| MAGE PROCESSI NG APPARATUS, METHOD THEREOF AND MEDI UM BACKGROUND OF THE
| NVENTION Field of the Invention This invention relates to an i mge -
processi ng apparatus, nethod thereof and nediumand relates in particul ar
to an i mage processing apparatus, nethod thereof and nedi um for
performng notion detection utilizing field differential information,
frame differential information, horizontal edge information and
characteristic inmage information. Description of the Related Art In the
rel ated art rmqacrethodousitig b i of e A, 'gkg , net hod
using the difference betmg%hAgggﬁggﬁgiéqgg%%gégfﬁ§Rﬂé% %ngggg@ting
notion fromimge data that was input; since these nethods can be
inplenented in a sinple circuit structure. A vertical deviation or offset
euui valent to one line is__present between two successive fields when only
the field differential P&EESSPYRY iHg THpUHGENT HRRr | aced i mage data. In
order to therefore calculate this differential, the pixels positioned
bet ween adj acEa®.fi AéstBf onREesftivhe fields are calcul ated by
interpolation and of fset (conpensation) performed, and the differenti al
Wi th the ot hefhikeldvehehocatelbatediol an tokgy| BtbAgst s fd @b Lrarys
differential value by using pixel data ’
method thereof and medium and relates in particular to an image

brocessing apparatus, method thereof and medium for performing
motion detectionutilizing field differential information, frame
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ferential information, horizontal edge information and
characteristic image information.

Description of the Related Art

In the related art, a method using the difference between
fields, and a method using the difference between framss are
generally used for detectingmotion from image data that was input,;
- since these methods can be implemented in a'simple circuit
structure.

A vertical devia?ion or offset eguivalent to one line is
present between two successive fields when only the field
differential is used during input of interlaced image data. In
order to therefore calculate this differential, the pixels
positioned between adjacent lines of one of the fields are
calculatedkxfinterpolation&mmioffset(compensation)performed,

and the differential with the other field then calculated. in
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interpolated fromone of the fields in this way, the imge becones
blurred due to the interpolation, causing the problemof a drop in the
notion detection accuracy. Wien the frame differential nethod is used in
notion detection, a tw field interval is present between the inages
whose differential is being detected. Therefore, even in cases where the
frame differential between two inages are a match, the inmge between
those two images will not always also be a match and nay cause om ssions

t o occur. i I i.an .of t4 ect.kon, . Fa : ct.i ten
B I g AL L e e hh T e e v i e
ht . vibration m

edge h a high difference__.in c n%rast so that just a .s|
the t arget ™6l GUF T6r Bos FPGRETPIEEer  duB-to  the Moth i Lt dtt iforf i oui t
causes |arge effects, and even images that should be determ ned to be
stati ordr yEhamalP teie dte s e e W %3 Wi 22y rapidity due to notion
detecti on. SUMVARY OF THE | NVENTI ON Enbodi nents of the invention inprove
noti on det ectidtam bBbeurfasyichbyduti¢reinngal haneftitgldd dsf fusment iml motion
information, frame differential information as well as information
char actdydestdicorgf 4 hewd mBpgeld 2interval is present between the images
whose differential is being detected. Therefore, even in cases
where the frame differential between two images are a match, the
image between these two images will not always also be a match
and may cause omissions to occur during calculation of motion
detection.
Faulty detection often tends to occur particularly at the
horizontal portion of the edge. The edge has a high difference
in contrast so that just a slight vibration m the target cbject
or a slight jitter due to the motion detection circuit causes large
effects, and even images that should be determined to be

stationary, may appear to change with dizzy rapidity due to

motion detection.

SUMMARY OF TEE INVENTION

Embodiments of the invention improve motion detection
accuracy by utilizing the field differential information,
frame differential information as well as information

characteristic of the image.



According to a first aspect of the present invention, there is provided
an i mage processing apparatus conprising: nenory neans for storing an
imge signal; field differential calculation nmeans for cal culating the
field differential value fromsaid inmage signal stored in said nenory
nmeans; frame differential calculation nmeans for calculating the frame
differential aataeifriontsaiad fiege sisgeal sidredei preaiett MRV TERANS;
detection neans for detecting the noving region of the inmge based on
sai d i negersi gralptdvided ngnt henddeel grodebkengntipahreahive cahsrd sdag: by
said field differential calculation neans and the franme differential

val ue Cﬁéﬁ@kﬂt edarky S dsfsamy duhf anenfd adigmans; £ extd agt Fearagans f or
extracting the i nage edge based on said i nage signal; setting neans for

settingcthreshol én vabaes PasedsonuedgenhntREMBiEon qextLpsted: Pyysaid
extraction nmeans; conparison nmeans for ~conparing the threshold val ues set

by sai drseht idlg dTBRScel GSREET VEkY ratt N saisd i Hi ehdndif f gleenti.al rvglues
and said franme differential values; and output nmeans for outputting

resul tsqf £pun S fh CONPAT LSO fIRANS L, SPeEl{ | g frerselng valyies acgor ding

to scene changes, wherein sald detection neans detects the noving region

of the ymge baseth on,sald dRgesskgnal b ecaéfggi At | %Q.o%@% L ogical: 4
product and foglca} sum of the results ou%putte Eby sai d out put neans.
memory means; detection means for detecting the moving region of
the 1mage based on said 1mage signal wutilizing the fieid
differential wvalue calculated by said field differential
calculation means and the frame differential wvalue calculated
by salid frame differential means; extraction means for
extracting the image edge based on said image signal; setting
means for setting threshold wvalues based on edge information
extracted by said extracticn means; compariscn means for
comparing the threshold values set by said setting means
respectively with said field differential values and said
frame differential wvalues; and output means for outputting
results from salid comparison means or specified pre-set
values according to scene changes, wherein said detection
means detects the moving region of the image based on said
image signal by calculating the logical product and logical
sum of the results outputted by said output means.
According to an embodiment of the present invention, the

image processing apparatus 1s characterized in that the frame

differential calculation means is capable of calculating the
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According to an enbodi nent of the present invention, the inmage processing
apparatus is characterized in that the frame differential calculation
nmeans i s capable of calculating the - 3 franme differential value for the
target pixels positioned on at |east one of the lines from anong the

| i nes positioned above and below the target pixels, and the detection
nmeans i s capable of <calculating the noving region of the inmage based on
the image signal by utilizing two or nore frame differential values and

field QE%E%r%ﬁ%&%&eﬁ%&gﬁsvﬁﬁﬁguké%egh&‘EQr&@@ biaoes diddareMdalon a
cal cul ation neans. 3a According to a second aspect, ‘there is prOV| ed an

| mge  JpL %%e%ﬁ' Lng et hogly QQ”P% qge:riset GR%,e f 0259%”&1 alhdJ® .
signal ; calculating a field” drfferen val'ue msar s storec e
si gnal ; alculatln a frame differential value fronlsald stored |na e
i gnal P R g vt e GIRC ST e TPihdge 5asedott S5 &
i mage SI%G$| by ut|I|Z|ng said calculated field differential value and
sai d c&lfeWliaedd o de WY IRG epf g EPn vaf ubheekipget Prgetheni ihge i@dge based
on said image signal; setting threshold values based on said extracted
edge; cﬁﬂpaﬂjdgrswﬁiﬂrzingrwwsh@rdmvabuésameeggéfekeetyamﬁNhlsabdamdeld
differential values; and

field differential wvalues calculated with the frame differential

calculation means.



outputting said conparison results or preset specified values according
'to the scene changes. - 4 According to a third aspect, there is provided a
medium for running the programin a conputer, conprising the steps of:
storing an inmage signal; calculating a field differential value fromsaid
stored imge signal; calculating a frane differential value fromsaid
stored image signal; detecting the noving region of the inmage based on
said image signal by utilizing said calculated field differential value
and sai d cal autatetd rafes didbanentshabe vakugre extr agliNged hani "B edge
based on said inege signal; setting threshold valuées based on said
extract edo-edgen CHPHINI Sehsh-88Ind hgshakdpealdtes fespect i yel yryiih
said field differential values and said frame differential” val ues;”and
out put t kgnsal d comparleonsresulis o presel-czpeciliedival uesonacgerding
to scene changes. Enbodi nents of the present i1nvention, as an | nmage

process isgg g%?pa{rﬁgﬁ 5 f%%l”?géag&ﬁﬁgé :‘Ehgig fa;“eaf hode a%f%e@%‘?ﬂt'fl@l x?%i&é” at es

the fiel fere ue an rane rential value fromthe i mage

S g3 SSLecLa hun LUARe 0L ks, SRNGROLPR A PRE 0D 8T LIRS

rendering the eflgctyp9lohMroved; fot) o0 del eetl PniaCcCUtacyy  ng said
calculated field differential value and said calculated frame
differential wvalue; extracting the image edge based on said
image signal; setting threshold values based on said
extracted edge; comparing said set thresheold wvalues
respectively with said field differential wvalues: and
outputting sald comparison results or preset specified values

according to the scene changes.



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a block di agram show ng the
structure of the enbodinent of the record/reproduction device of the
enbodiment 5 of this invention. Fig . 2 is block diagram show ng the
‘notion detection circuit 26 of Fig. 1. Fig. 3 is a block diagram snow ng
internal structure of the noving region discrimnator 63 of Fig. 2. Fig.
4 is a flowhart illustrating the operation of the 5a notion detector
circuit 26. Fig. 5is adrawing illustrating the relation of the field

and pixel's. FhgeoBdifgacdr awi ngiid | uspeat i ngnthe BQ§F§ﬁ6¥EH@ie$aﬁéeﬂum0f
each pixel shown over tinme. Fig. 7 is a dr awi ng showng the field

di f f er ertiral-unnking- tﬁe'%r@g@éﬁwhﬁgasB@M@ﬁgekhec@h%ﬂﬁsgh&f@B@ngt@bs oftg. 9
is a drawing showing the |ine differential hg Ois fl owchart

i |l ustraticrgngt §ﬁa@é Ehanaﬂ Iealaemgtgﬁgaglflgna ditrbsea-fLowchant

illustrating step Sii Fig 107in nore detail.
from said stored image signal; calculating a frame differential
value from said stored image signal; detecting the moving region
of the 1image Dbased on said Image signal by utilizing said
calculated field differential wvalue and said calculated frame
differential wvalue; extracting the image edge based on said
image signal; setting threshold wvalues based on said extracted
edge; comparing salid set threshold values respectively with said
field differential values and said frame differential values; and
outputting saild comparison results or preset specified wvalues
according to scene changes.

Embodiments of the present Invention, as an image
processing apparatus, an image processing method and a medium,
calculates the field differential value and frame differential
value from the image signal, and detects the image of the
moving region based on an image signal utilizing the

calculated field and frame differential values, thus rendering

the effect of improved motion detection accuracy.

BRIELF DESCRIPTICN OF THE DRAWINGS

 Fig. 1 is a block diagram showing the structure of the
embodiment of the record/reproduction device of the embodiment
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Fig. 12 is a flowhart illustrating step S12 of Fig. 10 in nore detail.
Fig. 13 is a drawing illustrating the process when a scene change

i skpresent. Fig. 14 is a drawing illustrating the process when a scene
change is present. Fig. 15 is a drawing illustrating the process when a
scene change is present. Fig. 16 is drawmng illustrating the process for
isolation region elimnation. Fig. 17-is--a drawing illustrating the
frame static inmage creation process. 6 Figs. 18A to 18C are draw ngs
illustrating the processing in steps S5 through S7. Fig. 19 is a draw ng
for theoﬁrﬁgésdpﬂﬁéﬁéhﬁﬂal. Figs. 20A to 20C are drawi ngs showi ng the
medi a. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a

bl ock di agramBilgow Agis helstl dibgran cfhawieg endaditient defea@ion circuit
record/reproduction device 1 applied to this invention. A broadcast
programzeeeei vefl by an antenna 2 is output to a tuner 3, the signal only
of the programdesired by the user is selected, and output to a switch 4.

Data from a deuices(Ret 5 block diagram snowing internal structure of the

moving region discriminator 63 of Fig. 2.

Fig. 4 is a flowchart illustrating the operation of the



shown in the drawi ng) connected to an external input termnal 5 is also
input to the switch 4 The switch 4 selects either the output fromthe
tuner 3 or the external input termnal 5 according to a command fromthe
m croconputer 6, and respectively sends an audio signal to a audi o signal
processor 8 and a video signal to a video processor 7. The video signal
processor 7 perfornms processing such as ACC (automatic gain control)
processi ng of the video signal that was input and outputs it to the A/ID

(Anal og/ Bicgiitbal Heeenvert e i tThe audi o signal processor 8, in the sane
way, perforns specified processing of the audio signal that was input and

outputs it to the AD conyerter égllgg é al og/ Di itah} onverter 9
converts the V|é§o signal s Fnto° I gl aFréﬁg% fgh%ﬁ%efgéﬁoqk‘g Eﬁﬁ gbﬁ@@rter
10 converts th% ﬁudio signals into digital signals. The video signal
convert ed”ntd*&-digital signal by the A/D converter 9 is output to a
video signal conpressor 11, and the audio signal converted to a digital
signal by the BiB-cBnverd edraving sl otitpiat 5ng hehauopoi signal Ttehpt saor
12. The video signal input to the video signal conpressor 11 is
conpr essed bgcot pikzilnghawooppeessiiom .net hod such as MPEG (Moving Picture
Experts Goup) 2 nethod, output to a nenory 13 and stored. In the sane
way, the audi oFsiggnal iknpuirkeihbesauvdiifg the field differential..
Fig. 8 is a drawing showing the frame differential.
Fig. 9 is a drawing showing the line differential.
Fig. 10 i1s a flowchart illustrating step S4 of Fig. 4 in
more detail.
Fig. 11 is a flowchart illustrating step S11 of Fig. 10 in
more detail.
Fig. 12 is a flowchart illustrating step S12 of Fig. 10 in
more detail.
Fig. 13 is a drawing illustrating the process when a scene
change isipresent.
Fig. 14 is a drawing illustrating the procesgs when a scene
change is present.
Fig. 15 is a drawing illustrating the process when a scene
change 1s present.
Fig. 16 is drawing illustrating the process for isclation
region elimination.

Fig. 17-1s a drawing illustrating the frame static image

creation process.



signal conpressor 12 is conpressed by utilizing for exanple, a
conpressi on net hod such as the MPEG audi o net hod, output to a nenory 14
and stored. The video data stored in the nenory 13 and the audi o data
stored in the nenory 14 is | oaded by a nenory controller 15 according to
commands froma m croconputer 6 and input to a recording nodulator 17
byway of a bus 16.k The recordi ng nodulator 17 perforns processi ng such
as addition of error correction data and EFM (Ei ght to Fourteen

modul ation) onFipe.vigleadatsr ard Heawdudisoidatathat nwasnknpubeeandnLhen
outputs it to a disk 18 and records it. The disk 18 is an internal hard

di sk, a hgadabbe sgpthealigfli gk or a magnetic disk, etc. The recording of
data onto the disk 18 is perforned by controlling the disk 18 by neans of

a di sk control 194by.C f - ra._croconput er 6., The data

recor ded on thgf%fsgglﬁsignﬁggggggg3%k%gﬁmi%laﬂF%gﬁ%ﬁ%%ﬁ?Qﬁ% modul at or 20
and after procgssingzﬁgch agOEgM d%gpdulation and error correction, the
audi o data is ob¥put “Ph fOFy “F2VARE St K&V A0 it 4982 he menory 21
and recorded. The data recorded on the nmenory 21 is | oaded under the
control of the menory controller 15 according to commands fromthe

m croconputer 6 and output to the video deconpressor 23. In the sane way,
audi o data st oOPBOADREDhBERERDPY IZN i0F |[ToHUEREFMRRRI (BMBODIMENTS

Fig. 1 is a block diagram showing the structure of the
embodiment of a record/reproduction deﬁice 1 applied to this
invention. A broadcast program received by an antenna 2 is output
to a tuner 3, the signal only of the program desired by the user
ig selected, and output to a switch 4. Data from a device (not
shown in the drawing) connected to an external input terminal 5
is alsc input to the switch 4. The switch 4 selects either the
output from the tuner 3 or the external input terminal 5 according
to @ command from the microcomputer 6, and respectively sends an
audio signal to a audio signal processor 8 and a video signaé to
a video processcor 7.

The video signal processcr 7 performs processing such as
AGC (automatic gain control) processing of the video signal that
was input and outputs it to the A/D (Analog/Digital) converter
9. The audio signal processor 8, in the same way, performe
specified processing of the audio signal that was input and
cutputs it to the A/D converter 10. The A/D (Analog/Digital)

converter 8 converts the video signals into digital signals and



to the audi o deconpressor 24. The audi o deconpressor 23 deconpresses

(el ongates) the conpressed video data that was i nput and outputs this
el ongated video data to a nenory 25, a notion detector circuit 26 and a
video processor circuit 27. The video signal recorded on the nenory - 26
is output to the notion detector circuit 26 and the video processor
circuit 27. The nmenory 25 has a nenory sufficient for video processing
and notion detection and is capable of recording video signals for

several thel dyp Thevmtdon det@ahar -« row t526; pek{ of % Lgnsdetecti on
by appropriately conbining the field diffefzntial 5%% f?g%%tgdgggéﬁé%tial

(rel atedgin-detai | phatefdeo e A gLABLLOD, Tesylting fromthe mtio
det ecti on ?S reéorde% in a ne%bry gé. %roceé@?#ﬁigﬁgﬁEgg %ﬂ%%?gﬁﬂﬁ§%§1ay
static i es or I%xgagsi.on/ %ongrgssion,ig performed by the video
processof- €i FEUrEX 57 dt itfi 2PAGYEhECnDt ¥ OhcHet L8LF onC PEBGEESPAT s naenen
and the video data for a plurality of fields |oaded (read-out) fromthe
nmenory 9-he&Ucife SdaTFdt CIRORT e Vi /€6 Jpitedessorativncuhe 227 tsnvappkired
to the DJA converter 29 and converted to an anal og signal. The video data
convert edOt osapuapaltod ositdrralauds cowtigta it adnyered gten 13] gnal processor
circuit 30. The video signal processor circuit 30 perfornms processing
such as enphastseconifibe widealsigpat tbathe video signal compressor 11
is compressed by utilizing a compression method such as MPEG
{Moving Picture Experts Group) 2 method, output to a mémory 13
and stored. In the same way, the audio signal input to the audio
signal compressor 12 is compressed by utilizing for example? a
compression method such as the MPEG audio method, ocutput to a
memory 14 and stored.
The video data stored in the memory 13 and the zudio data
stored in the memory 14 ig loaded by a memory controller 15
according to commands from a microcomputer 6 and input to a
recording modulator 17 by way of a bus 164 The recordingmodulator
17 performs processing such as addition of error correction data
and EFM (Eight to Fourteen Modulation) on the video data or the
audio data that was input, and then outputs it to a disk 18 and
records it. The disk 18 is an internal hard disk, a loadable
optical disk or a magnetic disk, etc. The recording of data onto
the disk 18 is performed by controlling the disk 18 by means of

a disk contrcller 19 by commands from the microcomputer 6.

The data recorded on the disk 18 is loaded by the



was input and outputs it as a conmponent video signal to a nonitor 41
connected to a record/reproduction device 1. The audio data input to the
audi o deconpressor 24 on the other hand, is supplied to the D/A converter
31. The digital signal for the audio data that was input to the DA
converter 31, is converted to an analog signal, output to the audio
signal processor 32, specified processing such as anplification is
performed and the anal og signal is supplied to a connected speaker 24. A
consol e 88pirsduohppisédmofindarenote cont rdldeer pruddons;c anthj9g diral
etc. This console 33 is operated by the user to performa desired

oper at i oReRBatig Ll 860484 €pFOHUSEEPACHe¥hCELhe alhE, @&f&%@%&éﬁuﬁ to
controls each section according to the operating signals fromthe console

33. Fig. [ | ' | h ' [ it.26 i
o ST hory S L C e b e AR hef S

nor e det al thre nenori es

through 51-3.. The video.data output fromthe video. signal deconpressor
23 i's i nBUE FHCF neSTT Brd nehory” SISHOBY { het mTS 258G BIS S PRBEE L1 o
t he scene_change detector circuit 61 - 10 and an adder 62-1 of the

noti on def eEf®reBOrThecRrdedlast & se6cedAing the darglagdrerforam 5dhe i s
sequentially input to the field nenory 51-2 and stored, the video data
st ored imichecirpbtemememny@ BuLput to the video decompressor 23. In the

same way, audic data stored on the memery 22 is loaded and output
to the audio decompressor 24. | |

The audic decompressor 23 decompresses (elongates) the
compressed video data that was input and outputs this elongated
video data to a memory 25, a motion detector circuit 26 and a video
processor circuit 27. The wvideo signal recorded on the memory
26 is output to the motion detector circuit 26 and the video
processor circuit 27.  The memory 25 hasg a memory sufficient for
video processing and motion detection and is capable of recording
video signals for several fields.

The moticn detector circuit 26 performs motion detection
by appropriately combining the field differential and frame
differential (related in detail later). The information
resulting from the motion detection is recorded in a memory 28.
Processing such as generating play static images or
expansion/compression is performed by the video processor circuit
27 utilizing themotion detection result information and the video

data for a plurality cf fields loaded (read-out) from the memory



is sequentially input to the field nenory 51-3 and stored Wen the video
data input at tinet is input to the adder 62-1, the video data out put
fromthe field nenory 51-1 is the video data input at tine t-1 of one
field before. The video data output fromthe field nenory 51-2 is video
data fromtwo fields before. The video data output fromthe field nenory
51-3 is video data of three fields before. In other words, the video data
for each field flows fromthe field nenory 51-1 to the field nmenory 51-2,
and fron28he Theldimenorir il 2t vithe birekdsmemoryrb4i3. 27 niansugst valy
circuit structure, instead of shifting the image data, a plurality of

banks mayebenest abldshad-vdt o sihe coerRmE 26 rand ahglegeé%{'aggéfggﬁggr

performed by switching these banks. In the description réelate

t he vi deg: p t f r: -1_at. ti is field n

t he vidggl§§%gdgg%ﬁﬁ%HY%%ggﬁéﬂgéggghgﬁ;% OE%F%é #gt%gkbggt%%t%?edY+ GPt 26
is field .,n+l, the video data. u# ut fromthe field nennrg 51-2 is field
n-1, and>tHRViMeE U Gatput ¢ om theS 8P fefory BISSSFEOF i@ |CUAL2. A
scene change detector circuit 61 detects scene changes by using video
data of 37 &1eF FI™$ FSiAGSFE VI A Rler dhprassere videany vhelvieo |
data of the field n fromthe field nenory 51-1. - 11 Scene change

det ect i ova$ siipetf endedubyueans asushcaspenaparysdso signal to a monitor

41 connected to a record/reproduction device 1.

The audic data input to the audio decompressor 24 on the
other hand, is supplied to the D/A converter 31. The digital
signal for the audio data that was input to the D/A converter 31,
is converted to an analog signal, output to the audio signal
processor 32, specified processing such as amplification is
performed and the analog signal is supplied to a connected Speaker
24 .

A console 33 is comprised of a remote controller, buttons,
and jog dial, etc. This console 33 1s operated by the user to \
perform a desired operation on the record/reproduction device 1.
The microcomputer 6 controls each section according to the
operating signals from the console 33.

Fig. 2 is a block diagram showing the motion detector
circuit 26 inmoredetail. Amemory 25 is comprisedof three field
memories S1-1 through 51-3. The video data output from the video
signal decompressor 23 is input to the field memory 51-1 of the

memory 25 and also input to the scene change detector circuit 61



met hods for conparing histograns between fields and nmethods wutilizing the
field differential. The checked (discrimnated) results are output to a
novi ng regi on discrimnator 63. The adder 62-1 subtracts the video data of
field n-1 output fromthe field nenory 51-2 , fromthe video data of
~field n=1 output fromthe video signal deconpressor 23 (Hereafter, this
subtracted value is frane differential a. ) and sends the output to the
noving region discrimnator 63. The video data of field n output fromthe
field memd ynSlader 6$ -al s tort moit 1 61 datlde cadder 62n2 anrthd herdel ay-ddne
64-1. The delay line 64-1 supplies to the adder 62-2, the video data for

the |ine; kihaer M1 Refanest he specificed ikine, {setiras, Line dn
directly suppl ied fromt PT/Z field ma%r l(131 1% Thg gddert 63;@18 Iﬁ%

out put s 1ot V4 %ﬁ?%f%d?n&twfi?gﬁaﬁég RPER, 7! e o4l %raﬁ%lra?%s%h.s

i nput val ue b ) and out ut s vaI ue to_the adder 62-3. The
vi deo dat@a ©f ?‘Fé”ﬁ% plr%%‘éﬁt i OFi jr%fﬂ TeRRdYvPdes data Stersthe |ine

present at the sanme_ position are in this way generated at field n. The
adder 62-3 subthieietdia Fddpdég taat arusr atheient ipokinibried the ecidespond
to a position matching field n-1 output fromthe field nmenory 51-2, from
t he vi deo2dat ahkoriddme deitaecu geme tatoedt fiort ifdlel demprantll +his clad Gilﬂcﬁces
the field differential
data input at time t-1 of one field before. The video data output
from the field memory 51-2 ig video data from two fields before.’
The video data output from the field memory 51-32 is video data
of thfee fields before. In octher words, the video data for each
field flows from the field memory 51-1 to the field memcry 51-2,
and from the field memory 51-2 to the field memcry 52-3. In an
actual circuit structure, instead of shifting the image data, a
plurality of banks may be established within the memory 25 and
the operation may be performed by switching these banks.

In the descripticn related hereafter, the videc data output
from the field memoryv 51-1 at time t is fiéld 1, the video data
input to the adder 62-1 of the motion detector circuit 26 is field
n+l, the video data output from the field memory 51-2 is field -
n-1, and the video data output from the field memory 51-3 is field
n-2.

A scene change detector circuit 61 detects scene changes

by using video data of fieldn+l from the video signal decompressor

23 and the video data of the field n from the field memcry 51-1.

- 11 -



- 12 wvalue and outputs this value to the noving region discrimnator 63.
The video data of field n output fromthe field nmenory 51-1 is also input
to the adder 62-4. The adder 62-4 is also input wth video data of field
n output fromthe delay line 64-1. The adder 62-4 subtracts the video
data of line m1 of field n (output fromthe delay line 64-1) fromthe
video data for line mof field n (output fromthe field nenory 51-1) in
order to calculate the line differential value and outputs this val ue to

the novi pgent eah Mg di SO d i Nt Of s 83 V4001 dat ek of Lekd QEZTQIEI{}BFHE_SE

the field menory 51-3 is input to the adder "62-5 and the I ne -
The del S S8, K S|n he e 64-
1, vvhena%{ tzéhé\)na géﬁaggﬂggEgﬁ%egag%o exarrpl}:gecéafS ﬂfelefi#e ?ﬂ S to

the S‘?Si{atﬁiiaua%(’??a%“%%%ﬁ it L N Lcﬁ%’c&ﬁ’é“ ﬁéé%carei!n%%aé”e@%{;e”

adder 62-5 subtracts the video data of the field n (supplied fromfield

nenory 5I€3Y1C§rdREt ABLYREeSCdat BOFENE aeglion Zismpinisthfoonsthe fiel d

menory 51-3 to calculate the frame differential value (hereafter frane

ggfferential cTharmdidan pdtd sthisavhkushd githke dEVangEPﬁgﬂﬁnnd&S@utﬁmaator

' from the field memory 51-2, from the video data of field n+1 ocutput

from the video signal decompressor 23 (Hereafter, this subtracted
value is frame differential a.) and sends the output to the moving
region discriminator 63.

The video data of field n output from the field memory 51-1
is also output from the adder 62-2 and the delay line 64-1. The
delay line 64-1 supplies to the adder 62-2, the video data for
the line (line m-1) before the specified line (set as line m) of
field n directly supplied from the field memory 51-1. The adder
62-2 adds the video data of line m of field n to the video data
of line m-1 and outputs that value to a multiplier 65. The
multiplier 65 multiplies this input value by .5 (1/2) and outputs
this value to the adder 62-3. The video data of the line present
in field n-1 and video data for the line present at the same
position are in this way generated at field n.

The adder 62-3 subtracts the video data for the line
positioned to correspond to a position matching field n-1 output

from the field memory 51-2, from the video data for the line

generated for field n, and thus calculates the field differential



The adder 62-6 subtracts the video data of the field n (supplied from
delay line 64-1) , fromthe video data of field n-2 - 13 supplied from
the delay line 64-2 to calculate the franme differential value (hereafter
frame differential b) and outputs this value to the noving region

di scrimnator 63. The noving region discrimnator 63 determ nes the
regions where notion is present by utilizing values (input val ues)

cal cul ated for each section, information relating to scene changes from

the sceneathangacdeteptios ehi€urd16d, t@sieods g i-ahenmakk gp K gliating to
the node fromthe mcroconputer 6 and outputs these results to an

i sol atiogsregion elimnator 66. Details on the operation are rel ated

| at er however, notion detection is perforned by the noving region

di scri m nat or i i.on _region_.elim.nnator. 66, novin egi on expander
67 as wel | asgglgf‘{%ggé%sg\ﬁat 8ﬁ$g§egfir%uqutt% TERG © ei%legl%r“%ﬂw sHowi ng
a detailed view of the noving _region discrimnator 63. Infornmation

rel ati ng*fotRe AHHE FEMFRehadneer ¢orput ERe6aEary. 62y 4and RABEr FRDIUGN

relating to scene changes output fromthe scene change detector circuit
61 (Fig. WiZh vidpapdieta oo % He adiker prichatof romf greatdlmy Selrectar-181. THae
di scrimnator information selector 81 controls the switches 81-1 through
81-4 baseddem ¢hed isnfuormattisonhehat deasidmpot. 1 The rf-ilebd field n (output
from the delay line 64-1) from the video data for line m of field
n {output from the field memory 51-1) in order to calculate the
line differential value and outputs this value to the moving
region discriminator 63.
Video data of fielid n-2 ocutput from the field memory 51-3
is input to the adder 62-5 and the delay line 64-2. The delay
line 64-2 undergoes the same processing as the delay line 64-
1,whenthevideodatasuppliedforexample,tothelineconnecting
to the adder 62-4 from the field memorf 51-3 is video data for
line m, then the}yideo data of the prior line m-1 is supplied to
the adder 62-6.
The adder 62-5 subtracts the video data of the field n
{supplied from field memory 51-1), from the video data of field
n-2 supplied from the field memory 51-3 to calculate the frame
differential value (hereafter frame differential ) and outputs
this wvalue to the moving region discriminator 63.
The adder 62-6 subtracts the video data of the field n

(supplied from delay line 64-1), from the video data.of field n-2



differential value output fromthe adder 62-3 is input to the absolute
value circuit 83-1 of the noving region discrimnator 63, the absolute
val ue cal cul ated and output to the conparator 84-1. The output fromthe
swtch 85-1 is also input to the - 14 conparator 84-1. The conpari son
results fromthe conparator 84-1 are output to a termnal A of the switch
81-1. In the sane way, the frane differential value a, output from the
adder 62-1 is input to the conparator 84-2 by way of the absolute val ue

circuit 83p2lidhereuhpdhel Homai/he isw tbah 852 daS - alsQ idputs o L he
conparator 84-2. The output fromthe conparator 84-2 is suppl ied to the

term nal Lae, . differ i.al vIu ut put from
t he adde?%géréﬁglé%\ﬁp%%ﬂléz(—%re%n%ar atoréjé.sliﬂ-fL %e%rntaalg % acgu‘%ﬂgﬂi’é
val ue ciyt ut from.t he h853|s al so input to the

t 8 .
conpar at%&w@ i%ueTFﬁ% g ?pu? %Pgﬁfeﬁéogo grcgtlgpr@]_:%r i% -al so supplied to

the terminal A of the switch 81-3 - Also, the frane differential value ¢
out put from t hEIAJMSFITED TEYI0T ApSETHE ITRE Wokpafab 6F80es Bye Yewiohst he
absolute value circuit 83-4- The output fromthe switch 85-4 is also
i nput t ovitdree coppapat 88 BAcdenThbyoutpdt zhngnvieie e sconjpanet ora84e«) i s al so
supplied to the terminal A of the switch 81-4. The line differenti al
val ue fromithezaddefob2edchsseaplibn, information relating to scene
changes from the scene change detector circult 6i, as well as
information relating to the mode from the microcomputer 6 and
outputs these results to an isolation region eliminator 66.
Details on the operation are related later however, motion
detection is performed by the moving region discriminator 63,
isolation region eliminator 66, moving region expander 67 as well
as software switching circuit 68.
Fig. 3 is a drawing showing a detailed view of tﬁe moving
région,discriminator 63. Information relating to the mode from
1y the microcomputer 6 (Fig. 1) and information relating to scene
changes output from the scene change detector circuit 61 (Fig.
2) 1is input to the discriminator information selector 81. The
~discriminator information selector 81 controls the switches 81-1
through 81-4 based on the information that was input. The field
differential value output from the adder 62-3 is input to the

absolute value circuit 83-1 of the moving region disgcriminator

63, the absolute value calculated and cutput to the comparator

84-1. The output from the switch 85-1 is alse input to the



to the conparator 84-5 byway of the absolute value circuit 83-5 . The
conparator 84-5 conpares the line differential value with a preset

t hreshol d value and controls the switches 8-1 through 81-4 based on the
results of this conparison. A supply voltage VCC (assigned a val ue of 1)
is supplied to the respective Btermnals of the switches 81-1 through
81-4. - 15 Another value (assigned a value of 0) is supplied to the
respective Ctermnals of the switches 81-2 through 81-4. The outputs

from theosphtshes sB1l-12 t MERUENNS: As&h & dRPULs Eeoﬁ&t@cémﬁﬁyhko%aztﬂﬂe
| ogic sunms cal culated and the result supplied to an AND circuit The

AND ci rcy §Jtﬁ@£CﬁbaﬁeﬁekﬁﬁnEQQACBk Pﬁgd%%EtQEtQQelAvalues output from

&
t he smntc% 8l-1T wt e val ue output romth circuit 86 and outputs
the result as region rim nati.on chec The operation of the
noti on det ectlg%ngll r%%m? ‘”%é’ Eg amed@%éﬁ‘ieﬁgal“\% EERF &rr PREPES tiem
flowhart in Fig. 4. e field differential is obtained in Step Si. The
S|nulateﬁh%o%@@¢%n62r%léﬁl6ﬁ§HFpt8ftFﬁeCPﬁ§ﬁéaﬁPF Bt o wehe afottilon
detection circuit 26 at time t, the field n output fromthe field nmenory
51-1, thebseble nf-aﬂ.l‘-tﬁJthtItCUflrtoﬁﬁt-ﬁe f Tlet dowepmt V5t 2heandithe 85+2ldsn-2
"output fromthe field nenory 51-3 are shown in Fig. S. As shown in Fig.
5., the wlslednpiugnad $har eclnpnktdn 8872 . The output from the comparator
84-2 is supplied to the terminal A of the switch 82-1. The frame
differential value b output from the adder 62-6 is input tec the
comparator 84-3 by way of the absolute value circuit 83-3. The
output from the switch 85-3 is also input to the comparator 8§4-3.
The output from the comparator 84-~3 is alsc supplied to the
terminal A of the switch 81-3. Alsc, the frame differsntial value
¢ output from the adder £2-5 is input to the comparétor 84-4 by
way of the absolute value circuit 83~4. The output fromthe switch
8§5-4 is also input tc the comparator 84-4. The output from the
comparator 84-4 is also supplied to the termih@l A of the switch
81-4.
The line differential value from the adder 62-4 is input
to the comparator 84-5 by way of the absolute value circuit 83-5.
The.comparator 84-5 compares the line differential value with a
preset threshold value and controls the switches 8-1 through 81-4
based on the results of this compariscon. ]

A supply voltage VCC (assigned a value of 1) is supplied

to the respective B terminals of the switches 81-1 through 81-4



interlace pattern so that an offset of one |line occurs between the
adjoining fields. In other words, the line at the highest position of
field n-2 is set as line m and when the next line is set as mtl, then
line n at the highest position of field n-1, 1is at a position m dway
between line mand Iine mrl. The pixels positioned on a specified |ine
"within a specified field are pixels A through F as showmn in Fig. 5. Wen
a portion of Fig. 5 is isolated in the vertical - 16 direction and

i nvesti g@ﬁ@%@ﬁ%&c&engaéglghas SEIUEDCE §Y .snsglgéﬁﬁteﬁv?cg g8, f’%‘ na flat

plane all of pixels At rough Fis isolated portio appea S as

shown i 6. N order i_deo.sign an interl ace
patternnclzn Irflsn%s ot gﬁ ‘%Je%&qis oft ﬁe& PG £ g %I ns?gﬁc%Ut?‘étEﬁ@moned
bet ween pi xel B and plxel Cof field n. In order to therefore calcul ate
the fiel ecﬁ“fjfté“fhé?rﬁ Fal2i RRBPEE™SH, ~1 fE a8PEEORC I PRk 6F * Gl 6c@p edthe
between the pixel B and pixel C of field in, nust be interpolated as for
exanpl e sPowh FunFicqglcnlavedredst the tabolkasepphéefl ebdaxliANRrentdal ¢
value of field n-1 with (versus) field n. In other words, the pixel B and
pi xel C &re atdedNmand Halift of7 tdeltcwiddess ved um@@&@naggbdﬁeﬁoaﬁs thie

pi xel data for pixel G Wen the data stored in field nmenory 51-1 is field
n, in the oot iR et eebarteh rsHidersBowa {Delitthe 2w ithecdabar-stored i
OR circuit 86 and outputs the result as a moving region
discrimination check.

The operation of the motion deteétion circuit 26 is next
described while referring'to the flowchart in Fig. 4. The field
differential is obtained in Step S1. The simulated position
relationship of the field n+l input to the motion detection
circult 26 at time t, the field n output from the field memory
51-1, the field n—lroutpﬁt from the field memory 51-2, and the
field n-2 output from the field memory 51-3 are shown in Fig. 5.

As shown in Fig. é, the video signals are input in an
interlace pattern so that an offset of one line occurs between
the adjoining fields. In other words, the line at the highest
position of field n-2 is set as line m, and when the next line
is set as m+1l, then line n at the highest position of field n-1,
is at a position midway between line m and line m+1l. The pixels
positionedcnlaSpecified}inevdthinaispecifiedfieldxﬂxzpixels
A through F as shown in Fig: 5.

When a portion of Fig. 5 isg isolated in the vertical
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fieldmenory 51-2 is fieldn-1. Wen the data for pixel Cis output at this
time fromfield nmenory 51-1, the data for pixel Bis output fromthe
delay line 64-1. The data for pixel B and the data for pixel C are
therefore added by the adder 62-2. This summed data is input to the
multiplier 65 and nultiplied by 1/2 so that an average value is
cal cul ated and output to the adder 62-3. The data for pixel A of the
field n-1 output fromthe field nmenory 51-2 is also input to the adder

62- 3 anddt becknpttagatiavelstpigeeled Accosasut £actied Eesebhe gveragenval ue
(pixel G data) of pixel B and pixel C output fromthe nmultiplier 65 to

cal cul at gothe 1igbd o-¢ i didferential praldie. Vhen the L eld: differential

value is calculated by performng this sanme process prxe

present wthi f e fields, the process proceeds to step $2 and
the fr anﬁhggi ??%?ﬁ% aerl{i/%pLPeea}Iés &4l &%P&Fle&_n Erh%- f?ar’rgrdndiefffj&rem alPial ue
i's calculated,$¥ utilizing pixel data of fields having the sane |[ine
array. |n'BthercordEEthe T 8Epeet P eAFPaRB T BRFFeteritiial Wayal t8€ Pérwéen
field n-2 and field n, the field n-I and field n+tl are calculated as
shown i nAPPg. £8eidnt hef oot iontaietect tonpeficupned2Beskionn bnxElgB 2nfior

i nstance, when the pixel D data of field n+l is input, the pixel A data
of fieldphxeli€ ofit puelfirom tire ofdet dcarerineye 5dr@. cdheutata ehepExeh gA

and the data for pixe
differential in Step S1, the position of pixel G located between
the pixel B and pixel C of field n, must be interpolated as for
example shown in Fig. 7, in order to calculate the field
differential value of field n-1 with (versus) fieldn. In other
wor.ds, the pixel B and pixel C are added, and half of that added
value (average) becomes the pixel data for pixel G.

When the data stored in field memory 51-1 is field n, in
the motibn detector circuit shown in Fig. 2, the data stored in
fieldmemory 51-2 is fieldn-1. When the data for pixel C is output
at thig time from fielid memory 51-1, the data for pixel B is ocutput
from the delay line 64-1. The data for pixel B and the data for
pixel C are therefore added by the adder 62-2. This summed data
is input to the multiplier 65 and multiplied by 1/2 so that an
average value is calculated and output to the adder 62-3. The
data for pixel A of the field n-1 output from the field memory
51-2 is alsc input to the adder 62-3 and the input data of pixel

A, is subtracted from the average value (pixel G data) of pixel

B and pixel C output f£rom the multiplier 65 te calculate the field
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B are consequently input to the adder 62-1. The franme differential value a
is calculated by subtracting the pixel D data fromthe pixel A data. In
this enbodi nment, rather than just one frane differential value, the frane
differential value is further calculated by using pixels (pixels B, C E,
F for pixels AL D) in lines positioned above and belowthe line with

pi xel s (pixel of interest) whose frane differential value was already

cal culated, and this value wused in discrimnating the noving inmage region
as relat@gff@%gﬁtl@m vadhus, as described above, the frame differenti al

val ues of pixel B and pixel E, and pixel C versus pixel F are

respectively u e n r f, I ti he frame
- 18 dlffereﬂﬁ%§:éﬁ%ugl%%?ngléﬁégekﬁggﬁd%%sig 4¥(%@' %ﬁ% %1 C data
as descri bed above t he

of field n s output, fromthe field
pi xel B Rfata" 86 t pit® 7O e &R Fﬁrﬁ Baxf §oP’Eﬁa?nE|%Fthd€a@@hu s

utilized. The pixel . F data of field n- 2 fromthe field nmenory 51-3 is
posi ti orfell e Eb?%@%poﬁﬁetBrBF%é? ETRCEENISs O T pindkltiR datames
output fromthe delay line 64-2. The frane differential value b from the
pi xel B @hdfeixetiE] wmidie He trame ldiddder ehieal reak udl Cf 4rom i pi xeh1Geand
pi xel F are respectively calculated. Wien the frane differential val ues
are cal cig atzel-iTetdd oy utilizing pixel data of fields having the same
line array. In other words, the respective frame differential
values between field n-2 and field n, the field n-1 and field n+1
are calculated as showﬁ inFig. 8. Inthemotiondetection circuit
26 shown in Fig. 2 for instance, when the pixel D data of field
n+l is input,' the pixel A data of field n-1 is output from the
field memory 51-2. The data of pixel 2 and the data for pixel
B are conseque.ﬁt'ly input to the adder 62-1. The frame
differential value a is calculated by subtracting the pixel D data
from the pixel A data.

In this embodiment, rather than just one frame d{@ferential
value, the frame differential value is further calculated by using
pixels (pixels B, C, E, F for pixels A, D) in lines positioned
above "and below the line with pixels (pixel of interest) whose
frame differential value was already calculated, and this value
used in discriminating the moving image region as related later
on. Thus, as described above, the frame differential\ values of

pixel B and pixel E, and pixel C versus pixel ¥ are respectively

calculated along with the process for calculating the frame



way in Step S2, the horizontal edge is then detected in Step S3. The

hori zontal edge is detected by obtaining the differential value between

| i nes, and upper and | ower adjoining pixel data present within one field
is used. In other words, the differential of pixel Bwth pixel Cis

obtai ned for exanple, when detecting the edge in field n, as shown in
Fig. 9. In the notion detection circuit showmn in Fig. 2, the pixel C data
of field n output fromthe field nenory 51-1, and the pixel B data of

field naostpuentiem theudehaynki Bex@4- b teyrqyraspond to that pixel C
data, are input to the adder 62-4, and the line differential value is

oot aLe0, b publr o gt Rre) B datadwom bl e fafag, e

the line differential value is c € proce
proceedsmtooéteg 4, éﬂgﬂﬁPVQH r kpn iscrimnatiqon_-.19 is perforned
with the"Wovthg T eyish e or 63 &SPy £he2tai £ FePenPral t¥alues
calculated in steps S1 through+S3. Fig. 10 is a flowhart show ng the
novi ng rBYP SRS TR RAloRCpr bR R1XdE BiGekass S ntAviaedet aThe phxSiep
S11 first of all, connection processing of switches 85-1 through 85-4
(Fig. 3)Fotetmviing imdgl on2 dirsor chiendt efl d6Beinsrpeffobmed. pds griddedista
fl owmchart show ng the connection process of the switch 85. In Step S21,
in the compeeaband8de yieedeal ertmithdlsl @imes NMBEHe pixel B data is output
from the delay line 64-2. The frame differential value b from
the pixel B and pixel E, and the frame differential value ¢ from
pixel C and pixel F are respectively calculated.
When the frame differential values are calculated in this
way in Step S2, the horizontal edge is then detected in Step S3.
The horizontal edge is detected by cbtaining the differential
value between lines, and upper and lower adjoining pixel data
present within one field is used. In other words, the
differential of pixel Bwith pixel C is obtained for example, when
detecting the edge in field n, as shown in Fig. 9. In the motion
detection circult shown in Fig. 2, the pixel ¢ data of field n
output from the field memory 51-1, and the pixel B data of field
n ocutput from the delay line 64-1 to correspond to that pixel C
data, are input to the adder 62-4, and the line differential value
is calculated by subtracting the pixel B data from the pixel C
data.

When the 1ine differential value is calculated in this way,

the process proceeds to step $4, and moving region discrimination
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as to whether the line differential value (wth absol ute val ues

cal cul ated by absolute value circuit 83-5) is smaller than Edge thl or
not. If determned that the line differential value is smaller than

Edge thl, then the process proceeds to step S22, and the switches 85-1

t hrough 85-4 are respectively connected to the termnal A The threshold
value Field thl of the field differential is supplied to the conparator
83-1, by the switch 85-1 connecting to termnal A In the same way, the

threshol gy pealrye rfraie - hhidhe ofo ir@meegi bh ali Aachs | e
conpar at or p84-2 by connecting Ot ﬁe svmegch %?%fghéﬁ?ﬁ?ésﬁ%p%] %gﬁz&é%ﬁg

Frame_t hl LIf i I S i ed e _Co ator, 84-3 hy
connect itglrgf)?%re&gw %ﬁ}%]ﬁ%s?ryaénlg:]"]tl%eﬂet%ﬁgg%gleé)svgﬁuéﬂre}lggg% h1C 67 - f+@me
differenti al is supplied.to the conparator, 84-4 by connecting the
switoh 8% 2 CURERTGSCer RPHEES: SR S TP T He B THARE L Eh &TAIRS$ i ne
differential value is snmaller than Edge_thl, the process proceeds 20 to
Step S2Ffafie® EheéR Hade dstabl whdthéicpr Shdt fihet|9helldi thementtiiain
value is larger than Edge_thl or small-er than Edge_th2_ \Wen determ ned
t hat t heddqmsdidd eifeswiathes gharlgenrothhrs Edpertbl add odl wsov sngldeeyi dhan
Edge th2, the process proceeds to Step S24 and the switches 85-1 through

85-4 ar exrmapectimedy sTonneshethted he rigr.ninali Ba FneweenRectonof, t he
swi tches 85-1
the connection process of the switch 85.

In Step S21, in the comparator 84-5, a determination is made
as to whether the line differential value (with absolute values
calculated by absolute value circuilt 83-5) is smaller than
Edge_thl or not. If determined that the line differential value
is smaller than Edge_thl, then the process proceeds to step S22,
and the switches 85-1 through 85-4 are respectively connected to
the terminal .A. The threshold value Field thl of the field
differential is supplied to the comparator 83-1, by the switch
85-1 connecting to terminél A. In the same way, the threshecld
value Frame_thlA of frame differential a, is supplied to the
comparator 84~-2 by connecting the switch 85-2, the threshold value
Frame_thlB of frame differential b is supplied to the comparator
84-3 by connecting the switch 85-3, and the threshold wvalue
Frame_thlC of frame differential ¢ is supplied to the comparator
84-4 by connecting the switch 85-4.

When determined in Step S21 on the other hand, that the line

differential value is smaller than Edge _thl, the process proceeds
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through 85-4 to the respective termnal B termnal, supplies the
specified threshold value to the conparators 84-1 through 84- 4. \Wen
determned in Step S23 that the line differential value is larger than
the Edge_th2; the process proceeds to Step S25 and the switches 85-1

t hrough 85-4 are respectively connected to the termnal C The specified
threshol d values are supplied to the conparators 84-1 through 84-4 by
connecting the switches 85-1 through 85-4 to termnal C. The sw tches

85- 1 thrg&ggtgg-éz@rgnéhyscﬁgeﬁ_eﬁ%agvgg 2Beyndirihe Letingls, %5}{%0“9“ c

e
accordin e line differentia ue. € cofparator ares
the fi elcgigli;ffelrlent' al hose m?bso!eQ;tMg val gg vvaségal culated, with the
{ hr eshol G- VAFUE StpI [ 2H-= 1 Fom the 6w [Eh S89T. CBompr 961 Y¥e U125 shovi ng
the field differential value is |arger, are treated as a noving region
candi dat®&md-a2 ¥ 1'hen GeEEMEed headwibehl Bae 101 Corpantsoh isesatgar
showing the field differential value is smaller, are treated as a still
regi on camdi dave, tadded B0so snalt puthto Tdgei al , thefprodest dihe-sadsch
81-1. The conparators 84-2 through 84-4 in the sane way, conpare the
respect i nelgtamputs tnanendi et enebats val wesowegh Pugh e rddbcdnge 1y
t hreshol d val ues supplied fromthe corresponding switches
- connected te the terminal B. The connection of the switches 85-1

through 85-4 to the regpective terminal B terminal, supplies the

specified threshold value to the comparators 84-1 through 84-

4.

When determined in Step S23 that the line differential value
is larger than the Edge_th2, the process proceeds to Step S2% and
the switches 85-1 through 85-4 are respectively connected to the
terminal C. The specified threshold values are supplied to the
comparators 84-1 through 84-4 by connecting the switches 85-1
through 85-4 to terminal C.

\ The switches 853-1 through 85-4 are thus connected to one
of the terminals A through C according to the line differential
value. . The comparator 84-1 compares the field differential whose
absolute value was calculated, with the threshold value supplied
from the switch 85-1. Comparison results showing the field
differential value is larger, are treated as a moving region
candidate and & “1” is output to the switch 81-1. Comparison

results s}}owing the field differential wvalue is smaller, are

treatedas a still region candidate, anda “0” ig oulput to terminal



85-1 through 85-4, and based on the conparison results, output a O or al
to the corresponding swtches 81-2 through 81-4. The switch 85 connections
are made in Step 511 (Fig. 10) in this way, and when the respective
conparison results of the differential values and threshold value are

out put, the connections for the switches 81-1 through 81-4 are nmade in
Step S12. Aflowhart illustrating the detail ed operation of the
connection process for switch 81 in Step S12 is shown in Fig. 12. In Step
S31, thepdihscrigl Bat eEni pformati on selector 81 in the noving region
discrimnator 63 determnes if a field differential node is present or

not. The devi el change_.detection results are input to
the discrimna d?qgﬁl or&%?ﬁ%%ﬁ%e %%F8P9§1?g?%é“&é@ﬁtéaﬁﬁaways fofesre
informatjon for the record/ reproduction device 1. If the
record/r%%?55ﬁ§595+V%ﬁ%&%%u1ﬁ%%W%@lgﬁﬁﬁﬁpé}aé‘@%F%%Xﬁﬁ@%@ugmGBOWDtgk)
pl ayer, then video data effective during tinmes such as in search, wll
sonet i meSNentyreenehpuraiaeer REPPEAELy from tthies conbredinrenting hewitches
processi ng during normal playback uses four consecutive fields of video
i nformat8onl imcident&d44, amirbdswed consecutdonpddeddls raselt Hpuusput
intermttently, the process node nmust be changed so that - 22 processing

Wi ll usesjwusérther videohd ndorrabpendehgt Rei¢ensecyti-ve - M elds, In
such cases noving region discrimnation nust be
The switch 85 connections are made in Step S11 (Fig. 10}
in this way, and when the respective comparison results of the
differential values and threshold value are output, the
connections for the switches 81-1 through 81-4 are made in Step
S12. A flowchart illustrating the detailed operation of the
connection process for switch 81 in Step S12 is shown in Fig. 12.
In Step S31, the discriminator information selector 81 in
the moving region discriminator 63 determines if a field
differential mode is present or not. The devicemode and the scene
change detection results are input to the discriminator
information selector 81. The device mode is mode information for
‘the record/reproduction device 1. If the record/reproduction
device 1 1s for example, a DVD (Digital Video Disk) player, then
video data effective during times such as in search, will
sometimes only be input intermittently. In this embodiment, the
processing during normal playback uses four consecutive fields

of video information. Incidentally, when two consecutive fields

are input intermittently, the process mode must be changed so that
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performed only with the field differential information. This kind of node
is called the field differential node. Wien the discrimnator information
selector 81 determines in Step S31 that a field differential node is
present, the process proceeds to Step S32 and the switch 81-1 is
connected to termnal A, and switches 81-2 through 81-4 are connected to
termnal B. Then, a "1" or "0" output fromthe correspondi ng conparators
84-1 through 84-4 is supplied to terminal A of the smﬁtch 81-1 through

81-4, ang.gcidlihs “ﬁmphls@czij&%wgh%g?gb% Brdl 00 o e dSasrepled to

termnal” C of switches 81 When deter m ne

dlscrlnlnato t|on el ect or in S31 on. the other hand, that
there is- é{da F%SP& C&ﬁeﬁ088leﬁér%g6§%S I oLBeH_TEBISIEHE B8 and
a check nade for mhether a scene chan%_ is present or not. Besides

suppl yi X HerBee e Lafgelli RRBr raEH6n CELSRTERE isderie icarmgel omdet @dtior 61,
i nformati on detected beforehand may be recorded for exanple froma

r ecor di Nl de Binnedel 1 vadedlefenheedderldd diMiemedetierlnimek i n Step S33
that there is a scene change, a determnation is nmade in the processing
fromstep 34, Wweineer dibat ifiields:t harseaneichangeekSopr €t anthas

processing inplenmented according to those results. First of all, a check
I's made i sSeePs$B4IAS ko WhEY Berr far ROl A £6686; £hANYL S PLESEN . 5s 23
proceeds to Step 532 and the switch 81-1 is connected to terminal
A, and switches 81-2 through 81-4 are connected to terminal B.
Thenq a “1” or "0” output from the corresponding comparators 84-1
through 84-¢ is supplied to terminal A of the switch 81-1 through
81-4, and a "1” is supplied to the terminal B. Also, a “0” is
supplied to terminal C of switches 81-2 through 81-4.
When determined by the discriminator information selector
81 in Step S31 on the other hand, that there is no field
differential mode, the process proceeds to Step 533 and a check
made for whether a scene chan%e is present or not. Besides
supplying the scene change information from the scene change
detector 61, informaﬁion.detectedﬁbeforehandjnayﬁbe recorded for
example from a recording medium and loaded when reguired.
. When determined in Step 833 that there is a scene change,
a determination is made in the processing from step 34, between
what fields the scene change %s present, and processing
implemented according to those results. First of all, a check

is made in Step $34 as to whether or not a scene change is pPresent



between field n+l and field n. Wien a scene change is found between field
n+l and field n, the operation proceeds to Step S35 . As shown in Fig.

13, when a scene change is determned to be present between field n and
field ntl, the differential value is calculated utilizing the pixel D
data of field n+l, or in other words, the information fromframne
differential value a, is not wused in discrimnating the noving region. In
ot her words, the noving region is discrimnated using only the

i nf or mat ke weeht ai et fromahe frare i f ferentd adcadd uenand-fi el doung
differential values b and c. In Step S35 therefore, the switch 81-1 is

connect egh i@ dhe s EeEM AL A ££oMpRal i s9n 61?@%‘5&??5 rg%?g(g:fe%sld%g'egg% (;%?%t. al

value), the swtch 81-2 is connected to term na it i on
fromfra Lffer. n%& I wal is_ not used .agg the switches 81-3 and
135
81-4 ar eg%o%ﬂﬁé‘g?elgl ogt h\é t‘glr%?ngr?a?cin?cc 5§35 ef’te@'slﬂltllJt%egl Fpgﬁ? Prament
differential values b, c). In_%%gf 534, a check is nmade_as to whether or
not a scER&EYESRangE i Thrdkent Gét eeh f Fa® dlhifeRpat iR el HaAUS| ASStep S36
a check (or determnation) is nade as to whether a scene change is
present bétlwedd e d in 1838 df tekdraxkl Weéata sCdebhandge i idevehemimed
to be present between field n and field n-1 as showmn in Fig. 14, the
process prodesedshio istfepn837onNdreceleacikardeE f cheinng a(r esente zn tRi oy,
between the field n and field n-1, is
used in discriminating the moving region. In other words, the
moving region is discriminated using conly the information
obtained from the frame differential value and field differential
values b and c.

In Step S35 therefore, the switch 81-1 is connected to the
terminal A {(comparison results from field differential value),
the switch 81-2 is connected to terminal € {(“"0” since information
from frame differential value a is not used), and the switches
81-3 and 81-4 are connected to the terminal A (comparison results
from frame differential values b, c).

In Step S34, a check is made as to whether or not a scene
change is present between field n+l and field n. In Step S36 3
check {or determination) is made as to whether a scene change is -
present between field n and field n-1. When a scene change is
determined to be present between field n and field n-1 as shown
in Fig. 14, the process proceeds to step $37. No scene change
being present in this way, between the field n and field n-1, is

interpreted as meaning no correlation is present between field



interpreted as neaning no correlation is present between field 24 n and
field n-I and the entire screen is set as the noving region. Therefore,
when the noving region is determ ned regardl ess of the conparison results
obtained fromthe field differential value and frame differential val ues
a through c, the switches 81-1 through 81-4 are respectively connected to
termnal B, and a "1" is supplied to the ORcircuit 86 and to the AND
circuit 87. . In Step 536, when no scene change is found to be present

bet ween fighd fiandnf el nb ehbherct he-bhel O change dise PLEISR! ~chetwee
field n-1 and field n-2 as shown in Fig. 15. The process nOM/procee s to

step S38 ﬁ%&i?w chese 811l me-wngt %gf% l%oagsgkﬁgge& eggérfﬁf%%c% ggg the

Swi t ches 81-4 are conne termna are
made sothatathg nfosrlgg% aobt edfro 51%01% F of the field n-2

i s not uS8EPAFASGHHET §6let ¥°¥‘ht§l%3ﬁﬁ& TERUF 3! (diurand
out put fron1 conparators 84 , 84- 4{ obtained fromframe differential

val ue bIFpRAEeIHT FEEPRRL R aIVA/dIR ac thaPEGHaE e e GMiLFictElss SE-andhEFoughl

not be used. The switches 81-3 and 81-4 are therefore respectively
connect e@lté the trerpepalivelandcanet@ed seuppiniethl th, tded GR circukt 86.
When there is a scene change, the differential is selected for use in

di scri m gapbhgethecmanienQrr edirenias sdescerd hed @hoveyn circuit 87.

In Step $36, when no scene change is found to be present
between field n and field n-1, then the field change is present
between field n-1 and field n-2 as shown in Fig. 15. The process
now proceeds to step S38 and switches 81-1, and 81-2 are connected
to terminal A, and the switches 81-3 and 81-4 are connected to
terminal €. These connections are made so that the information
obtained from pixels E, F of the f£fizld n-2 is not used. In other
words, 5o that the comparison resuits (values output from
comparators 84-3, 84-4) obtained from frame differential value
b frame differential value c calculated from pixels E and_% will
not be used. The switches 81-3 and 81-4 are therefore
respectively connected to the terminal C and an 0" is supplied
to the OR circuit 86.

When there is & scene change, the differential is selected
for use in discriminating the moving region as described above,
however when determinedin Step S33 than no scene change is present,

the status is as shown in Fig. 6, so the moving region is

discriminated by utilizing all information cocbtained from pixel
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- however when determined in Step S33 than no scene change is present, the
status is as shown in Fig. 6, so the noving region is discrimnated by
utilizing all information obtained frompixel - 25 A through pixel F. In
ot her words, the switches 81-1 through 81-4 in Step S39 are respectively

connected to termnal A so that the noving region i's discrimnated by
utilizing results fromconparing the threshold value and frane
differential value a through frame differential value c, as well as the

field difterentiabival we caheated bram phxels Aghr %EQE Fhrouﬁg e,

switches 81-1 through 81-4 are connected'to a termnal fro

term nal S% I %é naI in Ste Sl% % 10), the process
pr oceeds {% %gﬁb??saf% %Flyt9%9Q§$§§ﬁwﬁﬁ 8+ gﬁ& %h%oﬁ@ﬁﬁgi?%%it
87 derive the respective |cal suns _and | ogi cal products fromthe data
that was THpiitd f%ﬂeofml%uq FILBE R BPCuPYt 8811 AZpRENERPIA LSt e dmgi ¢ sum
fromthe data supplied fromthe switches 81-2 through 81-4, however this
i s only WEpaEdd tShobtla e ¥ om e théeérérans: df tenentilalvalvad ues a
through ¢ are all static (still) , and provided to output data with

di scri m raticonwhr estdnies dihatesse: sdatvel (st &l | dsbased aenchbe #f cane
differential information. The AND circuit 87 gives the product of the

movi ng 1 egifdAerdresid 1t srohtai et fromed her fheh o 8i £f grentbalval ue (results

wWhen the switches 81-1 through 81-4 are connected to a
terminal from among terminal A, terminal B or terminal C, in Step
S12 (Fig. 10), the process proceeds to Step S13. In Step 8§13,
the OR circuit 86 and the AND circuit 87 derive the respective
logical sums and logical products from the data that was input.
The OR circuit 85 calculates in principle, the logic sum from the
data supplied from the switches 81-2 through 81-4, however this
is only when results obtained from the three frame differential
values a through ¢ are all static (still), and provided to output
data with discrimination results that are static (still) bhased
cn the frame differential information.

The AND circuit 87 gives the preduct of the moving region
results obtained from the field differential wvalue (results
output from switch 81-1) and the moving region results (results
output from CR circuit 86) obtained from the frame differential
value to obtain the logical sum, and outputs the final moving
region discrimination results to the moving region discriminator

63. Moving region results obtained from the field differential
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output fromswitch 81-1) and the noving region results (results output
fromOR circuit 86) obtained-fromthe frane differential value to obtain
the logical sum and outputs the final noving region discrimnation
results to the noving region discrimnator 63. Mowving region results
obtained fromthe field differential - 26 value and noving region
results obtained fromthe frame differential value are output as "1" as
noving region discrimnation results only when the noving region for both

the fraggiandabihekdvdinkf etntdalr-dssi1'ds’ o JNe ACGUEASY Of ot Be ot i on

detection can be inprovéed in this way, by detecting the nDtlon range

whil e swite he . f el iff .al, Jnf rnatlon and frame differentia
|nforna??%n@%9gnklgl b%lgﬁlgf eg&gﬁ%ﬁac:%rlgtlc > i ot at TR Stich as scene
change information, horizo taI fge i nformation, and devi ce node

i nf or mat POACT LWABATERE ABGE 5%%@ ATRES Cr ST e 9158 5 0S4 beftit £ hey

is finished, the process proceeds to Step S5 and isolation region
eI|nlnatféﬁmﬁsaﬁérﬁéﬁ%@dﬂbyfﬁﬁ€n¢§@ﬂaﬂﬁbn-Jeglon el imnator 66. The
isolation region here, is a region determned to be a noving region,
present wit hi nThe rregioradebérthaed tionb@ehestibh dagbenimpAsysAoWN tihA Fi g
16, even in cases where pixels a through d are determ ned as a noving
regi on, when bhedptxeksngurheurdicnént RESRe while switching the field
differential information and frame differential information for
use, from video characteristic information such as scene change
info_rmatien, -horizontal edge information, and device mode
information,
when the moving region discrimination in Step S4 (Fig. 4)
is finished, the process proceeds to Step S5 and isolation region
elimination is performed by the isolation region eliminatcr 66.
The isolation regioﬁ here, is a region determined to be a moving
region, present within a region determined to be & still region.
As ghown in Fig. -16, even in cases where pixels a through 4 are .
determined as a moving region, when the pixels surrounding those
pixels are determined to be a still region, then the pixels a
through d are all converted to a still region, and treated as a
still region. However, conversion of a moving region to a still
region is limited to moving regions within a specified size range.
Thisg isolation region elimination procesgsing is intended to

alleviate the effects from noise, or in other words eliminate

regions mistakenly determined due to noise, to be moving regions.
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pi xel s are determined to be a still region, then the pixels a through d
are all converted to a still region, and treated as a still region.
However, conversion of a noving region to a still regionis limted to
noving regions within a specified size range. This isolation region
elimnation processing is intended to alleviate the effects from noi se,
or in other words elimnate regions mstakenly determ ned due to noi se,
to be noving regions. 27 Wen isolation region elimnation is finished
in Step s5, theepr bsesst poaceegison e Stiepn$61 andi expansi o proeess) g of
the noving region begins by neans of the noving regi on expander 22.

MbVi ng 1 egk 0P §XP38SHON-EEAE P ORESS e LRNUSHa AL10M 3 r8lields itegien. Lo a
novi ng regi on, a specified nunber of pixels positioned at both horizontal

ends of a regjop égrg@ ed t §§ a movi ng reaion. _\Wen the novi ng_region
expansi on I i gt e%9§ i 5 g?l nlsslﬁ% =%t to-fsvﬁ ecﬁ’i%ﬁ]&nlgsrﬁgﬁf:’&r e St &5 -S7
by the soft-switching circuit 68. Soft-swi tching provides a coefficient
to smoothPYI PR REPBBERGErYS 6fPTHeS FVONGOT BT brf iR Sl Fegiem
Wien the video processor 27 generates a video signal using results from
the notibh YcteErdy Er¥eoitt 265rehelteduntsbeft cherhvelsnpoget eotiednaar e
used as the mxing ratio for two field inages, so a nethod such as.
sof t - swi behin igptie actd eeada sheothgthandetéminaderd bala vakvies région.
preferred. ' :
When the moving region expansion in Step 86 is finished,
soft-switching is performed in Step S7 by the soft-switching
circult 68. Soft-switching provides a coefficient to smoothly
change the boundary of the moving region and still region. When
the video processor 27 generates a video signal using results from
the motion detector circuit 26, the results of the motion
detection are used as the mixing ratio for twe field images, so
a method such as soft-switching to achieve a.smooth change in’
numerical values is preferrad.

Video processing by the video processor 27 ig described next‘;
wihile referring to Fig. 17. When creating a frame still image
with no movement (blurring) from field n and field n-1, the image
W data is calculated according to Equation 1 by using the data
of adjoining pixels X, Y and Z.

W o= ({(¥Y+Z} /2} X md + ¥ X (1-md) (Egquation 1)
In Equation 1, X, Y, Z2, Ware the respective data for pixels

X, Y, 2, and md is the motion detection coefficient. The motion

detection coefficient md is a numerical value greater than 0 or
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Vi deo processing by the video processor 27 is described next while
referring to Fig. 17. Wen creating a franme still inage wth no novenent
(blurring) fromfield n and field n-1, the image Wdata is cal cul ated
according to Equation 1 by using the data of adjoining pixels X, Y and Z
W= ((Y+2) /2) X and + X X (1-nmd) (Equation 1) In Equation 1, X Y, Z W
are the respective data for pixels X, Y, Z and and is the notion
detection coefficient. The notion detection coefficient and is a

nuneri caleval teagreat@mdthadiQaoes a 28i1l essgibanwdenand indi £at65148
still region when O, and a noving region when 1. By calculating the gata
for pixeleWibn §Hks way, the notion detector coefficient nd, rather than
having only a 1 or a 0 value, can have snoothly changi ng val ues that

and sti 11T eqi o Ren AT B BartorT e Do Bert the Ttig hegrert ahd
still on |s finished in e t sul.ts are output to the result
nenory 2@@%%5 FH° JTﬁ)ﬁIbanget:E?:aj%ﬁ tﬁ@%‘h%@é’lpﬁnﬂnéi’cﬁ égor'ﬁl@s‘éal%%tl on
detection results stored in the result nenory 28 are wutilized when the

vi deo préRedsyr amogehby sUESH AW Ve dess ditpiakllay afuscyt bedl iabowe. wiThe

process of Steps S5 through S7 is next described while
a smooth boundary between the moving region and still region.

When the soft-switching between the moving region and still
region is finished in Step S7, the results are output to.the resul t‘.
memory 28 (Fig. 1) as motion detection results, and sto_red. These
motion detection results stored in the result memory 28 are
utilized when the video processor 27 generates the video signal
as described above.

The process of Steps S5 through S7 is next described while
referring to Figs. 18A to 18C. Here, Fig. 18A shows the pixels
on the line after elimination of the isolation region in Step S5.
The four moving region pixels are positioned in the center, and
the still region pixels are positioned on both sides of the mo-ving
region. When still region and moving regicns are present, and
the moving region is expanded in Step S5, the status becomes as
shown in Flg 18B. In the state shown in Fig. 18B, two of the
still region pixels positioned at each end of the four moving
region pixels, are newly converted to the moving region. In the
example in Fig. 188, two pixels are converted to the moving region,

however a different number of pixels may of course, also be
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referring to Figs. 18A to 18C. Here, Fig. 18A shows the pixels on the
line after elimnation of the isolation region in Step S5. The four
novi ng regi on pixels are positioned in the center, and the still region
pi xel s are positioned on both sides of the noving region. Wen stil
region and noving regions are present, and the noving region is expanded
in Step S6, the status beconmes as shown in Fig. 18B. In the state shown
in Fig. 18B, two of the still region pixels positioned at each end of the
four nmowdgreregion pixels, are newy converted to the noving region. In
the exanple in Fig. 188, two pixels are converted to the noving region,

however a di f hgrents iumer: of RixelkssHmyrat SEned 80 b8y o2
converted. Wen soft-smﬁtchingg%s furt%er 6%r ormed in gteB §;j %E%%ﬁ t he
status shown_in Fig.. 18B, .the.statg_sh in_Fig..18C i.s _abtained.. In
ot her w&?ﬂaS%?ﬁy?mﬁ?%%nd%?eE%EOniggefg%@igﬁﬁtﬁoﬁh%ﬁ&éﬁbgﬁQWﬂ 4 hes
movi ng regdion.including the expanded noving region, are all 1, and the
moti on dELEEITEN cdéF PIEienOr RS sklifide bl R rdmr tRbse G941 f¥elpln Tixel s
nost closely adjoining that region, changes in steps, such as fromO0.75,
0.5, and®©:9b wihelpoklt onowkes erehiectoefnfilclény chengepandest epsrirsgt he
region subjected to soft-switching. The notion detection coefficients of
still reppans otdier sbitiswahéhing negionsdarecalilbnzere fEiQkent in
sequence, from those still region pixels most closely adjoining
that region, changes in steps, such as from 0.75, 0.5, and 0.25.
The portion where the coefficient changes in steps is the region
subjected to soft-switching. The motion detection coefficients
of still regions other soft-switching ragions are all zero (0) .
The number for the step-like changes may also be set to even smaller
figures.
In the above embodiment, as one example, a LPF {(Low Pass
Filter) may applied to the video signal input to the motiocn
detection circuit 26 in order to reduce noise, and alternatively,
an LPF may be applied to the field differential value of the frame
differential wvalue input to the moving region discriminator 63
to reduce noise.
The information used in the discriminator information
selector 81 of the moving region discriminator 63 is not limited
to device mode and scene change detection results, and other

information may also be utilized. Also the above embodiment,

utilized the frame differential values a through ¢, however'other
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The nunber for the step-like changes may al so be set to even smaller
figures. In the above enbodi nent, as one exanple, a LPF (Low Pass Filter)
may applied to the video signal input to the notion detection circuit 26
in order to reduce noise, and alternatively, an LPF nmay be applied to the
field differential value of the frane differential value input to the
novi ng region discrimnator 63 to reduce noise. The information used in
the discrimnator information selector 81 of the noving region

di scri mqat deréB8tislnutlikri hed alscdewi ceetoderarghsgenien chiaggel dekget i on
results, and other information may also be utilized. Al so the above

enbodi meatanpudi ldrzedrthe d1are-didfer eatial mé’}@&ﬂéeéaﬁcﬁmégéahlgklng\géer

other - 30 differential values nay al so be used. As shown in
exanpl e, &4 ape gi tfer I b £ tilizin
respectlge y t%e p%geﬁ P ﬁgﬁégfie ?%%ld?xéﬁéquﬁﬁgglgeluk :%ﬁa Fnis

val ue used |nhfnt|oTudetecéjon A% m% t hreshol d val ues were used in
the conparatort 84y “the mBvi"R nggﬁ SGi-$&Pi'mi nat or 63 shown in Fig.
3, and three respective threshold values were utilized in the conparators
84-1 through B43% &P EBAPEPEAIVIA AR MRErent eIl Ahgesombarateres 4 nput

however, conparisons may al so be nmade using even nore threshold
in the moving region discriminator 63 shown in Fig. 3, and three

respective threshold values were utilized in-the comparators 84-1
through 84-4 and comparedwith differential values that were input
however, comparisons may also be made using even more threshold
values.

The above mentioned series of processes can alsoc be
implemented with hardware, however software may also be used to
implement the processes. When implementing a series of
processing with scftware, a program comprised of that software
may be installed in a computer with an internal
record/reprodﬁction device 1 as the custom hardware or, various
programs may be installed for instance in a general-purpose
computer capable of running these various programs.

An example is described while referring to Figs. 20A to 20C,
for installing a program in a computer to run a series of processes
as described above, with a medium utilized to allow the computer
to run the proce.sses. The computer in this example is a

-~

generzl-purpose computer.

A program as shown in Fig. 20A, can be provided to the user
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val ues. The above nentioned series of processes can also be inplenented

w th hardware, however software may al so be used to inplenent the
processes. Wen inplenmenting a series of processing with software, a
program conprised of that software may be installed in a conputer with an
internal record/reproduction device 1 as the custom hardware or, various
prograns may be installed for instance in a general-purpose conputer
capabl e of running those various progranms. An exanple is described while
ref erri nghtideFgsea@QAno- 20G4A ohoa 1astadil hfnad PIOGLAN BB 2 Heorpuler t o
run a series of processes as described above, with a nediumutilized to

al I ow th@OQOB’BUberserrIiQ:orn'eﬂﬁhctt%% RIREESSES03 Tﬂ%fmtéém%utw' gogxanple is
a general-purpose conputer. A programas shown in Fig A, can be

provided to thg t Ied an rec d|n . medi um
such as a hard Eha%é%el?h {ﬁe%F&%ﬁ%¥%F%?18é %%%? st nﬁﬁﬁﬁer
101. Alt atlvel the pro ran1can be provi ded as shown in F| 20B
st or ed t O?%?T?é S AryPERTEPE I IPR P ﬁ@&%%wed%émasmcébpy
disk 111, a CD- ROM ( Co act Disk-Read Only Menory) 112, a MO
(NhgnetoaépﬁlééPypﬁlng 1311 DEP(EPYi { GPTHRFEabise-REREKPnIYAMemOTY)
magnetic disk 115, a sem conductor nenory 115, or

112, a MO (Magneto-Optical) disk 113, a DVD (Digital Versatile

Disk} 114, a magnetic disk 115, a semiconductor memory 115, or
as package scftware.

The program as further shown in Fig. 20C can be sent by radio
waves from a download site 121 to a personal computer 123 by way
of an artificial satellite 122 for digital satellite broadcasts,
or sent by cable to the personal computer 123 by way of a network
131 such as a local area network or the Internet and can be stored
for instance on a hard disk inside the personal computer 123.

The medium as referred to in this text ig a conce?t used
in a broad sense including all of these mediums.

The steps listed in the program provided by the medium in
this text, comply with the sequence as listed in this text, and
the processes performed over time, may not always be performed

over time but may be performed in parallel or individually.
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as package software. The programas further shown in Fig. 20C can be sent
by radio waves froma download site 121 to a personal conputer 123 by way
of an artificial satellite 122 for digital satellite broadcasts, or sent
by cable to the personal conputer 123 by way of a network 131 such as a

| ocal area network or the Internet and can be stored for instance on a
hard di sk inside the personal conputer 123. The nediumas referred to in
this text is a concept used in a broad sense including all of these

medi uns. The steps listed in the program provided by the mediumin this
text, conpl ¥ :the sequence as listed in this text, and the processes
perfornmed over time, may not always be perfornmed over tinme but may be
perfornmed in paralleProtnegrliRgaRssisEpg 3praGlainsonptisAngi mage processi ng
apparatus conprising: nenory neans for storing an imge signal; field
differential cal cBFBEPFOMSHEENS CFoFtenlvulat iinggeheigidlel d differenti al
value fromsaid image signal stored in said nenory neans; frame
differential cal cdlatfon heawstiar ealawulaatipngnedres Foraneldiffementhal

value fromsaid image signal stored in said nenory neans;
field dirfferential value from said image signal stored in said

memory means;

frame differential calculation means for calculating the
frame differential value from said image signal stored in said
MemMoOry means;

Getection means for detecting the moving region of the image
based on said image signal utilizing the field differential wvalue
calculated by said field differential calculation means and the
frame differential value calculated by said frame differential
means;

extraction means for exiracting the image edgs based on
said image signal;

setting means for setting threshold values based on edge
information extracted by said extraction means:

comparison means for comparing the threshold values set
by said setting means respectively with said field differential
values agd said frame differential values; and

output means for ocutputting results from said comparison
means or specified pre-set values according to scene changes,

wherein said detection means detects the moving region of
the image based on said image signal by calculating the logical
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detection neans for detecting the noving region of the inage based on
said image signal utilizing the field differential value calculated by
said field differential calculation nmeans and the frame differential

val ue cal cul ated by said franme differential nmeans; extraction nmeans for
extracting the i mage edge based on said inmage signal; setting neans for
setting threshold val ues based on edge information extracted by said
extraction means; conparison neans for conparing the threshold val ues set
by said settin%rneaqf?respegtivegy ith sauq_field differential wval ues
and said frameeqdrt P87 et &l vaFLEY: “BRdTOHTH PR CHERRS 0 rYo st FItTItRET
results fromsaid conparison nmneans or specified pre-set values according
to scene changss, wherein said detection means detects the noving region

of the image bas?d gg sai d i mage signal by cal culating the | ogical 33
product and | ogi al “Butfdi® thHeFasul'? sTRRAFITPCeds by 3¢ 46t pi#i™ means. 2.

An i mage pr %ggsing apparatus as clainmed in claim1l1l, wherein: said frame
di fferentidl"“¢arcil ati on means calculates the frane differential value

for the target pixel.s, and ft. frane
9 psald Frame éJy%erentlal calculation means calculates the

frame differential value for the target pixels, and the frame
differential value for another group of pixels positioned on at
ileast one of the lines from among the lines positioned above and
below said target pixels, and

sald detection means detects the moving region of the image
based on said image signal by utilizing two. or more frame

differential values calculated by said frame differentizl
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differential value for another group of pixels positioned on at |east one
of the lines fromanong the |ines positioned above and bel ow said target
pi xel s, and sai d detection neans detects the noving region of the inmge
based on said image signal by utilizing two. or nore frane differential
val ues calculated by said frame differential 33a cal culation nmeans and
said field differential values. 3. An inmage processing nmethod, conprising
the steps of: storing an image signal; calculating a field differential
val ue fron1saﬁd tored_ image nal ; calculatlng a frame differentia

val ue fronls§|3“2?5+%ﬁ1m%aﬁﬁg@n§ gﬁﬁ? %ﬁ%@e f heF $'He dlndgeufdyi ng regi on of
t he i mage based Qn gald i mage si gnal utilizing said calculated field
differential 347 -val ud"#d Fs&iG° ép%dP e f FITRT Hf % Le Rt ParPY A Tie;
extracting the |n§ e.edge based on said image signal; setting threshold
val ues based on Sai dl%%g¥béfﬁaeeﬂb%93*%onpar|ng sai d set threshold val ues

respectively wth 9 field differential values; and outputting said
conpari son resuIF oriprever LpEéftfedrerential value from said stored

image signal;

calculating a frame differential wvalue from said stored
image signal;

detectingrthe image moving region of the image based on said

image signal by utilizing said calculated field differential
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val ues according to the scene changes. 4. An image processing nmethod as
clainmed in claim3, wherein: said frame differential calculation step
calculates the franme differential value for the target pixels, and the
frame differential value for another group of pixels positioned on at
| east one of the Iines fromanong the Iines positioned above and bel ow
said target pixels, and said detection step detects the noving regi on of
the image based on said inmage signal by utilizing said cal culated two or
nore frame differential values and said field differential values. 5. A
medi um for running the programin a conputer, conprising the steps of:
storing an vahge sngnalid ealcul atédgranki at dfshidf@senthale val ue from said
stored 35 image signal; calculating a frane differential value fromsaid
stored inage sigratacidetedthengntbe @y NG seegbansofd tikagknmagg:desed on
said image signal by utilizing said calculated field differential val ue
and said cal cul atedifg arteregitfcfiar ealuad adadeon said extracted edge;
comparing said set threshold values respectively with
said field differential wvalues; and
outputting said comparison results or preset specified
values according to the scene changes.
4. An image processing methed as claimed in claim 3,
wherein:
said frame differential calculation step calculates the
frame differential value for the targeit pixels, and the frame
differential value for another group of pixels positicned on at
least one of the lines from among the lines positicned above and
below said target pixels, and
said detection step detects the moving region of the image
based on said image signal by utilizing said calculated two or
more frame differential values and said field differential
values.
5. A medium for running the program in a computer,
comprising the steps of:

storing an image signal;

calculating a field differential value from said stored
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extracting the i mage edge based on said imge signal; setting threshold
val ues based on said extracted edge; conparing said set threshold val ues
respectively with said field differential values and said frane
differential values; and outputting said conmparison results or preset
specified values according to scene changes. 6. A nmediumas clainmed in
claim5, wherein: said frane differential calculation step cal cul ates the
frame differential value for the target pixels, and the frane

differential .anot her group of pixels positioned on at |east one
of the Iine§m¥$%#$g%§%g the lines positioned above and bel ow said target

pi xel s, and said t L sfep,. detects the noving region of .the i mage
based on said i nacg%cgﬁéng gb%/ ﬁ_f%el zﬁr%”ggpal%%l%%%et é&of“V\Bab‘iE S%‘rr% frane
differentia£m¥ﬁ;%§§n§fd said field differential values. - 36

detecting the moving region of the image based on said image
signal by utilizing said calculated field differential value and
said calculated frame differential value;

extracting the image edge based on said image signal;

setting threshold values based on said extracted edge;

comparing said set threshold values respectively with said
field differential wvalues and said frame differential values; and

outputting said comparison results or preset specified
values according to scene changes.

8. A medium as claimed in claim 5, wherein:

'sald frame differential calculation step calculates the
frame differential walue for the parget pixels, and the frame
differential value for another group of pixels positioned on at
least one of the lines from among the lines peositioned above and
below said target pixels, and

said detection step detects the moving region of the image
based on said image signal by utilizing said calculated two or
mere frame differential values and sald field differential

values.
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