
;e3epm  L*68THT1 -1 ' PROGRESSIVE/INTERLACE AND REDUNDANT FIELD DETECTION
FOR ENCODER '  The present invention relates to a method and system for
processing video data, and in particular for progressive/interiace and
redundant held detect; on far video sour:...s which may be derived from
movie film. 10 Background of the Invention Encoding methods such as the
well known MPEG-1 and MPEG-2 standards had been popularly used for
efficient transmission and storage of vide. A MPEG encoder compresses l5 an
input video signal picture-by-picture to produce an output signal or
bitstream compliant to the relevant MPEG standard. Pre-processing
techniques  can be applied to the input video signal before encoding, for
example, to remove noise and re-format the signal (eg. 4:2:2 to 4:2:0
conversion) image size conversion, etc.). 20 The input video signal is
typically in an interlaced format for example the 525I60 or 625/50
(lines/frectuency) format with each video frame consisting of two fields
(top field and bottom field). However) the some material of the video
signal nay be originally produced on film and converted to the video signal
via a telecine process. This process convert; a progressive source into an
interlaced format and provides at the same time) if necessary, frame rate
25 conversion for example using a 3:2 or 2:? pulldown technique. In the
case of 24 Hz film to 525I60 Hz video conversion, etch progressive film
picture is converted to two interlaced ' video field and, in addition,
there are 12 repeated fields according to the 3:2 pulldown patterns in
every second of the converted video. Improvement in coding efficiency can
be obtained if the video sours:. from film is identitled and the repeated
(or redurndant) fields are 30 detected and .removed before coding.
Pre-processing techniques applied before encoding can   30 May 2003  also
~ain from t(;e results of film picture detection. S' Methods for dete: ring
progressive or interlaced frame andlor repeacd gelds have beer know in
t,~.^_ prio r a.~t. For example, United S tatrs patents 5, 317 , 398, 5,398
) 071, 5, 491, ~ 16, and 5 5,757,435 dise!osc methods generally is~olv~~ a
calculation of dizierencrs between two adjacent yields of the s,:mc, pariry
(top or bottos~ field) a_^.d a comparison of the rcs~:lts of the
calculatior_ rJith sonic thresholds for repeated I! eld detection andr'or
with pasterns indicative of the 3:2 pulldown process. Methods involvir_g
comparison of three adjacent nelds of difzcrent parity are disclosed in L'S
patents 5,365,273, 5,566,998, and 5,689,301. i nese IO methods compare
thr~.~ tithe adjacent fields, ape make decisions based on det..~tion of 3:2
(and 2:2) pu?ldown patterns. Ln US patent 5,462,011, a method utiliZLtlo
four sLC;.;ssive fields is ~sclos..-d. 'F"nis method provides
probressivc!irterlacr detection as well as redundant field detccdon without
assumption of fixed 3:2 or 2:2 pulldown pattern. It utilizes both intrancld
and inter-field (same and opposite parity) dificrences. 15 AltEzou~h the
telecine process of irlrn to video conversion is well understood) and its
results are very predictable, tIx eventual repcared field patterns and
number of repeated nelds in the converted video nay be caanged in
pas-production procsses s~ch as scene cuts and overlaying. For exatnplc) a
sub-title overlay may besin on a repeated field in the conver`~ (r 20
video, arsd this will not only break t~';e 3:2 pa_~tera but also create two
interlaced frames in a progressive/interlace detection process. 



Generally low in conplexity, ruethoas utilirng 'o~erencs of two ::djaccnt
fields of Lhe same parity to det.,~t repeated gelds lack the ability to
detect i~^dividual progressive or ~.nterlzced 26 i=arr:es ar;d lac k t.'^.c
abil ity to detect 2.2 pt:l ldo w-n sequenc.=s. Fur`~ermore, these ~e hods
eo not peror:n well nor 3:2 pulldown: sequences wit: frequent broken 3'2
pa.~te;ns, acrd :herefore cf:iciencies of st:bseauent pre-proc_ssLng and
encoding are aff:c~~, Methods , involving cor~anson o: c:aree of more
adjacent fields odiffereat panty provide t~ ability to dCtcct both 3:2 and
2:3 pulldown scQUencs. l:owevPr, given the fact drat fields of ;0 difrc:cat
parity w~-e coripared, the mcchods are scasitr~e co vertical details and
vertical motion   ; ; ~ ~ :30 May 2003 ", "" , -3 within the sequences. l
Ez:.istLna methods also suffer tom detection latency problems. ~BasicaLly,
the decisionyof whether or not two f elds belong to a same progressive
filin tzame is not made immediately 5 aster receiving the second field of
the two fields from a video source. Instead, the decision is made by
existing methods only after receiving one or more subsequent f elds. This
has an impact on the total number of field buffers needed in systems such
as those including MPEG encoding and necessary pre-processing~, as well as
adaptivity of the methods to sudden changes in the film/video
characteristics. 10 Summary of the Invention LZ accordance ~.vith the
present invention, there is provided a method of processinj video dats to
detect held characteristics of the data, includin~: 15 pTOCeSSLTI~ pixel
values of said data to obtain differences between the values of two
successive fields of the data; processiln? tl`te difference values to
detect interlace patterns in said successive fields; determining if the
successive fields belong to a progressive dame based on 20 detection of
said interlace patterns; and generating a progressive frame output
indicating that a progressive dame has been detected; wherein said
difference values include three difference values of four vertically and
temporally spaced pixels of said successive fields, and an interlace
pattern is detected 2~ when said three difference values each exceed a
first predetermired threshold and nave il`~e same sign. The present
invention also provides a system of processia~ video data, including: means
for processing pix;.l values of said data to obtain difference ~~alues
bet~.veen 30 the pitel values of tlvo successive fields of the data; ._..~
, ti`,`':~ ~. ~"_T.`.   30 May 2003 . , ,." , ; ~ ~ ~ , , . . ", . ,.. .",
, ,. .. -4 means for processing tile difference to values to detect
interlace patterns in said successive fields; . means for deterrnini~g if
the successive fields belong to a progressive $a~-ne based on detection of
said interlace patterns; j means for generating a progressive frame output
indicating that a prod essive came has been detected; wherein said
difference values include `~n.ree diference values of four vertically and
temporally spaced pixels of said successive fields, and an interlace
pattern is detected v when said three difference values each e~cceed a
first predezer~ined threshold and have the 10 same sib. Brief Description
of t~'~e Drawines 



A prefers e3 embodiment of the present invention is described hereinafter,
by way of lj example only, with reference to the accompanying drawings,
wherein: Fi~sre 1 is a repssentation of pixels in two successive fields
processed by a preferred embodiment of a pro~essive/interlace and redundant
neld detector; Figure 2 is a diagram of zones of a flame processed by the
detector; Figure 3 is a block dia~-ram of the detector; 1 , ?0 Figure 4 is
a block diajram of a progressive/interlace check circuit of the detector;
and Fijure j is a block diagram of a redundant field check circuit of the
detector - . .. r., w~ = i ,.._.. _ . ~p..~~'.rn'~ ~i-_.   30 May 2003 -5
detailed description of the preferred embodiment J S f A
progressive/interlace and redundant field detector 100, as shown in Figure
~ , cha, =acrises an interlace pazrcm as beis~ a~ obje`.t area with hid
inter-field cliff creates, wiucu is detec,P-I 5 using four vertically
ad7acrnt luminance pixels from two successive ticlds from a video source..
Figure 1 iLustr ates an example or Tour li:..-ni.,-~ce pixels for use in
interlace pat+.ern detection in a vertical/temporal plane. The pixels are
labeled PI to P4, whcre~z pixels P1 . and P3 are obt~ from a ricld F(t-1)
at time (r-1) and pixels P2 and P4 ale sampled from a field F(t) at time r.
Tine differences between vertically adjacent pi.xeIs 2.re obtained and 10
compare3 to a threshold (TI) according to the followin' pseudo-code for
interlace oatte:n detection: it ~ (PI-P2) > TI and {P3-P2) > T1 aad (P3-P4)
> T1 } or { (PZ-P I) > T1 znd (P2-P3) > TI and (P4-P3) > T1 } IS -~ inte;
Iac~ pattern detecw-d. T1~ two successive heIds are determined as
irterlac,.-d it there are sufficient areas within the 'I two fields
containing interlace patterns, or in other words, sufncient numbers of
interlace patterns bein5 detected. 20 To increase flexibility and detection
:.ceuracy, a f-rye consisting of two successive yields is dividccd into
zones) as illustrated in Figure 2, by the detector. Each zone is exzninPd
independently for the interlace patrems, and decision on
progressive/i_~terlace DrOCeSSlno is made based on the number of nines
cortainirg suW cient area of interlace patterns. 'w ithin 25 a zone,
luminance pixels are scarLned to obtain a sequence of four verzcally
adjacent pixel set (PI to P,~~ for intetlac: patt!-a de P~tion. T:ne
sequence con~~ no overlaaping pixels, tied it is possible to dec:nc the
zones such gnat P7 is always above P2. Furthermore, the position arid size
of rt:e zones may be adjusc:d dcacnding on ~plication needs, or timing and
bui=Ferirzo requirements. 30   30 May 2003 -6 When tyro successive fields
are detected as a progressive frame, a subsequent flcld is compared to the
Iirst of the two successive helds for redundant field detection.
Redlrndant~ ; fields may be created by the 3:2 pull-down process for movie
film sou~ce, or due to a lack oI movement in L~le program material.
However, aetect=on and removal of r:.dundant fields 



5 due to l~.~lc of movement or 3:2 pull-down may bonh be useful for example
in ~~EG encoding. information appal the removed fields can be coded by a
:MPEG-2 encoder, and the removed fields arc re-created at t.~Ie IVLaEG-2
decoder by reoeatl~-~g the original :fields cording to the coded
infotraation. h is note that there a-re constraints in lvhEG-2 for tleld
re_ue~r.~ and, in ~  where such restraints ~piy, redundant field det_-ction
can be disabled. 10 Fi7ure 3 :Lustates one embodiment of a
pro?ressive/:nterlacc 2.~Id redundant field dci..Mtor 1QQ. Luminanc,-)
signals from a video sou:ce 101 are provided as an input to the detector
100, ~-Id the video ~uzce input is coupled to a field remory 105 and a line
nemory 104 of the detector. The held memcry I05 and line memory I04 act as
delay buffers for a Held and 15 line of the input luminance si~.als,
respectively. The output of the field m~nory 105 IS coupled to t_h~ inputs
or additional field and line menorirs 102, 103 respectively. In view or the
delaying effevt of the field memories, if the currenx field s,Ipplied by
the video source input 10I is designated F(t), the output of field memory
105 represents the previous field F(t1 ) , arid tae output o f field memory
102 rep reseals the f eld a preceding that, namely F(t-2) . 20 The ~ ~
rn~.r-;~or~es 103, 104 merely buffer respective lines of pixel data from
fields F(t-I) and f-' F(t), respe;aive'ry. The video source Iuminarce
signals wrsch are delayed and buffered using field m.:~msnry 105 and the
two line mctnones 103 a;-Id 104 are used to generate a sequence of four
verucaily spac.,rd piz~ls (P1 tn P~ accordin' to a prdeter.-nined zone
location. Noise rA,.ducuen t..techniques rnay b. a~olied to the vide
souzc._ I01 ahead of time such that accuracy 25 of the de:ect;on is
unproved. :~ltcrra~e ways of ?encradng tl:e sewenc::. of pixels PI to P are
possible a.~d :,rill be apparent those skilled in the ar. i'hrer
subt.~.~,.ors 107, 108 and ! 09 arc provided with inputs from the video
source 101 and die held and I i ne me.^-~...ories 103 , 104 and 105 . L-I p
articul ar, tae outpu t o i Line mcrno ry 103 30 reprcscn~ng ptx~l value Pl
and the output of Line n.emory 104 representing pixel value P2   30 May
2003 _7_ are coupled to the subt; actor 107. The output of line memory 104
and the output of neld ( memory 106 representing pixel value P3 are coupled
to the subs actor 108. The oumut tif: field memory 105 and the video source
I01 providing pixel value P~ are couple to the subtractor 109. This
arangewent is utilaed to obtain di_ference signals EI, E2 atd E'3 front 5
the outputs oz rl`:e respective subtractors 107, 108 ) and 109 according
to: El = (P? _ PI) E2-(p?.P~ E3 = ( PT - P~'~ 10 The dLrerence signals are
inputted to a progrcssive/interlac: check circuit 11d to generate a
progressive/interlace derision output 11Z for a pair of successive fields
from the video source. The difrererce signals are used to indicate video o
bjecT,s and interlace patterns. Depending on the positions of the defined
zones) the progressivclinterlace decision is made aitcr 1 S completely or
almost cornpletcly riving the second of tile two successive fields. A MPEG
encoder and any pre-processor associated with the IvLpEG encoder may make
use of the progrcssive/interlace decision output immediately. Ti:e
progressive/interiacc check circuit i 110 is described in greater detail
below. 20 In the detector I00, another subtractor 106 is also provided, wig
inputs from t:ze field memory 102 (-) and the video sou:ce 101 ( =) . The
ou:put of the subtrantor I06 is a difference sisal Dl. lnts, if the two
successive n.cle.s are detected as a progressive frame, a svbsequert field
:corn ch, video source is comnar ed to the tics` of the two successive
r~elds ro c re~und an t fi a l d detecti o n. B asically , tic l d merio ri
a s 10 ~ anrl 102 ar c us a d sue z that the ZS two fields (laoelled 2s
F(t-2) and F(t)) can be cor..pare,^'. at the appropriate time. T.ne
difference signal DI is gcn erat~ from F(t-2) and F(t) Lsm' t,`:e
subcractor 106, and subject. to a r~edund~t field check by a circuit 111 to
genes at.^. a rp~'~.tndant field decision oLrput I 13. The structure of the
redundant r~eld chec'.c circus: I11 is described in greater de~.ail
hereinbelow. 30  



30 May 2003 _g_ The progressive/interiace check circuit utilises the
difference signals EI to E3) as shown in Figure 4. To detect an interlx:c
pattern in a video object, it is assumed that the video object: .. is
distinguishable from the video background 2~-td that the video object
moves. In eif~t, EI, , E2, and E3 should all have la.?e enough magnitude
and have the same sign ma~.itude. The 5 dii~erence si~.yls E1, EZ, ar.~d
;~.~ are provided to the progressive; interlace check circuit 110 at
respective inputs 401, 402 and 403. Tnes.. ir~uts are co~lcd to detect the
sign magnitudes of EI , E?, and E3 by respectiv a SIGN(X~ processing blocks
41 I , 412, and 4I3 . The ou~uts of the SIGN(X) blocks 411 and 412 are
coupled as i.-~uts tc~ an XOR Date 414 and'~he outauts of the SIGN(X)
blocks 412 and 413 at;_ coupled as inputs to an XOR gate 415. The puroose
10 of the XOR operations is to check tlhat the signs of the direrence
signals Ef , E2, and E3 are all equal, and if they are then the putouts of
both XOR gates will be trrtte. The outputs of the XOR gates are coupled as
inputs to an AND gate 416. Absolute magnitudes of EI , B'2, and E3 are
obtailzed by A$S(X) processing blocks 404) 405, and 406 respe.^,tively, and
checked to be all grea.t~r than a threshold T1 in respective threshold
comparators 4C7, 408, and 409 15 and an AND operation 410. The output oT
?~~ID gate 410 is also provided as an input to the Ah~ gate 416 in order to
ascertain that the signs of the differenc., signals are all the same ~ the
magi ,ties are all ;renter than the threshold. If the output of the AND
gate 41G is true, r' i,'~en an interlace pattern has been detected in the
respective zone from which the pixels represented by difference signals EI
, E'2, and E3 have been taken. j-_, 20 The number of detected interlace
pat,.erns in eon defined zone is ssmmcd together and conuared to another
threshold T2 in a zone summaGOn and threshold process 417. This su~-nn:ati
on g ives a measL.re or whether or no t a particular zone contains su~cient
area (relative to t_he threshold Z"?) with interlace pa_r`e:ns. Finally,
the number of zones witlh 2~ ssf ciciert area of interlace part: ms is
cou.^_ted a:~d compared with a third threshold T3 in a . zone count and
tlhreshold process 418. I f the n~~ber of zones wi th interla: a patterns
ex ~~ ~ .g T2 is greater th:.n the threshold T~ , an interlaced frame is
detected, else a ' progrcsstve frame is detected. The detection result is
provided at a progressive/interlace decision output 419. 30   30 May 2003
_9. The redundant field check circuit 111 uses the inter-geld difference
signal DI as illustrated in FiSure 5. In this circuit 111, an average
difiererc,-,, as well as a measure of area of lar~~ difference within a
zone arc computed and compared to respentive L'~.rcshold values. The
inter-held difference signal DI is providrd to the redundant field cheek
circuit 111 at an input 5 501, and an absolute value is obtained by ABS(X~
50'Z. The Output Of the absolute value defsrminadon is subjected to a zone
summation 503. The zone summation 503 products an average different.-,, for
each defined. zone which is ^ compared to a c~'zreshold T~ in a , threshold
comparator 504. The absolute value of Dl is also compared to another
t~::eshold TS in a ti,resaold comparator 505 to check for areas of large
difference. The numaer of 10 pixels greater than threshold TS in each zone
is summed at zone si:.mmatioa 50b, and the result for each zone is compared
to a thr~~ old Tb in another threshold comparator 507. The outputs of
threshold comparators 504 ar_d 507 are provided as input to an DR gate 508
which genen..ts a r 'fit field decision output 509 by choking if none of
the zones has average aif~erence greater that T4 and area of large
difference greater than T6. All thresholds tray 15 be determined with
respertivc zone sizes and applications. It will be apparent to skilled
person in the art that a redundant field detector i.n accordance with the
punt invention may be modined to include scent change detection.
Furthermore, it is pos~ble that with tk~e scent change detection function,
the redundant field detecu~r may 20 improve detection accuracy by
enforci~-~ repetitive 3:2 patterns within each scene. T"nc above des;.ribed
embodime_~t othe present ir~~ntion utilizes a fiinimal number of Gelds 



for n: ogressivelinterlace detection useul for buffer memory ruction in
encodzng applications. T'r.e progressivelintcrlace detection method has
good detwt;on acesracy 25 :ncludi..^.? sec uCnces contairsne motion a: c~I
~radon/deoeleracion, vertical mot; on, zed diage:.zl ~.dec..;. Decisions on
progrcssivelinte:lace detection can thus improve c^ciency in encoding as
well as ore-processing. Accurcy oredundant field detection is improved with
better ptogrcssivelintrrlace detection. Removal of redundant fields
therefore significantly enhance encoc','~ng quality. 30   30 May 2003 - to
The method and apparatus for progressive/intcrlace and redund, nt field
detection rnay be incorporated in an encoder according to the ISOIIEC MPEG
standards (ISO/IEC I1172-2:' MPEG-I and ISOlIEC 13818-2 MPEG-2) for video
sources originally derived from movie ftL-n. The prob essive.~intrrl~ and
recurd?nt field detectors improve signir~ca~~tly the NfPEG 5 pre-processing
and compression efficiency, a.^.d the system is designed to minim'~e the
delay incur~rd and thus rziairniz.. ti`~e overall system rne:nory
requirements ar_d systern costs. The main ~plic`ion is low cost high
quality digital video re.^.order (eg, DVD-RAM SVCD, CVD) etc.) for
consumers. 10 The foregoing detailed description of L'~e preferred
emnodiment has been presented by way or example only, and is not intended
to be considered Iimiti~~g to the invention as deigned in the claims
novended hereto. l~ __   .,," ~, ; ";, , ,;~ ; -li  20 Claims: . . ~ r ~0
May 2003 ." ~;" 1. A method of processing video data to detect held
characteristics of tl`te data; including: 5 processinj pixel values of said
data to obtain differences between the values of t-,vo successive gelds of
the data; processing the difference values to detect interlace patterns in
said successive fields; deterni.^~g if the successive fields belon? to a
progressive frame based on detection or said interlace patterns; and
generating a progressive $ame output indicating that a progressive  ame has
been detected; wherein said difference values include three difference
values of four vertically and temporally spaced pixels of said successive
fields, and an interlace pattern is detected when said three difference
values each e:cceed a first predetermined threshold and have the 10 15 same
sign. 2. A method as claimed in claim 1, including: 



processing pixel values of the first field of said successive fields and a
subsequent field to said successive fields to obtain further diFerence
values; and processing said further difference values to determine if said
subsequent field is a redundant field, when said progressive frame output
is generated. 3. A method as claimed in claim 1 or 2, including allocating
said pixel values of said 25 dames to zones, said zones representing
respective areas of said nelds, and detecting said interlace partens in
said zones based on respective ones of said difference values in said
zones. =1 A method as claimed in claims 1 or 3, wherein P 1 and P3 are
pixel values of the 30 first field of said successive fields, and P2 and P4
are pixel values of the second field of said successive fields, and the
said pixel values P1, P2, P3 and P4 are of respective v;,~- ; ; .. n,.-:_ ,
_.. _~   . , ., " " . . , . . , ,. , , ,;~ ; - 12 . - ; ;~~; ;~~~OMay2003 .
, . . ,' , , . , ,.. ,... . ,. ., adjacent horizontal lines of said fields,
and said difference values are P2 - P 1, P3 - P2 and P4 - P3 . . . ~S A
method as claimed in claim 4, including detecting a_n interlaced zone when
the sum of said interlace patterns detected in a zone exceeds a second
predetermined threshold. f 5 6. A method as claimed LZ clai_rn ~, wherein
said progressive fzame output is generated when the sum of the interlaced
zones far said successive fields is less than a thud predetermined
threshold. 10 7. A method as claimed il-~ claim 6 when dependent on claim
2, wherein said further diizerence values comprise differences between
corresponding pixel values of said first field of said successive fields
and said subsequent yield. 8. A method as claimed in claim 7, including
sumrnin~ said further difference values 1 ~ obtained for said zones of the
first field and the subsequent field and determining the average fiu-ther
difference value for each zone, and detecting a high average difference
when at least one of said avera?e difference values exceeds a fourth
predetermined threshold.  20 9. A method as claimed in claim 8, including
comparing said further difference values for a zone lvzth a fifth
predeterrnined threshold to detect a large difference, detecting a zone
lame difference when the sum of said large differences for a zone exceeds a
sixth predetermined threshold. 2~ ? 0. A method as claimed in claim 9,
wherein said subsequent field is determined as being a redundant field when
at least one of said high average difference a_nd said zone large
difference is detected for said first field and said subsequent field. 11.
A system of processing video data, Lncluding~ 30 means for processing pixel
values of said data to obtain difference values between the pi~cel values
of two successive fields of the data; (/n ~~C ~~~ 



~Y~ ~".7V J L. ~ ~1m 1   ( r ( r n f r , , r ( r . ( ( ( , ; ( ; ; ~ ; 30
May 2003 r ; ,r" ( ( ~ , , , ( , , (' , , , ( ( , (;( , (;, ~"~ ( (, ,. -13
means for processing the difference to values to detect interlace patterns
in said successive fields; , . ., means for determining if the successive
fields belong to a prop essive dame based on detection of said interlace
patterns; means for generating a progressive frame oatp~tt indicating that
a progressive frame has been detected; rherein said difference values of a
zone include three difference values of four vertically and temporally
spaced pixels of said successive fields, and an interlace pattern is ~ ( '
~ detected when said three difference values each exceed a first
predetermined threshold and 10 have the same sign. 12. A system as claimed
in claim 11, includin?: means for processing pixel values of the first
field of said successive fields and a subsequent field to said successive
fields to obtain further difference values; and 15 means for processing
said further difference values to determine if said subsequent field is
redundant field, when said progressive Frame output is jenerated. 13. A
system as claimed in claim 11 or 12, wherein said pixel values of said
games are allocated to zones, said zones representing respective areas of
said fields, and said 20 processing means detects interlace patterns in
said zones based on respective ones of said difference values in said
zones. 14. A system as claimed in claims 11 or 13, wherein P1 and P3 are
pi.~ce1 values of the first field of said successive fields, and P? and P4
are pixel values of the second field of 2~ said successive fields, and the
said pixel values Pl, P?, P3 and P~ are of respective adjacent horizontal
lines of said fields, and said difference values are P2 - P1, P3 - P2 and
PT - P3. 1 ~. A system as claimed in claim 1=l, Lncluding means for
detecting an interlaced zone 30 when the sum of said interlace patt~ms
detected in a zone exceeds a second predetermined threshold. ~^ ". ~~j !~ 6
n ~ r ' ate; ~ 9 v. r v , .,hc~i'.~ ~:...:   . , a ;,;, , ," , ., ,. 30 May
2003 ,; , ", ,." , " " - 14 r 5 10 1~  



20  16. A system as claimed in claim 1 S, wherein said progressive frame
output is generated when the sum of the interlaced zones for said
successive fields is less than'a`, third predetermined threshold. 17. A
system as claimed in claim 16 when dependent an claim 12, wherein said
further difference values comprise differences between correspondin? pixel
values of said first field of said successive fields and said subsequent
field. 18. A system as claimed in claim 17, including means for summing
said funkier difference values obtained for said zones of the first field
and the subsequent field and determining the average difference value for
each zone, and means for detecting a high average difference when at least
one of said average difference values exceeds a fourth predetermined
threshold. 19. A system as claimed in claim 18, including means for
comparing said further difference values for a zone wits a fifth
predetermined threshold to detect a large difference, and means for
detecting a zone large difference when the sum of said large differences
for a zone exceeds a sixth predetermined threshold. 20. A system as claimed
in claim 19, wherein said subsequent field is determined as being a
redundant field when at least one of said high average difference and said
zone lame difference is detected for said f rst field and said subsequent
field. ,. , ~ ~ ~ .r; ~ r,. ~..'. J,m.. ' j ~ ~~~~ W y.~. J   30 May 2003
-15 d) determinin' whether said third field is a redundant f e1d based on
said interfieid differ ences. v ?4. A metnod of dete`tin' a redundant neld
in video dar:., inc:udi~~: detecr~g inter lace patterns using pixel values
of two sucwssive fields OI said video data; deterr:Zining whe:her said
successive fields belong to a orogressive -name based or_ detection of s2;d
uZterlac~ pa~erns; ' . ' obtainLng inter-Held differences between a IlrSt
field of said successive fields and a 10 subsequent ~cld to said successive
fields if said successive fields are dercrmined a5 bslongtng to said
progressive fraz:le; and deternLning whether said subsequent field is a
ree~; ndant held oared on said inter-field dizfcrences, 15 25_ A system for
cxecutin~ the method claizn~. in claim 23 or 2~. r
.AFY.A3..AY.9.A&hr.AU,.Al.AAl.A.A.Y.AU.AY9.AF.As.A  .A1IJ!">+!Y ) 5 6 m p 
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