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Video Display Apparatus and Video Display Method b Technical Field The
present invention relates to a video display apparatus and a video display
method displaying an image by a bidirectional scanning system. 10
Background Art In a conventional video display apparatus such as a
television receiver or a display monitor, a unidirectional scanning system
is generally employed. Fig. 23 illustrates a conventional unidirectional 15
progressive scanning system (sequential scanning system). In the
unidirectional progressive scanning system, scanning is performed on a
screen slightly obliquely downward from left to right, as shown in Fig. 23.
In the progressive scanning system with 525 scanning lines) the horizontal
scanning 20 frequency is 31.5 KHz and the horizontal scanning period is
3l.75 us The frame frequency is 30 Hz, and the vertical scanning frequency
is 30 Hz. Fig. 24 illustrates a conventional unidirectional interlaced
scanning system. In the unidirectional interlaced 26 scanning system, odd
numbered scanning lines are spanned in   2 4 S E P 2002 WO 00I04714 2
PCT/JP99/03772 first fields as shown by solid lines, and even numbered
scanning lines are scanned in second fields as shown by one-dot chain lines
in Fig. 24. A single complete image is displayed by scanning of one frame
consisting of a first field and a second 5 field. In the interlaced
scanning system with 525 scanning lines , the horizontal scanning frequency
is 31. 5 KHz and the horizontal scanning period is 3Z.75 us The frame
frequency is 30 Hz , the field frequency is 60 Hz , and the vertical
scanning frequency is 60 Hz. 10 A bidirectional scanning system is recently
proposed for attaining higher picture quality. Fig. 25 illustrates a
bidirectional progressive scanning system. As shown in Fig. 25) odd
numbered scanning lines are horizontally scanned from left to right on a
screen, and even numbered scanning lines 15 are scanned from right to left
on the screen. In the bidirectional scanning system, the density of the
scanning lines is doubled in the vertical direction, to increase the
resolution and improve the brightness. Further, power for deflecting an
electron beam is reduced due to 20 reciprocating deflection, and a power
circuit can be reduced in scale. However, a generally employed video signal
is processed 



in accordance with the unidirectional progressive scanning system or the
unidirectional interlaced scanning system) and 25 hence a conventional
video display apparatus cannot directly   2 ~+ S E P 2002 3 display an
input video signal in the bidirectional scanning system. In this regard,
awaited are a video display apparatus and a video display method capable of
displaying a video signal of the unidirectional progressive scanning system
or the unidirectional interlaced scanning system in the bidirectional
scanning system. 5 When converting such a video signal of the
unidirectional scanning system to that of the bidirectional scanning
system, a conversion method responsive to the type of the original video
signal must be applied in order to improve the picture quality. An object
of the present invention is to provide a video display apparatus and a
video display method capable of displaying a video signal of a
unidirectional progressive l0 scanning system or a unidirectional
interlaced scanning system as an image of high picture quality in a
bidirectional scanning system. Disclosure of Invention 15 According to a
first aspect of the present invention, there is provided a video display
apparatus comprising: a conversion circuit operable to receive a first
video signal of an interlaced scanning system or a progressive scanning
system including a first, even number of scanning lines in each frame and
having a first vertical scanning frequency, and to 2o convert said first
video signal to a second video signal of a progressive scanning system
including a second number of scanning lines in each frame and having a
second vertical scanning frequency; a scanning line reversion circuit
operable to reverse, alternately, the time base of said second video signal
output from said conversion circuit every scanning line and to 25 output
processed said second video signal as a third video signal; a display part
operable to display said third video signal output from said scanning line
reversion circuit by bidirectional scanning in synchronization with a
vertical synchronizing signal and a horizontal synchronizing signal after
conversion by said conversion circuit; and 3o an offset circuit operable to
displace said vertical synchronizing signal by a first offset time every
frame. According to a second aspect of the present invention, there is
provided a video display apparatus comprising:   2 ~ S E P 2002 4 a
conversion circuit operable to receive a first video signal of an
interlaced 



scanning system or a progressive scanning system including a first number
of scanning lines in each frame and having a first vertical scanning
frequency, and to convert said first video signal to a second video signal
of a progressive scanning system including a 5 second number of scanning
lines in each frame and having a second vertical scanning frequency; a
scanning line reversion circuit operable to reverse, alternately, the time
base of said second video signal output from said conversion circuit every
scanning line and to output processed said second video signal as a third
video signal; and t o a display part operable to display said third video
signal output from said scanning line reversion circuit by bidirectional
scanning in synchronization with a vertical synchronizing signal and a
horizontal synchronizing signal after conversion by said conversion
circuit; wherein said second vertical scanning frequency is equal to said
first vertical 15 scanning frequency. According to a third aspect of the
present invention, there is provided a video display apparatus comprising:
a conversion circuit operable to receive a first video signal of an
interlaced scanning system or a progressive scanning system including a
first number of scanning 20 lines in each frame and having a first vertical
scanning frequency, and to convert said first video signal to a second
video signal of a progressive scanning system including a second number of
scanning lines in each frame and having a second vertical scanning
frequency; a scanning line reversion circuit operable to reverse,
alternately, the time base of 25 said second video signal output from said
conversion circuit every scanning line and to output processed said second
video signal as a third video signal; a display part operable to display
said third video signal output from said scanning line reversion circuit by
bidirectional scanning in synchronization with a vertical synchronizing
signal and a horizontal synchronizing signal after conversion by 3o said
conversion circuit; and an offset circuit operable to displace said
vertical synchronizing signal so that a plurality of fields included in
each frame keep interlaced relation;   2 4 S E P 2002 5 wherein said second
vertical scanning frequency is even times said first vertical scanning
frequency. According to a fourth aspect of the present invention, there is
provided a video display apparatus comprising: 5 a conversion circuit
operable to receive a first video signal of an interlaced scanning system
or a progressive scanning system including a first number of scanning lines
in each frame and having a first vertical scanning frequency, and to
convert said first video signal to a second video signal of a progressive
scanning system including a second number of scanning lines in each frame
and having a second vertical scanning 1 o frequency; a scanning line
reversion circuit operable to reverse, alternately, the time base of said
second video signal output from said conversion circuit every scanning line
and to output processed said second video signal as a third video signal; a
display part operable to display said third video signal output from said
15 scanning line reversion circuit by bidirectional scanning in
synchronization with a vertical synchronizing signal and a horizontal
synchronizing signal after conversion by said conversion circuit; and 



an offset circuit operable to displace said vertical synchronizing signal
so that said plurality of fields of each frame keep interlaced relation; 2o
wherein said video signal is of an interlaced scanning system, said first
number is an odd number, said first vertical scanning frequency is even
times said second vertical scanning frequency and each frame includes a
plurality of fields. In the video display apparatus, the first video signal
of an interlaced scanning system or a progressive scanning system including
the first number of scanning lines in 25 each frame and having the first
vertical scanning frequency is converted to the second video signal of a
progressive scanning system including the second number of scanning lines
in each frame and having the second vertical scanning frequency. The time
base of the second video signal is alternately reversed every scanning
line, and the processed second video signal is output as the third video
signal. Further, the third video signal is 30 displayed by bidirectional
scanning in synchronization with the vertical synchronizing signal and the
horizontal synchronizing signal after conversion by the conversion circuit.
Thus, a video signal of a unidirectional interlaced scanning system or a
2 ~ SEP 2002 Sa unidirectional progressive scanning system is displayed as
an image of high picture quality in a bidirectional scanning system.
Various of the first to the fourth aspects include some of the following,
as already defined. Others may optionally include them, some singly and
others in 5 combination. The first number may be an odd number. In this
case, a video signal of an interlaced scanning system or a progressive
scanning system including the odd number of scanning lines in each frame
and having the first vertical scanning frequency is displayed by
bidirectional scanning with the second number of scanning lines and the I o
second vertical scanning frequency. The first number may be an even number.
In this case, a video signal of an interlaced scanning system or a
progressive scanning system including an even number of scanning lines in
each frame and having the first vertical scanning frequency is displayed by
bidirectional scanning with the second number of scanning lines and the 15
second vertical scanning frequency. The video display apparatus may further
comprise an offset circuit displacing the vertical synchronizing signal by
a first offset time every frame. In this case, the scanning direction for
each scanning line can be alternately reversed every frame by setting the
first offset time at a prescribed value. Thus, even if 2o an error occurs
between the forward scanning time and the backward scanning time or between
the brightness of forward scanning lines and that of backward scanning
lines, such an error is   2 4 S E P 2002 wo ooioa7ia 6 PCT/JP99/03772
averaged on the time base to cause no deterioration of the picture quality.
Thus, design accuracy for the display part is relaxed. The first offset
time may be half a horizontal scanning 5 period. In this case, the scanning
direction for each scanning 



line is alternately reversed every frame. The second vertical scanning
frequency may be equal to the first vertical scanning frequency. In this
case, a video signal of an interlaced scanning system or a progressive 10
scanning system including the first number of scanning lines in each frame
and having the first vertical scanning frequency is displayed by
bidirectional scanning with the second number of scanning lines and the
same vertical scanning frequency as the first vertical scanning frequency.
15 The second vertical scanning frequency may be even times the first
vertical scanning frequency. In this case, a video signal of an interlaced
scanning system or a progressive scanning system including the first number
of scanning lines in each frame and having the first vertical scanning
frequency 20 is displayed by bidirectional scanning with the second number
of scanning lines and a vertical scanning frequency even times the first
vertical scanning frequency. The video display apparatus may further
comprise an offset circuit displacing the vertical synchronizing signal 26
so that a plurality of fields included in each frame keep   2 ~r S E P 2002
WO 00/04714 7 interlaced relation. PCT/JP99/03772 In this case, the
vertical synchronizing signal is so displaced that the plurality of fields
included in each frame can keep interlaced relation. Thus, the picture
quality can 5 be improved. The second vertical scanning frequency may be
twice the first vertical scanning frequency, and the offset circuit may
displace the vertical synchronizing signal by a second offset time every
other field of each frame. 10 In this case, a video signal of an interlaced
scanning system or a progressive scanning system including the first number
of scanning lines in each frame and having the first vertical scanning
frequency is displayed by bidirectional scanning with the second number of
scanning lines and the 16 vertical scanning frequency twice the first
vertical scanning frequency, while odd and even fields of each frame can
keep interlaced relation. Thus, the picture quality can be improved. The
second offset time may be 1/4 the horizontal scanning 20 period. Thus, odd
and even fields of each frame can keep interlaced relation. The second
number may be even times the first number. In this case, a video signal of
an interlaced scanning system or a progressive scanning system is displayed
by bidirectional 25 scanning with scanning lines of even times . Thus , the
picture   2 4 S E P 2002 wo oaioa~ia 



8 quality can be improved. PCTIJP99103772 The second number may be equal to
the first number. In this case, a video signal of an interlaced scanning
system or a progressive scanning system is displayed by bidirectional 5
scanning with the same number of scanning lines. The first video signal.
may be of an interlaced scanning system, the first number may be an odd
number, the first vertical scanning frequency may be even times the second
vertical scanning frequency,each frame may include a plurality of 10
fields, and the vertical synchronizing signal may be displaced so that the
plurality of fields of each frame keep interlaced relation. In this case, a
video signal of an interlaced scanning system including an odd number of
scanning lines in each frame I5 and having the first vertical scanning
frequency is displayed by bidirectional scanning with the second number of
scanning lines and a vertical scanning frequency even times the first
vertical scanning frequency, while the plurality of fields of each frame
can keep interlaced relation . Thus ( a high picture 20 quality is
attained.   2 ~+ S E P 2002 9 According to a fifth aspect of the present
invention, there is provided a video display method comprising the steps
of: receiving a first video signal of an interlaced scanning system or a
progressive scanning system including a first, even number of scanning
lines in each frame and 5 having a first vertical scanning frequency;
converting said first video signal to a second video signal of a
progressive scanning system including a second number of scanning lines in
each frame and having a second vertical scanning frequency; alternately
reversing the time base of said second video signal every scanning 10 line;
outputting processed said second video signal as a third video signal;
displaying said third video signal by bidirectional scanning in
synchronization with a vertical synchronizing signal and a horizontal
synchronizing signal after conversion; and 15 displacing said vertical
synchronizing signal by a first offset time every fame. According to a
sixth aspect of the present invention, there is provided a video display
method comprising the steps of receiving a first video signal of an
interlaced scanning system or a progressive 



scanning system including a first number of scanning lines in each frame
having a first 2o vertical scanning frequency; converting said first video
signal to a second video signal of a progressive scanning system including
a second number of scanning lines in each frame and having a second
vertical scanning frequency; alternately reversing the time base of said
second video signal every scanning 25 line; outputting processed said
second video signal as a third video signal; and displaying said third
video signal by bidirectional scanning in synchronization with a vertical
synchronizing signal and a horizontal synchronizing signal after
conversion; 3o wherein said second vertical scanning frequency is equal to
said first vertical scanning frequency. According to a seventh aspect of
the present invention, there is provided a video display method comprising
the steps of:   2 4 S E P 2002 9a receiving a first video signal of an
interlaced scanning system or a progressive scanning system including a
first number of scanning lines in each frame and having a first vertical
scanning frequency; converting said first video signal to a second video
signal of a progressive 5 scanning system including a second number of
scanning lines in each frame and having a second vertical scanning
frequency; alternately reversing the time base of said second video signal
every scanning line; outputting processed said second video signal as a
third video signal; 1 o displaying said third video signal by bidirectional
scanning in synchronization with a vertical synchronizing signal and a
horizontal synchronizing signal after conversion; and displacing said
vertical synchronizing signal so that a plurality of fields included in
each frame keep interlaced relation; 15 wherein said second vertical
scanning frequency is even times said first vertical scanning frequency.
According to an eigth aspect of the present invention, there is provided a
video display method comprising the steps of receiving a first video signal
of an interlaced scanning system or a progressive 2o scanning system
including a first number of scanning lines in each frame and having a first
vertical scanning frequency; converting said first video signal to a second
video signal of a progressive scanning system including a second number of
scanning lines in each frame and having 



a second vertical scanning frequency; 25 alternately reversing the time
base of said second video signal every scanning line; outputting processed
said second video signal as a third video signal; displaying said third
video signal by bidirectional scanning in synchronization with a vertical
synchronizing signal and a horizontal synchronizing signal after 3o
conversion; and displacing said vertical synchronizing signal so that said
plurality of fields of each frame keep interlaced relation;   z 4 s E P
zooz 9b wherein said first video signal is of an interlaced scanning
system, said first number is an odd number, said first vertical scanning
frequency is even times said second vertical scanning frequency and each
frame includes a plurality of fields. In the video display method, the
first video signal of an interlaced scanning 5 system or a progressive
scanning system including the first number of scanning lines in each frame
and having the first vertical scanning frequency is converted to the second
video signal of a progressive scanning system including the second number
of scanning lines in each frame and having the second vertical scanning
frequency. The time base of the second video signal is alternately reversed
every scanning line, and the processed 1 o second video signal is output as
the third video signal. Further, the third video signal is displayed by
bidirectional scanning in synchronization with vertical synchronizing
signal and the horizontal synchronizing signal after conversion. Thus, a
video signal of a unidirectional interlaced scanning system or a
unidirectional progressive scanning system is displayed in a bidirectional
scanning system as an image of high picture 15 quality. Various of the
fifth to the eighth aspects include some of the following, as already
defined. Others may optionally include them, some singly and others in
combination.   2'+ S E P 2002   The first number may be an odd number. In
this case, a video signal of an interlaced scanning system or a progressive
scanning system including an odd number of scanning lines in 5 each frame
and having the first vertical scanning frequency is displayed by
bidirectional scanning with the second number of scanning lines and the
second vertical scanning frequency. The first number may be an even number.
In this case. a video signal of an interlaced scanning system or a
progressive 10 scanning system including an even number of scanning lines
in each frame and having the first vertical scanning frequency is displayed
by bidirectional scanning with the second number of scanning lines and the
second vertical scanning frequency. The video display method may further
include a step of 16 displacing the vertical synchronizing signal by a
first offset time every frame . In this case, the scanning direction for
each scanning line can be alternately reversed every frame by setting the 



first offset time at a prescribed value. Thus, even if an error 20 occurs
between the forward scanning time and the backward scanning time or between
the brightness of forward scanning lines and that of backward scanning
lines, such an error is averaged on the time base to cause no deterioration
of the picture quality. Thus, design accuracy for a display part is 26
relaxed.   2 ~r S E P 2002 WO 00/04714 PCT/JP99/03772 11 The first offset
time may be half a horizontal scanning period. In this case, the scanning
direction for each scanning line is alternately reversed every frame. The
second vertical scanning frequency may be equal to 5 the first vertical
scanning frequency. In this case, a video signal of an interlaced scanning
system or a progressive scanning system including the first number of
scanning lines in each frame and having the first vertical scanning
frequency is displayed by bidirectional scanning with the second number 10
of scanning lines and the same vertical scanning frequency as the first
vertical scanning frequency. The second vertical scanning frequency may be
even times the first vertical scanning frequency. In this case, a video
signal of an interlaced scanning system or a progressive 15 scanning system
including the first number of scanning lines in each frame and having the
first vertical scanning frequency is displayed by bidirectional scanning
with the second number of scanning lines and a vertical scanning frequency
even times the first vertical scanning frequency. 20 The video display
method may further include a step of displacing the vertical synchronizing
signal so that a plurality of fields included in each frame keep interlaced
relation. In this case, the vertical synchronizing signal is so 25
displaced that the plurality of fields included in each frame   2 4 S E P
2002 WO 00/04714 12 PCT/JP99I03772 can keep interlaced relation. Thus, the
picture quality can be improved. The second vertical scanning frequency may
be twice the first vertical scanning frequency, and the step of displacing
5 the vertical synchronizing signal may include a step of displacing the
vertical synchronizing signal by a second offset time every other field of
each frame. In this case, a video signal of an interlaced scanning system
or a progressive scanning system including the first 10 number of scanning
lines in each frame and having the first vertical scanning frequency is
displayed by bidirectional scanning with the second number of scanning
lines and the vertical scanning frequency twice the first vertical scanning
frequency, while odd and even fields of each frame can keep 15 interlaced
relation. Thus, the picture quality can be improved. The second offset time
may be 1/4 a horizontal scanning period. Thus, odd and even fields of each
frame can keep interlaced relation. 20 The second number may be even times
the first number. In this case ) a video signal of an interlaced scanning
system or a progressive scanning system is displayed by bidirectional
scanning with scanning lines of even times . Thus , the picture 



quality can be improved. 25 The second number may be equal to the first
number. In   2 ~r S E P 2002 WO 00I04714 PCT/JP99103772 13 this case, a
video signal of an interlaced scanning system or a progressive scanning
system is displayed by bidirectional scanning with the same number of
scanning lines. The first video signal may be of an interlaced scanning 5
system, the first number may be an odd number, the first vertical scanning
frequency may be even times the second vertical scanning frequency, each
frame may include a plurality of fields, and the video display method may
further include a step of displacing the vertical synchronizing signal so
that the 10 plurality of fields of each frame keep interlaced relation. In
this case, a video signal of an interlaced scanning system including an odd
number of scanning lines in each frame and having the first vertical
scanning frequency is displayed by bidirectional scanning with the second
number of scanning 16 lines and a vertical scanning frequency even times
the first vertical scanning frequency, while the plurality of fields of
each frame can keep interlaced relation . Thus , a high picture quality is
attained. The foregoing and other objects, features, aspects and 20
advantages of the present invention will became more apparent from the
following detailed description of the present invention when taken in
conjunction with the accompanying drawings. 26 Brief Description of
Drawings   Z 4 S E P 2002 WO 00/04714 PCT/JP99/03772 14 Figs . 1 ( a ) to 1
( d ) are conceptual diagrams showing a video display method according to a
first embodiment of the present invention; Figs . 2 ( a ) to 2 ( d ) are
conceptual diagrams showing a video 5 display method according to a second
embodiment of the present invention; Figs. 3(a) and 3(b) are conceptual
diagrams showing a video display method according to a third embodiment of
the present invention; 10 Figs. 4(a) and 4(b) are conceptual diagrams
showing a 



video display method according to a fourth embodiment of the present
invention; Figs . 5 ( a ) to 5 ( d ) arc conceptual diagrams showing a
video display method according to a fifth embodiment of the present 15
invention; Figs . 6 ( a ) to 6 ( d ) are conceptual diagrams showing a
video display method according to a sixth embodiment of the present
invention; Figs . 7 ( a ) to 7 ( d ) are conceptual diagrams showing a
video 20 display method according to a seventh embodiment of the present
invention; Figs . 8 ( a ) to 8 ( d ) are conceptual diagrams showing a
video display method according to an eighth embodiment of the present
invention; 25 Figs . 9 ( a ) to 9 ( d ) are conceptual diagrams showing a
video   2 4 S E P 2002 WO 00/04714 PCT/JP99/03772 15 display method
according to a ninth embodiment of the present invention; Figs. 10(a) and
10(b) are conceptual diagrams showing a video display method according to a
tenth embodiment of the 5 present invention; Figs. 11(a) and 11(b) are
conceptual diagrams showing a video display method according to an eleventh
embodiment of the present invention; Fags. 12(a) and 12(b) are conceptual
diagrams showing I0 a video display method according to a twelfth
embodiment of the present invention; Fig. 13 is a conceptual diagram
showing a video display method according to a thirteenth embodiment of the
present invention; 15 Figs. 14(a) and 14(b) are conceptual diagrams of a
scanning structure not performing and performing) offset processing on a
vertical synchronizing signal every prescribed field in the video display
method shown in Fig. 13 respectively, and Figs. 14(c) and 14(d) are timing
charts of the vertical 20 synchronizing signal; Fig. 15 is a block diagram
showing the structure of a video display apparatus implementing the video
display methods according to the first to thirteenth embodiments of the
present invention; 25 Fig. 16 is a block diagram showing the structure of a



2 4 S E P 2002 WO 00I04714 PCT/JP99/03772 16 reciprocation processing part
of Fig. 15; Fig. 17 is a block diagram showing the structure of a
reciprocating signal processing part of Fig. 16; Fig. 18 is a timing chart
for illustrating operations 5 of the reciprocating signal processing part
of Fig. 17; Fig. 19 is a block diagram showing the structure of a
reciprocation control processing part of Fig. 16; Fig. 20 is a timing chart
for illustrating operations of a mode promotion even/odd determination
circuit shown in 10 Fig. 19; Fig. 21 is a taming chart for illustrating
operations of the mode promotion even/odd determination circuit shown in
Fig. 19; Fig. 22 is a flow chart showing operations of a CPU of 15 Fig. 19;
Fig. 23 illustrates a conventional unidirectional progressive scanning
system; Fig. 24 illustrates a conventional unidirectional interlaced
scanning system; and 20 Fig. 25 illustrates a bidirectional progressive
scanning system. Best Mode for Carrying Out the Invention Embodiments of a
video display method according to the 25 present invention are now
described with reference to Figs.   2 ~ S E P 2002 WO 00I04714 17
PCT/JP99/03772 1(a) to 14(d). In the following description, scanning of
forward paths in bidirectional scanning is referred to as trace ( forward
scanning ) , and scanning of backward paths is referred to as retrace
(backward scanning). 5 Referring to Figs . 1 ( a) to 14 ( b ) , solid
circles show trace scanning lines , and broken circles show retrace
scanning lines . Further, halftone circles show scanning lines obtained by
interpolation. Symbols FO and FE denote odd and even frames respectively,
and symbols fl and f2 denote first and second 10 fields respectively.
Symbol 1L denotes a period of one scanning line, and symbol 1H denotes one
horizontal scanning period. Figs . 1 ( a ) to 1 ( d ) show a video display
method according to a first embodiment of the present invention. Figs. 1(a)
15 and 1(b) are conceptual diagrams of scanning lines and a scanning
structure with a vertical synchronizing signal not sub jetted to offset
processing every frame, and Figs . 1 ( c ) and 1(d) are conceptual diagrams
of the scanning lines and the scanning structure with the vertical
synchronizing signal 20 subjected to offset processing every frame.
According to this embodiment, an input video signal of an interlaced
scanning system having a vertical scanning frequency of 60 Hz and 525
scanning lines is subjected to 



interlace/progressive conversion (hereinafter referred to as 25 I/P
conversion) and progressive/progressive conversion   2 4 S E P 2002 WO
00/04714 PCT/JP99/03772 18 (hereinafter referred to as P/P conversion) ,
and displayed in a bidirectional progressive scanning system with the
vertical scanning frequency of 60 Hz and 1050 scanning lines by
reciprocating deflection. In this case) scanning line 5 interpolation is
performed on the input video signal by an inter-field operation or an
intra-field operation in I/P conversion and P/P conversion, to quadruple
the number of the scanning lines. Further, an input video signal of a
progressive scanning 10 system having a vertical spanning frequency of 60
Hz and 525 scanning lines is subjected to P/P conversion so that the number
of scanning lines is doubled, and displayed in a bidirectional progressive
spanning system with the vertical scanning frequency of 60 Hz and 1050
scanning lines by reciprocating 15 deflection. Referring to Figs. 1(a) to
1(d)) an input video signal of a progressive scanning system having 525
scanning lines is subjected to P/P conversion. Each frame has even scanning
lines , and hence the scanning 20 directions for the respective scanning
lines are identical to each other in the odd and even frames FO and FE if
the vertical synchronizing signal is not subjected to offset processing
every frame, as shown in Figs. 1(a) and 1(b). When the vertical
synchronizing signal is sub jetted to 25 offset processing by a half
horizontal scanning period every   2 4 S E P 2002 WO 00I04714 19
PCTlJP99/03772 frame, on the other hand, the scanning directions for the
respective scanning lines are reversed in the odd and even frames FO and
FE, as shown in Figs. 1(c) and 1(d). Figs . 2 ( a ) to 2 ( d ) show a video
display method according 5 to a second embodiment of the present invention.
Figs. 2(a) and 2(b) are conceptual diagrams of scanning lines and a
scanning structure with a vertical synchronizing signal not subjected to
offset processing every frame ( and Figs . 2 ( c ) and 2(d) are conceptual
diagrams of the scanning lines and the 10 scanning structure with the
vertical synchronizing signal subjected to offset processing every frame. 



According to this embodiment, an input video signal of an interlaced
scanning system having a vertical scanning frequency of 60 Hz and 525
scanning lines is subjected to I/P 15 conversion and P/P conversion so that
the number of scanning lines is quadruped and the vertical scanning
frequency is converted to 120 Hz, and thereafter displayed in a
bidirectional interlaced scanning system with the vertical scanning
frequency of 120 Hz and 1050 scanning lines by 20 reciprocating deflection.
In this case, the vertical synchronizing signal is subjected to offset
processing by a 1/4 horizontal scanning period when the second field f2 of
each frame is started, whereby interlaced relation can be kept between the
first field fl and 25 the second field f2.   2 4 S E P 2002 WO 00/04714
PCT/JP99/03772 20 Further, a progressive scanning system having a vertical
scanning frequency of 60 Hz and 525 scanning lines is subjected to P/P
conversion so that the number of scanning lines is doubled and the vertical
scanning frequency is converted to 120 Hz, 5 and thereafter displayed in a
bidirectional interlaced scanning system with the vertical scanning
frequency of 120 Hz and Z050 scanning lines by reciprocating deflection. In
this case, the vertical synchronizing signal is subjected to offset
processing by a 1/4 horizontal scanning 10 period when the second field f2
of each frame is started, whereby interlaced relation can be kept between
the first field fl and the second field f2. Referring to Figs. 2(a) to
2(d), an input video signal of a progressive scanning system having 525
scanning lines is 15 subjected to P/P conversion. Each frame has even
scanning lines, and hence the scanning directions for the respective
scanning lines are identical to each other in the odd and even frames FO
and FE if the vertical synchronizing signal is not subjected to offset
processing 20 every frame, as shown in Figs. 2(a) and 2(b). When the
vertical synchronizing signal is subjected to offset processing by a half
horizontal scanning period every frame, on the other hand, the scanning
directions for the respective scanning lines are reversed in the odd and
even 25 frames FO and FE, as shown in Figs. 2(c) and 2(d).   



1'+ S E P 2002 WO 00/04714 PCTIJP99103772 2I Figs . 3 ( a ) and 3 ( b )
show a video display method according to a third embodiment of the present
invention. Fig. 3(a) is a conceptual diagram of scanning lines, and Fig.
3(b) is a conceptual diagram of a scanning structure. 5 According to this
embodiment, an input video signal of an interlaced scanning system having a
vertical scanning frequency of 60 Hz and 525 scanning lines is subjected to
I/P conversion so that the number of scanning lines is doubled, and
thereafter displayed in a bidirectional progressive 10 scanning system with
the vertical scanning frequency of 60 Hz and 525 spanning lanes by
reciprocating deflection. Further, an input video signal of a progressive
scanning system having a vertical spanning frequency of 60 Hz and 525
scanning lines is displayed in a bidirectional progressive 15 scanning
system with the vertical scanning frequency of 60 Hz and 525 scanning lines
by reciprocating deflection. Figs. 3(a) and 3(b) show an input video signal
of a progressive scanning system having 525 scanning lines. Each frame has
odd spanning lines , and hence the scanning 20 directions for the
respective scanning lines are reversed in the odd and even frames FO and FE
with no offset processing on a vertical synchronizing signal every frame,
as shown in Figs. 3(a) and 3(b). Figs . 4 ( a ) and 4 ( b ) show a video
display method according 25 to a fourth embodiment of the present
invention. Fig. 4(a)   2 4 S E P 2002 WO 00/04714 PCT/JP99/03772 22 is a
conceptual diagram of scanning lines, and Fig. 4(b) is a conceptual diagram
of a scanning structure. According to this embodiment, an input video
signal of an interlaced scanning system having a vertical scanning 5
frequency of 60 Hz and 525 scanning lines is subjected to I/P conversion so
that the number of scanning lines is doubled and the vertical scanning
frequency is converted to 120 Hz, and thereafter displayed in a
bidirectional interlaced scanning system with the vertical scanning
frequency of 120 Hz and 525 10 scanning lines by reciprocating deflection.
In an input video signal of a progressive scanning system having a vertical
scanning frequency of 60 Hz and 5Z5 scanning lines, further, the vertical
scanning frequency is converted to 120 Hz ( so that the video signal
displayed in a bidirectional 15 interlaced scanning system with the
vertical scanning frequency of 120 Hz and 525 scanning lines by
reciprocating deflection. Figs. 4(a) and 4(b) show an input video signal of
a progressive scanning system having 525 scanning lines. 20 Each frame has
odd scanning lines , and hence interlaced relation can be kept between the
first field fl and the second field f2 with no offset processing on a
vertical synchronizing signal every second field f2 of each frame, as shown
in Figs. 4(a) and 4(b). 25 Since each frame has odd scanning lines,
further, the   2 4 S E P 2002 WO 00I04714 PCT/JP99/0377Z 23 scanning
directions for the respective scanning lines are 



reversed in the odd and even frames FO and FE with no offset processing on
the vertical synchronizing signal every frame. Figs . 5 ( a ) to 5 ( d )
show a video display method according 5 to a fifth embodiment of the
present invention. Figs. 5(a) and 5(b) are conceptual diagrams of scanning
lines and a scanning structure with a vertical synchronizing signal not
subjected to offset processing every frame, and Figs. 5(c) and 5(d) are
conceptual diagrams of the scanning lines and the 10 scanning structure
with the vertical synchronizing signal subjected to offset processing every
frame. According to this embodiment, an input video signal of a progressive
scanning system having a vertical scanning frequency of 60 Hz and 262
scanning lines is sub jetted to P/P 15 conversion so that the number of
scanning lines is quadruped, and displayed in a bidirectional progressive
scanning system with the vertical scanning frequency of 60 Hz and 1048
scanning lines by reciprocating deflection. Each frame has even scanning
lines , and hence the scanning 20 directions for the respective scanning
lines are identical to each other in the odd and even frames FO and FE if
the vertical synchronizing signal is not subjected to offset processing
every frame, as shown in Figs. 5(a) and 5(b). When the vertical
synchronizing signal is subjected to 25 offset processing by a half
horizontal scanning period every   2 4 S E P 2002 WO 00/04714
PCT/JP99/03772 24 frame, on the other hand, the scanning directions fox the
respective scanning lines are reversed in the odd and even frames FO and
FE, as shown in Figs. 5(c) and 5(d). Similar processing can be parried out
for performing P/P 5 conversion on an input video signal of a progressive
scanning system having a vertical scanning frequency of 60 Hz and 263
scanning lines thereby quadrupling the number of scanning lines and
displaying the video signal in a bidirectional progressive scanning system
with the vertical scanning frequency of 60 Hz 10 and 1052 scanning lines by
reciprocating deflection. Figs . 6 ( a ) to 6 ( d ) show a video display
method according to a sixth embodiment of the present invention. Figs. 6(a)
and 6(b) are conceptual diagrams of scanning lines and a scanning structure
with a vertical synchronizing signal not 15 subjected to offset processing
every frame, and Figs . 6 ( c ) and 6(d) are conceptual diagrams-of the
scanning lines and the scanning structure with the vertical synchronizing
signal subjected to offset processing every frame. 



According to this embodiment, an input video signal of 20 a progressive
scanning system having a vertical scanning frequency of 60 Hz and 262
scanning lines is subjected to P/P conversion so that the number of
scanning lines is quadrupled and the vertical scanning frequency is
converted to 120 Hz and thereafter the vertical synchronizing signal is
subjected to 25 offset processing by a 1/4 horizontal scanning period when
the   2 4 S E P 2002 WO 00I04714 25 PCT/JP99103772 second field f2 of each
frame is started, for displaying the video signal in a bidirectional
interlaced scanning system with the vertical scanning frequency of Z20 Hz
and 1046 scanning lines by reciprocating deflection. 5 Thus, the vertical
synchronizing signal is subjected to offset processing by a 1/4 horizontal
scanning period every second field f2 of each frame, whereby interlaced
relation can be kept between the first field fl and the second field f2.
Each frame has even scanning lines , and hence the scanning 10 directions
for the respective scanning lines are identical to each other in the odd
and even frames FO and FE if the vertical synchronizing signal is not
subjected to offset processing every frame, as shown in Figs. 6(a) and
6(b). When the vertical synchronizing signal is subjected to 15 offset
processing by a half horizontal scanning period every frame, on the other
hand, the scanning directions for the respective scanning lines are
reversed in the odd and even frames FO and FE, as shown in Figs. 6(c) and
6(d). Similar processing can be carried out for performing P/P 20
conversion on an input video signal of a progressive scanning system having
a vertical scanning frequency of 60 Hz and 263 scanning lines for
converting the vertical scanning frequency to 120 Hz and thereafter
performing offset processing on the vertical synchronizing signal by a 1/4
horizontal scanning 25 period when the second field f2 of each frame is
started, for   2 4 S E P 2002 WO 00/04714 PCT/JP99/03772 26 displaying the
video signal in a bidirectional progressive scanning system with the
vertical scanning frequency of 120 Hz and 1052 scanning lines by
reciprocating deflection. Figs . 7 ( a ) to 7 ( d ) show a video display
method according 5 to a seventh embodiment of the present invention . Figs
. 7 ( a ) and 7(b) are conceptual diagrams of scanning lines and a scanning
structure with a vertical synchronizing signal not subjected to offset
processing every frame ( and Figs . 7 ( c ) and 7(d) are conceptual
diagrams of the scanning lines and the 10 scanning structure with the
vertical synchronizing signal 



subjected to offset processing every frame. According to this embodiment,
an input video signal of a progressive scanning system having a vertical
scanning frequency of 60 Hz and 262 scanning lines is subjected to P/P 15
conversion so that the number of scanning lines is doubled, and displayed
in a bidirectional progressive scanning system with the vertical scanning
frequency of 60 Hz and 524 scanning lines by reciprocating deflection. Each
frame has even scanning lines , and hence the scanning 20 directions for
the respective scanning lines are identical to each other in the odd and
even frames FO and FE if the vertical synchronizing signal is not subjected
to offset processing every frame, as shown in Figs. 7(a) and 7(b). When the
vertical synchronizing signal is subjected to 25 offset processing by a
half horizontal scanning period every   2 ~ S E P 2002 WO 00l04714
PCT/JP99/03772 27 frame, on the other hand, the scanning directions for the
respective scanning lines are reversed in the odd and even frames FO and
FE) as shown in Figs. 7(c) and 7(d). Similar processing can be carried out
for performing P/P 5 conversion on an input video signal of a progressive
scanning system having a vertical scanning frequency of 60 Hz and 263
scanning lines thereby doubling the number of scanning lines and displaying
the video signal in a bidirectional progressive scanning system with the
vertical scanning frequency of 60 Hz 10 and 526 scanning lines by
reciprocating deflection. Figs . 8 ( a ) to 8 ( d ) show a video display
method according to an eighth embodiment of the present invention . Figs .
8 ( a ) and 8(b) are conceptual diagrams of scanning lines and a scanning
structure with a vertical synchronizing signal not 15 sub jecfsd to offset
processing every frame ) and Figs . 8 ( c ) and 8(d) are conceptual
diagrams of the scanning lines and the _ scanning structure with the
vertical synchronizing signal subjected to offset processing every frame.
According to this embodiment, an input video signal of 20 a progressive
scanning system having a vertical scanning frequency of 60 Hz and 262
scanning lines is subjected to P/P conversion so that the number of
scanning lines is doubled and the vertical scanning frequency is converted
to 120 Hz) and thereafter the vertical synchronizing signal is subjected to
25 offset processing by a 1/4 horizontal scanning period when the   2 ~r S
E P 2002 



WO 00/047t4 PCT/JP99/03772 28 second field f2 of each frame is started, for
displaying the video signal in a bidirectional interlaced scanning system
with the vertical scanning frequency of 120 Hz and 524 scanning lines by
reciprocating deflection. 5 Thus, the vertical synchronizing signal is sub
jetted to offset processing by a 1/4 horizontal scanning period every
second field f2 of each frame, whereby interlaced relation can be kept
between the first field fl and the second field f2. In this embodiment, the
vertical synchronizing signal is 10 delayed by a 1/4 horizontal scanning
period every second field f2. Each frame has even scanning lines , and
hence the scanning directions for the respective scanning lines axe
identical to each other in the odd and even frames FO and FE if the
vertical 15 synchronizing signal is not subjected to offset processing
every frame, as shown in Figs. 8(a) and 8(b). When the vertical
synchronizing signal is subjected to offset processing by a half horizontal
scanning period every frame, on the other hand, the scanning directions for
the 20 respective scanning lines are reversed in the odd and even frames FO
and FE, as shown in Figs. 8(c} and 8(d). Figs . 9 ( a ) to 9 ( d ) show a
video display method according to a ninth embodiment of the present
invention. Figs. 9(a} and 9(b) are conceptual diagrams of scanning lines
and a 25 scanning structure with a vertical synchronizing signal not   2 4
S E P 2002 WO 00/047I4 PCT/JP99103772 29 subjected to offset processing
every frame ( and Figs . 9 ( c ) and 9(d) are conceptual diagrams of the
scanning lines and the scanning structure with the vertical synchronizing
signal subjected to offset processing every frame. 5 According to this
embodiment, an input video signal of a progressive scanning system having a
vertical scanning frequency of 60 Hz and 263 scanning lines is subjected to
P/P conversion so that the number of scanning lines is doubled and the
vertical scanning frequency is converted to 120 Hz and 10 thereafter the
vertical synchronizing signal is subjected to offset processing by a 1/4
horizontal scanning period when the second field f2 of each frame is
started, for displaying the video signal in a bidirectional interlaced
scanning system with the vertical scanning frequency of 120 Hz and 526
scanning lines 15 by reciprocating deflection. Thus, the vertical
synchronizing signal is subjected to offset processing by a 1/4 horizontal
scanning period every second field f2 of each frame) whereby interlaced
relation can be kept between the first field f1 and the second field f2. 20
According to this embodiment) the vertical synchronizing signal is set
forward by a 1/4 horizontal scanning period every second field f2. Each
frame has even scanning lines , and hence the scanning directions for the
respective scanning lines are identical to 



25 each other in the odd and even frames FO and FE if no offset   2 ~ S E P
2002 WO 00I04714 30 PCT/JP99/03772 processing is performed every frame, as
shown in Figs. 9(a) and 9(b). When the vertical synchronizing signal is
subjected to offset processing by a half horizontal scanning period every 5
frame, on the other hand, the scanning directions for the respective
scanning lines are reversed in the odd and even frames FO and FE, as shown
in Figs. 9(c) and 9(d). Figs. 10(a) and 10(b) show a video display method
according to a tenth embodiment of the present invention. Fig. 10 10 ( a )
is a conceptual diagram of scanning lines ( and Fig . 10 ( b ) is a
conceptual diagram of a scanning structure. According to this embodiment,
an input video signal of an interlaced scanning system having a vertical
scanning frequency of 60 Hz and 1125 scanning lines is subjected to I /P 15
conversion so that the number of scanning lines is doubled, and displayed
in a bidirectional progressive scanning system with the vertical scanning
frequency of 60 Hz and 1125 scanning lines by reciprocating deflection.
Each frame has odd scanning lines, and hence the scanning 20 directions for
the respective scanning lines axe reversed in the odd and even frames FO
and FE with no offset processing on a vertical synchronizing signal every
frame, as shown in Figs. 10(a) and 10(b). Figs. 11(a) and 11(b) show a
video display method 25 according to an eleventh embodiment of the present
invention.   2 ~r S E P 2002 WO 00/04714 31 PCTIJP99103772 Fig . 11 ( a )
is a conceptual diagram of scanning lines , and Fig . 11(b) is a conceptual
diagram of a scanning structure. According to this embodiment, an input
video signal of 



an interlaced scanning system having a vertical scanning 5 frequency of 60
Hz and 1125 scanning lines is subjected to I/P conversion so that the
number of scanning lines is doubled and the vertical scanning frequency is
converted to 120 Hz, and thereafter displayed in a bidirectional interlaced
scanning system with the vertical scanning frequency of 120 Hz and 1125 10
scanning lines by reciprocating deflection. Each frame has odd scanning
lines, and hence interlaced relation can be kept between the first field f1
and the second field f2 with no offset processing on a vertical
synchronizing signal every second field f2 of each frame ) as shown in Figs
. 15 11(a) and 11(b). Since each frame has odd scanning lines, further, the
scanning directions for the respective scanning lines are reversed in the
odd and even frames FO and FE with no offset processing on the vertical
synchronizing signal every frame. 20 Figs. 12(a) and 12(b) show a video
display method according to a twelfth embodiment of the present invention.
Fig . 12 ( a ) is a conceptual diagram of scanning lines , and Fig . 12(b)
is a conceptual diagram of a scanning structure. According to this
embodiment , an input video signal of 25 an interlaced scanning system
having a vertical scanning   2 ~+ S E P 2002 WO 00I04714 PCT/JP99103772 32
frequency of 60 Hz and 1125 scanning lines is displayed in a bidirectional
interlaced scanning system with the vertical scanning frequency of 60 Hz
and 1125 scanning lines by reciprocating deflection. 5 Each frame has odd
scanning lines , and hence interlaced relation can be kept between the
first field fl and the second field f2 with no offset processing on a
vertical synchronizing signal every second field f2 of each frame, as shown
in Figs. 12(a) and 12(b). 10 Since each frame has odd scanning lines,
further, the scanning directions for the respective scanning lines are
reversed in the odd and even frames FO and FE with no offset processing on
the vertical synchronizing signal every frame. Fig. 13 is a conceptual
diagram of scanning lines in a 15 video display method according to a
thirteenth embodiment of the present invention. Fig. 14(a) is a conceptual
diagram showing a scanning structure in the case of performing no offset
processing on prescribed fields in the video display method shown in Fig.
20 13 ( and Fig . 14 ( b ) is a conceptual diagram showing the scanning
structure in the case of performing offset processing on prescribed fields
in the video display method shown in Fig. 13 . Fig . 14 ( c ) is a timing
chart of a vertical synchronizing signal in the case of performing no
offset processing on 25 prescribed fields in the video display method shown
in Fig.   2 ~ S E P 2002 WO 00I04714 PCTIJP99103772 33 



13, and Fig. 14(d) is a timing chart of the vertical synchronizing signal
in the case of performing offset processing on prescribed fields in the
video display method shown in Fig. 13. 5 In an input video signal of an
interlaced scanning system having a vertical scanning frequency of 60 Hz
and 1125 scanning lines , the vertical scanning frequency is converted to
120 Hz and thereafter the video signal displayed in a bidirectional
interlaced scanning system of a four-field sequence with the 10 vertical
scanning frequency of 120 Hz and 1125 scanning lines according to this
embodiment. When no offset processing is performed on a vertical
synchronizing signal in second, third and fourth fields f2) f3 and f4 of
each frame, each scanning line of each field is 15 not formed on an
intermediate portion between scanning lines of a previous field ) as shown
in Figs . 14 ( a ) and 14 ( c ) . Thus , the picture quality is disturbed.
When the vertical synchronizing signal is subjected to offset processing by
a 1/8 horizontal scanning period, a 1/8 20 horizontal scanning period and a
1/4 horizontal spanning period when the second, third and fourth fields f2,
f3 and f4 are started respectively as shown in Figs. 14(b) and 14(d),
interlaced relation can be kept between the first field fl and the second
field f2, between the second field f2 and the third 25 field f3 , between
the third field f3 and the fourth field f4   2 ~ s E P zooz WO 00I04714
PCT/JP99/03772 34 and between the fourth field f4 and the first field fl.
Since each frame has odd scanning lines, further, the scanning directions
fox the respective scanning lines are reversed in the odd and even frames
FO and FE with no offset 5 processing on the vertical synchronizing signal
every frame. Table 1 shows conversion methods fox various types of video
signals.   2 4 S E P 2002 WO 00/04714 PcT/JP99/o3772 35 Table 1 5 10 15 20
OutputProcessingVerticalNumberRecip-InputConversionfSys-Fre-rotatingInterla
ceExamplaryMagnifica-Scan-temquencyFrameKeepingConversiontemlionnine~H
Z~InversionLinesP60I/2H--525I-->1050PI4evenIl201/2H1/4H525I-11050IP601/2H~Z
62P-'1048P263P-->1052Pp4evenI12Q1/2H1/4H262P->1048I263P--~ 105 2I525I--~
525PP60automat i c~1125I-I125PI2odd525I-' 525II120automaticautomatic1125I
1125I262P- 524Pp601/2H--263P--~ 526P525P-1050PP2even262P-
524II1Z0l/2H1/4H263P---> 526I525P---~ 1050I525I-
525II1oddI60automatic1125I-->1125II120automatic1/8H,1/4H1125I->1125II262P-
262PP601/2H'~750P- 750Peven262P--> 262II12Q1/2H1/4H750P-
750IP1P60automatic1/4H263P-' 263P525P--> 525Podd263P--~
263IIl20automaticautomatic525P- 525I 25 Referring to Table 1, "I" stands
for an interlaced   2 4 S E P 2002 WO 00/047l4 36 PCT/JP99/03772 scanning
system and "P" stands for a progressive scanning system in "input System"
and "Output System". "Vertical Conversion Magnification" indicates the
magnification for increasing the number of scanning lines in each frame in
I/P 5 conversion and P/P conversion. "Even" and "odd" in "Number of
Scanning Lines" indicate that the numbers of scanning lines in single
frames are even and odd respectively. "Output Frequency" indicates the
vertical scanning frequency. "Reciprocating Frame Reversion" in
"Processing" IO indicates an offset quantity of the vertical synchronizing 



signal for reversing the scanning direction for each scanning line in the
odd and even frames FO and FE, "1/2H" indicates that the vertical
synchronizing signal is subjected to offset processing by a half horizontal
scanning period, and 15 "automatic" indicates that the scanning direction
is automatically reversed with no offset processing on the vertical
synchronizing signal. "Interlace Keeping" in "Processing" indicates the
offset quantity of the vertical synchronizing signal for a prescribed field
for keeping 20 interlaced relation between the respective fields of each
frame. "1/4H" indicates that the vertical synchronizing signal is subjected
to offset processing by a 1/4 horizontal scanning period, and "automatic"
indicates that interlaced relation is automatically kept with no offset
processing on the vertical 25 synchronizing signal.   2 4 S E P 2002 WO
00/04714 PCT/JP99103772 37 "I" and "P" in "Exemplary Conversion" stand for
a video signal of an interlaced scanning system and a video signal of a
progressive scanning system respectively. For example, "525T --~ 1050P"
indicates that a video signal of an interlaced 5 scanning system having 525
scanning lines is displayed in a bidirectional progressive scanning system
with 1050 scanning lines. "1125I -- 1125II" indicates that a video signal
of an interlaced scanning system having 1125 scanning lines is displayed in
a bidirectional interlaced scanning system of a 10 four-field sequence with
1125 scanning lines ( see Figs . 13 and 14(a) to 14(d)). When each frame
has even scanning lines, the vertical synchronizing signal is subjected to
offset processing by a half horizontal scanning period every frame, so that
the 15 scanning directions for the respective scanning lines are reversed
in the odd and even frames FO and FE, as shown in Table 1. When each frame
has odd scanning lines , on the other hand, the scanning directions for the
respective scanning lines are automatically reversed in the odd and even
frames FO and FO 20 with no offset processing on the vertical synchronizing
signal every frame. When the scanning directions for the respective
scanning lines are alternately reversed in the odd and even frames FO and
FE, an error between a forward time and a backward scanning 25 or between
brightness of forward scanning lines and that of   1 ~+ S E P 200Z WO
00I04714 38 PCTLIP99/03772 backward scanning lines is averaged on the time
base, to cause no deterioration of the picture quality. Thus, design
accuracy for a deflection system is relaxed. When each frame has even
spanning lines, the vertical 5 scanning frequency is converted from 60 Hz
to 120 Hz and the vertical synchronizing signal is subjected to offset
processing by a 1/4 horizontal scanning period when the second field f2 of
each frame is started, so that interlaced relation can be kept between the
first field fl and the second field 10 f2. When each frame has odd scanning
lines ( on the other hand, the vertical scanning frequency is converted
from 60 Hz to 120 Hz so that interlaced relation can be automatically kept
between the first field fl and the second field f2 with no offset
processing on the vertical synchronizing signal every second 15 field f2 of
each frame. Thus, the picture quality can be improved by keeping interlaced
relation between the first field fl and the second field f2 of each frame.
Fig. 15 is a block diagram showing the structure of a 20 video display
apparatus carrying out the video display methods according to the first to
thirteenth embodiments of the present invention. In the video display
apparatus shown in Fig. 15, a composite video signal VD is supplied to a
Y/C separation 25 circuit (luminance signal/chrominance signal separation 



2 ~r S E P 2002 WO 0D/04714 PCT/JP99/D3772 39 circuit ) 1 and an input
terminal a of a selector 21. The Y/C separation circuit 1 separates a
luminance signal and a chrominance signal from the video signal VD, and
supplies a video signal VDI consisting of the luminance signal and 5
chrominance difference signals to another input terminal b of the selector
21. A synchronizing signal separation circuit 2 separates a horizontal
synchronizing signal HI and a vertical synchronizing signal VI from the
video signal VD, and supplies 10 the horizontal synchronizing signal HI and
the vertical synchronizing signal VI to a control signal generation circuit
10. A signal determination circuit 11 determines the type of the input
video signal VD, and supplies the result of determination to the control
signal generation circuit 10. 15 The control signal generation circuit 10
generates horizontal synchronizing signals H1 to H4 and vertical
synchronizing signals V1 to V4 in response to the horizontal synchronizing
signal HI and the vertical synchronizing signal VI and, outputs switching
signals SW1 to SW4 and conversion 20 magnification specifying signals G1
and G2 while switching the frequency of a clock signal CLK on the basis of
the result of determination by the signal determination circuit 11. The
frequencies of the horizontal synchronizing signal HI, the horizontal
synchronizing signal H2 and the horizontal 25 synchronizing signals H3 and
H4 are 15.7 KHz, 31.5 KHz and 62.9   2 ~r S E P 2002 WO 00/04714
PCT/JP99103772 40 KHz respectively. The frequencies of the vertical
synchronizing signals V1, V2 and V3 and the vertical synchronizing signal
V4 are 59.94 Hz and 119.88 Hz respectively. 5 The selector 21 selectively
outputs the video signal VD supplied to the input terminal a or the video
signal VDI supplied to the other input terminal b on the basis of the
switching signal SW1. The output signal of the selector 21 is input in an
interlace/progressive conversion part (hereinafter 10 referred to as an I/O
conversion part ) 3 and an input terminal a of a selector 22. The I/P
conversion part 3 converts the video signal VDI of an interlaced scanning
system to a video signal of a progressive scanning system in response to
the horizontal 15 synchronizing signal H1, the vertical synchronizing
signal VI and the clock signal CLK, and inputs this video signal in another
input terminal b of the selector 22. Tn this case, the I/P conversion part
3 increases the number of scanning lines by an inter-field operation or an
infra-field operation in a 20 magnification specified by the conversion
magnification specifying signal G1. The I/P conversion part 3 employs an
inter-field operation for a still picture, while employing an intra-field
operation for a motion picture. The selector 22 selectively outputs the
video signal 25 supplied to the input terminal a or that supplied to the
other   2 4 S E P 2002 



WO 00/04714 PCT/JP99103772 41 input terminal b on the basis of the
switching signal SW2. The output signal of the selector 22 is input as a
video signal VD1 in a progressive/progressive conversion part (hereinafter
referred to as a P/P conversion part j 4 and an input terminal 5 a of a
selector 23. The P/P conversion part 4 converts the video signal VD1 of a
progressive scanning system to a video signal of a progressive scanning
system in response to the horizontal synchronizing signal H2, the vertical
synchronizing signal V2 10 and the clock signal CLK, and inputs this video
signal in another input terminal b of the selector 23. In this case, the
P/P conversion part 4 increase the number of scanning lines by an
intra-field operation in a magnification specified by the conversion
magnification specifying signal G2. 15 The selector 23 selectively outputs
the video signal supplied to the input terminal a or that supplied to the
other input terminal b on the basis of the switching signal SW3. The output
signal of the selector 23 is input as a video signal VD2 in a 120 Hz
conversion part 5 and an input terminal a of 20 a selector 24. The 1Z0 Hz
conversion part 5 converts the video signal VDZ of a progressive scanning
system having a vertical scanning frequency of 60 Hz to a video signal of a
progressive scanning system having a vertical scanning frequency of 120 Hz
in 26 response to the horizontal synchronizing signal H3, the   2 4 S E P
2002 WO 00/04714 42 PCT/JP99/03772 vertical synchronizing signal V3 and the
clock signal CLK, and inputs this video signal in another input terminal b
of the selector 24. The selector 24 selectively outputs the video signal 5
supplied to the input terminal a or that supplied to the other input
terminal b on the basis of the switching signal SW4. The output signal of
the selector 24 is input as a video signal VD3 in a reciprocation
processing part 6. The reciprocation processing part 6 alternately reverses
10 the time base of the video signal VD3 every scanning line in response to
the horizontal synchronizing signal H4, the vertical synchronizing signal
V4 and the clock signal CLK, and outputs the processed signal as a video
signal VD4. The reciprocation processing part 6 outputs a horizontal 15
synchronizing signal HO and a vertical synchronizing signal VO on the basis
of the horizontal synchronizing signal H4 and the vertical synchronizing
signal V4. The structure of the reciprocation processing part 6 is
described later. A dematrix circuit 7 converts the video signal VD4 output
20 from the reciprocation processing part 6 to a primary color 



signal VDO consisting of an R signal, a G signal and a B signal and
supplies this signal to a CRT (cathode ray tube) 9. A deflection circuit 8
supplies a horizontal deflection signal LH and a vertical deflection signal
LV for bidirectional 25 scanning to a deflection coil ( not shown ) of the
CRT 9 in   2 4 S E P 200Z WO 00I04714 43 PCT/.ff 99103772 synchronization
with the horizontal synchronizing signal HO and the vertical synchronizing
signal VO output from the reciprocation processing part 6. According to
this embodiment, the I/P conversion part 5 3, the P/P conversion part 4 and
the I20 Hz conversion part 5 correspond to the conversion circuit, the
reciprocation processing part 6 corresponds to the scanning line reversion
circuit, and the dematrix circuit 7, the deflection circuit 8 and the CRT 9
form the display part. 10 Exemplary operations of the video display
apparatus shown in Fig. 15 are now described. A video signal of an
interlaced scanning system having 525 scanning lines and a vertical
scanning frequency of 60 Hz is displayed in a bidirectional interlaced
scanning system with 1050 scanning 15 lines and a vertical scanning
frequency of 120 Hz. In this case, the selectors 21, 22, 23 and 24 are
switched toward the input terminals b. The Y/C separation circuit 1 outputs
the video signal VDI of an interlaced scanning system having 525 scanning
lines and a vertical scanning frequency 20 of 60 Hz. The I/P conversion
part 3 converts the video signal VDI to the video signal VD1 of a
progressive scanning system having 525 scanning lines and the vertical
scanning frequency of 60 Hz. Then, the P/P conversion part 4 converts the
video signal 25 VD1 to the video signal VD2 of a progressive scanning
system   2 ~r S E P 2002 WO 00/047I4 44 PCT/JP99103772 having 1050 scanning
lines and the vertical scanning frequency of 60 Hz . Thereafter the 120 Hz
conversion part 5 converts the video 



signal VD2 to the video signal VD3 having 1050 scanning lines 5 1050 and a
vertical scanning frequency of 120 Hz. The reciprocation processing part 6
alternately reverses the time base of the video signal VD3 every scanning
line, and outputs the video signal VD4 of a bidirectional scanning system
having 1050 scanning lines and the vertical scanning frequency of 120 10
Hz. The dematrix circuit 7 outputs the primary color signal VDO to the CRT
9 on the basis of the video signal VD4, while the deflection circuit 8
supplies the horizontal deflection signal LH and the vertical deflection
signal LV to the 15 deflection coil of the CRT 9 in synchronization with
the horizontal synchronizing signal HO and the vertical synchronizing
signal V0. Thus, the CRT 9 displays an image by bidirectional scanning with
1050 scanning lines and the vertical scanning frequency of Z20 Hz. 20 The
video display apparatus shown in Fig. 15 is not restricted to the above but
can display any of various video signals in a bidirectional interlaced
scanning system or a bidirectional progressive scanning system with a
desired number of scanning lines and a desired vertical scanning 25
frequency.   2 ~ S E P 2002 WO 00104714PCT1JP99/0377245Inorder to display
avideo signal of aninterlacedscanningsystem having 525scanning lines anda
verticalscanningfrequency of 60 Hzin a
bidirectionalprogressivescanningsystem with 1050 scanning lines and the
vertical5 scanningfrequency of 60 Hz,for example, the selector 24 is
switched toward the input terminal a. In order to display a video signal of
a progressive scanning system having 525 scanning lines and a vertical
scanning frequency of 60 Hz in a bidirectional interlaced scanning system
with 1050 scanning 10 lines and a vertical scanning frequency of 120 Hz ,
the selectors 21 and 22 are switched toward the input terminals a. Thus (
various video signals can be displayed in various bidirectional scanning
systems by switching the selectors 21, 22, 23 and 24 toward the input
terminals a or b, switching the 16 vertical conversion magnifications of
the I/P conversion part 3 and the P/P conversion part 4 through the
conversion magnification specifying signals G1 and G2 and switching the
frequency of the clock signal CLK. Fig. 16 is a block diagram showing the
structure of the 20 reciprocation processing part 6 shown in Fig. 15. The
reciprocation processing part 6 includes a reciprocating signal processing
part 60 and a reciprocation control processing part 70. The reciprocating
signal processing part 60 and the reciprocation control processing 25 part
70 are connected to a CPU bus 90.   2 4 S E P 2002 WO 00/04714
PCT/JP99/03772 46 The reciprocation control processing part 70 outputs the
horizontal synchronizing signal HO, the vertical synchronizing signal VO
and a reciprocation control signal RH on the basis of the horizontal
synchronizing signal H4 and the vertical 5 synchronizing signal V4. The
reciprocating signal processing part 60 alternately reverses the time base
of the video signal VD3 every scanning line in response to the horizontal
synchronizing signal HO and the reciprocation control signal RH output from
the reciprocation control processing part 70. 10 and outputs the video
signal VD4 of a bidirectional Scanning system. Fig. 17 is a block diagram
showing the structure of the reciprocating signal processing part 60 shown
in Fig. 16. Fig. 18 is a timing chart for illustrating operations of the 15
reciprocating signal processing part 60 shown in Fig. 17. As shown in Fig.
17, the reciprocating signal processing part 60 includes RAMs (random
access memories) 61 and 62, a forward processing control part 63, a
backward processing control part 64 and a selector 65. The RAMS 61 and 62
are 20 supplied with the video signal VD3. As shown in Fig. 18, the cycle
of the horizontal 



synchronizing signal H4 corresponds to one horizontal scanning period (1H).
The horizontal synchronizing signal HO has a cycle twice that of the
horizontal synchronizing signal H4, 25 and lags the horizontal
synchronizing signal H4 by a constant   2 ~ S E P 2002 WO 00/04714 47
PCT/JP99103772 time. The reciprocation control signal RH has a cycle half
that of the horizontal synchronizing signal HO. The forward processing
control part 63 and the backward processing control part 64 sequentially
write the video signal 6 VD3 in the RAMs 61 and 62 respectively in response
to the horizontal synchronizing signal HO and the reciprocation control
signal RH. Referring to Fig. 18) symbol S denotes data initially written in
the RAMs 61 and 62 , and symbol E denotes data finally written in the RAMS
61 and 62. 10 The forward processing control part 63 reads the video signal
VD3 stored in the RAM 61 in the same order as the write order in response
to the reciprocation control signal RH. On the other hand, the backward
processing control part 64 reads the video signal VD3 stored in the RAM 62
in the reverse of 16 the write order in response to the reciprocation
control signal RH. The selector 65 selectively outputs the video signal VD3
read from the RAM 61 as the video signal VD4 on the basis of the horizontal
synchronizing signal HO and the reciprocation 20 control signal RH in a
trace period. Further, the selector 65 selectively outputs the video signal
VD3 read from the RAM 62 as the video signal VD4 in a retrace period. Thus,
the video signal VD3 of a progressive scanning system is converted to the
video signal VD4 of a bidirectional 25 scanning system.   2 ~r S E P 200Z
WO 00/04714 PCT1JP99/03772 48 Fig. 19 is a block diagram showing the
structure of the reciprocation control processing part 70 shown in Fig. 16.
The reciprocation control processing part 70 shown in Fig. 19 includes an
edge detector 71) a frequency divider 72) 5 a double-speed horizontal
synchronizing signal generator (double-speed H generator) 73, an edge
detector 74, a counter 75 , a 120 Hz generator 76 , a scanning line number
output part 77, a mode promotion even/odd determination circuit 78, a
selector 79 ( a V pulse offset processing part 80 and a CPU 81. 10 The edge
detector 71 detects the leading edge of the horizontal synchronizing signal
H4, and outputs the reciprocation control signal RH having a constant pulse
width. 



As shown in Fig. 18, the reciprocation control signal RH has the same cycle
as the horizontal synchronizing signal H4 and 15 lags the horizontal
synchronizing signal H4. The frequency divider 72 frequency-divides the
reciprocation control signal RH into two and outputs the horizontal
synchronizing signal HO. As shown in Fig. 18) the horizontal synchronizing
signal NO has a cycle twice that of 20 the horizontal synchronizing signal
H4 and lags the horizontal synchronizing signal H4. The double-speed H
generator 73 generates a double-speed horizontal synchronizing signal HB
having a frequency twice that of the reciprocation control signal RH. The
double-speed 25 horizontal synchronizing signal HB has a cycle half that of
2 ~+ S E P 2002 WO 00/04714 49 PCT/JP99/03772 the horizontal synchronizing
signal H4. The double-speed horizontal synchronizing signal HB is supplied
to the edge detector 74, the counter 75, the 120 Hz generator 76 and the
scanning line number output part 77. 5 The edge detector 74 detects the
leading edge of the vertical synchronizing signal V4 in response to the
double-speed horizontal synchronizing signal HB, and outputs a vertical
synchronizing signal V4a having a constant pulse width. The vertical
synchronizing signal V4a has the same IO cycle as the vertical
synchronizing signal V4 and lags the vertical synchronizing signal V4. The
vertical synchronizing signal V4a is supplied to the 7.20 Hz generator 76,
the scanning line number output part 77, the mode promotion even/odd
determination circuit 78 and an 15 input terminal. of the selector 79 , and
supplied to the counter 75 as a reset signal. The counter ?5 is reset in
response to the vertical synchronizing signal V4a to count the double-speed
horizontal synchronizing signal HB, and supplies a count value CN to the 20
120 Hz generator 76 and the scanning line number output part 77. The count
value CN of the counter 75 is twice the number of scanning lines in one
field. The scanning line number output part 77 supplies a scanning line
number signal LN indicating the number of 25 scanning lines in one field to
the CPU 81 on the basis of the   2 ~+ S E P 2002 WO 00I04714 50
PCT/JP99/03772 count value CN of the counter 75. The CPU 81 determines the
type of the input video signal on the basis of the scanning line number
signal LN, and supplies an offset quantity OF responsive to the type of the
input video signal to the V pulse 5 offset processing part 80. The 120 Hz
generator 76 supplies a vertical synchronizing 



signal Vb corresponding to the vertical scanning frequency of 120 Hz to
another input terminal of the selector 79 in response to the count value CN
of the counter 75 and the double-speed 10 horizontal synchronizing signal
HB. The vertical synchronizing signal V4a supplied to the input terminal of
the selector 79 has the frequency of 60 Hz, and the vertical synchronizing
signal Vb supplied to the other input terminal of the selector 79 has the
frequency of 120 Hz. 15 The CPU 81 supplies a switching signal SL to the
selector 79 on the basis of a previously set vertical scanning frequency.
The selector 79 outputs either the vertical synchronizing signal V4a or the
vertical synchronizing signal Vb to the mode promotion even/odd
determination circuit 78 and the V pulse 20 offset processing part 80 as a
vertical synchronizing signal Vo in response to the switching signal SL.
The selector 79 outputs the vertical synchronizing signal V4a when the
vertical scanning frequency is set to 60 Hz ( while the selector 79 outputs
the vertical synchronizing signal Vb when the vertical scanning 25
frequency is set to 120 Hz.   2 ~r S E P 2002 WO 00/047I4 PCT1JP99/03772 51
The mode promotion even/odd determination circuit 78 outputs a mode signal
MD indicating the current field on the basis of the vertical synchronizing
signal V4a and the vertical synchronizing signal Vo. The V pulse offset
processing part 5 80 performs prescribed offset processing responsive to
the input video signal on the vertical synchronizing signal V4a or the
vertical synchronizing signal Vb on the basis of the mode signal MD, the
vertical synchronizing signal Vo and the offset quantity OF supplied from
the CPU 81, and outputs the 10 processed signal as the vertical
synchronizing signal VO. Figs. 20 and 21 are timing charts for illustrating
operations of the mode promotion even/odd determination circuit 78 shown in
Fig. 29. Fig. 20 is a timing chart showing operations of the 15
reciprocation control processing part 70 in relation to the vertical
scanning frequency of 60 Hz . Fig . 21 is a timing chart showing operations
of the reciprocation control processing part 70 in relation to the vertical
scanning frequency of 120 Hz. 20 Referring to Figs . 20 and 21, the cycle
of the vertical synchronizing signal V4a corresponds to one vertical
scanning period. When the vertical scanning frequency is 60 Hz, the
vertical synchronizing signal Vo has the same cycle as the vertical
synchronizing signal V4a, as shown in Fig. 20. When 25 a control signal M1
rises, the value of the mode signal MD is   2 4 S E P 2002 WO 00/04714 52
PCT/JP99/03772 sequentially counted up one by one from zero in
synchronization with the vertical synchronizing signal Vo. The value of the
mode signal MD indicates the number of a field. When the vertical scanning
frequency is Z20 Hz ( the cycle 5 of the vertical synchronizing signal Vo
is half that of the vertical synchronizing signal V4a, as shown in Fig. 21.
When the control signal M1 rises, the value of the mode signal MD is
sequentially counted up one by one from zero in synchronization with the
vertical synchronizing signal Vo. 10 Fig. 22 is a flow chart showing
operations of the CPU 81 shown in Fig. 19. First, the CPU 81 sets the
vertical scanning frequency of 60 Hz or 120 Hz in a register on the basis
of user setting (step S1). Then, the CPU 81 sets the selector 79 with the
15 switching signal SL on the basis of the vertical scanning 



frequency set in the register (step S2). Thereafter the CPU 81 reads the
number of scanning lines in one field on the basis of the scanning line
number signal LN output from the scanning line number output part 77 (step
20 S3) . Then, the CPU 81 determines the type of the input video signal on
the basis of the read number of scanning lines ( step S4). Further, the CPU
81 sets the offset quantity OF on the basis of the type of the input video
signal, and supplies the offset quantity OF to the V pulse offset
processing part 80 25 (step S5).   2 4 S E P 2002 WO 00/04714
PCT/JP99/03772 53 The CPU 81 determines whether or not the input video
signal has been switched ( step S6 ) . If the input video signal has been
switched, the CPU 81 returns to the step S1 to set the vertical scanning
frequency. If the input video signal 5 has not been switched, the CPU 81
returns to the step S3 to read the number of scanning lines. Thus, the CPU
81 supplies the offset quantity OF responsive to the type of the input
video signal and the vertical scanning frequency to the V pulse offset
processing part 80. 10 Thus, the vertical synchronizing signal is subjected
to offset processing. Although the present invention has been described and
illustrated in detail, it is clearly understood that the same is by way of
illustration and example only and is not to be 15 taken by way of
limitation, the spirit and scope of the present invention being limited
only by the terms of the appended claims.   2 ~r S E P 2002 54 CLAIMS 1. A
video display apparatus comprising: 5 a conversion circuit operable to
receive a first video signal of an interlaced scanning system or a
progressive scanning system including a first, even number of scanning
lines in each frame and having a first vertical scanning frequency, and to
convert said first video signal to a second video signal of a progressive
scanning system including a second number of scanning lines in each frame
and having a second vertical 10 scanning frequency; a scanning line
reversion circuit operable to reverse, alternately, the time base of said
second video signal output from said conversion circuit every scanning line
and to output processed said second video signal as a third video signal; a
display part operable to display said third video signal output from said
15 scanning line reversion circuit by bidirectional scanning in
synchronization with a vertical synchronizing signal and a horizontal
synchronizing signal after conversion by 



said conversion circuit; and an offset circuit operable to displace said
vertical synchronizing signal by a first offset time every frame. 20 2. A
video display apparatus comprising: a conversion circuit operable to
receive a first video signal of an interlaced scanning system or a
progressive scanning system including a first number of scanning lines in
each frame and having a first vertical scanning frequency, and to convert
said 25 first video signal to a second video signal of a progressive
scanning system including a second number of scanning lines in each frame
and having a second vertical scanning frequency; a scanning line reversion
circuit operable to reverse, alternately, the time base of said second
video signal output from said conversion circuit every scanning line and to
30 output processed said second video signal as a third video signal; and a
display part operable to display said third video signal output from said
scanning line reversion circuit by bidirectional scanning in
synchronization with a   2 ~ S E P 2002 55 vertical synchronizing signal
and a horizontal synchronizing signal after conversion by said conversion
circuit; wherein said second vertical scanning frequency is equal to said
first vertical scanning frequency. 5 3. A video display apparatus
comprising: a conversion circuit operable to receive a first video signal
of an interlaced scanning system or a progressive scanning system including
a first number of scanning lines in each frame and having a first vertical
scanning frequency, and to convert said 10 first video signal to a second
video signal of a progressive scanning system including a second number of
scanning lines in each frame and having a second vertical scanning
frequency; a scanning line reversion circuit operable to reverse,
alternately, the time base of said second video signal output from said
conversion circuit every scanning line and to 15 output processed said
second video signal as a third video signal; a display part operable to
display said third video signal output from said scanning line reversion
circuit by bidirectional scanning in synchronization with a vertical
synchronizing signal and a horizontal synchronizing signal after conversion
by said conversion circuit; and 20 an offset circuit operable to displace
said vertical synchronizing signal so that a plurality of fields included
in each frame keep interlaced relation; 



wherein said second vertical scanning frequency is even times said first
vertical scanning frequency. 25 4. A video display apparatus comprising: a
conversion circuit operable to receive a first video signal of an
interlaced scanning system or a progressive scanning system including a
first number of scanning lines in each frame and having a first vertical
scanning frequency, and to convert said first video signal to a second
video signal of a progressive scanning system including a 30 second number
of scanning lines in each frame and having a second vertical scanning
frequency;   2 ~r S E P 2002 56 a scanning line reversion circuit operable
to reverse, alternately, the time base of said second video signal output
from said conversion circuit every scanning line and to output processed
said second video signal as a third video signal; a display part operable
to display said third video signal output from said 5 scanning line
reversion circuit by bidirectional scanning in synchronization with a
vertical synchronizing signal and a horizontal synchronizing signal after
conversion by said conversion circuit; and an offset circuit operable to
displace said vertical synchronizing signal so that said plurality of
fields of each frame keep interlaced relation; 10 wherein said video signal
is of an interlaced scanning system, said first number is an odd number,
said first vertical scanning frequency is even times said second vertical
scanning frequency and each frame includes a plurality of fields. 5. The
video display apparatus in accordance with claim 2, further comprising an
15 offset circuit operable to displace said vertical synchronizing signal
by a first offset time every frame. 6. The video display apparatus in
accordance with claim 2, further comprising an offset circuit operable to
displace said vertical synchronizing signal so that a plurality 20 of
fields included in each frame keep interlaced relation. 7. The video
display apparatus in accordance with claim 3 or 4, wherein said second
vertical scanning frequency is twice said first vertical scanning
frequency; and said offset circuit is operable to displace said vertical
synchronizing signal by a 25 second offset time every other field of each
frame. 8. The video display apparatus in accordance with claim 7 wherein
said second offset time is 1/4 a horizontal scanning period. 30 9. The
video display apparatus in accordance with any one of claims 2, 3, 5, and 6
or with claim 7 or 8 when dependent on at least claim 3, wherein said first
number is an odd number.   2 ~r S E P 2002 57 10. The video display
apparatus in accordance with any one of claims 2, 3, 5, and 6 



or with claim 7 or 8 when dependent on at least claim 3, wherein said first
number is an even number. 5 11. The video display apparatus in accordance
with claim 1, wherein said second vertical scanning frequency is equal to
said first vertical scanning frequency. 12. The video display apparatus in
accordance with claim 1, wherein said second 10 vertical scanning frequency
is even times said first vertical scanning frequency. 13. The video display
apparatus in accordance with any one of claims 1, 5, 1 l and 12, wherein
said first offset time is half a horizontal scanning period. 15 14. A video
display method comprising the steps of receiving a first video signal of an
interlaced scanning system or a progressive scanning system including a
first, even number of scanning lines in each frame and having a first
vertical scanning frequency; converting said first video signal to a second
video signal of a progressive 20 scanning system including a second number
of scanning lines in each frame and having a second vertical scanning
frequency; alternately reversing the time base of said second video signal
every scanning line; outputting processed said second video signal as a
third video signal; 25 displaying said third video signal by bidirectional
scanning in synchronization with a vertical synchronizing signal and a
horizontal synchronizing signal after conversion; and displacing said
vertical synchronizing signal by a first offset time every fame. 30 15. A
video display method comprising the steps of:   2 4 S ~ P 2002 58 receiving
a first video signal of an interlaced scanning system or a progressive
scanning system including a first number of scanning lines in each frame
having a first vertical scanning frequency; converting said first video
signal to a second video signal of a progressive 5 scanning system
including a second number of scanning lines in each frame and having a
second vertical scanning frequency; alternately reversing the time base of
said second video signal every scanning line; outputting processed said
second video signal as a third video signal; and 10 displaying said third
video signal by bidirectional scanning in synchronization with a vertical
synchronizing signal and a horizontal synchronizing signal after
conversion; wherein said second vertical scanning frequency is equal to
said first vertical scanning frequency. 



15 16. A video display method comprising the steps of: receiving a first
video signal of an interlaced scanning system or a progressive scanning
system including a first number of scanning lines in each frame and having
a first vertical scanning frequency; 20 converting said first video signal
to a second video signal of a progressive scanning system including a
second number of scanning lines in each frame and having a second vertical
scanning frequency; alternately reversing the time base of said second
video signal every scanning line; 25 outputting processed said second video
signal as a third video signal; displaying said third video signal by
bidirectional scanning in synchronization with a vertical synchronizing
signal and a horizontal synchronizing signal after conversion; and
displacing said vertical synchronizing signal so that a plurality of fields
30 included in each frame keep interlaced relation; wherein said second
vertical scanning frequency is even times said first vertical scanning
frequency.   2 ~+ S E P 2002 59 17 A video display method comprising the
steps of: receiving a first video signal of an interlaced scanning system
or a progressive scanning system including a first number of scanning lines
in each frame and having a 5 first vertical scanning frequency; converting
said first video signal to a second video signal of a progressive scanning
system including a second number of scanning lines in each frame and having
a second vertical scanning frequency; alternately reversing the time base
of said second video signal every scanning 10 line; outputting processed
said second video signal as a third video signal; displaying said third
video signal by bidirectional scanning in synchronization with a vertical
synchronizing signal and a horizontal synchronizing signal after
conversion; and 15 displacing said vertical synchronizing signal so that
said plurality of fields of each frame keep interlaced relation; wherein
said first video signal is of an interlaced scanning system, said first
number is an odd number, said first vertical scanning frequency is even
times said second vertical scanning frequency and each frame includes a
plurality of fields. 20 



18. The video display method apparatus in accordance with claim 15, further
comprising the step of displacing said vertical synchronizing signal by a
first offset time every frame. 25 19. The video display method in
accordance with claim 15 further comprising the step of displacing said
vertical synchronizing signal so that a plurality of fields included in
each frame keep interlaced relation. 20. The video display method in
accordance with claim 16 or 17, wherein 30 said second vertical scanning
frequency is twice said first vertical scanning frequency; and   2 ~ S E P
Z002 60 said displacing step includes displacing said vertical
synchronizing signal by a second offset time every other field of each
frame. 21. The video display method in accordance with claim 20, wherein
said second 5 offset time is 1/4 a horizontal scanning period. 22. The
video display method in accordance with any one of claims 15, 16, 17 and 18
or with claim 20 or 21 when dependent on claim 16 wherein said first number
is an odd number. 10 23. The video display method in accordance with any
one of claims 15, 16, 17 and 18 or with claim 20 or 21 when dependent on at
last claim -16, wherein said first number is an even number. 15 24. The
video display method in accordance with claim 14, wherein said second
vertical scanning frequency is equal to said first vertical scanning
frequency. 25. The video display method in accordance with claim 14,
wherein said second vertical scanning frequency is even times said first
vertical scanning frequency. 20 26. The video display method in accordance
with any one of claims 14, 18, 24 and 25, wherein said first offset time is
half a horizontal scanning period. .Af.A9.Ae.AH2.An.AA.A,%.A%.AS.A
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10%&'()- +10%&'()-@)Y10%&'()-`'F10%&'()-%M!10%&'()-#F10%&'()-;|%\dE:/ 10
10f8!10%&'()-6310%&'()-410%&'()-2F10%&'()-0F10%&'()-.!10%&'()-AtxY:/
1010%&'()-  G10%&'()-,G10%&'()-10%&'()-&10%&'()-%3 10%&'()-Y 10t_dE:/ 10
10%&'()-9F10%&'()-sF10%&'()-G10%&'()-s!10%&'()-310%&'()-UdE:/
10F+10%&'()-f)F10%&'()-'F10%&'()-%s!10%&'()-#310%&'()-!Y10%&'()--iaxmbC
10&10%&'()-y 10 10 108s!10%&'()-0F10%&'()-.s!10%&'()-&-F10%&'()-%dEmbC
10fZ10%&'()-!10%&'()-SY10%&'()-"-10%&'()-10%&'()-&F10%&'()-%d]dEmbC
10yG10%&'()-fF10%&'()-9 !10%&'()-y@310%&'()-f` 10%&'()-yG10%&'()-=wdEmbC
10y
+10%&'()-y@)Z10%&'()-y`'G10%&'()-Ll%t!10%&'()-y#G10%&'()-y!10%&'()-_RxmbC
100%10%&'()- 10 10 10`f8!10%&'()-0Z10%&'()-L.!10%&'()--410%&'()-:rdEmbC
10y310%&'()-f-10%&'()-fF10%&'()-fF10%&'()-l10%&'()-&10%&'()-'SdEmbC
10y!Z10%&'()-410%&'()-y10%&'()-9!10%&'()-fZ10%&'()- 10%&'()-}\aBmbC
10L.!10%&'()-,310%&'()-+10%&'()-y,)Z10%&'()-!;
LY%!10%&'()-y#G10%&'()-\<|}~dYNC 



10 10 10 10`S8!10%&'()-s6F10%&'()-410%&'()-2F10%&'()-0G10%&'()-!TdEYNC 10
S10%&'()-SF10%&'()-SF10%&'()-10%&'()-&10%&'()-y&10%&'()-T;}dEYNC 10 y
10%&'()- 10%&'()-9@10%&'()-fF10%&'()-` 10%&'()-y 10%&'()-}:wdEYNC 10
+10%&'()-@)410%&'()-L' "10%&'()-LY%t!10%&'()-y#310%&'()-y!G10%&'()-PFxmbC
10%10%&'()-f 10 10 10`S8s!10%&'()-0G10%&'()-L.t!10%&'()--410%&'()-dEmbC 10`
!10%&'()-G10%&'()-s!10%&'()-yZ10%&'()-10%&'()-910%&'()-A+dEmbC
10`'10%&'()-sl%s!10%&'()-#F10%&'()-!F10%&'()-F10%&'()-m10%&'()-+bJdEmbC
102310%&'()-010%&'()-s.!10%&'()--Y10%&'()- +Y10%&'()-@)310%&'()-=>?@OjbC
10910%&'()-&10%&'()- 10 10 10f8s!10%&'()-6Y10%&'()-4310%&'()-jmR|dEbC
10F10%&'()-`s`!10%&'()-fZ10%&'()-ss!10%&'()- G10%&'()-F10%&'()-MdEbC
10.s!10%&'()-, 10%&'()-*310%&'()-)F10%&'()-&'310%&'()-3%10%&'()-DUdYNC 10
10 10 10,8s!10%&'()-`6310%&'()-l4310%&'()-2@10%&'()-0310%&'()-!-0?{dEYNC 10
10%5&'()- 310%5&'()-",10%5&'()-Sl10%5&'()-&310%5&'()-$F10%5&'()-Z5pdEYNC 10
@9F10%5&'()-,Y10%5&'()-,yG10%5&'()-s!10%5&'()-,G10%5&'()-,410%5&'()-_@dEYNC
10 @y#F10%5&'()-@!F10%5&'()-@F10%5&'()-,10%5&'()-M!10%5&'()-,,
10%5&'()-@YdEYNC 10
.!10%5&'()-S,F10%5&'()-S+10%5&'()-@)Y10%5&'()-@9'Y10%5&'()-Y%M!10%5&'()-(Zd
YNC 10 105 105 



105&@8`!10%5&'()-fs6F10%5&'()-S410%5&'()-S2F10%5&'()-S0F10%5&'()-HdEYNC 10
S10%"&'()-@310%"&'()-"@10%"&'()-yl10%"&'()-9G10%"&'()-0y&10%"&'()-HVdEYNC
10
y310%"&'()-&10%"&'()-SY10%"&'()-t!10%"&'()-@Y10%"&'()-f310%"&'()-V(^dEYNC
10 y)G10%"&'()-L'!10%&'()-9Y% 10%"&'()-f#
10%"&'()-f!F10%"&'()-SY10%"&'()-stuv}oaS4 10,&10%&'()- 10"" 10""
10""!a9.!10%""&'()-m !D9.!10%""&'()-m f,310%"&'()-f+F10%"&'()-mudEaS4
10,&109s!10%&'()-fF10%&'()-t!10%&'()-SY10%&'()-l10%&'()-910%&'()-%bdEaS4
10,&10yL'10%&'()-LY%`!10%&'()-y#G10%&'()-f!
10%&'()-fF10%&'()-y310%&'()-&bdE:/ 10
10`S8L!10%&'()-0G10%&'()-L.t!10%&'()-y,
10%&'()-+410%&'()-)410%&'()-'BE3uS1/
!,s!10%&'()-%!Ps!10%{{&'()-%!s!10%{{&'()-%10%g&'()-L10%g&'()-`F%10%g&'()-S
10@wXMB7 !, 10g 10g 10g0t!10%g&'()-S!60t!10%&'()-S!;
s!10%gg&'()-%!6s!10%&'()-%!1s!10%&'()-%t`a?MB7 !, 10g!4
10%uu&'()-yG10%-u&'()-!&y
G10%SS&'()-Y10%-u&'()-&10%-u&'()-@&10%-u&'()-S`opqrbC !,
10g!10%t&'()-"@10%t&'()-9310%t&'()-%10%t&'()- 10-u 10-u
10-uyYZ10%-u&'()-dJ0C q L10%t&'()-)q
L10%t&'()-)/10%t&'()-%10%t&'()-F10%t&'()-s10%t&'()-@10%t&'()-tZ0C q
L10%t&'()-)q L10%tq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q 



L10%t&'()-)q L10%t&'()-)q L10%t&'()-)lR80C q q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-))q L10%t&'()-)q L10%t&'()-);c A^JqR30C q L10%t&'()-)q
L10%t&'()-);c A^Jq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)#eF0C q L10%q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)#$%06:AlM.0Cq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-);c A^JAGOZ[_dgM.0Cq L10%t&'()-)q L10%t&'()-);c A^Jq
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)dijpz{|oU0Cq L10%t&'()-)q q
L10%t&'()-)q 



L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)|}~qW=0Cq
L1q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c
A^Ju[A0Cq L1q L10%t&'()-)q L10%t&'()-);c A^Jqq L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)iJ0Cq L1q Lq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)lR80Cq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-);c A^Ju[A0Cq Lq L10%t&'()-)q L10%t&'()-);c A^Jqq
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)iJ0Cq Lq 



Lq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)vW80Cq L10%t&'()-)Lq L10%t&'()-)Lq L10%t&'()-)q L10%t&'()-)q
L10%t&'()-);c A^JgM30Cq L10%t&'()-)q L10%t&'()-);c A^Jq L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)}^0Cq L10%t&'()-)q L10%tq L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-) lR80Cq L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^Ju[A0Cq Lq
L10%t&'()-)q L10%t&'()-);c A^Jqq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)
}c0Cq 



Lq L10%t&'()-)q q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-) !"#$&*vW80Cq L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^J*/4@ABCgM30Cq L10%t&'()-)q
L10%t&'()-);c A^Jq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)CDEFGHW}^0Cq
L10%t&'()-)q L10%tq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)WXYZ[\]v\B0Cq L10%q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^J]^_lmnopV<0Cq Lq L10%t&'()-)q
L10%t&'()-);c A^Jq L10%t&'()-)q 



L10%t&'()-)q L10%t&'()-)opruiO0Cq Lq L10%t&q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)(q L10%t&'()-)q L10%t&'()-)v\B0Cq Lq L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^JpV70Cq
L10%t&'()-)'q L10%t&'()-);c A^Jq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)}c0Cq
L10%t&'()-)'q L10%q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)qW=0Cq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-);c A^Ju[A0Cq L10%t&'()-)q L10%t&'()-);c A^Jqq
L10%t&'()-)q 



L10%t&'()-)q L10%t&'()-)}^0Cq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)vW80Cq L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^JgM30Cq L10%t&'()-)q
L10%t&'()-);c A^Jq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)}^0Cq L10%t&'()-)q
L10%tq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-) vW80Cq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-);c A^J  !"gM30Cq L10%t&'()-)q L10%t&'()-);c A^Jq L10%t&'()-)q 



L10%t&'()-)q L10%t&'()-)"#$%&'2}^0Cq L10%t&'()-)q L10%tq L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)2357<=>lR80Cq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-);c A^J>?@ABCDu[A0Cq Lq L10%t&'()-)q L10%t&'()-);c
A^Jqq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)DEFGHIJ}c0Cq Lq L10%t&'()-)q q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)JKLMNOPv\B0Cq Lq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-);c A^JPQR]^_`pV<0Cq L10%t&'()-)q L10%t&'()-);c 



A^Jq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)`acglqiJ0Cq L10%q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)(q L10%t&'()-)q L10%t&'()-)v\B0Cq
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^JpV<0Cq
L10%t&'()-)q L10%t&'()-);c A^Jq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)}^0Cq
L10%t&'()-)q q L10%t&'()-)Aq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)lM.0Cq L10%t&'()-)q L10%t&'()-)1q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-);c A^JlR80Cq L10%t&'()-)q L10%t&'()-);c A^J-q
L10%t&'()-)q 



L10%t&'()-)q L10%t&'()-)iJ0Cq L10%tq L10%t&'()-))q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-))q L10%t&'()-)q L10%t&'()-)v\B0Cq L1q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^JpV<0Cq L10%t&'()-)q
L10%t&'()-);c A^Jq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)!,iJ0Cq L10%q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)(q L10%t&'()-)q
L10%t&'()-),-./012v\B0Cq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-);c A^J2345678u[A0Cq L10%t&'()-)q L10%t&'()-);c
A^Jqq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)8=>?@ANyZ0Cq 



L10%t&'()-q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)NOPQRTXvW80Cq L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^JX]bmnprgM.0Cq L10%t&'()-)q
L10%t&'()-);c A^Jq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)rstuvwx}c0Cq
L10%t&'()-)q L10%t&'(q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)xyz{|}~v\B0Cq L10%tq L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^J~u[A0Cq L10%q L10%t&'()-)q
L10%t&'()-);c A^Jqq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)iJ0Cq 



L10%q Lq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)v\B0Cq L10%q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-);c A^JpV<0Cq L1q L10%t&'()-)q L10%t&'()-);c A^Jq L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)}c0Cq L1q L10%t&'()-)q L10%q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)qW=0Cq L1q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-);c A^Ju[A0Cq
L1q L10%t&'()-)q L10%t&'()-);c 



A^Jqq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)}^0Cq L1q L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-)vW80Cq L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q L10%t&'()-)q
L10%t&'()-);c A^J EgN-0C 8 "10%&&'()- q L10%t&'()-);c A^Jq L10%t&'()-)q
L10%t&'()-)q L10%t&'()-)EFGHWcfu^vU4 yG10%,%,&'()- ",10%,%,&'()-
l10%,%,&'()- 9310%,%,&'()- Y%10%,%,&'()-f&10&10&10&^x0|[:vU4  G10%,%,&'()-
G10%,%,&'()- `s!10%,%,&'()- yLG10%j"j&'()- yG10%,%,&'()-
!10%,%,&'()-0I|[:vU4  s.!10%,%,&'()- ,F10%,%,&'()- +310%,%,&'()-
L'Z10%,%,&'()- `!!10%,%,&'()- `!!10%X%X&'()- ;*vU4 <`!10%%&'()-
b`!10%%&'()-  S&10%,%,&'()-10,%,10,%,10,%, sS83 10%,%,&'()-
0Y10%,%,&'()-*hYY|[:vU4 < `9'!10%u%u&'()-b `ys!10%,%,&'()-  `ys!10%]%]&'()-
`ys!10%l%l&'()- `ys!10%]%]&'()- `!10%,%,&'()- vU4 &310%R*&'()-
%10%R*&'()-10,%,10,%,10,%, `9'!10%,%,&'()- `9'!10%%&'()-
`9'!10%u%u&'()-D|[:vU4  J!10%DR*D&'()-3  !10%R*&'()-3  @310%R*&'()-
@F10%R*&'()- ",10%R*&'()- fF10%R*&'()-f|[:vU4  Y4 10%R*&'()- fy2-10%R*&'()-
S&*!10%R*&'()-s &*!10%&'()-s %10%R*&'()-  %10%R*&'()- _`abr~vU4
yF10%f2&f&'()- ",10%f2&f&'()- &F10%f2&f&'()- `3%10%f2&f&'()-S10R*10R*10R*
;9L6!10%R*&'()-z5|[:vU4  1&s!10%f2&f&'()- S9F10%f2&f&'()- fY310%f2&f&'()-
SfS10%f2&f&'()- s!10%f2&f&'()- @Y10%f2&f&'()-F@|[:vU4  f0F10%f2&f&'()-
&.!10%f2&f&'()- S*Y10%f2&f&'()- S&'Y10%f2&f&'()- &3%s!10%f2&f&'()-
SY10%f2&f&'()-`@v./01A|obU4 `%10%@&@&'()-@10f2&f10f2&f10f2&f
&8!10%f2&f&'()- fL6F10%f2&f&'()- yl4310%f2&f&'()- fy2
10%f2&f&'()-AM\_2|[:bU4  L&t!10%l&l&'()- TF!10%&&'()-3  J!10%&&'()-3
310%@&@&'()- "-10%@&@&'()- 9310%@&@&'()-2u3gG|[:bU4  `Y4s!10%{{&'()-
Lt!10%&&'()-s Lt!10%v&v&'()-s Lt!10%l&l&'()-s Lt!10%ll&'()-s
L&t!10%@&@&'()-GvU4 @ Y10%S&S&'()- fF10%S&S&'()- 10%S&S&'()-
%10%S&S&'()-10@&@10@&@10@&@ D`Y4s!10%@&@&'()-4l)|[:vU4  9`!10%S&S&'()-
SF10%S&S&'()- S&F10%S&S&'()- SFF10%S&S&'()- fS 10%S&S&'()-
s10%S&S&'()-)C:L|[:vU4  yf2G10%S&S&'()- 0410%S&S&'()- 9.10%S&S&'()-
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