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FREQUENCY CONTENT MOTI ON DETECTI ON I nvent ors:
Jayakant h Suyanbukesan Peter Swartz Xu Dong ,f.
BACKGROUND FI ELD OF THE | NVENTI ON [ 0001] The invention
relates to display devices. Mre specifically, the

i nvention describes a nmethod and apparatus for

enhanci he appear, '

vt o REQRERE AN TENT METHON BETRETIOR
detection. However, in regions of high frequency
content, particularly higlereguency vertical and high
frequency both along vertical and horizontal results
in aliasing of the spati ajygieniteSiyambiédann detection
fromthe aliased data resplilsqidif al se notion
detecti on adversely affe&_l the quality of the

out put progressive video. %68%§] One approach to
addressing this problemrelies upon frame based notion
detection where the notion data is used to
BaOKGROLBNI2 the interlaced video. Frame based notion
detection primarily involves detecting notion val ues
by evaluating the absolute difference of adjacent

$RTB ek Wwenr#jds (i.e, odd and odd or even and
gven).

[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 hi gh 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

‘based 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 épatial 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 spati al ]
Iba&Sid the BScref RssoEiert withrtae esiamedrisition rdedté ingeduced quality
performance by "tricking" conventional notion

det ect 0t IO e notion to the energy
%§§%€F§§%Ed§ﬁﬁﬁﬁ%%§‘EBE?Y@F&transition resulting in
reduced gual |t
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adaptive nethod and apparatus for adaptivel )
adtzghtif gl mupdifyinigomotera detection in thelpﬁ@e%eéép@%’eg%%"mygﬁﬂaual
frequency spatial transitions. 2 SUMVARY OF THE
HNEMHSON [ 00061 I n one enbodi ment, a nethod of
fregquency content notion detection is perfornmed by
deconposing a raw field | um nance data in to a nunber
of frequency content sub-bands, detecting notion
using the raw field lumnance data in parallel wth
t he deconposi ng, generating a notion correction val ue
by multiplying absolute values of the sub-bands hy
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 notion detector for
detecting notion
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using the raw field lumnance data in parallel wth

t he deconposing, a notion correction val ue generator
for generating a notion correction val ue by

mul tiplying absolute values of the sub-bands by

wei ghting factors, SUMMMRYPOF AIWE INVENIBIONi ng t he
motion correction value to detected notion. [0008] In
yet anot her enbodi ment, conputer program product for

frequency content notion detection includes conputer

de_f d |
[09Ghberinope SrBauEigy sctmp ! emensl ReaRAERoNR) Beitdichs
;;& da?it ecti nﬂglmrrstl)lggj ;tr;“;ﬁégg t he raw fln%g | ug%%&qg epcy

for generating a notion correctlon val ue by

Ehmtbhtl ibaddsa Beebtiieanotioal st thé ravh ﬁe]sid‘mnban@%d&ﬁiym parallel
W€I ghting factors, conput er code for applying the

8\8 tﬁ% gego% agﬁ%1 ge[ﬁ Pﬁgﬁ% § nidtioH @bAeLtRA Vil Bymuléiplying absolute

mfor storing the conputer

code. OOO her and
Vaipen et Ot SW-PRB Y SIRE B Sor TP DR Syofon oifoction
detail ed descrlptlon taken in conJunctlon with the
acletpdeiptagmotipawi ngs which illustrate, by way of
exanpl e, the principles of the invention. 4 BRI EF

| PTiQMofier FinbodiRA, MiEpjad@aOfor Ble@ienty shigarf ragfion
exenpl ary high frequency spatial transition in the

gd%%'cﬁgn iﬁ’%u(?es\é%ﬁﬁ-ib‘&@d proBaksH Br 86t REMga rhw fiekDintrnance data
eat’ur € "edge.

in to a number of frequency content sub-bands, a motion detector for detecting motion
using the raw field luminance déita 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 correction value to detected motion.

{0008] In yet another embodiment, computer prograim product for frequency
content motion detection includes computer code for decomposing a raw field
luminance 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-bamis by weighting factors, computer code for applying the motion
correction value to detected motion, and computer readable medium for storing the

computer code.




[0011] FIG 2 shows a schematic bl ock diagramof a
noti on detection system having a notion detection

bl ock and a frequency content notion correction val ue
generator in accordance with an enbodi.nent of the
[0V0ONt | Ahed RPA arfd BvaiRaghs@ssheantémion vall bedmamparagt om
process in accordance with an enbodi nent of the

hVERL QR ' ' ®ith efedictor@panyi

g% rtﬁlﬁé‘hﬁlg rde%aﬁg% gésngﬁ?tg%r} %Eég@@ﬁjéﬂ §ﬂ563{ band gen elr) atyimogn
oper.ati on descri bed above in ref.eren - hand
R A R S R T Sy
[0014] Reference will now be nade in detail to a
particul ar enbodi mrent of the invention an exanple of
which is illustrated in the acconpanyi ng draw ngs.
Wiile the invention will be described in conjunction
with the particular enbodinent, it will be understood
that it is not intended to limt the invention to the
descri bed enbodi nent. To the contrary, it is intended
to cover alternatives, nodifications, and equivalents
as may 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 nunber of
frequency content sub-bands concurrently with
detecting notion using the input raw field | um nance
data. A notion correction val ue




i s subsequently generated by nultiplying absol ute
val ues of the sub-bands by pre- determ ned wei ghting
factors. The notion correction value is then applied
to the detected notion. In this way, notiqgn detection
performance is inproved which subsequently inproves
the quality of the resultant de-interlaced
] FIG 1 shows an

b s\l N IYEiﬁQA ranS|t|on 100 in the
region of a vertical feature edge 102 and a hori zont al
feature edge 104. A high frequency spatial transition
can occur whenever there is an abrupt change in pixe
yel10ps aBIG. fl showexanpiesplars highdresmenysyatiay trehgition in the region
hori zontal line 108 that includes the vertica

f()?ﬁtvé‘tpci%aﬁ@ﬁﬁre]éa e aﬂ(ﬂa hétimneX faplreed@t the feature edge
2, a pixel 110 located at an X co ordi nate X0 has a

[
E?@i@h " P oo Ea A BRERE yREk WlEeh 88 e*“xﬁ‘ﬁgi‘e‘i“%. Sy
val ue of 240 resulting i |er e transitio
having aymatigngleteglion blpglgan ei"& cy '"rP“E oHog 80“??55 n value
energy represented by 6 the pixel value transition 114
eydratos inf dcbaridene with an embodimentef the invenennot i on and
i nduce errors in frame based notion detection schenes.

Ryoti2glent FiGy BREowed floweiadt detsilisg 6 provendatidgddnoe witheme
hlgh frequency spatial transitions, the invention

e ction and the resultlng out put
Oglk%bgﬁ‘%’f?@l %%rg shows a schematic bl ock di agram
a_notion detection m 200, havi
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correction value _ ,
generation operation described above in reference to the sub-band processor unit.




generator 204 in accordance with an enbodi ment of the
i nvention. As shown, an input raw | um nance data
stream 206 (Y" for a frame n and Y. 1 a frane n 1) is
received at the system 200. In the descri bed .

enbodi nent, the raw | um nance data Y. for the frame n

and the raw | um nance data VY,,.1 for the frame -1 are
baisic ol OF AN EMBUDIMENEt ecti on bl ock 202 in
par a ereas only the raw | um nance data Y. is

d t f
A T e T .
fre quency _con t correctlon val ue, ge erator
lqnsﬂnaeﬁﬁlaﬁﬁé% V‘fhgqb'.s Susirated ThineidsePRAnY eI Y BEL. Biile
factor MCF to the output of the notion detection
e diesientiop wilhbedesatibes inonjunetiva wilethatpaoivubt emhediment, dgrwill

detection block 202 by the operation of a spati al

Iseimdepsnsbdihaideis 901 in&hded MAim @GAAPESRE té B dekdiWed
| um nance data Y. into a nunber of frequency

SHB5dRRBAS Toly n% a@?’ﬂgg TG Hed ¢ ﬁ?)gé’ﬂaltérﬂﬁiv@%,‘?ﬁcgaﬁgc?{tioﬁi%nd

i ncl udes a nu ow an

cons ent t.h .t he nu of, . Su bands 0018
SRRt ool PHER Gl i A agomaal hd ivinsgs defined
data Y. is processed by the processor 210 into four

y . i tag appfagdedselpimsands: vertical | ow horizontal high

¥) (VLHH), vertical |ow horizontal |low (VLHL), vertical
[8018] hoir thedbstribed gbéddidehl) 2 inpanehvy AeldilGalnahédddhtastream is
hori zontal low (VHHL). Once the sub-band processor 210

REORFT, uER AL S i i
cf%ercﬁ@g h{o‘ﬂég lﬁlﬁli{g g\,?tn:,pu LW %eﬁu&%&n@g d;thtAorglgﬁ(yr\ll cotrr%ctmn 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. 1 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 to. In this case, the energy represented by




correction value MCV. This notion correction value is
| ater subtracted fromthe absolute difference val ue
fromfield notion detection in order to correct the
detected notion. [0019] In one case, the weighting
factors W are such that the vertical-high
horizontaI-IOM/(VHHL) sub band wei ght is approximtely

third of th hts E W. and th ght
ﬁe %%1{“493 |tfap%§91§ ﬁfn I?@h'eea%u ﬁg st (ﬁwwmcagaw 8 2&@3@: ngotion and
whi l.e.th ts f t I r onf a
ml@«ﬁf e i LS bibet ot S R e Ryigeatt sﬁix%ﬁmf

( Sl e BBiER BN S RS 10N PRl ol s BT, Bhe ipgetian
VENo S MG e S Bl s of the
spati | e

cont ent n re pseudo or false

h '[ﬂhﬂmt |98, Y RS ééﬁﬁﬂllthyb(l(\)/%éigéé?érh ?@l?%ﬁy‘? gletgﬂ‘ﬁ:gl sﬁ dtem 200

vi deo” streans havi ng

emavigk 8 snotibf @&Q&tw‘n‘bl&ﬁt@ﬂ@ 2R a ﬁ%&‘ueﬁ@?@»d‘t&ﬂ kB Iéo@é'c%on value

uses thresholds (both m nimumand Taxi num to enab

Olgerthrgatoa lﬁeédoedhnsamgﬁ ERBodIRSAbIVRGAvEHRSn AR 'sliﬂ’bm an
and maxi mumthreshol ds. For exanple, if any of the

sipubandusihiant &8a sr@mMEqQN]fdr Adranidt #g0] d frange1}iben
nmoti on-correction is disabled. This threshol d based

modceiond atghe sysehi 200. 18 tivadkeaibad ymbodioest, drmew Sngidkde data Y,
instances in which the sub-band energies are
abmehenfisdrhgm hadythe whir hanitinee detaiYan fwrahe frsme gtl excd ewth pyssed to
frame notion as described earlier are nonetheless _
atheumation defeodmiflodl 2652 ig patabelsvherdas onkytibe tawdeminantsdata Yy is
process 300 in accordance with an
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 a 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

(VLHy), vertical low horizontal low (VL Hy), vertical high horizontal high (VyHpy),

and vertical high horizontal low (VgzH). 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




enbodi nent of the invention. The process 300 begi ns at
302 by receiving a input |um nance signal Y. for an
nth video frane at a sub-band processor unit and a
notion detection unit in addition to a | um nance
signal Y'_1 for a previous video frane n-1 at the
nmotion detection unit. It should be noted that in the
descri bed enmhodi nent, notion detection is based upon
f rca%ctg’ama N?Xn Thismefiqnegrpsionvalueds latsh sehiragted ifrgm the
u oé?teg]t e&?}ﬁ?é’ ?‘rggbt?f\z(ﬂwgo% %g@gééﬁg@te% gglgr{:&ttk?esdetected
assq0|ated with a pre-determ ned energy |evel from
whi ™ notion detection correction val ue for the

Y T8 BB PN
t h‘l@nﬁﬁﬁ’eﬁ rl '(QQHstuB Eﬁnm&gﬂﬂs %ﬁr@ﬁh{a% - fhﬁ‘&%ﬁ’ ﬁl@ sum of

val ue, nmoti'on det ect enera

RNl s Z?W URd %@Qgﬁﬁ@pverﬁ&! lo%xmﬁt’al Rw (fr\/Lﬁ['Fsubaband is zero,

subttaction provided by a frame subtractor “unit

3Qhile Me v3iBhts Fi& eARLI 1gh hélGhBG! § mgm (CRIHeaH Iv@:rﬂmmabweaﬂas
applied to the generated notion detection val ue.

s hotidotdd i ghqVeHy, ) Rad-birdds ak beatik@bfdle stuﬁeofdﬁehgﬁ; ng
notion correction value can take any form deened

apptapinght the nidfonexasPlod valub @Y Rhtifiatd 0in€MB siieband analysis
subtraction operation. At 312, the corrected (if

neCibs spatip) cabting bélpslinmeducing thiapsseds sr falst high. motfonGAREs hewally
a particul ar enbodi nent, a nunber of pre-determ ned

e pchribjfedibiyregibu id videalsiremnsheving ighe( Vi) met (Vi) cinb basd
detected notion correction value is applied to the
dee@eed notion value. It is contenplated that the

ener threshol d val ues descri be a
[002 In addition, an enabling block 212 uses thresholds (both minimum and

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 which the sub-band energies
are abnormally high while the motion values detected by framéf 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 Yy.; 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.
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region of spatial transition energies determned to be
the nost effective for application of the detection
notion protocol. [00261 Fig. 4 shows in nore detail a
particul ar inplenentation of the sub-band generation
operation 400 descri bed above in reference to the

sub- band processor unit at 304. In particular, the

oper n 0 be s at 402 by caoncurrent]y applying a
v Sertﬂ% eﬁé!wswé?g Vit %Preacl?épr@lnﬁérewgaﬂe‘fﬁk pach a motion
filter foll owed at 404 b a _horizont al .
p£§‘§°?911 Durtis ehis e i aE Vidbo e njpgenetpt b yarious

pr.e eter hting factors are applied in
péfrre Sn&ﬂ%‘ﬁ% %@g&t of 404. For exanple, at 408 a

\(/\l Ei in g &9 V{l@%& %ﬁin,efcé dgﬁ) 8{ thé %TE%}} dft\ﬁ(}'}q%)c%rrec% value,
V‘@ieﬁﬁ&tﬁ&%ﬂ?a@ﬁ)} Qhit lﬁéleﬁ%?sl éeiﬁ @ﬁoﬂal&é]ﬁa \Sp\é?_@ example, a

wei ghting factor e resu

t ame SR AYCIIBE by E @ra% QbR Qlﬁlt @5080 M +3D I GE hlofbn

val ue at 416. It should be noted, th i n sone cases,

adarsstimrcoftetRh &aRe i LAPLALEH the g&{e%&nbﬁmﬁfek&hsln Vathd! ems

are applied that enable or disable the application of

t eutiEbeitarihaithé iplicairoEeid defeckdl mitiodasaectién @alue can take
whet her or not the spatial transitions fall within

t ey forraslecrhiegppapeiagy Foegtaaiple eld appiicdtiyn threbenabgiction

threshol ds. 10 What is clained is: 1. A nethod of

f ommatenc At Sohtthatormmoted Gif ndeseicy)i derected ampioh Salng is output.
[0023] In a particular embodiment, a number of pre-determined energy threshold
values determine whether 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 parailel to tﬁe result of 404. For example, at 408 a
(V1 H1) weighting factor is applied, at 410 a (V. Hy) weighting factor is applied, at
412 a (VgH;) weighting factor is applied, and at 414 a (VyHy) 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




deconposing a raw field | um nance data in to a nunber
of frequency content sub- bands; detecting notion
using the raw field |um nance data in parallel wth

t he, deconposing; generating a-notion correction val ue
thyesheldrvapiey pieqpabiechihat anable|on disable thewppbcasiontsd tesdetgeted
wei ghting factors; and applying the notion correction
wmatioecdroectien ealieased ipam whetber diot thetspatthl aangigeistfald within
claim1, further conprising: using both a m ni num
ﬂae?ee%a%éa ABtLy Fe B HEBHBI YRS ARL &, hRkskdlab! e or disable
notion correction based upon the™m ni num and maxi mum
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 claim1,
wherei n the 'sub-bands include a vertical |ow

hori zontal high (VLHH) sub-band, a vertical |ow

hori zontal |ow (VLHL) sub-band, a vertical high

hori zontal high (VHHH) sub-band, and vertical high
hori zontal |ow (VHHL) sub-band. 4. The nethod as
recited in claim1, wherein the generating a nunber of
sub-bands conprises: using vertical and horizontal

| ow and high pass filters. 5. The nethod as recited in
claim3 , wherein the weighting factors are such that
the wvertical-high and horizontal -1 ow (VHHL) sub-band
wei ght is around one-third of the sum
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of all the weighting factors. 6. The nethod as recited
in claim5, wherein the vertical |[ow horizontal |ow
(VLHL) sub band is zero. 11 7. The nethod as recited
inclaim5, wherein the weights for the vertical high
hori zontal high (VHHH) sub-band and vertical |ow
hori zontal high (VLHH) sub-band is approximtely
one-si xth of the sum of weighting factors. 8. The
method as recited in claim1, wherein the detecting
not.i o u3|ng the raw field [|um nance data conpri ses:
Whatig Flaimethist he absol ute difference of adjacent sane

1. pﬂ'iﬂetﬂyodfdf%e‘aﬁenc?' -confdfit ﬁgﬁm&t@cﬁoﬁ ec%h‘gp%gm n claiml,

wherei n the ‘appfying t nmotion correcti6n value to

det ektadposig omavwcielp flursmsncesiabitin ac b nmgbérhod fraqtiermy content sub-
b rrection value fromthe absolute difference val ue
Pfereby correcting the notion detected by reducing

t he dé&%ih?m@ﬁoﬁ ALing tHi8R HORf luRinabal BAS in PEME Ithh the

exhi bited by regions in video streans having hi gh
degempdsgd, hi gh hori zontal high (VHHH) sub- band and

vertical or zon band energi.es.

o, ‘Sef P RS pirtiPn ynBR by VBl aR BSOS F 8 cub-
bmﬂg&yﬁmgmmmggm@ﬁagmpg a sub-band processor for

deconposing a raw field | um nance data in to a nunber

of PPRIYIE g@ym@tmm epirection vplan dsdetectedompéen. det ect or for

detecting notion using the raw field | um nance data in

2. The method as recited in claim 1, further 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 is disabled.

| 3. The method as recited in claim 1, wherein the sub-bands include a vertical low
horizontal high (Vi Hpg) sub-band, a vertical low horizontal low (ViHyg) sub-band, a

“vertical high horizontal high (VygHy) sub-band, and vertical high horizontal low (VyH))
sub-band.

4. The method as recited in claim 1, wherein the generating a number of sub-bands
comprises: '

using vertical and horizontal low and high pass filters,
5. The method as recited in claim 3 , wherein the weighting factors are such that the
vertical-high and horizontal-low (VgHy) sub-band weight is around one-third of the sum

- of all the weighting factors.

6. The method as recited in claim 5, wherein the vertical low horizontal low (Vi Hy) sub-

- band is zero.
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parallel with the deconposing; a notion correction

val ue generator for generating a notion correction
value by nmultiplying absol ute values of the sub-bands
by wei ghting factors; and an applicator for applying
the notion correction value to detected notion. 11.
The apparatus as recited in claim10, further
conprising: a threshold unit for using both a m ninmm
threshold and a maxi rumthreshold to enable or

di sabl e notion correction based upon the m ni num and

7.miblke¢ mathod s eesited méalmﬂh riergin f;le i'mjrglﬁs for I&mh@ub:abhiggu horizontal
R 5 PO o OS5 2008 R o

appe@iiinedlyl dhe@iﬂh@f%,sumv&ii@th?%&éi’@: bands include a
vertical low horizontal high (VLHH) sub-band, a
vertical |low horizontal |ow (VLHL) sub-band, a
\%; ' i gh. [ t ' HH ~ban n

Sy EhqnEdba it SRl SO Bl el SR A Nne 3o o

luappacatats cagprigei ted in claim 10, wherein the sub-band
processor, i ncludes vertical and horizontal | ow and
hi greepetating theabsalute affergnsg 055%5?%{ spaneRartpEpided i n
claim12, wherein the weighting factors are such that
the wvertical-high and horizontal -1 ow (VHHL) sub-band

9. viBieghtthod asareciteibin@iremt 1h imhereaf the hpplgimmthefotidn cdrieetion value to

dge'tﬂghti n% factors. 15. The apparatus as recited in
LK AP SRAPTISPSH the vertical | ow horizontal

| O\N(s\'fbﬂr'ﬂeling 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
{VuHp) sub-band and vertical high horizontal low (VyHy) sub-band energies.

10. An apparatus for frequency content motion detection, comprising:

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 data 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 applicator for applying the motion correction value to detected motion. .

11. The apparatus as recited in claim 10, further comprising:

a threshold unit for using both a minimum threshold and a maximum threshold to
| _énable 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.
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sub-band is zero. 16. The apparatus as recited in
claim 14, wherein the weights for the vertical high
hori zontal high (VHHH) sub-band and vertical |ow
hori zontal high (V HH) sub-band is approximtely
one-si xth of the sumof weighting factors. 17. The
apparatus as recited in claim10, wherein the
detecting notion using the raw field | um nance data
conprises generating the absolute difference of
fields. 18. The apparatu
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13. The apparatus as recited in claim 10, wherein the sub-band processor includes

vertical and horizontal low and high pass filters.

14. The apparatus as recited in claim 12, wherein the weighting factors are such that the
vertical-high and horizontal-low (VyH|) sub-band weight 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 low(ViHL)

sub-band is zero.

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

energles
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