

10. An image display system as claimed in claim 9, 
Wherein the second image processor includes a scanning line 
shifter shifting at least a redundant second raster scanning 
line to a position of the a ?rst scanning line to effect 
overlaying thereof, responsive to said discrimination signal. 

11. An image display system as claimed in claim 1, 
Wherein said image display system further comprises: 

a sub-vertical convergence de?ection coil; 
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a convergence correction generating circuit for generating 
a convergence correction signal Which is applied to said 
sub-vertical convergence de?ection coil; and 

Wherein said second image processor more particularly 
uses a line-shift signal applied to said sub-vertical 
convergence de?ection coil for overlaying at least a 
?rst raster scanning line and a second raster scanning 
line of said modi?ed ?rst image signal responsive to 
said discrimination signal. 

12. An image display system as claimed in claim 11, 
Wherein said image display system further comprises: 

a line-shift signal generator for generating said line-shift 
signal responsive to said discrimination signal. 

13. An image display system as claimed in claim 11, 
Wherein said discrimination signal is more speci?cally sup 
plied as said line-shift signal. 

14. An image display system as claimed in claim 1, 
Wherein said ?rst image processor and said second image 
processor are only operative for said ?rst image signal being 
derived from one of an NTSC signal and a PAL signal. 

15. An image display system as claimed in claim 1, 
Wherein said change of frequency by said ?rst image pro 
cessor is more speci?cally an increase in frequency to make 
a make a frequency of said modi?ed ?rst image signal 
correspond to a frequency of the second image signal. 

16. An image display system as claimed in claim 1, 
Wherein said change of frequency by said ?rst image pro 
cessor is more speci?cally a doubling in frequency to make 
a make a frequency of said modi?ed ?rst image signal 
correspond to a frequency of the second image signal. 

17. An image display system as claimed in claim 1, 
Wherein said change of frequency by said ?rst image pro 
cessor is more speci?cally a n integer multiple increase in 
frequency to make a make a frequency of said modi?ed ?rst 
image signal correspond to a frequency of the second image 
signal. 

18. An image display apparatus including one of a cathode 
ray tube (CRT) and a Braun tube having a de?ection yoke 
and a sub-vertical de?ection yoke, said apparatus compris 
mg: 

a ?rst processor for processing a video signal of a raster 
scanning system to a modi?ed video signal so as to 
change a frequency thereof; 

a discrimination signal generator generating a discrimi 
nation signal indicative of said modi?ed video signal 
being provided; and 

a second processor responsive to said discrimination 
signal, for applying an offset signal to said sub-vertical 
de?ection yoke so as to overlay a ?rst raster scanning 
line and a second raster scanning line generated from 
said modi?ed video signal. 

19. An image display system for selectively displaying 
image signals having scanning frequencies on a display 
apparatus having a differing display scanning frequency, 
comprising: 

a ?rst apparatus comprising: 

a ?rst apparatus image processor processing a ?rst 
apparatus image signal of a scanning frequency of a 
raster scanning system, to a modi?ed ?rst apparatus 
image signal so as to change the frequency thereof 
substantially to correspond to said differing display 
scanning frequency of said display apparatus; 
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a ?rst apparatus discrimination signal generator pro 
viding a ?rst apparatus discrimination signal indica 
tive of said modi?ed ?rst apparatus image signal 
being provided; and 

a second apparatus comprising: 

a second apparatus image processor processing a sec 
ond apparatus image signal of a scanning frequency 
of a raster scanning system, to a modi?ed second 
apparatus image signal so as to change the frequency 
thereof substantially to correspond to said differing 
display scanning frequency of said display appara 
tus; 

a second apparatus discrimination signal generator pro 
viding a second apparatus discrimination signal 
indicative of said modi?ed second apparatus image 
signal being provided; and 

an image processor overlaying at least a ?rst raster 
scanning line and a second raster scanning line of 
said modi?ed ?rst apparatus image signal responsive 
to said ?rst apparatus discrimination signal, and 
overlaying at least a ?rst raster scanning line and a 
second raster scanning line of said modi?ed second 
apparatus image signal responsive to said second 
apparatus discrimination signal. 

20. An image display system as claimed in claim 19, 
Wherein said ?rst apparatus discrimination signal is trans 
mitted from said ?rst apparatus to said second apparatus 
using a transmission channel provided in a form of at least 
one of a cable, an infrared transmission channel, and a radio 
transmission channel. 

21. An image display system as claimed in claim 20, 
Wherein said ?rst apparatus is more speci?cally a personal 
computer (PC), said ?rst apparatus image signal and said 
second apparatus image signal are derived from one of an 
NTSC signal and a PAL signal, and said second apparatus 
comprises a display device in a form of a cathode ray tube 
(CRT) device. 

22. An image display system as claimed in claim 20, 
Wherein said ?rst apparatus is more speci?cally a personal 
computer (PC), said ?rst apparatus image signal and said 
second apparatus image signal are derived from one of an 
NTSC signal and a PAL signal, and said second apparatus 
comprises a proj ection-type display device using at least one 
Braun tube device. 

23. An image display system as claimed in claim 19, said 
?rst apparatus further including a sync signal generator 
generating a sync signal including at least one of a horiZontal 
sync signal and a vertical sync signal, and Wherein said 
discrimination signal and said sync signal are transmitted 
from said ?rst apparatus to said second apparatus using a 
common transmission channel. 

24. An image display system as claimed in claim 19, said 
?rst apparatus further including a sync signal generator 
generating a sync signal including at least one of a horiZontal 
sync signal and a vertical sync signal, and Wherein said 
discrimination signal and said sync signal are transmitted 
from said ?rst apparatus to said second apparatus using 
mutually different transmission channels. 

25. An image display system as claimed in claim 19, 
Wherein said ?rst and second apparatus discrimination signal 
s a re supplied only for said ?rst and second apparatus image 
signals having a frequency thereof changed and involving 
interlacing of scan lines, and said ?rst and second apparatus 




