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- BACKGROUND FI ELD OF THE | NVENTI ON [ 0001] The invention
relates to display devices. Mre specifically, the
i nvention describes a nethod and apparatus for
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(I;/btl otn_ es rl_rgtl on primarily involves frane notion
etection. wever, in regiagns of high frequenc
content, particularly higﬁg??gﬁuency 8erticgl ané hi gh
frequency both along vertical and horizontal results
in aliasing of the spati dryakenthewyambkssen det ecti on
fromthe aliased data r eRerer SwWakzf al se noti on
detection adversely affé&diDoggthe quality of the

out put progressive video. 100031 One approach to
addressing this problemrelies upon frame based notion

!ggéﬁgﬁgiﬁgﬁgere the notion data is used to

_ the interlaced video. Frame based notion
detection primarily involves detecting notion val ues
by evaluating the absolute difference of adjacent

IeNds (i.e, odd and odd or even and
even) .

[0001] The invention relates to display devices. More specifically, the invention

describes a method and apparatus for enhancing the appearance of motion.

BACKGROUND

[0002] Motion estimation primarily involves frame motion detection. However,

in regions of high frequency content, particularly high frequency vertical and high

frequency both along vertical and horizontal results in aliasing of the spatial content.

Motion detection from the aliased data results in false motion detection adversely

affecting the quality of the output progressive video.

[0003] One approach to addressing this problem relies upon frame based motion

detection where the motion data is used to de-interlace the interlaced video. Frame

_ l:;ased motion detection primarily involves detecting motion values by evaluating the
absolute difference of adjacent same parity fields (i.e, odd and odd or even and even).

- Based upon the magnitude of the absolute difference, the fields are merged in case of
low motion values or spatially interpolated for the output progressive video.

- [0004] However, high frequency spatial transitions can greatly reduce motion

detection performance by "tricking" conventional motion detectors into ascribing true




Based upon the magnitude of the absolute difference,

the fields are nerged in case of |ow notion values or
spatially interpolated for the output progressive

vi deo. [00041 However, high frequency spatij al, .
hidtRmnsb theomergymssapiatert With thedpedal frnsigan reguttidgdn tsduced quality
performance by "tricking" conventional notion

Al Eehitant ddMrferRsed oltpgviddéoie motion to the energy
associated with the spatial transition resulting in
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adaptive net.hod and .appar at for adaptivel .
vl oJy B BI9 TR AEFhasinithe pieenss QL Bigh fréqyency spatil
frequency spatial transitions. 2 SUMVARY OF THE
thabiENRS.ON [ 0006] I n one enbodi ment, a nethod of
fregquency content notion detection is performed by
deconposing a raw field |um nance data in to a nunber
of frequency content sub-bands, detecting notion
using the raw field lum nance data in parallel wth
t he deconposi ng, generating a notion correction val ue
by multiplying absolute values of the sub-bands by
wei ghting factors, and applying the notion correction
value to detected notion. [0007] In another

enbodi ment, an apparatus for frequency content notion
detection, includes a sub-band processor for
deconposing a raw field | um nance data




in to a nunber of frequency content sub-bands, a
nmotion detector for detecting motion using the raw
field lumnance data in parallel with the deconposing
a motion correction value generator for generating a’
motion correction MAR i 1] 1198

val ues of the sub-bands by weighting factors, and an
operator for applying the notion correction value to
detected notion. [0008] In yet another enbodi nent,
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es conputer cod or deconposing a raw

field |umnance data i.n t.o a nu [.of f

retinTaed bg%o@gﬁaggae%ﬁaldelp%ﬁ%? Pl RERHE BF requoney
using the raw field lumnance data in parallel wth
dohentiebamnds detpetingmapion esing daar dielGRREPACE ﬁ@taén parallel
notion correction value by nultiplying absol ute

Wih #RFe8fmpdites pinckaings mytimetaietiogviachomultiniing aesetute
code for applying the notion correction value to

det ec 1 ANeI7 M ife (HRGh i
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vant ages .of the invention will becone apparent from

Yaﬂf&?tpéllete{i‘iﬁﬂﬁb"t’ﬂ’ﬁt ai | ed description taken Pg

conjunction with the acconpanyin drawi ngs whijch,.
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i nvention. 4 BRI EF DESCRI PTI ON OF THE DRAW NGS

detection, includes a sub-band processor for decomposing a raw field luminance data

in to a number of frequency content sub-bands, a motion detector for detecting motion
using the raw field luminance d;ata in parallel with the decomposing, a motion
correction value generator for generating a motion correction value by multiplying
absolute values of the sub-bands by weighting factors, and an operator for applying
the motion cotrection value to detected motion.

[0008]  In yet another embodiment, computer program product for frequency
content motion detection includes computer code for decomposing a raw field
Juminance data in to a number of frequency content sub-bands, computer code for

~ detecting motion using the raw field luminance data in parallel with the decomposing,
computer code for generating a motion correction value by multiplying absolute
values of the sub-bands by weighting factors, computer code for applying the motion
" correction value to detected motion, and computer readable medium for storing the

computer code.




[0010] FIG 1 shows an exenplary high frequency

spatial transition in the region of a vertica

feature edge and a horizontal feature edge [0011]

FIG 2 shows a schematic bl ock diag ran1? not i o

(009 Ct | Ofhesgspeetmand adiantgges ofghe BrYeRaTEw | beome GERAgR from
a frequency content notion correction value generator

éd(ﬁﬁ’eﬁkd\&eidihpﬁln efkbo il cmjunctbn whith thegesatipenying
[0012] |G 3 shows a flowchart detailing a process in

R prikigplesyihe irention.

%§$®Eﬁﬁ1M%%Qﬁ?§%vﬁggﬁg$§§g%sal 2ﬁ%art|cular
|nplenentat|on of the sub-band generation operation
descri bed above in reference to the sub-band processor
unit. 5 DESCRI PTI ON OF AN EVMBODI MENT [ 0014] Reference
wi Il now be made in detail to a particul ar enbodi nent
of the invention an exanple of which is illustrated
in the acconpanying drawi ngs. VWile the invention
will be described in conjunction with the particul ar
enbodi nent, it wll be understood that it is not
intended to Iimt the invention to the described
enbodi nent. To the contrary, it is intended to cover
alternatives, nodifications, and equivalents as nmay
be included within the spirit and scope of the
invention as defined by the appended clains. [0015]
In the described enbodinent, a input raw field
| um nance datastreamis




deconposed in to a nunmber of frequency content

sub- bands concurrently with detecting notion using
the input raw field | um nance data. A notion
correction value is subsequently generated by

mul ti plying absol ute val ues of the sub-bands by pre-
determ ned wei ghting factors. The notion correction

BRIREEDES CRIPTIOPPOFETHEDRAWINGS ect ed notion. In this
Way, notion detection performance is inproved which

subsequently inproves the quality of the resultant
de-interlaced (progressive) output video. [0016] FIG

1 shows exenpl ary high freguency spatial tr kit
(OO n FRb | Shayb an Bl G erary Baghiofgs e sgflon
a horizontal feature edge 104. A high frequency

of pakitinal fermrsedgeand e harisedadfeaipreséger there is an

abrupt change in pixel values as, for exanple, as

[061Y] €S ERIR D dhywh Ascihdidticbldckl didgrina of @@ndtivatdetactibughestem
the vertical feature edge 102. In this exanple, at

Halff faﬁﬁ&twnede?ggﬁn 182k afid Ripe§hentQohtepah&itbn @redflontvalue
Co- Gr 0 has

[
I nate a pl xel value of 32 whereas an

I mredi at el dj acent pixel. 1 oca at an X
geBe18og F‘h%ﬁ%’d%i&eh‘g an gﬁ“ﬁg‘hlﬁ\?gﬂ%?edi%fn‘/%ﬁ%orlr esulting in
the pixel wvalue transition 114 having a fast rise
[0012 t oFIG.13 shhivs adleseshart detalingagyosespiaaseprdarropyitisan he
pi xel value transition 114 may be sufficient to mmc

drieaBné of thenBvem@ibhon and induce errors in franme
based notion detection schenes. By identifying and
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i al ansitions, the i ention

generation operation described above in reference to the sub-band processor unit.




i nproves notion detection and the resulting out put
video. [00171 FIG 2 shows a schematic bl ock di agram
of a notion detection system 200 having a notion
detecti on-bl ock 202 and a frequency content notion
correction value generator 204 in accordance with an
enbodi nrent of the invention. As shown, an input raw
DESCREITION SHOAN EREBODIMENT , for a frane n and VY, a
frame n-1) is received at the system 200. In the

[OEAT | bRGeRAROFHINEIW be HABe AT MG Qs odiment bPthe

the frame n and the raw | um nance data Y, for the

. - J ) tion detecti OR ..
e Sl o it PTRE L n PR o il Qe
data Yn is_ . passed to the frequency content notion _
thegpyeation sall bs ew@s%é}w%@wﬂhitgq pasticarsgnbadigent, it will
enbodi ment, the frequency content notion correction

bg ahdesstgehbpbit svng (atended tatimairthe thveotiqr totheldesaribat i on

val ue correction factor MCF to the output of the

eBbdifidntl et CGkicontriy GE I iRRAddd o RBVE allteinaiidshmboiBications, and
operation of the notion detection block 202 by the

e@ﬁ@zﬁ@&té QJ‘mQ% Réeluﬁﬂﬂlteﬁ @Jith%é Q@ﬁg gJ?(g Qc%tf)? 3? p]}egn\;egﬁ&b ecrleﬁned

econposes raw | um nanc a nu
bo fre%_glsgc .sub-bands. In the enbodi nrent shown, the
HHEEEE 5P5%%ncl udes a nunber of |ow and hi gh pass

filters consistent wth the nunber of sub-bands.
(00881 81 Indwaledénthpdyembiodinaeng, ainpetrrge field lumihance datastream is
| um nance data Y,' is processed by the processor 2 10

décoinpoiedun té b AGHBBCYT FdgReRdttenVRibiiagds codRurBaly wimt al
high (VLVH), vertical |ow horizontal high (VLHL),

déf&ftﬁl%%tioﬁilﬁlhﬁﬁé hﬁaﬁ{]}a@J fidlh Wi Xidddata. A motion correction value

is subsequently generated by multiplying absolute values of the sub-bands by pre-
determined weighting factors. The motion correction value is then applied to the
detected motion. In this way, motion detection performance is improved which
subsequently improves the quality of the resultant de-interlaced (progressive) output
video.

[0016] FIG. T shows an exemplary high frequency spatial transition 100 in the
region of a vertical feature edge 102 and a horizontal feature edge 104. A high
frequency spatial transition can occur whenever there is an abrupt change in pixel
values as, for example, as represented by the horizontal line 108 that includes the
vertical feature edge 102. In this example, at the feature edge 102, a pixel 110 located
at an X co-ordinate Xy has a pixel value of 32 whereas an immediately adjacent pixel
112 located at an X co-ordinate X; has a pixel value of 240 resulting in the pixel

value transition 114 having a fast rise time t;. In this case, the energy represented by




and vertical high horizontal [ow (VHHL). Once the

sub- band processor 210 generates the appropriate

sub- band val ues, the absol ute val ue of the sub-band

valu re mJH:I |ied by enpirically determ ned -
traggifign 4 anav e a'éﬁﬁwat foaipig fiags to tageraetiongpd

val ue I\/CV. This nmotion correction value is |ater

irslube eraers énl friimo rasademotaingdelagtion sibfefnes.c By édentiftmeg 4rrdom

field notion detection in order to correct the
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factors are such that the vertical - hi gh (VH) and
. ' Qﬁ':.”_ﬂ S approxi mately
ngﬁ’o\nﬁ’rﬂb{g& 41& tlé)hus%(rinﬁ%? © %&E}lw and the wei ght

ver Iowh rizqn |.ow LL sub-hand is, zer
I‘Iﬂirﬂ o tHE- o hijkt asqhgmatje IPF%ngfﬁngﬂfs %er%a%taffﬂ% SyHE00
and vertical -l ow and horizontal -high LH sub-band is
hasegie metien detettiorotflock202sand agfrequengyhtamtadt ibtion correction value
Accordingly, the notion correction value MCV esti mated

géiferai@r 20a6n Sudbriaied vathaheaibddindént b theSRaintish. A0 FhGM, an
hel ps in reducing the pseudo or .false high notion
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correction based upon the m nimum and nmaxi num
for Hredlgdot g snd thgrrawstamsiance data ¥ny foif the fiemeubl begrhgth passed to
energi es are beyond the threshold range then
theaidtion-demctiet blook 205 indiasallel ellereddbsly thy @ef1omthdaaséda Y, is
noti on

passed to the frequency content motion correction value generator 204. In the

described embodiment, the frequency content motion correction value generator 204
is arranged to provide a motion value correction factor MCF to the output of the
motion detection block 202 in parallel with the operation of the motion detection
block 202 by the operation of a spatial sub-band processor 210 that decomposes the
raw luminance data. Y. into a number of frequency sub-bands. In the embodiment
shown, the processor 210 includes a number of low and high pass filters consistent
with the number of sub-bands.

[0018] Accordingly, in one arrangement, the raw luminance data Y, is processed
by the processor 210 into four frequency sub-bands: vertical low horizontal high
(VLVn), vertical low horizontal high (V, Hy), vertical high horizontal high (VgqHH),
and vertical high horizontal low (VyH). Once the sub-band processor 210 generates
the appropriate sub-band values, the absolute value of the sub-band values are

-multiplied by empirically determined weighting factors W; to derive the motion




correction is necessary to overcone special instances
in which the sub-band energies are abnormally high
while the notion val ues detected by frane notion as
descri bed earlier are nonetheless accurate. [0021]
cpprestion vale M CY . Thiswrationtcogreetinn vahep i lerowbbactgbfiomthe
accordance wth an enbodi nent of the invention. The
apsobate dEf@ e velyiefnaficld@@otinn desedbn imgrder tioreptrtct the detected
| um nance signal Yn for an nth video frame at a
nfd#enband processor unit and a notion detection unit

in addition to a | um nance signal Yn- | for a previous

' ofarren ti ' uni t.. Lt
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%lon detectlon i S based upon frane subtractlon
aé'i orizanid-low (Hpesuhdend wewbt sappeximyighioneshirgoithe spa of
sub- band processor unit generates a nunber of content
weightpu £l yand therveighnfbs vertichl lawdocizesteldow kfsub-band is zero,
pre-determ ned energy |evel fromwhich a notion
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n is generated using the various Prequency sub- bands.
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Ion correc ion va
det unit generates a frame notion val ue based

mgfyo thednofian corregtion; yalpe MG ¥ estipatedpsing g swehans anglysis
frane subtractor unit at 308. At 310, the nption

ofibe epatiab pordent helps imredvcihg ¢hd pseadipdr falte hightrhatiogembreaeahlly
noti on detection value. It should be noted that the
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can take
[0020] In addition, an enabling block 212 uses thresholds (both minimum and

NO

maximum) to enable or disable motion correction based upon the minimum and
maximum thresholds. For example, if any of the sub-band energies are beyond the
threshold range then motion-correction is disabled. This threshold based motion
correction is necessary to overcome special instances in whiéh the sub-band energies
are abnormally high while the motion values detected by frame motion as described
earlier are nonetheless accurate.

[0021] FIG. 3 shows a flowchart detailing a process 300 in accordance with an
embodiment of the invention. The process 300 begins at 302 by receiving a input
luminance signal Y, for an nth video frame at a sub-band processor unit and a motion
~ detection unit in addition to a luminance signal Y1 for a previous video frame n-1 at
the motion detection unit. It should be noted that in the described embodiment,
motion detection is based upon frame subtraction performed by the motion detection

unit. At 304, the sub-band processor unit generates a number of content frequency




any form deened appropriate. For exanple, the

application can be a subtraction operation. At 312,

the corrected (if necessary) detected notion value is

output. [00231 In_a part4cular _enbodi nent, a nunber .
spp-bpds_caelt essogifed withernyg-detsrained eeerey beveldsom ethich metion

whet her or not the detected notion correction value is
daigptiorecbrteotidrhealudifol det @trenptidenfryab vds gdrierata] using the various
contenpl ated that the energy threshold val ues descri be

fRquérRYsba{dsspabsal transition energies determned to
be the nost effective for application of the

cti mopti.on.protocol. [00261 Eig., 4 shows in nore
R GO bCHEIe aR P useuh CIBP Bt apife TR ek Vel e
generation operation 400 described above in reference
thegnetien delestqs i Ssperaies 8 dramginetionayalusohesed wqwa faricxample; a
the operation 400 begins at 402 by concurrently
framelsybtnagtian preiddddeyla frome padmctor haieat 308d Ad M 6y thie cadtion
hi gh pass filter followed at 404 by applying a

dERELicHIRdRLLdOVINRAS Sppliddt 8 lthd SenbRed RS detdctidR Faluét 1t
406, a number of pre-determned weighting factors are
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VLHL ighting factor is applied, at 412 a VHHL
%ggﬁﬁ%%e pepriats Egysrpmgle, disgralicalion can ba-fyppbtraction

wei ghting factor is applied. The result of 406 is
opdrairons Ukid @, thegetrbed (ibngessaiy) detebted notion valeis etputon
value at 416. It should be noted, that in sone cases,

[0B2BL "D ah 2 @hrtRURT 6@b6diHAEd rRRDeOYl Reldofepiol dndal HBSshold
are applied that enable or disable the application of
vAIR& d%’?én%ﬁ{eevghether or not the detected motion correction value is applied to the
detected motion value. It is contemplated that the energy threshold values describe a
region of spatial transition energies determined to be the most effective for
application of the detection motion protocol.
[0026] Fig. 4 shows in more detail a particular implementation of the sub-band
. generation operation 400 described above in reference to the sub-band processor unit
at 304. In particular, the operation 400 begins at 402 by concurrently applying a
vertical low pass filter and a vertical high pass filter followed at 404 by applying a
horizontal low pass filter to the result of 402. At 406, a number of pre-determined
weighting factors are applied in parallel to the result of 404. For example, at 408 a
VHHL weighting factor is applied, at 410 a V1 Hy weighting factor is applied, at 412 a
VHHL weighting factor is applied, and at 414 a VgVy weighting factor is applied.

The result of 406 is then summed together to provide the motion correction value at

416. It should be noted, that in some cases, a number of pre-determined energy




notion correction val ue based upon whether or not the
spatial transitions fall within the prescribed energy
region defined by the energy thresholds. 10 Wat is
clained is: 1. A nethod of frequency content notion
thysshedd Yabves asaplicd thig enabiperadisibls the application pEihg detected
" lum nance data in to a nunber of frequency content
ngion lvandsiondatiedasadgiprotwinthen s ngt thdepatialirdrisglods fall within
| um nance data in parallel with the deconposing;
ﬂﬂbﬁﬁ@icﬁbbd@w@gﬁ‘é@ioﬁ'&ieﬁﬁéd@ﬁihb%ﬁergﬁhﬂéshblﬂ_sﬂu| tiplying
absol ute val ues of the sub-bands by wei ghting
factors; and applying the notion correction value to
detected notion. 2. The nethod as recited in claiml,
further conprising: using both a m ninmmthreshold and
a maxi mum threshold to enable or disable notion
correction based upon the m ni mum and naxi num
threshol ds wherein if any of the sub-band energies
are beyond the threshold range then notion-correction
is disabled. 3. The.nethod as recited in claima1,
wherei n the sub-bands include a vertical |ow
hori zontal high (VLVH) sub-band, a vertical |ow
hori zontal high (VLHL)

10




sub- band, a vertical high horizontal high (VHVH)

sub- band, and vertical high horizontal |ow (VHHL)

sub-band. 4. The nethod as recited in claim1, wherein
- _the generating a nunber of sub-bands conprises: using

Whatis daimedrgt hori zontal |ow and high pass filters. 11

5. The nmethod as recited in claim1, wherein the

wei ght i ng A method of fegueauyg torttératimdtiva derctiong abriprigihgand

hori zontal -1 ow (VHHL) sub-band wei ght is around one

thir ﬁe&ﬁnﬁdﬁﬁig_samel@hllmihﬁﬁe WelaGh'td Qﬁuﬁlﬁétd?ff&qu&c?fzaﬁent

method as recited in claim5, wherein the vertical |ow
_{,Mﬂt al high (VLHL) sub-band is zero. 7. The nethod
as recited in claim5, wherein the weights for the
vertical ., high horizontal hjgh (VHVH) sub-band and
ver t PEEFng YRHMLISIREHE 5w ﬁs\@qwmeye ai® 10 prspllel wath the
approxi mately one-sixth of the sum of weighting
déaumosing; 8. The nethod as recited in claim1, wherein
the detecting notion using the raw field |um nance

dat ageRfngSasotideaRfcalionthlidey RRRRIHAE abkolite vai&eo ke
adj acent sane parity fields. 9. The nethod as recited

My ' : eej, ..t appl yi ng the notion
S%Hg?érﬂggp%l%}j%gé‘%t%s’d%?ect ed notion conpri ses:

applying the motion correction value to detected motion.

2. The method as recited in claim 1, furthe; comprising:

using both a minimum threshold and a maximum threshold to enable or
disable motion correction based upon the minimum and maximum thresholds wherein
if any of the sub-band energies are beyond the threshold range then motion-correction

1s disabled.

3. The method as recited in claim 1, wherein the sub-bands include a
vertical low horizontal high (V1 Vg) sub-band, a vertical low horizontal high (Vi ;)
sub-band, a vertical high horizontal high (VyVy) sub-band, and vertical high

horizontal low (VygHy) sub-band.
4, The method as recited in claim I, wherein the generating a number of

sub-bands comprises:

using vertical and horizontal low and high pass filters.

11




subtracting the notion correction value fromthe

absol ute difference value thereby correcting the

notion detected by reducing the pseudo or false high
notkon val ues usually exhibited by regiens in video
streaws haenaethdas rodtediie glaimilgRyhenesy the srptghting fagkors are
(VHVH) sub-band and vertical high horizontal | ow

spaiHHRY the whrtivalrld gle et iprizental-Bowl OV 4 Hy) sappandtvaghf Braround one-
frequency content notion detection, conprising: a

tBiktDo A8 Su 0P aR IRORcibRingd@GierP0osi ng a raw field
| um nance data in to a nunber of frequency content

sub-bands; a notion detector for detecting notion
using the raw field lum nance data in parallel wth

the deco sing; a notiqn correction, val ue generataor

f or gener %Pﬁgf %trﬁ%wgé%ﬂa%é; WhergHy tﬁ% vergigal low horizontal
mul ti pl yi ng absol ute val ues of the sub-bands by ,
hyghi (Yt hepbtlaatlés zero.and an operator for applying the
notion correction value to detected notion. 11. The
apparatus as recited in claim?210, further conpri sing:

a threshold unit for using both a m ninumthreshol d

and g max Eﬁg et ra@%]ﬁ’t!eﬁ it Qafe] gb\;vﬁ‘erg (51 tH‘lFra ar)@{{éh‘% rrf?P{h'e QBrtical

correctio ased upon the mnihum an
t hr,es.hol . rein if any of the sub-band epergj r
YBHEO Ahigh L Sa{)-bﬁa%aﬁ Y TR TSR eV -
di sabl ed.
band is approximately one-sixth of the sum of weighting factors.

8. The method as recited in claim 1, wherein the detecting motion using
the raw field luminance data comprises:

generating the absolute difference of adjacent same parity fields.

9. The method as recited in claim 1, wherein the applying the motion
" correction value to detected motion comprises:
subtracting the motion éonection value from the absolute difference value
thereby correcting the motion detected by reducing. the pseudo or false high motion
values usually exhibited by regions in video streams having high vertical high
horizontal high (VyVy) sub-band and vertical high horizontal low (VyH}) sub-band

‘energies.
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12. The apparatus as recited in claim 10, wherein the
sub- bands include a vertical |ow horizontal high
(VLVH) sub-band, a verti cal |ow horizontal high (VLHL)
sub- band, a vertical i gh horizontal high (VHVH)

sub- BAnd, AfEPPeis; fe%ﬁecmegw FRALTS Biotian deisaiquyEpprising:
sub-band. 13. The apparatus as recited in claim10,
wher @isnb4bhrd probessamnitr pecvagwsing airaw IfichtElmmiraice dath imtuda
hori zontal |ow and high pass filters. 13 14. The

neRper G fesyudcy Rateheeibliingd;ai m 10, wherein the
wei ghting factors are such that the vertical - hi gh and

h or ' %[ﬂ(%t%ﬁqde?e\c’ytog‘\f(ﬁﬂe} cfﬁg H‘H)@igg @tﬁg%ﬁ‘tra#v ‘”il& Rl%gilg{%%‘?ﬁem

thir Sum of Al i'ng Tors

a]‘n u%%lse recited in cl a|m14 wherein the verti cal
P‘gaf’ i &IPS (VLHL) sub-band is zero. 16. The
apparatus as recited in claim114, wherein the weights

f or ameotiopeotredain \rmil@lgeh@natozdm@neﬂatiwa (vvkicosedsiopantiie
and vertical high horizontal |ow (VHHL) sub-band is

b RNEpINg aBiolute Retuss f the Odb-biRls Dy Wedht R ifabris hd

factors. 17. The apparatus as recited in claim 10,

wher gj ﬁ}é%‘gt‘ga?(gtagglwpr{%Qh@Hlu@H coxlﬂédtlgg VE@E ﬁ’\%’g%{e(ﬁ%ngtmn.

| um na i'ses: generatin
di fference of adjacent sane parity f| el ds. 18. The
apparatus as recited in claim110, wherein the

appl i cat or i ncl udes:
11.  The apparatus as recited in claim 10, further comprising:

a threshold unit for using both a minimum threshold and a maximum
threshold to enable or disable motion correction based upon the minimum and
maximum thresholds wherein if any of the sub-band energies are beyond the threshold

range then motion-correction is disabled.

12. The apparatus as recited in claim 10, wherein the sub-bands include a
vertical low horizontal high (ViVy) sub-band, a vertical low horizontal high (Vi Hy)
sub-band, a vertical high horizontal high (VygVpy) sub-band, and vertical high

horizontal low (ViHy) sub-band.

13.  The apparatus as recited in claim 10, wherein the sub-band processor

includes vertical and horizontal low and high pass filters.
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a subtraction unit for subtracting the notion

correction value fromthe absolute difference val ue

t hereby correcting the notion detected by reducing the
pseudo or false high notion val ues usually exhi bited

by rddi onThe appdratevasierisatio claaionghereythy siciahtiag fagtegp are
hori zontal high (VHVH) sub-band and vertical high

<A thzQAE dbrtibAwi fVidid DorBehtabasve (iHe) gulebandlweight is around one-

third of the sum of all the weighting factors.

15.  The apparatus as recited in claim 14, wherein the vertical low

horizontal high (Vi Hy) sub-band is zero.

16.  The apparatus as recited in claim 14, wherein the weights for the
vertical high horizontal high (Vi Vg) sub-band and vertical high horizontal low

(VgHy) sub-band is approximately one-sixth of the sum of weighting factors.

17.  The apparatus as recited in claim 10, wherein the detecting motion

using the raw field luminance data comprises:

generating the absolute difference of adjacent same parity fields.

18.  The apparatus as recited in claim 10, wherein the applicator includes:

a subtraction unit for subtracting the motion correction value from the
absolute difference value thereby correcting the motion detected by reducing ‘the
pseudo or false high motion values usually exhibited by regions in video streams
having high vertical high horizontal high (VyVp) sub-band and vertical high

‘horizontal low (VyHy) sub-band energies.
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