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Method and device for film-mode detection

The invention relates to a method and a device
for film-mode detection.

Prior art

5 ‘New television systems, for example HDMAC and
PALplus, use a film mode which provides for increased
vertical resolution in the case of scanned-film source
signals. An information item on whether such a source
signal is present is transmitted together with the '

10 television signal. However, evaluation in the receiver
may entail a not inconsiderable hardware complexity. In
addition, it is not ensured that all television
transmitters or all programmes correctly transmit this
additional information item.

15 Invention

The invention is based on the object of specify-
ing a method for film-mode detection with little hardware
complexity and high reliability. This object is achieved
by the method specified in Claim 1.

20 For each vertically adjacent (luminance) pixel
pair in the field n, a check is performed whether the
~amplitude of the two vertically intermediate pixels from
the two adjacent fields n~1 and n+l lies between the
amplitudes of the pixel pair from field n. These com-
25 parisons are carried out, for example line-by-line, for
active pixels of active lines. These comparison results
are combined within each field. Over a certain number of
fields, for example 64, in each case these combination
results must correspond to a certain pattern for the film

30 mode to be recognised.

It has been found that different criteria must be
used for determining when the film mode must be switched
on and when it must be switched off. The switching-off
criteria are less strict. Within a predetermined number

35 of fields, for example 64, a certain number of ‘false’
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5 number of segments (for example four), a separate combi-

nation result being determined for each segment. This
increases the reliability of recognition and a switching-
on criterion is available after a correspondingly shorter
time.

10 In principle, the method according to the inven-
tion comprises a film-mode detection' in which a
comparison is made in each case for vertically adjacent.
pixel pairs P2 and P3 in a field n to determine whether
the amplitude of the two vertically intermediate pixels

15 Pl and P4 from the two adjacent fields n-1l  and,

' respectively, n+l lies between the amplitudes of the
pixel pair P2 and P3, these comparison results being
combined within fields and film mode being set if these
combination results correspond to a predetermined pattern

20 in each case within .a predetermined first number of
fields, especially 64. The film mode is advantageously
reset if the combination results for a predetermined
third number of fields, especially 7, do not correspond
to the predetermined pattern in each case within a

25 predetermined second number of fields, especially 64. -

Advantageous further developments of the method
according to the invention are found in the associated
dependent claims.

The invention is based on the further object of

30 specifying a device for the method according to the
invention. This object is achieved by the device speci-
fied in Claim 9.

In principle, the device according to the inven-
tion is supplied with pixel samples from input lines (IL)

35 which are forwarded to a first field buffer (312H,), to a
first comparator (COMPl) and to a third comparator
(COMP3), the output signals of the first field buffer
being supplied to the input of a line buffer (1H), to the
first comparator (COMPl) and to a second ‘comparator
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5 being supplied to the second comparator (COMP2) and to
the_fourth comparator (COMP4), the outputs of the four

comparators being connected to a counter control logic

e

(CCL) which in each case forms from the comparison
results a result value from several predetermined values,

10 these result values being combined in a- subsequent
up/down counter (UDC) and resultant signs being
subsequently evaluated in a status detector (SD) and
compared with the predetermined pattern for film-mode
detection, in which arrangement, in particular, the

15 respective phase of the field is also determined and
frames are generated with the aid of these information
items in an interpolator (INT).

Drawings
Illustrative embodiments of the invention are
20 described with reference to the drawings, in which:
Figure 1 shows four pixels in the vertical/temporal
plane;
Figure 2 shows one field with a segment;
Figure 3 shows one field with four segments;
25 Figure 4 shows a table with combination results for
determining the switching-on condition;
Figure 5 shows a table with combination results for
determining the switching-off condition; and
Figure 6 shows a device according to the invention.

30 Illustrative embodiments
According to Figure 1, the amplitudes of pixels
Pl from field n-1 and P4 from field n+l are in each case
compared with the amplitudes of the vertically adjacent
pixels P2 and P3 from field n. From these, one of three
35 possible comparison results is determined column-by-
column and line-by-line for each pixel:
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For each pixel within one segment, the comparison
results are added, for example by means of an up/down
counter. After that, only the resultant sign of the sum
of the comparison results of this segment is utilised and
forms the combination result.

Each field n is advantageously divided into four
segments S1-S4 according to Figure 3 for determining the
film-mode switching-on condition. One segment S1 per
field n according to Figure 2 is sufficient for determin~
ing the film-mode switching-off condition.

The combination results must in each case be
equal for the four segments S1-S4 of one field F for the
film-mode switching-on condition according to Figure 4.
In addition, these combination results must alternate
between ‘+‘ and ‘-’ field by field from field n to field
n+63. This can be checked by another counter which counts
the number of correct combination results within each
test period. This number must then reach the value
4*64 = 256. If an error occurs in this scheme, checking
is recommenced from the beginning of the next field.

For the film-mode switching-off condition NF
according to Figure 5, the combination results must
deviate from the correct scheme in at least 7 of 64
successive fields F (having one segment Sl in each case),
that is to say successive field combination results have
the same sign. In Figure 5, 7 errors E1-E7 are marked. At
field n+m, m=25, the seventh error has occurred, m being
less than 64. From field n+m, a new test period then
begins, and otherwise from field n+64.

The device according to the invention in Figure 6
is supplied with pixel samples from input lines IL which
are forwarded to a first field buffer 312H, (312 lines),
to a first comparator COMPl and to a third comparator

COMP3. The output signals of the first field buffer are

HYXG ©f | s{Pi<min (PX,/RBY) QR &d>emax([P2s B3f) }a ANDNDI na- tion of
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supplied to the input of a line buffer 1H, to the first
comparator COMPl and to a second comparator COMP2. The
output signals of the line buffer are supplied to the
input of a second field buffer 312H,, to the third
5 comparator COMP3 and to a fourth comparator COMP4. The
output signals of the second field buffer are supplied to
the second comparator COMP2 and to the fourth comparator
COMP4.

. Pixel P4 is in each case available at the input
~ -~ 10 of the first field buffer, pixel P3 at the input of the
' line buffer and pixel P2 at the input of the second field
buffer and pixel Pl at the output of the second field
buffer according to Figure 1. The outputs of the four
comparators are connected to a counter control logic CCL
15 which in each case processes the comparison results
described at Figure 1 .(+1, -1, 0), these comparison
results being combined in a subsequent up/down counter

UDC (’+1’ via line U, ’~1’ via line D).
In the subsequent status detector SD, the resul-
20 tant signs are evaluated via line S and the film-mode
switching-on condition or film-mode switching-off con-
dition is detected as described above and output via line
SW. In addition, the respective phase of the field (first
or-second field) can be detected in accordance with the

25 sign determined and can be output via line FP. If a
corresponding error occurs, the counter UDC is reset via
line R.

The information items on line SW and FP are

advantageocusly used in a subsequent interpolator INT

30 which supplies from in each case one or more of the

pixels Pl to P4 original and estimated values for the

pixel values of the output lines. In the case of film

mode, frames can be generated in this interpolator which

consist of in each case two fields which have been pulled

35 together. If no film mode is present, a double median

interpolation can be advantageously carried out as is
described in DE-A-4211955.

In addition, the chrominance amplitudes can also

be checked in accordance with the invention and the
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side generation of the film-mode information item, for
5 example in the case of old archive material.
The numerical values specified have been success-
ful for the PAL standard. These numerical values can be
easily adapted depending on the television standard or

transmission conditions.
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5 amplitude of the two vertically intermediate pixels P1

and P4 from the two adjacent fields n-1 and, respec-

tively, n+l is between the amplitudes of the pixel pair
P2 and P3, these comparison results being combined within
fields and film mode being set. if these combination

10 results correspond to a predetermined pattern in each
case within a predetermined first number of fields -
especially 64.

2. Method according to Claim 1, characterised in
that film mode is reset if the combination results for a

15 predetermined third number of fields - especially 7 - do
not correspond to the predetermined pattern in each case
within a predetermined second number of fields -
especially 64.

3. Method according to Claim 1 or 2, characterised

20 in that the comparison results are determined line by
line for active luminance and/or chrominance pixels of
active lines.

4. Method according to one or more of Claims 1 to 3,
characterisgd_in.that“separate combination results are

25  determined for segments (S1). within.fields, fields being
divided into-a predetermined foiirth number™” of segments
(S1-84) -~ especially 4 - and the combination results
having to be equal for all segments of a field for it to
be possible for the. film mode to be set.

30 5. Method according to one or more of Claims 1 to 4,
characterised in that the comparison results ’+17, ’=1’
and ‘0’ are determined:
+1, if {Pl<min(P2,P3) OR Pl>max(P2,P3)} AND

{min(P2,P3)<P4<max(P2,P3)}
35 -1, if {P4<min(P2,P3) OR P4>max(P2,P3)} AND
{min(P2,P3)<Pl<max(P2,P3)}
else 0.
6. Method according to one or more of Claims 1 to 5,
characterised in that, for determining the combination

I
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5 7. Method according to one or more of Claims 1 to 6,

characterised in that the pattern consists of signs
alternating field by field.
8. Method according to one or more of Claims 1 to 7,
characterised in that the correspondence with the pattern
10 is checked with another counter which counts the number
of correct combination results within the first or second
number of fields, checking being recommenced from the
beginning of the next field if a corresponding deviation
from the pattern has occurred.
15 9. Method according to one or more of Claims 1 to 8,
' characterised in that the first number is equal to the
- second number.

10. Device for a method according to one or more of
Claims 1 to 9, which is supplied with pixel samples of
20 input lines (IL) which are forwarded to a first field

buffer (312H,), to a first comparator (COMPl) and to a

third comparator (COMP3), the output signals of the first

field buffer being supplied to the input of a line buffer

(1H), to the first comparator (COMPl) and to a second

25 comparator (COMP2) and the output signals of the line
. buffer being supplied to the input of a second field
buffer (312H,), the third comparator (COMP3) and to a

fourth comparator (COMP4) and the output signals of the

second field buffer being supplied to the second

30 comparator (COMP2) and to the fourth comparator (COMP4),
the outputs of the four comparators being connected to a
counter control logic (CCL) which in each case forms from

the comparison results a result value from several
predetermined values, these result values being combined

35 in a subsequent up/down counter (UDC) and resultant signs
being subsequently evaluated in a status detector (SD)

and compared with the predetermined pattern for film-mode
detection, in which arrangement, in particular, the
respective phase of the field is also determined and
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by a predet er gl ndds Prdvidies for increased vertical resolution. An
information item on whether such a source signal is
present can be transmitted together with the television
signal. However, evaluation in the receiver may entail a
not inconsiderable hardware complexity. In addition, it
is not ensured that all television transmitters or all
programmes transmit this additional information item.

o For each vertically adjacent pixel pair, a check

is performed as to whether the amplitude of the two
vertically intermediate pixels from the two adjacent
fields lies between the amplitudes of the pixel pair.
These comparison results are combined within each field.
Over a certain number of fields in each case these
combination results must correépond to a certain pattern
for the film mode to be recognised. The switching-off
criteria are less strict. Within a predetermined number
of fields a certain number of ‘false’ combination results
may occur. The film mode is only switched off when this
number is exceeded.

Fig. 6
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The invention relates to a method and a device
for film-mode detection. '

Prior art

New television systems, for example HDMAC.and
PALplus, use a film mode which provides for increased
vertical resolution in the case of scanned-film source
signals. An information item on whether such a source
signal is present is transmitted together with the
television signal. However, evaluation in the receiver
may entail a not inconsiderable hardware complexity. In
addition, it is not ensured that all television
transmitters or all programmes correctly transmit this
additional information item.

Invention

The invention is based on the object of specify-

- ing a method for film-mode detection with little hardware

complexity and high reliability. This object is achieved
by the method specified in Claim 1. B

For each vertically adjacent (luminance) pixel
pair in the field n, a check is performed whether the
amplitude of the two vertically intermediate pixels from
the two adjacent fields n-1 and n+l lies between the
amplitudes of the pixel pair from field n. These com-
parisons are carried out, for example line~by-line, for
active pixels of active lines. These comparison results
are combined within each field. Over a certain number of
fields, for example 64, in each case these combination
results must correspond to a certain pattern for the film
mode to be recognised. ‘

It has been found that different criteria must be
used for determining when the film mode must be switched
on and when it must be switched off. The switchingfoff

’ criteria are less strict. Within a predetermined number
of fields, for example 64, a certain number of ‘false’
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combination resulty, for example 6, may occur. The film
mode is only switched off when this number is exceeded.
For determining the film-mode switching-on conditions,
each field is advantageously divided into a predetermined

number of segments (for example four), a separate combi-
nation result being determined for each segment. This
increases the reliability of recognition and a switching-
on criterion is available after a correspondingly shorter
time.

In principle, the method according to the inven-

~tion comprises a film-mode detection in which a
comparison is made in each case for vertically adjacent
pixel pairs P2 and P3 in a field n to determine whether
the amplitude of the two veftically intermediate pixelé
Pl and P4 from the two adjacent f£fields n-1 and,
respectively, n+l lies between the amplitudes of the
pixel pair P2 and' P3, these comparison results being
combined within fields and film mode being set if these’
combination results correspond to a predetermined pattern
in each case within a predetermined first number of
fields, especially 64. The film mode is advantageously
reset if the combination results for a predetermined
third number of fields, especially 7, do not correspond
to the predetermined pattern in each case within a
predete}mined second number of fields, especially 64.

Advantageous further developments of the method
according to the invention are found in the associated
dependent claims.

The invention is based on the further object of
specifying a device for the method according to the
invention. This object is achieved by the device speci-
fied in Claim 9.

In principle, the device according to the inven-
tion is supplied with plxel samples from input lines (IL)
which are forwarded to a first field buffer (312H,), to a
first comparator (COMP1) and to a third comparator
(COMP3), the output signals of the first field buffer
being supplied to the input of a line buffer (1H), to the
first comparator (COMP1l) and to a second cémp;rator
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to the third comparator (COMP3) and a fourth

comparator

(COMP4) and the output signals of the second field buffer
" being supplied to the second comparator (COMP2) and to
the fourth comparator (COMP4), the outputs of the four

comparators being connected to a counter control logic

(CCL) which in each case forms from the

comparison

results a result value from several predetermined values,

these result values being combined in a

subsequent

up/down counter (UDC) and resultant signs being

subsequently evaluated in a status detector (SD) and

compared with the predetermined pattern for film-mode

detection, in which arrangement, in particular, the

respective phase of the field is also determined and .

frames are generated with the aid of these
items in an interpolator (INT).

Drawings

information

Illust;ative embodiments of the invention are

described with reference to the drawings, in

which:

Figure 1 shows four pixels in the vertical/temporal

plane;
Figure 2 shows one field with a segment;

Figure 3 shows one field with four segments;

Figure 4 shows a table with combination results for

determining the switching-on condition;

Figure 5 shows a table with combination results for

determining the switching-off condition; and

Figure 6 shows a device according to the invention.

Illustrative embodiments

According to Figure 1, the amplitude

s of pixels

Pl from field n-1 and P4 from field n+l are in each case

compared with the amplitudes of the vertically adjacent
pixels P2 and P3 from field n. From these, one of three

possible comparison results is determined
column and line-by-line for each pixel:

column-by-
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fields are ebppafted{Pé<mip(BdeP2)-OR P4>max(P2,P3)} AND
{min(P2,P3)<gPl<max(P2,P3)}

else 0.

For each pixel within one segment, the comparison
results are added, for example by means of an up/down
counter. After that, only the resultant sign of the sum
of the comparison results of this segment is utilised and
forms the combination result.

~ Each field n is advantageously divided into four
segments S1~S4 according to Figure 3 for determining the
film-mode switching-on condition. One segment S1 per
field n according to Figure 2 is sufficient for determin-
ing the film~mode switching-off condition.

The combination results must in each case be
equal for the four segments S1-S4 of one field F for the
film-mode switching-on condition according to Figure 4.
In addition, these combination results must alternate
between ‘+’ and ‘-’ field by field from field n to field
n+63. This can be checked by another counter which counts
the number of correct combination results within each
test periqd. This number must then reach the value
4*64 = 256. If an error occurs in this scheme, checking
is recommenced from the beginning of the next field.

For the film-mode switching-off condition NF
according to Fiqure 5, the combination results must
deviate from the correct scheme in at least 7 of 64
successive fields F (having one segment Sl in each case),
that is to say successive field combination results have
the same sign. In Figure 5, 7 errors E1-E7 are marked. At
field n+m, m=25, the seventh error has occurred, m being
less than 64. From field n+m, a new test period then
begins, and otherwise from field n+64.

The device according to the invention in Figure 6
is supplied with pixel samples from input lines IL which
are forwarded to a first field buffer 312H, (312 lines),
to a first comparator COMPl and to a third comparator
COMP3. The output signals of the first fieid buffer are
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circuit froButput signals of the line buffer are supplied to the
input of a second field buffer 312H,, to the third
comparator COMP3 and to a fourth comparator COMP4. The
output signals of the second field buffer are supplied to
the second comparator COMP2 and to the fourth comparator
COMP4.

Pixel P4 is in each case available at the input
of the first field buffer, pixel P3 at the input of the
line buffer and pixel P2 at the input of the second field
buffer and pixel Pl at the output of the second field
buffer according to Figure 1. The outputs of the four
comparators are connected to a counter control logic CCL
which in each case processes the comparison results
described at Figqure 1 (+1, -1, 0), these comparison
results being combined in a subsequent up/down counter
UDC (‘+1’ via line U, ‘-1’ via line D).

In the subsequent status detector SD, the resul-
tant'signs are evaluated via line S§ and the film-mode
switching-on condition or film~mode switching-off con-
dition is detected as described above and output via line
SW. In addition, the respective phase of the field (first
or 'second field) can be detected in accordance with the
sign determined and can be output via line FP. If a
corresponding error occurs, the counter UDC is reset via
line R.

The information ‘items on line SW and FP are
advantageously used in a subsequent interpolator INT
which supplies from in each case one or more of the
pixels Pl to P4 original and estimated wvalues for the
pixel values of the output lines. In the case of film
mode, frames can be generated in this interpolator which
consist of in each case two fields which have been pulled
together. If no film mode is present, a double median
interpolation can be advantageously carried out as is
described in DE-A~4211955.

R In addition, the chrominance amplitudes can also
be checked in accordance with the invention and the
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result can be logidaii§ coﬁbiﬁed with that for the
luminance.

The invention can also be used for transmitter-
side generation of the film-mode information item, for
example in the case of old archive material.

The numerical values specified have been success-
ful for the PAL standard. These numerical values can be
easily adapted depending on the television standard or
transmission conditions.

P
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The i nformati on+tens—on—+ine SWand FP are advan- tageously used in the

i nterpol at les both the original _as well as estirateg
" AfroRiEN
et TN res g hgir e e e,

whi ch have been pul l ed together.{{ The ?an1nD e |'s not
medi an i nterpol ati on can be advapt agdousiy &ftrikdlout as is descrlbed in,

for exanpl e, dxdii? lddbtms :

1. Method for flilm-mode detection], characterised in

T

that a comparison is in each case made for vertically
adjacent pixel pairs P2 and P3 in a field n whether the
amplitude of the two vertically intermediate pixels Pl
and P4 from the two adjacent fields n-1 and, respec-
tively, n+l is between the amplitudes of the pixel pair
P2 and P3, these comparison results being combined within -
fields and film mode being set if these combination
results correspond to a predetermined pattern in each
case within a pfedetermined first number of fields -
especially 64.

2. Method according to Claim 1, characterised in
that film mode is reset if the combination results for a
predetermined third number of fields - especially 7 - do
not correspond to the predetermined pattern in each case
within a predetermined second number of fields -
especially 64.

3. Method according to Claim- 1l or 2, characterised’
in that the comparison results are determined line by
line for active luminance aMd/or chrominance pixels of
active lines.’

4. °~  Method according to one or more of Claims 1 to 3,
characterised in that separate combination results are
"determined for segments (S1) within fields, fields being
divided into a predetetmined fourth number of segments
(S1-84) - especially 4 - and the combination results
having to be equal for all segments of a field for it to
be possible for the film mode to be set.

5. Method according to one or more of Claims 1 to 4,
characterised in that the comparison results ‘+1/, ‘-1°
and ‘0’ are determined:

+1, if {Pl<min(P2,P3) OR Pl>max(P2,P3)} AND
{min(P2,P3)<P4<max(P2,P3)}

-1, if {P4<min(P2,P3) OR P4>max(P2,P3)} AND “II'I
{min(P2,P3)<Pl<max(P2,P3)}

Thls Sheet Has Been Replaced

TN

6. Method according to one or more of Claims 1 to 5,

characterised in that, for determining the combination

else 0.
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results, the compari%bn results are added pixel by pixel
in- each field or segment - especially by means of an
up/down counter -, the combination result in each case
consisting in the sign of the resultant sum.
7. Method according to one or more of Claims 1 to 6,
characterised in that the pattern consists of signs
alternating field by field.
8. Method according to one or more of Claims 1 to 7,
characterised in that the correspondence with the pattern
is checked with another counter which counts the number
of correct combination results within the first or second
number of fields, checking being recommenced from the
beginning of the next field if a corresponding deviation
from the pattern has occurred.
9. Method according to one or more of Claims 1 to 8,
characterised in that the first number is equal to the
- second number.
10. Device for a method according to one or more of
Claims 1 to 9, which is supplied with pixel samples of
input ‘lines (IL) which are forwarded to a first field
buffer (312H;), to a first comparator (COMPl) and to a
third comparator (COMP3), the output signals of the first
field buffer being supplied to the input of a line buffer
(1H), to the first comparator (COMPl) and to a second
éomparator (COMP2) and the output signals of the line
buffer being supplied to the input of a second field
buffer (312H,), the third comparator (COMP3) and to a
fourth comparator (COMP4) and the output signals of the
second field buffer being supplied to the second
comparator (COMP2) and to the fourth comparator (COMP4),
the outputs of the four comparators being connected to a
counter control logic (CCL) which in each case forms from
the comparison results a result value from several
predetermined values, these result values being combined
in a subsequent up/down counter (UDC) and resultant signs
being subsequently evaluated in a status detector (SD)
and compared with the predetermined pattern for £ilm-mode
detection, in which arrangement, in particular, the
respective phase of the field is alsc determined .

A, ) ) |IILI || I!II




What is claimed is: 1. A nethod for fil mnode detection conprising:

concurrently providing pixel valdes.from.at.tleast=—fi
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frames are generated with the aid of these information

items in an interpolator (INT).
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horizontal lines of said second.adjacent. field-be- tween which said
horizontal lines of said first ﬁgpgﬁprmgNgnSHEFﬁld are dlsposed and
assigning a second val ue if it he. anpli-tude-vgl ye of s . Ef
els in said first adjacent fie tthdn t he frlr&& &’ﬁﬂHd’fAS " BeEN
| esser than the minimum of the i§| Pddé ljluds of said veﬂEPHﬁEDy
al i gned pi xel s, ; and conbi nijngt-t-he ccupu..abn results—fromat least a
portion of respective said pregdeternd ngfl one of | said first and second
adj acent fields, to determ ne hf vattdes—asstgned sai d conparison results
are pre- dom nantly said first or said second val ue, and

METHOD AND DEVICE FOR FILM-MODE DETECTION

Abstract

' In the case of scanned-film source signals, a
fJ.lm mode provides for increased vertical resolution. An
information item on whether such a source signal is
present can be transmitted together with the television
signal. However, evaluation in the receiver may entail a
not inconsiderable hardware complexity. In additiomn, it
is not ensured that all television transmitters or all
programmes transmit this additional information item.

For each vertically adjacent pixél pair, a check

is performed as to whether the amplitude of the two
vertically intermediate pixels from the two adjacent
fields lies between the amplitudes of the pixel pair.
These comparison results are combined within each field.
Over a certain number of fields in each case these
combination results must correspond to a certain pattern
for the film mode to be recognised. The switching-off
criteria.are less strict. Within a predetermined number
of fields a certain number of ‘false’ combination results .
may occur. The £ilm mode is only switched off when this
number is exceeded.

Fig. 6
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This invention relates to a method and apparatus for
film-mode detection, as for example in HDMA.C and

PALplus television systerns.

BACKGROUND OF THE INVENTION

Certain high end television receivers include appara-
tus to enhance the apparent resolution of reproduced
images by, for example, converting interlaced scanned
images to non-interlace scanned images. Apparatus of

this type typically introduces image artifacts in areas of
image motion. These artifacts can be significantly re-
duced with knowledge of whether the source material
was originally generated as video or as film. In addition
video signal compression systems, particularly for-use
with NTSC video signals, can realize a twenty percent
compression bonus if the source video can be deter-
mined to have been originated as film and converted to
video by the technique known as 3:2 pull down. Video
signal generated via -3:2 pulldown includes one dupk-
cated field in every 5 field sequences, which duplicate
fields may be excised to realize the compression bonus.

SUMMARY OF THE INVENTION

The method according to the invention utilizes the
amplitudes of concurrent luminance pixels in adjacent
fields to determine whether the source material origi-
nated from film or video signals. Comparisons are per-
formed on concurrent luminance pixels signals from
adjacent fields of video signal, and the results of said
comparisons are checked against a predetermined pat-
tern. Correlation, or lack there of, to said pattern deter-
mines film-mode or video-mode respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial representation of pixels in adja-
cent fields useful in describing the method of the inven-

tion,

FIG. 2 is a pictorial representation indicating that the
comparisons are accumulated over the entire field.

FIG. 3 is a pictorial representation indicating that
comparison results are combined in four horizontal
slices in filed n for determining film-mode detection.

FIG. 4 is a table of the combined results for determin-

ing the film-mode detection.

FIG. 5 is a table showing an example of a combina-
tion of results for the video-m_ode condition.



dom nant| y™said first or said second val ue; and conparing the sequence
of first and second val ues assigned to successive_.field—of a— J

pr edet er mi ned pat t ern. 3. The nethod accordin mg%_@lﬂﬁi\frﬁxlﬁ,bdﬁérr

the step of collating further conprises: col I ati ng |t he—esut-ts—of
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assigning a conparison result to respe&fve fields eqtial *to the
collated results of the respective por- tions if it he-respettTve I
portions all exhibit tggs. ock difstHntof 4 #8S FSHGROnRideeT ror result
otherwise. 4. The &&%&T%%%%ﬁ@ﬁg@ﬁ%&i&t SeliiLe) m-erd-STeD

DETAILED DESCRIPTION

FIG. 1 illustrates four luminance pixels in the ver-
tical/temporal plane. The amplitudes of pixel P1 from
‘field n—1 and pixel P4 from field n+1 are compared
with the amplitudes of the vertically adjacent pixels P2
and P3 from field n. From these comparisons, one of
three possible results is determined for all pixels in re-

spective fields:

a2 (+1) result, if {P1 < min(P2,P3) OR Pl > max(F2,F3)} AND
{min(P2,P3) = P4 = max(P2.P)}; :

a (—1) result, if (P4 < min(P2,P3) OR P4 > max(P2,P3)} AND
{min(P2,P3) = P1 = max(P2,P3)}; _

or else a (0) if the foregoing conditions are not satisfied.

The comparison results are added over at least a
portion of representative fields, for example by means
of an up/down counter. Only the resultant sign of the
sum of the comparison results of this segment is utilized
and is necessary for further processing.

For determining the film mode condition, each field n
is advantageously divided into four segments S1-S4 as
shown in FIG. 3. The combined results for each of the
four segments S1-S4 within a field must exhibit the
same sign for a field to be represented by such same
sign. In addition, these combined results must alternate
between positive and negative from field to field as
illustrated in FIG. 4. This can be checked by a second
counter which counts the number of combined results
within a test interval. If the sequence of signs alternate
from field-to-field the sum of the counter will average
zero indicating film-mode source material. To insure a
modicum of noise immunity it is desirable io sum the
positive and negative values over some minimum num-
ber of fields. The minimum number may be selected .
depending upon the application for which the film/v-
ideo detector is being utilized. If the application is scan.
conversion the minimum number may be larger such as
32, and if the application is in compression the minimum -
number will be smaller such as 4.

In order to determine the video-mode condition, field
n is evaluated as a single segment and comparisons are
accumulated over the entire field, as illustrated in FIG.
2. The combined results must deviate from the positi-

. ve/negative alternating pattern. For example, a non-
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{P1 < min(P2, P3) OR P1 > max(P2, P3)} AND

{P4 < nin(P2,P3) OR P4 > nax(2, P3)} AND

{m n(P

max(P2, P3)}; assigning a (0) as the conparing result i

conditions are not satisfied. 5. The #et hod accordi ngita

the step of collating conprises:

t

he;; %O E;Q@Oﬁ

SHEET 1

| f

.-.-“-—-

e ei

alternating positive/ positive sequence as shown in F1G.

5, at fields E4 and ES and again at E6, occurring™a
predetermined number of times over a portion of repre-
sentative fields indicates that the signal is video source
material. The number of errors may be recorded by an
up/down counter or an accumulator. Since the se-
quence of signs alternates from field to field, the output
of the up/down counter or accumulator will average
zero if the source material is film mode. Alternatively if
the output deviates by a predetermined amount from
zero, video-mode source material is indicated. After
each indication of the video-mode condition, the
counter is reset and checking is recommenced from the
beginning of the next field.

Exemplary apparatus employed in practicing the
invention is illustrated in FIG. 6. It includes a delay
circuit by which pixel values from three adjacent fields
of video signal are concurrently provided. Specifically,
the delay circuit consists of two field buffers, 312H; and
312H,, which delay the video signal by 312 horizontal
line periods, and a line buffer 1H, which delays the
video signal by 1 horizontal line period. The serial con-
nection of the three buffers, with the 1H line buffer
intermediate the two 312H field buffers, provide con-
current pixels samples, from three adjacent fields, hav-
ing the temporal-spatial relationship shown in FIG. 1.
In FIG. 6, input pixel values are applied on input line IL
and forwarded to a first field buffer 312H; which delays
pixel values by 312 line intervals. The input pixel values
are also coupled to a first comparator COMP1 and to a
third comparator COMP3. The output samples from
the first field buffer are coupled to the input of the one
line buffer 1H and to the first comparator COMP1, and
a second comparator COMP2. The output samples from
the line buffer are coupled to the input of the second
field buffer 312H>, and to the third and fourth compara-
tors COMP3 and COMP4. The output signals from the
second field buffer are coupled to the second and fourth
comparators COMP2 and COMP4.

Pixel P4 (illustrated in FIG. 1) is available at the input
to the first field buffer, pixel P3 is available at the input
to the line buffer, pixel P2 is available at the input to the
second field buffer and pixel P1 is available at the output
of the second field buffer. The outputs of the compara-
tors are applied to a counter control logic (CCL) which
combine the results of the comparators and assigns a
value of +1,—1 or 0, depending on the respective out-
put values of the comparators. That is to say:



summ ng the conparison results over respective sec- ond fields of video

si gnal ; assigning a positive or negative sign to respective

fiel ds dependi ng upon whet her the resul - tant sum of C prnatsi
results over each sec- ond field is positive or negatj P‘f%‘}é“

met hod according to claim5, wherein further including: C rre_I_a_jm‘f;_;g‘ t%—pe
sequence of positive and negative -t gns assigned to stcdedstiver ig ds
to a predeter- m ned pattern of alternating signs; an j

fil mnode indication Lf(-;.?)rgs?;f:fsea.l;sg%éd?i? S det er m ned.

{P1 < min(P2,P3) OR P1 > max(P2,P3)} AND
{min(P2,P3) = P4 = max(P2,PN};

a {—1) result is assigned, if
{P4 < min(P2,F3) OR P4 > max(PZ,P3)} AND
{min(P2,P3) = P1 = max(P2,P3)};

or else a (0) value is assigned if the foregoing conditions
are not satisfied. These tests are effectively looking for
smooth image contours between fields. Nominally suc-
cessive fields provided by film mode material will ex-
hibit smooth image contours, but video mode source
material will bave less smooth image contours due to
the occurrence of image motion between fields.

The +1, —1 or O value generated by the counter
control logic CCL, is forwarded to an up/down
counter (UDC). That is, positive results produce an up
count pulse on the up count connection U and negative
results produce a down count pulse on the down count
connection D and zero results produce no pulses on
either connection. The UDC effectively sums the posi-
tive and negative results and forwards the data on line 8
to a status detector SD.

The status detector SD latches the resuits of the up/-
down counter for respective field intervals, and assigns
a positive or negative value to respective fields depend-
ing upon whether the sum over the field is positive or
negative respectively. The signs of the combined data
over a sequence of fields are compared to a predeter-
mined pattern, as described above, and film-mode or
video-mode is detected. The status detector can be
arranged to examine sums over an entire field as illus-
trated in FIG. 2 or to first examine sums over field
segments as indicted in FIG. 3, and combine the partial
results into field results and then proceed to examine the
field results. If a corresponding error occurs, the
counter UDC is reset via line R.

In systems which perform interlace to non interlace
scan conversion, an interpolator (INT) may be included
for generating and providing interpolated video values
at an output terminal EL. The interpolator has input
connections to various points in the delay circnit from
which to access video samples to be utilized in the inter-
polation process. An output from the status detector of
the film/video detection circuit is coupled to an inter-
polator (INT) on line SW. The phase of the current
field which is determined by the sign of the combined
data, is also forwarded to the interpolator on line FP.



7. A nethod for fil mnode detection conprising: concurrently providing

pi xel sanples fromthree suc- cessive fields, wherein first and fourth
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The information items on line SW and FP are advain-

tageously used in the interpolator INT which supblies
both the original as well as estimated values for one or
more of the pixels P1 to P4. In the case of film mode,
frames can be generated in this interpolator which con-
sist of two fields which have been pulled together. If the
film mode is not present, a double median interpolation
can be advantageously carried out as is described in, for
example, DE-A-4211955.

In addition, the chrominance amplitudes can also be
checked in accordance with the invention and the result
can be logically combined with that for the luminance.
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1. A method for film-mode detection comprising:

concurrently providing pixel values from at least first
and second adjacent fields of video signal;

comparing amplitude values of respective pixels from
corresponding image areas of said first and second
adjacent fields, and for a predetermined one of said
first and second adjacent fields assigning a first
value to coinparison results indicating that the
amplitude value of respective pixels in horizontal
lines of said first adjacent field are intermediate the
amplitude values of vertically aligned pixels in two
horizontal lines of said second adjacent field be-
tween which said horizontal lines of said first adja-
cent field are disposed, and assigning a second
value if the amplitude value of said respective pix-
els in said first adjacent field are greater than the
maximum of, or lesser than the minimum of the
amplitude values of said vertically aligned pixels,;
and

combining the comparison results from at least a
portion of respective said predetermined one of
said first and second adjacent fields, to determine if
values assigned said comparison results are pre-
dominantly said first or said second value, and
assigning said predetermined one of said first and
second adjacent fields the predominant first or
second value; and

establishing film mode detection if a sequence of
values assigned a predetermined number of succes-
sive said predetermined one of said first and second
adjacent fields, corresponds to a predetermined
pattern.

2. A method for film-mode detection comprising:

concurrently providing pixel samples from three suc-
cessive fields;

comparing corresponding pixels P1 and P4 from cor-
responding lines of said first and third fields respec-
tively, to vertically aligned pixel pairs, P2 and P3,
from successive lines of said second field, and be-
tween which said pixels P1 and P4 are vertically
disposed;

allocating a first value to the results of respective
comparisons if the amplitude of pixel P1 is interme-
diate the amplitudes of pixels P2 and P3, and the
amplitude of pixel P4 is not intermediate the ampli-
tudes of pixels P2 and P3, and allocating a second
value if the amplitude of pixel P4 is intermediate
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collating the results of comparisons over respective
field intervals, and assigning said first or second
values to respective fields depending upon whether

. comparisons for respective fields produced pre-
dominantly said first or said second value; and

comparing the sequence of first and second values
assigned to successive field, for a predetermined
pattern.

3. The method accordmg to claim 2, wherein the step

of collating further comprises:

collating the results of comparisons over mutually

exclusive portions of respective fields;

assigning a comparison result to respective fields
equal to the collated results of the respective por-
tions if the respective portions all exhibit the same
result, and assigning an error result otherwise.
4. The method according to claim 2 wherein said step
of allocating includes:

assigning a (+1} as the comparing result if
{P! < min(P2,P3) OR P1 > max(F2,P3)} AND
{min(F2,P3) = P4 = max(P2,P3)}%

assigning a (—1) as the comparing result if
{P4 < min(P2,P3) OR P4 > max(P2,P3)} AND
{min(P2,P3) = P! = max(P2,P3)};

assigning a (0) as the comparing result if the foregoing
conditions are not satisfied.
5. The method according to claim 4, wherein the step

. of collating comprises:

summing the comparison results over respective sec-
ond fields of video signal;

assigning a positive or negative sign o respective
second fields depending upon whether the resul-
tant sum of the comparison results over each sec-
ond field is positive or negative.

6. The method according to claim 5, wherein further

. including:

correlating the sequence of positive and negative
signs assigned to successive fields to a predeter-
mined pattern of alternating signs; and

outputting a film-mode indication if a correlation is
determined.

7. A method for film-mode detection comprising:

concurrently providing pixel samples from three suc-
cessive fields, wherein first and fourth pixel sar-

results of
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predet erm ned val ue. 9. An apparatus for filmnode detectjomTonprisT ”%':: -
an input termnal for applying a video signal; del ay nean ,R%’bépﬁ\é@\ﬂ& EET
said input termnal, for con- currently providing pixellvaroes TTom
adj acent fields of video signal; a means, coupled to sgid Qeﬁagﬁﬁmgg?s,
for conparing anpl i tude val ues of réspective pixels from ¢orre-

spondi ng i nage areas of said adjacent fields to det er m he "WheEt her

anpl i tude val ues of respies from a firspancetisrd of saidsusesssvedifldcent fields are
inafirst or a s ec aspaunnivelyy rare alelrjicallyc dispesedgbetwesn se€oni cal | y
decreasi ng rel ati onshi p;omhadnd third pixels from a second of said three

successive fields;

comparing said first and fourth pixel values with said

second and third pixel values to determine whether

said four pixel values represent contiguous image

contours;

assigning a positive or negative value to the results of

respective comparisons depending upon whether
contiguous image contours are determined to oc-
cur;

summing the results of comparisons over respective

field intervals, and assigning first or second values
to respective fields depending upon whether the
sum of results of comparisons for respective fields
are positive or negative; and

comparing the sequence of first .and second values

assigned to successive fields, for a predetermined
pattern. .

8. The method set forth in claim 7 wherein said first
and second' values correspond to plus and minus unit
values and the step of comparing the sequence of first
and second values assigned to successive fields, for a
predetermined pattern comprises; summing the se-
quence of first and second values over a predetermined
number of fields and comparing the resultant sum to a
predetermined value. _

9. An apparatus for film-mode detection comprising:

an input terminal for applying a video signal;

delay means, coupled to said input terminal, for con-

currently providing pixel values from adjacent
fields of video signal;

a means, coupled to said delay means, for comparing
amplitude values of respective pixels from corre-
sponding image areas of said adjacent fields to
determine whether amplitude values of respective
pixels in successive adjacent fields are in a first or a
second monotonically increasing or monotonically
decreasing relationship; and

means, coupled to said comparing means, for deter-
mining if the comparison results over at least a
portion of respective field intervals indicate that
respective pixel amplitude values of said respective
field intervals are predominantly in said first or -
second monotonically increasing or decreasing
relationship, and assigning a first or second value
respectively to said respective field intervals ac-
cording to the predominance determined; and
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means, coupled to said conparing means, for deter- i niPﬁ@LME??’:H‘éT SHEET
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field intervals are predomnantlly in 88PIAGEDr st o setond “nonot oni cal | y
I ncreasi ng or decreasing rel at1 ons - and assigning h frrst—or second
val ue respect i velgiedms, saugickiespeditti meads &rdderrminiafs ferc- cording to

the predom nance det eestabRstiing@Milm mode detection if a resulting e
quence of saxd first and second values assigned to a
predetermined number of said respective field in-
tervals corresponds to a predetermined pattern.

10. The apparatus set forth in claim 9 wherein said
delay mecans includes;

a cascade connection of a first field delay element, a
horizontal line delay element, and a second field
delay element, said first and second field delay
elements each providing a signal delay of a fiéld
interval less one half horizontal line interval; and

wherein said means for comparing includes means for
determining whether the pixels occurring at the
input to the first field delay element have ampli-
tudes intermediate the amplitudes of the pixels
occurring at the input and output of the line delay
element, and concurrently if the pixels occurring at
the output of the second field delay element have
amplitudes which are greater than the larger of, or

* lesser than the smaller of the amplitudes of the
pixels occurring at the input and output of the line
delay element.

11. The apparatus set forth in claim 10 wherein said
means for comparing further includes:

means for determining whether the pixels occurring
at the output of the second field delay element have
amplitudes intermediate the amplitudes of the pix-
els occurring at the input and output of the line
delay element, and concurrently if the pixels occur-
ring at the input to the first field delay element
have amplitudes which are greater than the larger
of, or lesser than the smaller of the amplitudes of
the pixels occurring at the input and output of the
line delay element.

12. The apparatus set forth in claim 10 wherein pixels
occurring at the input to the first delay means are desig-
nated P1, and pixels occurring at output connections of
said first field delay element, said line delay element,
and said second field delay element are designated P2,
P3 and P4 respectively and said means for comparing
includes;

e

e (AN
{mm(P2 P3) = P4 = max(F2, P3)};

means for assigning a (—I) comparison result if :
{P4 < min(P2,P3) OR P4 > max(P2,P3)} AND
{:mn(P2 P3) = Pl = max(P2,P3)};

means for assigning a (0) result if the foregoing condi-

tions are not satisfied.
* ¥ & % %
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pi xel s occurring at the input and output of the line

11. The apparatus set forth in claim 10 wherein said neans for conparing
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METHOD AND DEVICE FUR FILM-MODE DETECTION
ABSTRACT

A film mode detection method and corresponding rela-
tively non complex hardware implementation compares
the amplitudes of pixels of corresponding image areas of
three successive field to determine if the pixel ampli-
tudes are monotonically increasing or decreasing. De-
pending on the comparison a positive or negative polar-
ity indication is genmerated and these indications are.
combined within each field to generate a polarity indi-
cation representing each respective field. The field se-
quence of such field polarity indications are thereafter
compared with a predetermined pattern to determine
whether the video signal is from a film or video-mode
source. :

Fig 3,5,6.
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pi xel s_occurring at the input to the first del ‘e desig- nated P1,
and pi xel s occurring at output connections of d first fREPIAGEMMENT SHEET
el enent, said line delay el enent, and said secon& ﬁ{) dCiEhay el ement are
desi gnat ed P2, P3 and P4 respect i vel y a;nd said megans for ¢ npari ng
I ncl udes; nmeans . C | f {P1
< mn(P2, P3) OR Pl é‘;"%"g& % ‘me “stt%r‘rp‘%‘& %% Sﬁﬂfer F e
max( P2, P3)} maanse %Eg! gc §°§ 188 suI -
quc..nce safd first'and sec es assxgn
predetermined numbcr of said respectwe field in-
tervals corresponds to a predetermined pattern.

10. The apparatus set forth in claim 9 wherein said
delay means includes;

a cascade connection of a first field delay element, a
horizontal line delay element, and a second field
delay element, said first and second field delay
elements each providing a signal delay of a fi¢ld
interval less one half horizontal line interval; and

wherein said means for comparing includes means for
determining whether the pixels occurring at the
input to the first field delay element have ampli-
tudes intermediate the amplitudes of the pixels
occurring at the input and output of the line delay
element, and concurrently if the pixels occurring at
the output of the second field delay element have
amplitudes which are greater than the larger of, or

~ lesser than the smaller of the amplitudes of the
pixels occurring at the input and output of the line
delay element.

11. The apparatus set forth in claim 10 wherein said
means for comparing further includes:

means for determining whether the pixels occurring
at the output of the second field delay element have
amplitudes intermediate the amplitudes of the pix-
els occurring at the input and output of the line
delay element, and concurrently if the pixels occur-
ring at the input to the first field delay element
have amplitudes which are greater than the larger
of, or lesser than the smaller of the amplitudes of
the pixels occurring at the input and output of the
line delay element.

12. The apparatus set forth in claim 10 wherein pixels
occurring at the input to the first delay means are desig-
nated P1, and pixels occurring at output connections of
said first field delay element, said line delay element,
and said second field delay element are designated P2,
P3 and P4 respectively and said means for comparing
includes;

| i ne del ay el enent. 12. The apparatus set fo %@%%Z m 10 wherein
|

N~

means for assigning a (+ ) comparison result if
{P1 < min(P2,P3) OR P! > max(P2,P3)} AND
{mm(P2 P3) = P4 = max(P2,P3)};

means for assigning a (~ 1) comparison result if
{P4 < min(P2,P3) OR P4 > max(P2,P3)} AND
{min(P2,P3) = Pl =< max(P2,P3)};

means for assigning a (0) result if the foregoing condi-
tions are not satisfied.



{P4 < mn(P2,P3) OR P4 > max(P2, P3)} AND {mn(P2,P3) [err] P1 [err]
max(P2,P3)}; neans for assigning a (0) result if the foregoing condi-
ticons are not satisfied.
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METHOD AND DEVICE FUR FILM MODE DETECTION
' ABSTRACT

A film mode detection method and corresponding rela-
tively non complex hardware implementation compares
the amplitudes of pixels of corresponding image areas of
three successive field to determine if the pixel ampli-
tudes are monotonically increasing or decreasing. De-
pending on the comparison a positive or negative polar-
ity indication is generated and these indications are
combined within each field to generate a polarity indi-
cation representing each respective field. The field se-
quence of such field polarity indications are thereafter
compared with a predetermined pattern to determine
whether the video signal is from a film or video-mode
source.

Fig 3.5,6.



