2201317 PICTURE- | N- PI CTURE VI DEO S| GNAL. GENERATCR The present invention
relates to a video signal generator for generating a signal representing
both a main 5 picture and an auxiliary picture sinmultaneously and to
apparatus for detecting inproper interlacrdg of the main and auxiliary

pi ctures. Known picture-in-picture television receivers include two video:
signal channels, a npgin and an auxiliary 10 channel , eh~ qSuEkng a
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the auxiliary video i e . ented by the auxiliary video signal. An
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auxiliary video signal is conpressed, by storing in the nenory only, ev _
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| mage. predetermined image location. 1In this way, a picture-in-
picture video signal is formed representing an image having

a first region which displays the main video image, as _
represented by the main video signal and a second, usually

20 smaller, region which displays the auxiliary video image,
as represented by the auxiliary video signal.

An NTSC standard video signal consists of
successive frames of 525 lines made up of two interlaced
fields of 262% lines each. odd fields, which contain lines

25 1, 3, 5, ... etc., alternate with even fields, which
contain lines 2, 4, 6, ...etc. of the 525 line image. A
sampled-data processed NTSC signal sampled at a rate of,
for example, four times the color subcarrier frequency
contains 910 samples in each line. _

30 The auxiliary video signal_is compressed by
storing in the'memory only every third sample of every
thifd line. Each field of compressed auxiliary image
information, thus, comprises 87 lines of 303 samples each. .
0dd compressed fields may contain information from every

35 third odd line, i.e. lines 1, 7, 13, ... etc., and even
compressed fields may contain information from every third
even line i.e. lines 4, 10, 16, ... etc., of the 525 line

image.




-2- In each field of the nain video signal, a portion, consisting of 303
adj oi ni ng sanples of 87 adjoining lines, is replaced by the previously
stored field of conpressed auxiliary sanples. If this portionis 5

| ocated in the | ower right hand corner, for exanple, sanples 607 through
909 (totaling -303 sanples) of lines 175 tﬁ?ﬁugh 261 (totaling 87 lines) of
the main video signal are replaced with the previously stored conpressed

auxiliary video sanples o0 formthe u |cture 10 deq signal.
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that a correction to
15 lines) o the 525 line picture-in-picture video signal
image. '
1f the previously stored field of the auxiliary
video signal was from an odd field, and it is inserted into
an odd field of the main video signal, and an even field of
20 the auxiliary video signal is inserted into an even field
of the main video signal, then lines 349, 350, 351, etc. of
the 525 line picture-in-picture video signal contains lines
1, 4, 7, etc. of the 525 line auxiliary video signal signal .
respectively. 1If, however, the previously stored field of
25 the auxiliary video signal was from an even field and it is
" inserted into an odd field of the main video signal, and an
odd field of the auxiliary video signal is inserted into an
even field of the main video signal, then lines 349, 350,
351, 352, etc. of the 525 line picture-in-picture video
30 signal contains lines 4, 1, 10, 7, etc. of the 525 line
auxiliary video signal, respectively. The interlace of the
auxiliary video image in the picture-in-picture video image
is, thus, inverted, and the display scrambled. This
situation must be detected so that a correction to the
35 interlacing may be made.
In accordance with principles of the present
invention, a main synchronization component separator
produces a main odd/even signal having a first state during



35 interlacing may be made. In accordance with principles of the present
I nvention, a main synchronization conponent separator produces a nain

odd/ even signal having a first state during -3- odd fields of the main
vi deo signal and a second state otherw se. An auxiliary synchronization
conponent separator produces an auxiliary odd/even signal having a first
state during odd fields of the auxiliary video 5 signal and a second state
ot her w se. riac t a n roduces a
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| um ngnee and two Cmtﬁ e dfﬁ&iﬁ&%“ce signals, or red, green and blue
signals. In FIGURE 1, a source, 10 a main video S|gnal produces a vi deo
signal . This source EEGURE 1 ci@nd| RlockcAiagram aft eRneXerBAaEY | F chain,
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present invention;

15 FIGURE 2 is a logic dlagram of an 1nterlace
inversion detector which may be used in the picture-in-
picture video signal processor illustrated in FIGURE 1; and

FIGURE 3 is a timing diagram useful in

: understanding the operation of.the interlace inversion

20 detector illustrated ain FIGURE 2. . . _ _

The preferred embodiment discussed below,
operates on a black and vhite video signal. Three such
syétems may be combined to operate on components of a color
composite video signal: either luminance and two color _

25 difference signals, or red, green and blue signals. o/

In FIGURE 1, a source 10 .of a main video signal

- produces a video signal. This source may, for.example,
include an antenna, tuner, IF chain, video detector and
luminance/chrominance separator as found in a standard

30 color television receiver. An output terminal of the main
video signal source 10 is coupled to an input terminal of
an auxiliary picture insertion circuit 30. An output
terminal of auxiliary picture insertion circuit 30 is

. coupled to a picture-in-picture video signal processor 40.

35 Video signal processor 40 may include video amplifiers, a
picture tube, and deflection circuitry as found in a
‘standard color television receiver. |




video signal source 10 is coupled to an input termnal of an auxiliary
picture insertion circuit 30. An output termnal of auxiliary picture
insertion circuit 30 is coupled to a picture-in-picture video signal
processor 40. 35 Video signal processor 40, may include video anplifiers, a
picture tube, and deflection circuitry as found in a standard col or
tel evi sion receiver. -4- An auxiliary video signal source 50 al so

. supplies a video signhal panThR:&Wwedst rﬁ’d%d ad o150 C80 59 e,
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sour ce up 0 .a data,i.nput.term nal_o 70. . A data
out pﬁf t er mi n&e d(;(}qng.m?/ %F"F?}“Eli%%%n%e?%fﬁﬁof‘s%%%?r oF°t he
aUX|I|ary5p|c&mm@e mhmdh<mayube foumdi in 3the Meimryideo $bgnakaspuecenmay
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conponent sepajpt oy §l+s %l% thhet @é!hﬁ’iﬂai%f“rﬂé‘xho?} wxweéuﬁled to a

synchroni zati on separat or I's, coupled to a wite clo W CL

termnal of m&RsSQRd/AnDMGdaRinat Rf Hae n?“’&%lb?thglﬁﬁBiFﬁ é??egtmn
synchr onijgat | 3 reRIRO BN Wﬁ}moﬁoﬁm SRamp e, txﬁa.?nhaﬁe thapohaptetynal

of a wite address .gen ato rd_out ter na of xi |
synphronlzatldﬁ’iﬁﬂﬁb (ﬁkéiﬁ%ﬂ %Oc?@pfﬁﬁ%?édaY% K ¥pl }8#8rﬁ%§8¥10f
an interl ace iinfymaticiel ector 120. An out put term nal of the wite
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term nal of menory 70. oih t érm na main vi deo sl sourc
i s al so coupl ebumrenrbq Mmitase ndonpled tonanninput termina f an

15 auxiliary synchronization component separator 80. A first
output terminal of auxiliary synchronization separator 80
is coupled to a write clock W CLK input terminal of memory
70. A second output terminal of the auxiliary

'__sYnchronization component separator 80 is coupled to an

2vu  input terminal of a write address generator 90. A thirad
output terminal of auxiliary synchronization component
separator 80 is coupled to an input terminal of an
interlace inversion detector 120. An output terminal of

- the write address generator 90 is coupled to a write
— 25 address W ADR input terminal of memory 70.
The output terminal of main video signal source
10 is also coupled to an input terminal of a main
synchronization component separator 100. A first output
terminal of main.synchronization component separator 100 is

30 coupled to a read clock R CLK input terminal of memory 70.

~ A second output terminal of main synchronization component
separtor 100 is coupled to an input terminal of a read
address generator 110 and a third output terminal of main
synchronization component separator 100 is coupled to a

35 second input terminal of interlace inversion detector 120.
An output terminal ot interlace inversion detector 120 is
coupled to a second input terminal of read address
generator 110.



synchroni zati on conponent separator 100. A first output termnal of main
synchroni zati on conponent separator 100 is 30 coupled to a read clock R
CLK i nput termnal of nmenory 70. A second output term nal of main

synchroni zati on conponent separtor 10045s coupled to an input term nal of a
reag address generator 110 and a third output term nal of main
synchroni zati on conponent separator 100 is coupled to a 35 second i nput
term nal of interlacelnneopesadiongt @il iy vArdesutsignalersturte 0

interlace i j.op. detec 2Q i Uy tqQ.Aa. i i nal of
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to the pred roj .Locat | i 0 . 70 in which I

curront - auxiiEapyRer 4a89epyRRhroR it Lt Yopeiohddl, WhsRE PSS £o the

f rom nd@or ywzdter epockelt ChY dmpuiudiermimalyicemesiqnyal70 mge e

subst i t ut edahae2BPERREIALE 80" PR e U Ue il DS hddiedued | ary
picture insertion crrcuitry 30. The reading of” these previously stored
sanpl es fr ofPEEREPPRAGNTS ton then Predatarmined Jagatiians gt theldeeneryial

source. Thizg $¥nGHiGRl SEmbeFRidH QiHEQ:MéﬂE_aﬁbﬁglia%ingdé&p@iéﬁQlfrOW
the first oytput termnal qQf the main synchronization conponent separator
Fikla R

100 to the cPBEKSROELR i nput terminal of nmemory 70. Read address
generaisr 110 produceSaﬁp&equeﬁ&@m.memoryﬂ?O, repregenting the

auxiliary video signal image are substituted for_
appropriate main video signal samples in the auxiliary
picture_insertion.circuitry 30. . The reading of'these
previously stored samples from . memory 70 is in synchronism

20 with the main video signal sovurce. 1his s&nch;oniém is
maintained by the clock signal supplied from the first
output terminal of the main synchronization component
separator 100 to .the read clock: R CLK input terminal of
memory 70. Read_address generator 110 produces a segquence

25 of addresses corresponding to the predetermined locations o
'in the memory 70 ih which samples of the previously stored
auxiliary video signal field are stored. _

There are four combinations of even and odd
fields of'the*main and auxiliary'video signal sources.

30 First, an even field of the main video signal may have
even-field auxiliary video signal information.inserted into
it in auxiliary picture insertion circuit 30. _Second, an
odd field of the main video signal may have odd-field
auxiliary video signal informatioh_inserted into'it,

35 Third, an even field of the main video signal may have
odd-field auxiliary video signal iﬁﬁqrmapion.inserted into
it. Fourth, an odd field of the main vidgo_signal source
may have even-field auxiliary video signal information



25 of addresses corresponding to the predeterm ned |ocations in the
nmenory 70 in which sanples of the previously stored auxiliary video signal
field are stored. There are four conbinations of even and odd fields of the
mai n and auxiliary video signal sources. 3 First, an even field of the
mai n video signal may have even-field auxiary video signal information
inserted into it in auxiliary picture insertion circuit 30. Second, an odd

field of the main_viteo. SI ma f d I

| nformati on_ i neBPEEEeR iR eR Te, Tnl 26 SAEEY Heth Blad SRR I
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it. Fourth, an odd fi el d f thleet?rﬁr'a ‘éh‘ae?r:o?ixgﬁfi'casﬁg C&, JiRW

even=field auxiliar V|deo Si i nformati on -b- I nserte nﬁb it. In
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I'n the thigd a@anhoub&Qe%%§E%h1@0\y%W1en¢ hqriﬁazelraceé:emvawﬁsxpra&é&%ﬁn
w ll occur. In_order tqQ detect 5 correct) this robleni er |
i nversi on deteé?@rrf961W@§e§9§§a§Fgﬁ§F§‘ﬁ?%ﬁnéﬁﬁ?i Ilﬁ

the auxiliary @Qxanda¥gy 801@0ds yadhy qmozetyxmhmnmiamn mqmaie:m

tively. Th I di wh h
eopectively Thcag il Sddd aleiiet iledd S UERI ALt ﬁeiif‘iler
i nterl ace i nvethieocuteeadtt dield) cfuihle evrxespprding videq axicheald riss |n
e hoen 10t oo PASC il B3 B WAl IR T A SR GO SBRCTGRed above

has been detecte n response hi's na e rea ress 15
generator 110 §eRECAOas léios@qwi@@%fa M@slsé'so W read aAdkes®d with

res pect to the geﬁ@ﬁito&eqq%n%larp iGicRtled Rndtteid Aot VY STt Q¥ase
exang in thé system described above, ]ines 349, 350, 351, 352, etc. of

t he unnDdifiedGGEEIPPﬁé Foover dash heent deFeFtRY signal include 20 Iines
4, 1, 10, 7, etc. of the rafidspdnsevittectnignaignal, the read address

15 generator 110 generates a seqﬁence of addresses, which is
modified with respect to the normal sequence, to correct
the interlace inversion. For example, in the system
described above, lines 349, 350, 351, 352, etc. of the
unmodified 525 line picture-in-picture video signal include

20 iines 4, 1, 10, 7, etc. of the auxiiiary video signal,
respectively. If the lines inserted into the odd field of
the main video signal remained unchanged, but those
inserted into the even field were to begin with the second
line previously stored, i.e. line 7, instead of the first

N~ 25 (line 1), then lines. 349, 350, 351, 352, etc. of the
modified 525 line picture-in-picture video signal would
include lines 4, 7, 10, 13, etc. This sequence is properly
interlaced. Read address generator 110 may, for example,
be a counter with preset capability. Normally, the counter

30 presets to a first predetermined address, corresponding to
the location of the beginning of the first auxiliary video
signal line. It presets to a second predetermined address,
corresponding to the location of the begihning of the
second line, when interlace inversion has been detected.

35 FIGURE 2 illustrates a possible embodiment of an
interlace inversion detector 120 which may be used in the
picture-in-picture signal processor illustrated in FIGURE
1. In FIGURE 2, an input terminal 125 is coupled to the



respectively. If the lines inserted into the odd field of the main video
si gnal remmi ned unchanged, but those inserted into the even field were to
begin with the second Iine previously stored, i.e. line 7, instead of the
first 25 (line 1), then |ines 349, 356~ 351, 352, etc. of the nodified
525 line pi-cture-in-picture V|deo signal would |nclude lines 4, 7, 10, 13,

etc. This sequence Is properly |nt d. ,Read t 10
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conponent se(;%a?or ?LOO % ? and_recei ves a sF?r?al i ndi cat Q)g

whet her th@%@?ﬂ%nﬁeﬁﬁ%ﬁa%‘l GéoDT‘fHB ﬁ§°9n133eﬂ-sof°°éh? 1440 & §e°
;ﬁrﬁlnai 32§np@t0@eﬁm£ﬂaloo§ BND %ggép2?4termmnoht@htatﬁrmnmalfbdpAmZQ and
I Npu ermn e n_out t 126
coupl o 1o 92%¢ 524, 18uFoRBRfnke B QRCRRD edvmir 12y 35 Bl oLt o
term 2;“4 oflﬁkéi:lacél bpvéraion detpttdrt 328 sewwummﬁmuexam ARAS dfs AND
gate 0] 0 1 t put
t erm nal 1f5n%?f?§ ?n?ég}ggéoﬂévéhgyéntEIRQB%l %45 CUtput terﬁ?ngr EUQ-
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FI GQURE 1). .T&E;;iagwcot ehdl @ﬁkra%utﬁueowrﬁaﬂaq tdzeeia raquqtmt t er mi nal
of the auxi ynchroni zati on conponent separ 80 @3 FI%%FE 1),

and reb®i ve%mcérgaazamapcapmaenﬁﬁ& FePamad-ozy 8l o lBaqU

receives a 51gnal indicating whether the current auxiliary
field is an even or an odd field. Input terminal 127 is
coupled to. the clock input terminal (1nd1cated by the small
triangle) of the D-fllp flop 122.
| The operation of the lmcerlace inversion detector
illustrated ih FIGURE 2 maY'be'better understood by
referring to the waveform diagrams illustrated in FIGURE 3.
As descrlbed above, memory 70 (of FIGURE 1) has the
capacity to hold three fields of compressed auxiliary video
25 signal 1nformat;on. Memory 70_15 divided into three blocks <
designated 1, 2, and 3. Each block of memory can hold a
field of compressed auxiliary video'signal information.

3
(&

Succe551ve fields of aux111ary v1deo samples are written
into succe551ve blocks of the memory 30 in round-robin

30 fashion. 1In FIGURE 3, waveform a) 1nd1cates the block
number into which data representlng the current auxiliary
video field is belng wrltten.” The field scanned in the
first field time perlod is written into block 1; the next
field is written 1nto block 2; the next into block 3; and

35 so forth. Waveform b) represents the block from which data
is read'and inserted into thi¢ main video signal to form the
picture-in-picture video signal.' The'first'field is read




field is an even or. an odd field. |Input termnal 127 is coupled to the
cl ock input termnal (indicated by the smal | triangle) of the D-flip flop

122. 20 The operation of the interlace inversion detector
illustrated in FIGURE 2 may be better undggstood by referring to the
waveformdiagrans illustrated in FIGJURE 3. As descri bed above, nenory 70

(of FIGURE 1) has the capacity to hold three fields of conpressed auxiliary
video 25 i gpabni 5 QERRS] Ofne NEHR' ¥i29d Frdim/iieidil 110 thY Rt e

designated 1 . Each bl ock of menory can hold a field of
conpr essed auxPlllPﬁ}‘yzw aee §Pgﬁ8FtPnforrrat i on. Successive fields of

auxiliary video sarrpl es aaee%rint er) hﬁHQc&th(%e&:ﬂeV%dd/W@ eftattue Ehe 30

i n>r.eund-robin_ 30 i.cates t bl ock
numbes i nt o \/\h?l‘}ﬁlaé?ﬁyr gbasgeﬁtlﬁﬁé Tg‘ﬁr ﬁ%rﬁ"ﬁ’ﬁig a‘%ﬁl@d\}lsdé“@ % dis
being writsen. fiéhd; flthladnaxamfaéldnlshanf even ffijelld;t iand ger ifodts witten
into block 1; ne i e t I 'a q.ghiﬁi tﬂ'ﬁm Qek -
3; and 35 so&ggff ﬁqev\ggeﬁ!d ar\é@t%gpfqgls%n él% eiibz( I{glslldgm |£:éh tais
read and inser féeldntimeNleignian eddedicignal Wayeform e i5 dhe @ddrlsyiegt ure

vi deo signal . I Rt e S m bl thidd f m
bl ock 1; the ne:Eg%Pro%?bti(;l('t:e hlglh v&ﬁ@@ férgyaq V\a\}gﬁ;rl:néfcg [ r?q?gtaetlgs%fj e

odd/ even st at uBagn Vﬂéeauﬁillgl'“&ﬂyl\ﬂ &é‘o°§ﬁg§d-leldl7hé'—r}ee fisld 35 &vehiodd
5 fieldjothezpaxkof ifekdni. s an even field; and so forth. Thus, the field

witten into block 1 (dugin st field: d field.
Waveformd) is the odd/e é‘ &&?ﬁ ntlgﬁ‘g L Tm &&%lwgaﬁ'zﬁr}‘o(%%h )Iefiq-fmosqd
field of the rm"uelvli de:othieglaabnﬂ.aaa-ly wddebi didmalhdsnentitities dntw ddock 10

and~<o forth. | ¢t L | f 0 held ;
the auxiliary §%§15‘ (‘1:1%%?\;\[1:’:& ﬁ) | r]ftoc()inb ‘{-ﬁﬂ rrlrmngﬂf | gﬂcﬁ%‘?r%e %
period B in vva\la’se:rrhed) inffloodhel magn yidece$iignal + hdlawavers d&w Magidul .

However, &ge ”%ﬁ@eo 51gnal is scanning an even field. During field time
period C of waveform c), an even auxiliary video field, is
written into block 2. During field time period D of

~ waveform d), block 2 is inserted into an odd main video
field. Under these circumstances, the auxiliary image
20 interlace is inverted and some correction must be made. The
. correction, as described above, may be: beginning the
retrieval of samples from memory 70 (of FIGURE 1) from the
second stored line during even main video fields.
Referring again to FIGURE 2, the state of the
— 25 signal at the D input terminal of D flip-flop 122 is
latched at the Q output terminal, and its inverse at the Q
output terminal at the leading edge of the signal at the
clock input terminal. Referring to FIGURE 3, waveform c)
is presented to the clock input terminal, and waveform d)
30 to the D input terminal. Waveform d) is a logic '0' signal
at every leading edge (indicated by small arrows) of
waveform c). The § output terminal is, thus, a logic 'l’
signal. This logic '1' signal at the input terminal of AND
gate 124 enables it to pass the signal at its other input
35 terminal. This signal is an inverted version of the main
odd/even status signal and is waveform e). When the cutput
of AND gate 124 is a logic 'l' signal, then the read
address generator 110 (of FIGURE 1) is conditioned to



15 video signal is scanning an even field. During field.tinme period C of-.
waveformc), an even auxiliary video field, is witten into block 2.

During field tinme period D of waveformd), block 2 is inserted into an odd
main video field. Under these circunstances, the auxiliary inmge 20
"interlace is inverted and sone correcti«®-nust be nmade. The correction, as
descri bed above, jay be: beginning the retrieval of sanples fromnenory 70
(of FIGURE 1) fromthe second stored |ine during even main video fields.
Referring agaiesent EtEUROQ] fied addressfsedeetSestgnmematryt A@ Doifnput

term nal of p-fy O j ' ' Loal,, and its

i nverse at tfﬁgfd[ﬁ(g}r?])'o%ﬁfp#ée?%%%rf‘gst %%@?%%?ﬁ%ggﬁgégﬁgﬁe signal at
the clock i ®¥permdsd-nal. Referring to FIGURE 3, waveformc) is presented
to the clock input tergdfidyidgtad@el s FiuRe 3, QalBeoln BRUL term nak’
Waveformd) is a logic '"Q" signal’at every |eading edge gindhcated by smal |
arrows) Sof WAHAEHALDS e PRPOFitRItPAINt EIdeRaFigRalt pdd/exenophasipg
_sitg{lal . Thi itﬁl_Qﬂi:aQ: olif ﬁéwgélﬁénﬁl:]d)h_e iﬂfﬂ%g eggbayl fiﬁ_i:_:i._ﬁ_EDfﬂ_él@ l%afneenabl es
[ 0 pass e.signal at.ifs pther inpput 35.termna .S si.gnal, is an
nvertod vePEEIR R 1 et 1 D eI TR VidEP GRARPLRG PECTAGEEm o)
When the oummitttein AMtgdilodR4l ) sare | imsertdd ingoabn dddnmalia wdddo

addr ess gened, 1 FLGK ). I s.condrtion Oz: qRresent .

o 11 od s s it (b ARt P PEEFOH BirEveh tisal AlE et .

nor mal 18ddr asdese pample i Iprevieus Referitbgnainte bdorkGeREaze wavef orm f)
5 illustr fg%? QS 4 bl Vi - Shahak; @dd/ evi agi to that of
wavef or m d) qtn%l%n t hi gl case%ﬁdéﬁﬂgﬁ%#gﬁvdf atiiganehﬁgglﬂod Eﬂdggd%hggled auxi l i ar
vi deo sanpl & GSUEAStANRSS wWBQ tSPETSE LR obk Beeded.i nserted into an odd

mai n video field. Duﬁhpgtﬁigléh§ép€w5$§f6EhFa)eygnpigggﬁtgaxkbith 10
vi deo sanples, previously wjtten Lnto_plock 2, are inserted into_an.even
mai n vi deo Fﬁ&é& 1qaﬂﬁ”é%¢mﬁgpl of D_ffap-glop 122-an§ waveform f) is
15 presented to the D input términal-_ W;vefqrm'f)"is a logic
'1' signal at every leading_edge'of.wavefgxm c). The Q
_,output'terminal is, thus} a logic:'Of signal.'”ANb gate 124
is'disabled-and prodﬁces a logic '0'_signal; which_is
waveform g), at;its oﬁtput tefmipal. ‘Read address
26  generator 116 (of_FIGURE 1) is.thus, conditi@ﬁed'to
generate only its normal address seguence. ' '



circunmstances, no correction is needed. In this case, waveformc) is
presented to the clock input terminal -of D flip-flop: 122 and waveformfy) is
15 presented to the D input termnal. Wwveformf) i naI
at every | eading edge of waveformc). The [err] outp "ﬂmmy'w"lﬂ"m
alogic '0" signal. AND gate 124 is disabled and produces ailo

signal, which is waveformg), at its output Qﬁrnlnal Read address 20
generator 110 (of FIGURE 1) is thus, condi tTched to generate only its

nor mal address sequence. -10- CLAINB 1. A picture-in-picture video
signal generator conprisingagqsource of an auxiliary video signal; an
auxiliary synchronlzatloﬁ-EUﬂpUHent separator, coupled to said aUX|I|ary

vi deo .si gnal source, for ﬂhodwﬁIR}Qﬁunﬁnan1nnqtuxﬁﬂ¥adﬁps#{gnallmdmeaatng
whet k@r a curre@bmbﬁggiﬂg.sald auxiliary video signal is an odd field or
an even field; a nenory, coupled to sald auxiljiary video sjgnal source, for
storing data representi ngas WEGHi9E Ay W’H@&%ﬂ%ﬁé}d%osmhquent |y
retrieving said data; a s eandfliarBisyndiicesh idan comdrient

synchroni zati on ent separ.at coupl ed tq said n V|deo si gnal
source, for progﬁggﬁﬁ%f tai “cﬁftﬁdg\yé’n au% Yfé%e‘r%?% g?h“l’%?lt
field of said nmfiomr pm@dmcmqgudn|anxmixahy1ﬁdﬁﬂhvunz§ngnaﬂ1imdﬂéhtﬂm@nS,
coupled to said e [ o nsertl g: a
Si gﬁal repr esentwlﬁ%:&s\ayl Qm?:J ri evecfi%%tdcﬁfaor%lgl 3‘ Henor Jt%eé JO???in%f
said mai n vi deoa® §dd fileldoom 41 everctfiiedd - pi cture vi deo Si gnal
interlace inversion detecCpOmdiRARS, daﬂﬂﬂéajﬁd)éﬁidjdﬂ&ilfHE&fﬁ@Hééaéygnal

synchronlzatlon conponent
source, for storing data representing said auxiliary video

signal and subsequently retrieving said data,

a source of a main video signal;

a main synchronization component separator,
 coup1ed to said main video signal source, for producing a
main odd/even signal indicating whether a current field of
said main video signal is an odd field or an even field;

means, coupled to said main video signal source
and said memory, for inserting a signal representing said
retrieved data from said memory into a portion of said
main video signal to form said picture-in-picture video
signal;

interlace inversion detector means, coupled to
said main and auxiliary synchronization component
separators, and including a D flip-flop having a clock
input terminal responsive to said auxiliary odd/even
signal, a D input terminal responsive to said main
odd/even signal, and a 5 output terminal for producing a
detector- output signal having a first state when either:
odd field auxiliary video signal information is retrieved
from said memory during an even field of said main video
signal, or even field auxiliary video signal information
is retrieved from said memory during an odd field of said
main video signal, and having a second state otherwisé{
and



separators, and including a D flip-flop having a clock input termnal
responsive to said auxiliary odd/even signal, a D input term nal responsive
to said nmain odd/even signal, and a [err] output term nal for producing a
det ector-out put signal having a first state when-erther—odd field
auxiliary wideo signal information is retrieved fr ri ng an
even field of said nmain video signal, or even fiel Eﬂhmm M‘m si gnal
information is rétrieved fromsaid nenorylduring a gai d nmain
vi deo signal, and having a second state otherw se; and means for
correcting said interlace inversion responsive.to said detector output
signal. 2. A signal generator as in claiml, wherein said interl ace

i nversion corrector comextiss fidr eiditectimy dsafd ﬁﬂi:élrpaﬁéuiﬁviaﬂsﬂbﬁt ure i

vi deo signal . _and CONDr i, Ses gate aV| ng a f| i nput term nal jw
responsi ve t &SR ﬁlsr?'a td’d(ﬁaelegr?% ?r o t termnal coupled to
said Q output term nal of sald Dfllpflop and an output termnal for
produci ng sai d detector, out gy S p_claim
2, wherein said interl ace i nver r’?eex(.: %?Af féuérJt%lér(gf%ﬁ' % wgﬁreﬁgerter

responsi ve t&adg dmlﬁaﬂﬁjlléwﬁr%icghﬁormmwwmtsmbnernetm nal
coupled to sgii@ilds Y idHid ﬁféﬂﬂf@inﬁ-f f@é%éNB&ééefy a1, and

pi cture-in-picture image sidnal generator StantTal Ty aa hefBin before
descri bed wi CRUPEASESTce ah AR date AN @ FinFhginput terminal

responsive to said main odd/even signal, a second input
terminal coupledf to said a"otItpu‘é' terminal of said D
flip-flop, and an output terminal for produc1ng said A
detector output s:.gnal. '

3. ' A signal generator as in claim 2, wherein
said "interlaee inversion corrector further includes an
inverter responsive to said main odd/even signal, and
'hav:mg an output terminal coupled to said first. input
terminal of said ‘AND gate. -

4. A pict'ure-in'-pic'ture image Signal generator
substantially as herein before described with reference to
the accompany:l.ng draw1ngs.




