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(64) Abstract Title
Video standards conversion

(67) In standards conversion, a 60 Hz interlaced video signal is de-interlaced, producing a 60 Hz progressive
signal, which is then synchronised with a 24 Hz frame rate, producing a 24 Hz progressive signal, with the

unwanted frames being discarded.

A method of standards conversion is also described wherein a motion compensated field doubling
process is employed on an input signal, and a liner conversion process is employed on the output of the field
doubling process, producing an output video signal.
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2361134

VIDEO SIGNAL PROCESSING

This invention relates to video signal processing, and particularly to
standards conversion. A particular aspect is directed to the conversion of
higher frame rate video material to lower frame rate material.

There are a wide variety of known methods of standards conversion
are known. These methods are employed for a variety of different
conversions, from a variety of different signal sources.

However, known methods of standards conversions can have certain
disadvantages in that they are often complex, leading to the need for extra
processing power and expense. It is therefore an object of this invention to
address these problems, and to provide simpler and more efficient conversion
methods.

Accordingly, the present invention consists in one aspect in a method
of converting 60Hz interlaced video signals to 24Hz progressive video signals
comprising the steps of: de-interlacing the 60Hz interlaced video signal to
produce a 60Hz progressive signal; synchronising the 60Hz progressive
signal with a 24Hz frame rate; and discarding the unwanted frames.

It is an advantage of this embodiment of the invention that no
interpolation is used. Multiple image artefacts which can be produced in the
output material are thus removed. Though some temporal distortion is
inevitable with the off-setting of the output frames, this is negligible in
comparison to the usual artefacts, such as judder, associated with film and
other low sampling rate signals, and can therefore be tolerated.

it is a further advantage that the steps involved are more simple than
those used in conventional standards converters, thus saving processing
power and expense.

In another aspect, the invention consists in a method of standards
conversion, comprising the steps of: employing a motion compensated field
doubling process on an input video signal; and employing a linear standards
conversion process on the output of the field doubling process to produce an
output video signal.

It is an advantage of this aspect of the invention that artefacts such as

_judder and blurring can be removed, or at least reduced in comparison with
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known converters. It is a further advantage that the architecture is again, less
complex than conventional methods.

The invention will now be described by way of example, with reference

to the accompanying drawings, in which:

Figure 1 is a diagram showing a method of conversion of a video signal
according to an embodiment of the invention;

Figure 2 is a diagram showing a method of conversion of a video signal
according to another embodiment of the invention; and

Figure 3 is a block diagram showing a method of standards conversion

according to another embodiment of the invention.

Figure 1 illustrates a method of conversion according an embodiment.
The 60Hz interlaced video input is first converted to progressive video by the
de-interlacer. The 60Hz progressive signal is then synchronised with the 24Hz
frame rate. In this case, the first of each pair of output frames is in the same
temporal location as the input frame, and the second is the result of a
temporal shift during synchronisation, equivalent to half the time between
input samples. The result is a progressive 24Hz signal.

Figure 2 illustrates a conversion method according to another
embodiment. As before, the interlaced input is de-interlaced, and the
progressive signal is synchronised with the 24Hz rate. Here, however, every
(rather than every other) output frame is temporally shifted with respect to its
associated input frame. This means that the maximum temporal shift involved
in the synchronisation is equivalent to a quarter of the time between input
samples. The result, again, is a progressive 24Hz signal, though here there
may be less temporal distortion, as the maximum temporal shift is smaller
than for the previous method.

Figure 3 illustrates a method of standards conversion according to
another embodiment. The input signal, for example, 60Hz video, is first
passed to the motion compensated field doubler (30). This produces the
intermediate signal, with twice the sampling rate. This signal is then passed to
the linear standards converter (31), which produces the required output.
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The field doubler is only required to produce new intermediate fields at
a single position, relatively, between input fields. Compared with the fully
flexible field rate converters required by known standards converters, the
processing complexity is therefore greatly reduced.

The second step of standards conversion is linear, rather than involving
motion compensation, and therefore also represents a considerable saving in
complexity.

The combination of these two simpler steps also helps to reduce the
severity of certain artefacts. The motion compensated field doubler provides
twice as many samples as the input to the linear standards converter. This
aliows the converter to make more accurate estimates of required output
fields, and this greater accuracy results in reduction of judder and blurring.

It will be appreciated by those skilled in the art that the specific
arrangements have been described by way of example only and a wide |

variety of alternative approaches can be adopted.



CLAIMS

1. A method of converting 60Hz interlaced video signals to 24Hz
progressive video signals comprising the steps of: de-interlacing the
60Hz interlaced video signal to produce a 60Hz progressive signal
synchronising the 60Hz progressive signal with a 24Hz frame rate; and

discarding the unwanted frames.

2. A method according to Claim 1, wherein the phase of the 24Hz
signal produced is offset with the 60Hz progressive signal so as to

minimise the maximum time shift performed in the synchronisation

step.

3. A method of standards conversion, comprising the steps of:
employing a motion compensated field doubling process on an input
video signal; and employing a linear standards conversion process on
the output of the field doubling process to produce an output video

signal.
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