10

15

20

25

30 .

35

A WIDE-SCREEN PICTURE INDICATION SIGNAL DETECI'OR FOR A
TELEVISION RECEIVER

ield of the Invention
This invention concerns television receivers which may play
television pictures previously recorded in widescreen (i.e., 16 by 9
aspect ratio) format. '

Background of the Invention

NTSC television instruments having 16 X 9 aspect ratio
picture tubes and format converters to convert 4 X 3 aspect ratio
NTSC signals to a form suitable for display on a 16 X 9 display are
now available. It therefore becomes desirable to have VCR tapes
that play back signals electrically in the NTSC format but which
were optically produced in a 16 X 9 aspect ratio. These signals
may be produced by special lenses or by 16 X 9 CCD imagers. U. S.
Patent 4,897,722 (Flory), entitled WIDESCREEN TELEVISION
TRANSMISSION SYSTEM UTILIZING CONVENTIONAL EQUIPMENT
INCLUDING A CAMERA AND VCR, issued 30 January 1990 (herem
incorporated by reference), discloses a system in which a
conventional NTSC format video camera utilizes an anamorphic
lens to optically produce images in a 16 X 9 aspect ratio. That is,
the anamorphic lens compresses the image horizontally by a
factor of 4/3, which is the exact amount need to compensate for
the expansion of a 4 X 3 aspect ratio NTSC image by a factor of
4/3 which automatically occurs .when it is displayed on a wider 16
X 9 aspect ratio display screen.

If a such an optically-compressed NTSC video signal is
played back to a standard 4 X 3 television receiver, the image
would appear correct in height, but compressed in width, or
"skinny". However, as noted above, a horizontal expansion of 4 X
3 aspect ratio signals occurs automatically when these signals are
displayed on a 16 X 9 aspect ratio display screen because the time
to scan a single horizontal line in both aspect ratios is the same.

In other words, the same amount of video data is spread out over
a greater distance in the.same amount of time as the electron
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beam scans across the longer di§tance ot the 16 X Y aspect ratio -

display - screen.

Unfortunately, if a standard 4 X 3 image is dlsplayed
on a 16 X 9 display screen, the same automatic horizontal
expansion takes place, making everything appear "fatter”. In
order to prevent this undesirable display, the 4 X 3 image is
typically displayed on the 16 X 9 diéplay screen in its proper 4 X
3 aspect ratio, by displaying blank vertical bars on each side of
the 4 X 3 image to fill up the remainder of the 16 X 9.
International patent application PCT/ US91/03746, filed 29 May
1991, published as WO 91/19397 on 12 December 1991, (Willis),
entitled SYNCHRONIZING SIDE BY SIDE PICTURES, (herein
incorporated by reference) discloses a system in which a 4 X 3
image is “"speeded up" to enable the video data to be read out at a
faster rate and avoid the appearance of stretching.

Clearly, a 16 X 9 aspect ratio television receiver should
be able to properly display the optically-compressed 16 X 9 NTSC
signals over the entire expanse of the wide-screen, and properly
display the 4 X 3 video signals in a 4 X 3 aspect ratio with
accompanying blank vertical bars. A problem exists in that an
optically-generated 16 X 9 compressed NTSC video signal is
indistinguishable from a standard 4 X 3 NTSC video signal,
because it is the image content of the signal which changes; not its
format which is the standard NTSC format in both cases. Thus,
there is no way to examine the video signal stream and
automatically direct the television receiver which way to display
the image (i.e., 16 X 9, or 4 X 3 with blank bars)
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ummary- of the Inventi n _ |

A VCR or laserdisc playcr includes cucuxtry for detecung a
code prowded by VCR tapes, tape cassettes, or laser videodiscs,
which indicates that the material recorded on the videotape or
videodisc has been recorded in a compressed fashion to enable
proper playback on a 16 X 9 television receiver. In response to
detection of this code, the VCR or laserdisc player applies a DC
signal to the chrominance output terminal of its S-Video
connector. Circuitry in the television receiver detects the DC
signal on the chrominance terminal of its S-Video input connector,
and controls a wide-screen processor to expand the image by
displaying it over the entire width of the 16 X 9 display screen.

Brief Description of the Drawing
FIGURE 1 is a simplified block diagram of a portion of a VCR

and a portion of a television receiver according to the invention.
FIGURES 2a, 2b, and 2c illustrations of television image
displays helpful in understanding the invention.

Detailed Description of the Drawing
Referring to FIGURE 1, a VCR 100 is coupled to a

television receiver 150 via stereo audio signal lines L and R, and
by an S-video cable including a line Y for conveying luminance
information, and a line C for conveying chrominance information
of a baseband. television video signal.

FIGURE 2a is an illustration of a widescreen television
receiver displaying a standard 4 X 3 television image flanked by
blanked vertical side bars to fill up the remainder of the
widescreen display area. It is desirable that television receiver
150 be capable of displaying 4 X 3 image information, received
from VCR 100, in this manner. FIGURE 2b is an illustration of a

_horizontally optically-compressed video image as it would appear

if displayed on a standard 4 X 3 aspect ratio display screen, and is
provided simply as an aid in visualizing the effect on a video
image of the use of the above-mentioned anamorphic lens.
FIGURE 2c is an illustration of the same horizontally optically-
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4
comprésscd'ﬁdco fmag‘p as it would appeaf if diSpléYc'd'on a 16 X
9 aspect ratio display screen. Note that the image is automatically
stretched horizontally by exactly the same amount with which it
was compressed, resulting in an undistorted image. This
automatic stretching is due to the fact that the 16 X 9 aspect ratio
display screen is wider that the 4 X 3 aspect ratio image by
exactly 4/3. Some indication must be provided to the television
receiver that the image is uncompressed and is to be displayed
according to FIGURE 2a, or that the image is optically (or digitally)
horizontally compressed and should be expanded by displaying it
across the entire screen as shown in FIGURE 2c.

Circuitry for providing such an indication is shown in
FIGURE 1. Assume that a videotape which is prerecorded with
optically (or digitally) horizontally-compressed video signals is
inserted into the tape deck 105 of VCR 100 for playback. A code
indicating the fact that the currently-inserted videotape is
prerecorded with optically (or digitally) horizontally-compressed
video signals (hereinafter referred to as "widescreen NTSC"
signals) may be recorded on the tape. Alternatively, the
videotape cassette may be modified in some fashion, such as
forming a hole in it, such that mechanical engagement with, or
failure to engage, a switch may provide the information that the
tape is prerecorded with widescreen NTSC signals.

A 16 X 9 aspect ratio detector detects the information
that the tape is prerecorded with widescreen NTSC signals, and
closes a switch SW1 which applies a DC level of approximately 5
volts, via a current limiting resistor R102, to the chrominance
terminal C of the ‘output S-video connector of the VCR.
Chrominance signals recovered from the playback of the
videotape are applied to the same terminal from a chroma
processor 102, via source resistance R101 and capacitor Cl.
Capacitor C1 serves two functions; it couples high frequency
signals to the output terminal, and decouples the DC widescreen
NTSC indication signal from chroma processor 102.

Television receiver 150 includes circuitry to detect
presence of the DC widescreen NTSC indication signal. The DC

level is applied via a voltage divider comprising resistors R120

and R122 to the base of a switching transistor Q1. Transistor Q1 is
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arranged in.a commoén emitter configuration and has a collector
resistor R124 which is chosen to allow saturation to océur even if -
the incoming DC level is as low as 2.5 volts. The signal developed
at the collector of Q1 is applied to a widescreen processor circuit
WSP (not shown) for changing the mode of display to that of
FIGURE 2c in response to a low level signal at the collector of Ql,
or to that of FIGURE 2a in response to a high level signal at the
collector of Q1. Capacitor C4 is a filter capacitor for removing any
vestiges of the chrominance signal from the base of transistor QI.
The DC widescreen NTSC signal is blocked from the
color processing circuitry by capacitor C2 which presents a high
impedance to DC signals. Capacitor C2 presents a low impedance
(near zero ohms) to AC signals at the frequencies of the
chrominance component of the S-video signal. Resistor R130 is a
75 ohm termination resistor for properly terminating the
chrominance line. Resistor R131 is a low value resistor which
together with back-to-back zener diodes Z1 and Z2 provides
voltage spike protection to Digital Comb Filter 140. Capacitor C3
prevents the 75 ohm termination resistor from pulling down the
DC restoration within digital comb filter 140. The values for
capacitors C2 and C3 were chosen to provide flat group delay and
amplitude response for the chrominance band frequencies.
Preferably, the DC widescreen NTSC indication signal

conforms to the following specifications.

1. A DC voltage applied to the chrominance output of the
S-Video connector. :

2, The DC voltage is in the range of 5 volts, +0/-2.5 volts.

3. The output impedance of the DC signal source is 10
kilohms, +/- 3 kilohms.

4, The DC impedance of the detector circuit at the S-video
input of the receiver is at least 100 kilohms.
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- Suitable values for the components of FIGURE:- 1 are:

R101 = 75 ohms R102 = 10 kilohms

R120 = 100 kilohms R122 = 56 kilohms

R 124 = 56 kilohms - R130 = 75 ohms ¢

R 131 = 51 ohms Zl= Z2 = 6.8 volt zener diodes

C1l = 0.1 microfarads C2 = O.I_microfarads
C3 = 1500 picofarads C4 = 0.1 microfarads
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1. In a television receiver for receiving a video signal from a
VCR playing a prerecorded videotape, apparatus comprising:

a widescreen display screen (FIGURES 2a,2c);

an input terminal (C) at which a chrominance signal is received;
and characterized by

means (Q1,R120,R122,R124,C4) coupled to said input terminal
for receiving and detecting an indicator signal indicating that said
prerecorded video tape contains images which have been
horizontally compressed; and

means (150) displaying said image across the entire width of
said widescreen display screen (FIGURES 2a,2c) in response to the
detection of indicator signal.

2. The system of claim 1, characterized in that:
said indicator signal is a DC signal and said means for detecting
(Q1,R120,R122,R124,C4) detects said DC signal.
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