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defined relationship between the horizontal line frequency (Fh) and
the color subcarrier frequency (Fsc). In the NTSC color television
standard, for example, Fsc equals (455/2)Fh. In the PAL standard,
Fsc equals (1135/4)Fh+Fv/2 where Fv is the field frequency (50Hz).
Some television sources provide output signals which
may differ substantially from the standards noted above. Examples
include consumer grade video cassette recorders, video disk players,
video games and the like. It has been recognized by Nicholson et al.,
in U.S.Pat. 4635099 entitled APPARATUS FOR DETECTING NON-
STANDARD VIDEO SIGNALS, and by Nicholson in U.S.Pat. 4,665,437
entitted ADAPTIVE FIELD OR FRAME STORE PROCESSOR, that such
non-standard signals may degrade the operation of television
receivers or monitors which employ field or frame processing of
video signals for purposes such as comb filtering, progressive scan
conversion or temporal noise reduction. Nicholson proposed that non-
standard signals be detected so ‘as to appropriately modify the video

processing when non-standard signals are present.
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An embodiment of the Nicholson et al. non-standard
signal detector includes a coincidence detector which compares
coincidence of line rate input signal pulses with line rate pulses
derived by counting down a clock signal locked to the color burst
component of the input signal and synchronized to the line rate input
signal by feedback. A retriggerable monostable multivibrator, having
a period equivalent to 25 line intervals, is triggered by the
coincidence detector if pulse coincidence has occurred at least once
in every twenty five lines. An output circuit includes a flip-flop
which is set if the monostable has been triggered for at least one
frame interval thereby signifying the presence of a standard video
input signal. |
detection of standard signals for a fixed period of time tends to
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STANDARD VI DEO SI GNALS, and by Nlcholson in U S Pat. 4,665,437 entitled
ADAPTI VE FI ELD OR FRAME STORE PROCESSOR, that such non ,@Cg\n%r%s-pl gnal s may
degrade the operation of television receivers or monitors whi enpl oy
 field or frane processing of video signals for purposes such as conb

fittering oppogrd 5"{?%@%9“&@%% Sdfo'?hé’rdétﬁ%graé%’l‘& %‘fzgf ”BI-ii%alid
| at

e e B e e e el o1
present. Ao;aﬁbedmaﬁot of the N chol son et al. non-standard S|gnal det ect or
input s gnal pul ses Spefier; peample 66, £ MG sERdERa 5leRal ferRhtaro i Al ock
~ signalSl odesdnbedtby SmkamomureitahonpdhéntPaﬁ 4821 i tenditledal and |
monost abl SETECTH §‘F‘@”"ﬁ m"’-@f“% Wm‘%%;g?ﬁi rval s,
Cis.trigge @I}B@L&AND T D TELEV SION SIGNALS which issued
: April 11, 1989. An embodiment of their detector includes a
synchronization separation circuit, an APC circuit, a frequency
10 division circuit connected to the APC circuit, and a comparator circuit
connected to the frequency division circuit and the synchronization
circuit. In operation, the frequency of the chrominance subcarrier
signal is divided by the frequency division circuit and the phase of
the chrominance subcarrier signal thus frequency divided is
15 compared with the phase of the synchronizing signal separated by . >
the synchronizing separation circuit. False alarms (detection errors)
in this system are reduced by connectmg an integrator to the output
of the comparator circuit.
| The present invention resides, in part, in recognizing the
20 need for providing a detector for identifying standard and non- '
standard video signals to provide a relatively high level of detection
sensitivity, a relatively high detection speed and a relatively low
false alarm. rate.
A detector embodying the invention includes an input
25 processor for providing measurements related to a ratio of the color
burst and line frequency components of a video input signal which
measurements tend to repeat for video input signals conforming to a
given color television standard. A histogram processor provides a
histogram of the measurements occurring within a given time
30 interval and provides an output signal identifying standard and non-
standard video input signal based on the histogram of the
measurements. | : .
The invention is illustrated in the accompanying drawing
wherem like elements are denoted by like reference designators and
35 in which: o
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coi nci dence detector if pulse coincidence has occurred at |east once in
evéry twenty five lines. An output circuit includes a fCA-Begpsmhich is
- set if the nonostable has been triggered for at |east one frame interval
thereby signifying the presence of a standard video input signal.

Advant ageously, thi FIGURE 1f talblock d'i@gl-uh{ Idifga Ri¥iedtoy Sforedandamn of
standard signals for flxed ﬁerloc{m‘ile t ends to 2 reduce the "fal se

al arnt r atd@YMqn;at di s1gnais, em VHQF&’I 19 det ecti ons, may
result for video i nREIGEGRE®I2S ahdengreadmgnanm dtlastratimg neperationt 0b.an

Anot lher iRTR o Bl 0] bt b iBoaihelE ¥ FIGURE Sekaroto
FIGURES 4 and 5 are histograms illustrating operation of
the embodiment of FIGURE 1 for standard input signals havmg a
relatively high signal-to-noise ratio;
FIGURES 6 and 7 are histograms illustrating operation of
the embodiment of FIGURE 1 for standard input signals having a

10 relatively poor signal-to-noise ratio;

FIGURE 8 is a histogram illustrating operation of the
embodiment of FIGURE 1 for non-standard input signals; and

FIGURE 9 is a timing diagram illustrating operatlon of a
timing unit in the detector of FIGURE 1.

15 - The present invention, as embodied in the specific _ »
example of FIGURE 1, utilizes statistical signal processing techniques
for identifying standard and non-standard video signals. This
represents a substantial departure from the conventional methods
of direct measurement of frequency or period ratios such as those

20 previously described and provides advantages, as will be explained,
in terms of speed, sensitivity and reduced "false alarm” rate. '

Of the various statistical signal processing techniques
‘which are known, there is one specific technique applicable to
meeting the objectives of the present invention. That specific

25 process technique comprises "histographic" processing described in
detail later. Briefly, this processing includes (1) making pseudo-
random measurements related to a sub-carrier vs line rate ratio, (2)
generation of a histogram of the measurements and (3)
interpretation or “"reading” of the histogram. In addition, to resolve a

30 particular statistical ambiguity which can occur in standard signal
identification, the system also includes provisions for (4) histogram .
modification prior to reading.

“To simplify the following descnptlon of the embodlment
of FIGURE 1, the block diagram has been divided by dashed or
35 ‘"phantom" lines into four areas comprising a timing signal source 10,
a measuring circuit 20, a histogram generator 30 and a histogram
. 3 |
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DETECTI ON Cl RCU T FOR DETECTI NG STANDARD TELEVI SI ON SI GNALS AND

NON- STANDARD TELEVI SI ON SI GNALS whi ch issued April 11, 3699 8&&5%nbodi nent
of their detector includes a synchronization separation circuit, an APC
“cirtuit, a frequency division circuit connected to the APC circuit, and a
conpar at orreader 40, torwidk i appreciatéd dhatthe itivendiom isi defimed abyl thiee

synchroni j fo¥ [ r@ddl : r : e ' ce
Suboar 11 e AAn Whidh! folloy? HFE ssﬂ?’r‘*a‘*“u%ﬁ&‘y?'g?et?’??%ﬁ“c??cﬂ?fmﬁéﬂﬁéﬁe
phase of tifemeRebhifAR cenvamengse jof, explanationh@ c QrEsiRled; 9 dge i s

conpar ed vinivienitheénphase of the synchroni zing signal separated by the

Syetentare raduced ) Sonrubfilnlp 47 iehdbiha O, A 3ﬁ9§§{i5§¥ﬁ% e
conpar at orbri¢fly uconsidee somecof thevmroreormpestadefeaturepaef , then bledkogni zi ng
the need f@Ro PIAVHEFGIE QAidtRisSig thé CindivRitalf ¥ledterits 2 AdtatNd TRE-
main function of the timing source 10, for example, is to provide line
frequency (Fh) and burst related (4Fsc) signals to be measured. The

10 line frequency signal is used to randomly sample the count of a
modulo-M counter clocked by the burst related signal. An indication
as to whether the signals are of standard or non-standard form is
obtained by statistically determining if there is a pattern or tendency
for the measurement or "sampled” values to repeat. The histogram

15 generator 30 forms the pattern of measurements by counting the .
number of times that each one of a plurality, M, of measurement
values occurs within a measurement interval of a few fields and the
M totals are stored in respective ones of M registers or "bins" of an
accumulator register thereby forming a histogram of the

20 measurements or samples. The term "bin" will hereinafter be used
interchangeably with the terms "register", “"storage register" or
"accumulator register”. The histogram reader 40 modifies the "bin"
data to resolve a particular ambiguity, discussed later, and
determines if the total count in any one bin (or two adjacent bins, as

25 will be explained) meets a minimum threshold level. Generally, the
histogram of standard signals will be mainly concentrated in a single
"bin" or in two adjacent bins on a random basis whereas the
histogram of non-standard signals will tend to be spread among all of
the M bins of the histogram.

30 Considering now the details of the detector of FIGURE 1,
the timing signal source 10 comprises an input terminal 11 for
receiving a composite video input signal S1. This signal may be of the
NTSC or PAL standards havixig a defined relationship of color burst
and line frequencies as previously described or it may be a non-

35 standard signal in which the relationship does not conform to NTSC
or PAL standards. In the following discussion it will be assumed that
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standard video signals to provide a relatively high | evel of detection

sensitivity, a relatively high detection speed and a r &@Ai 86)2567 ow f al se
alarmrate. A detector embodying the invention includes an input processor
for-providing measurenents related to a ratio of the color burst and |ine.

frequency (kOTRPAENignall S1 Y4 GTOtHOINTSE Sfidardi iah which uherenire 4852 to

repeat for VI dep in I_gna conformng to a given color television
st andar d. S® ?ﬂ@l%glcgﬁi d’% sb&? provi des a hi stogram of the measurenents

occurring within a §Vithin tsource nt@rthel campop'rtevvﬂm aigmalt $1it issiagplied

i denti fyi mﬂﬂ r | ' | d on t he
hi st ogram@%féifﬁgg%h%ggpgﬁgo{bs?ps ?n@he\rﬂ’ﬁgﬁ i|$s usﬁ];ﬂt‘%g e

acconpany freguensyi (ghved: the, input signale te Provi Qje@otoé’(ﬂp'b‘y SFS betb?ence

desi gnat ohgrizadtdlnlindi ffte Fh. The signal S1 is also applied to a second phase
lock loop (PLL) 13 which includes a divide by four divider (not
shown) in the loop VCO feedback path thereby locking the loop VCO
to a frequency of four times the color burst frequency. Since the

10 color subcarrier has 455/2 cycles per line, the 4Fsc signal provided
by PLL 13 will have 910 cycles per line. Locking of the second PLL
13 to a frequency of 4Fsc provides a measurement resolution or
"window", so-to-speak, of about 69.5 nano-Seconds as will be
discussed later. '

15 The number "910" is of significance (for the assumed NTSC input
signal) in that it determines, indirectly, the number M of unique
measurement values that can be produced by measuring circuit 20

and the number M of bins in the histogram. The number M is of
particular importance in another respect. Specifically, the number M

20 is selected to be a "factor” of the number 910. Some of the factors of
"910" include, illustratively, 2, 5, 7, 10, 13, 14, etc. By selecting M to
be a factor of 910 it is ensured that measurements of standard
signals will produce repeating values and thus produce a peaked
histogram whereas measurements of non-standard signals will tend

25 to be random and will produce a broad histogram having no

- pronounced peaks. This is illustrated later in the discussion of a
number of exemplary histograms.
Timing signal source 10 further mcludes a vertical
synchronizing signal detector 14 coupled to the input signal terminal

30 11 for providing detected vertical synchronizing pulses Vs. These
pulses are applied to a divider (or counter) 15 which divides the
pulses by a factor "N". This provides a read/write (R/W)' control
signal that is used later for controlling the operation of the histogram
generator and reader. This control signal determines the time

35 interval during which a histogram is generated. By way of example,
in a preferred application of the principles of the invention N is

5 |
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3 FIGURE 1 is a block diagramof a detector for standard and non-standard
signal s enbodying the invention; FIGURES 2 and 3 are diR{gAaB®,237 ustrati ng
operation of an asynchronous neasurenent circuit of the enbodi nent of
FIGURE 1; FIGURES 4 and 5 are histograms illustrating operatlon of the
embodi rfenkelef:tda @Rprovideon swanframe itiming sngeryhk This rig Hlusttated viml y hi gh

oper at i onFaP URE Srsirke R bt @ﬁ%ﬁ@%@s“é&w it tled verllcal, i g a
rel ati vel synoopulsesn¥s - far- ani eightaframe incoral £F ilsF laing: dhe anextl | ustrati ng
operati onypfvefffin labeled R/W illustrates the timing of the read write signal
5 which is high for four fi¢lds (F1-F4) and low for the next four fields
(F5-F8). .
The choice of a two frame interval for histogram -
processing is advantageous in that it includes a complete four field
color sequence in the NTSC system Moreover, this choice also
10 _ ensures reliable detection of non-standard signals produced by
certain types of video sources which produced mixed standard and
non-standard signals during consecutive frames. An example is a
laser disc player operating in a freeze frame mode in which the
frozen signal burst phasing is correct for a one frame interval but
15 does not conform to the NTSC standard from frame to frame. This ,
form of non-standard signal is detectable in the present invention by
the choice of a two-frame period for generation of the histogram.
Longer periods may be used if desired for increased sensitivity. The
"false alarm” or error rate is inversely proportional to the number of
20 “"bins" or storage registers of the histogram. In other words, as the
parameter "M" is made larger, the greater is the ability of the system
to distinguish standard from non-standard signals and the likelihood
of an error being made is reduced. |
In source 10 the read/write signal is also applied to a
25 pulse generator 16 which receives timing pulses from a read clock
17. The purpose of generator 16 is to provide a number M of read -
pulses responsive to the read clock 17 after a measurement cycle.
This is illustrated in FIGURE 9 by the third waveform which show M
pulses being produced after the falling transition of the read/write
30 signal. The number M of clock pulses produced is selected to equal
the number of storage registers or "bins" in the histogram generator
30. A further pulse, M+1, is provided after the M pulses as shown in
FIGURE 9 by the M+1 waveform. The M+1 pulse is provided after the
M pulses (which read the histogram) for storing the result of the
35 histogram interpretation into an output latch. The read clock 17 may
be of any suitable frequency sufficient to "read” a small number (M)
- 6
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enbodi.nent of FIGURE 1 for non-standard input signals; and FIGURE 9 is a
timng-diagramillustrating operation of a timng unit RGA 186,206f ect.or of
FIGURE 1. The present invention, as enbodied in the specific exanple of
FI'GURE 1, utilizes statistical signal processing techniques for identifying
standar d afdbimsint antheasurcmient syglealand fieéd naetpbesreelateda teuotheant i al
depart ure t e I n frequenc
o peri od ‘rfﬁaﬁ‘%fl"@a& : B%%%Q?%%’@E pESR RO Y f%?ﬁv.ég% -
advant agegntea'ga this sxamplgcaf the !M‘Qﬂ fopedicldseats muse ?Praﬁd

;edﬁced fmémiﬁrﬁhﬁnm ?(yélbean@;llhhbmsaht@uiseﬁt «'f?t Sdtbfale Dfgnal processing
o bl g <R 0 Gk O, SERE ot 27 Ml AR bEC0LE *°
t echni que takmprfremsPIm sil?ogfﬂmlmhiqg of signaly MEaadi Meel imaylebeai | | ater.
Briefly, thhqull@ sy Sipfyldlf 'Hifi%t Sdme Bl sBftabOs0urce (e.g., clock
17) to a counter that is reset during a histogram write cycle by the
read/write pulse and applying the counter output to a decoder for
10 generating M pulses plus a later pulse M+1 after a measurement
' cycle of four fields. '
The measurement circuit 20 comprises a counter 22 of
modulo M that is clocked by the 4Fsc signal and a latch 24 that
"samples” and stores the count of the counter once each line in
15 response to the line rate signal Fh. It will be noted that this method ,
of measurement of the burst and line frequencies is asynchronous in
that the counter is not synchronized in any way with the operation of
the latch. Stated another way, the latch takes random samples of the
count provided by counter 22. The counter 22 is, in a sense, "free
20 running“ with respect to horizontal synchronizing intervals in that it
counts the 4Fsc signals in modulo M without regard to the timing of
the line synchronizing signal Fh.
. As will be apparent from the following discussion,
measurement circuit 20 is of a special type in which measurement
25 values tend to repeat when the video input signal is of a given color
television standard. The measurement values tend to exhibit a
pseudo-random distribution when the video input signal is not of the
given color television standard. The measurement circuit, in other
words, tends to "randomize" measurements of non-standard signals.
30 FIGURE 2 provides a first example of operation of the
' measurement circuit 20. In FIGURE 2 the sawtooth waveform
represents the count of counter 22 as a function of time. This count
~ begins at zero and reaches a maximum of M-1 counts thereby
| providing a total of M discrete count values. Stated another way, the
35 counter is simply reset to zero upon the occurrence of the Mth count
and so there are a total (counting the count value of zero) of M count
7
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random neasurenents related to a sub-carrier vs line rate ratio, (2)
generati on of a histogram of the neasurenents and (3) irhCérM dion or
"reading" of the histogram In addition, to resolve a particular

st:ati stical ambiguity which can occur in standard signal identification,

the systemahiiess [mdhigiexample, svbere Mr1d4)thai kywestacoumtdivialugatinon prior to

r eadi ng. Eéx‘ﬂdtﬁﬁoﬁh& foldo Opesrine’ bufl dde 190R0kmpe of F GURE

1, the bl gram as be ed or "phantont lines into
four area -a timng signal source 10, a neasuring circuit 20, a
hi st ogr am generat OchﬁOtl&ElChsauhleﬂt 9gluemof MeT4andr a46lockt frequenby of

appr eC5 At Gt t]actoutnqgr & %’}c'lé tﬂ%ﬁéﬁa d6§°>6ytci]ees during one line interval.
Since 65 cycles are too many to effectively illustrate in the drawing
the time line is broken so as to show the starting and ending portions
of a one line interval. Of importance, if a standard signal is present
the count at the end of 65 cycles of counter 22 will be equal to (or
10 within one count) of the count at the start of a measurement cycle
whereas non-standard signals will result in counts that differ from
line to line. This is illustrated in FIGURE 2 by a specific example
where the count C1 taken at time T1 is seen to be the same as count
C2 taken one line later at time T1+(1-H). Although the actual value
15 of count Cl1 will be a random number between zero and thirteen (for ,
the case where M=14), it is the repetition of the count later which
identifies the standard video signal.
FIGURE 2 also provides an example of measurements of
non-standard signals. Specifically, at time T2 a sample C3 of the
20 counter 22 output is taken. One line interval later [at time T2 + (1-H)]
the output of counter 22 is again sampled and the sample C4 is
produced. Since C4 does not equal the previous sample value C3, the
signal is non-standard. In this connection it will be noted that even a
slight deviation of the burst/line frequency ratio of the standard
25 signal will result in a precession of the sample or count values with
the end result that non-standard signals will produce a histogram in
which all bins are more or less uniformly filled whereas standard
signals will tend to be concentrated in a single b1n or two bins as will
now be described in detail.
30 FIGURE 3 illustrates why standard signals will be
- concentrated in one bin or two bins as noted above. The significance
of whether one or two bins is filled relates directly to the ability to
correctly interpret the histogram. In this connection, FIGURES 4 and
5 illustrate the one-bin vs two-bin problem and FIGURE 5 also shows
35 the solution of how this problem may be solved completely so that
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claims which follow this description and the division by dashed lines is
mer el y«for conveni ence of explanation of the principl esRgfA tdg25mventi on.
lt-is hel pful to an understanding of the invention to briefly ‘consi der some
of the nore i nportant features of the bI ock diagram before discussing the

| redi vi dual gl eﬁﬁlmsirézﬁi'd Fﬁe st a‘l'”‘ifdeo'i‘oolfanﬁbﬁltddﬁl ngOWase 10,
for exarrple IS to F@gw burst, rel ated (4Fsc)

| ne 5
si gnal s t AdeffRaisa Ofh ONeSna ‘Il’ftﬁq% ‘g P’érfgf' standardy signalyndqond y
sanpl e the count of I rfhétd @déltoithGUR(EKiedhbystbppecbwva%ﬁmhﬁt ed signal .

for hq”?écihrleﬁ?ﬁ%inégh& SPlEY  faEPRhfE; 2pn, 16 Jmeled 2L Rgla LaRAET ¢
tendenfy frmodule ofeseuernisnused rathepitban the preferred oypdue. o 'ﬂh% hi st ogr am
tgener at ﬁr t Onéi B'éfrsflfﬁetlﬁabﬁfé %R%re”ﬁﬁﬂstﬁhgn'ﬂt ﬁlebY:oﬁﬁt‘ ting sdipgroer of
s tha exea%%ly at the cent%r of the 69 5 nano- rgae%%%e‘rﬁge step. It will be
assumed initially that there is no noise at all in the system, no Jltter
and that at the end of one line interval the count C2 is taken again in
10 the exact center of the 69.5 nano-second interval between clock
pulses. If these noise-free and perfectly centered counts are then
accumulated over a two frame interval there will be a total of 1050
measurements all occuring in the same count bin (e.g., bin 3 in
decimal or 0011 in binary) and not a single one of the other bins
15 representing other counts will have ariy data. ' ’
FIGURE 4 illustrates the histogram of the above idealized
case where all samples are taken in the middle of a count step and
there is no noise or jitter at all in the system. As seen, Bin 3 contains
all 1050 of the measurements and there are no counts in any
20 adjacent bin. For such a case recognmon of a standard signal is
unambiguous and may be detected by a comparator having a
threshold at any convenient level less than 1050. An 80% threshold
level is illustrated by a dashed horizontal line, Th. In practice, the
sampling is random and so there is a low likelihood that counter 22
25 will be always sampled at the middle of a count interval. In fact it is
~just as likely to be sample during a count transition and this is
illustrated in FIGURE 2 by the second example where, at time T2 the
count C3 is taken at a transition of counter 22 and one line later the
count C4 is also taken at or near a transition. Thus, the count C3
30 might equal either 5 or 6 and the count C4 also might equal 5 or 6.
If there is any noise or jitter at all in the system the counts will
randomly fall with half in bin 5 and half in bin 6. Since there are
1050 lines in a two frame measurement interval, one would expect
. the histogram of this example to show two bins, each half full and
'35 this condition is illustrated in FIGURE 5.
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values occurs within a neasurenent interval of a fewfields and the M
total s-are stored in respective ones of Mregisters or R@QiAngs,287 an
accumul ator register thereby form ng a histogram of the nmeasurenents or
sanples. The term "bi n" will hereinafter be used interchangeably with t he

term nregister’, " 31d&aHRNRHYS! &f nos MeAHIME Hidlogral of FIGURENS

hi stogram eader 40 no ata t t I
anbi gui ty ! %ﬁ &VE8s g\ ék‘e &‘ﬂ&abéﬁe?ﬁqﬁ%@? moprﬁgg?%t\égpg@%r’ﬁﬁﬁu t'iﬁy one

bin (or tvdswgrasedf 1066, samplés lisbepread derwddn meeod sbinsmirathernthar eshol d

concent ?S{B%Eﬁé Sonceifated 72" Snele SUCA8 20 156 PRIl exaltipiEl Sthée ;o
wher ea$ t nhxshcﬁfe@grlanpureluoramimdew igi &W@ﬂsWMh |a pgablem e spread anong
g' | of thf}¥Mr?fét§RnE£fthEhﬁ1§1bgf£ﬁr 'a éélﬁﬂﬂ' 1Y s@%té@etdﬂq;eaub@ of the
et ect or gnal “squrce rises an,.jnput
term nal f,popgb to be trlggeredmi)y the counts m bms then it will 'be
unnecessarily low for the case where most counts are concentrated in
~ a single bin. The solution to this problem, implemented in the
10 histogram reader 40, is to add adjacent bins. this is shown in FIGURE
5 by the dashed bin spanning bins 3 and 4 and labeled "2 BIN SUM".
Advantageously, when using the 2 BIN SUM, it does not matter
whether a valid signal fills one bin (as in FIG. 4) or two bins (as in
FIG. 5). Thus, a single threshold may be set without regard to
15 whether there is bin spreading due to random sampling or not. This »
threshold is illustrated in both of FIGURES 4 and 5 by the dashed line
at the 80% level. Note that in the single bin case of FIGURE 4 that the
sum of bin 3 and either of the adjacent bins 2 or 4 (both empty) is
exactly the same as in the example of FIGURE 5 where bins 3 and 4

20 are added.

FIGURES 6 and 7 are similar to FIGURES 4 and 5,
respectively, except that in these examples it is assumeéd that the
standard signal being detected is of poor signal to noise ratio. The
effect of such a condition, as shown, is to slightly depress and spread

25 the histogram. It has been found that a reasonable threshold level of
about 80% of the maximum count during a measurement cycle is
sufficient to reliably detect such signals. FIGURE 8 illustrates the

“histogram of a non-standard signal. As seen, there is no pronounced
peak and the 1050 counts are spread among all of the bins. Moreover

30 the addition of noise to thls histogram will not mgmficantly alter its
character. : -

Returning to FIGURE 1, the histogram generator 30, as
previously explained, generates the histograms discussed above by
totaling the number of times that each specific count of the counter

35 22 occurs during a two frame interval. The generator comprises a
multiplex switch 32 that selects read and write addresses for an M-

10
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receiving a conposite video input signal Sl1. This signal nmay be of the NTSC.
or. PAL-standards having a defined. relationship of col agcurgd 2snd |ine

frequencies as previously described or it may be a non- standard signal in
whith the rel ati onship does not conformto NISC or PAL standards. 1In the

oL 0 JARE S Lo 134 (BSIAEEUT AP 00, conbiRa Yakieahons) g | o
W t hi n so&'ﬁ@uloaﬁd1én@ﬁﬁp@§mléalﬁ d'EECSFe@'ﬁhI IWF a@?@‘{% b a first phase
| ock | oop ddiulmulatomitiadingsal aalstsert SM'heof ise afdtetwemidteéﬂbleoétdrhgel nput
stonal Lo BERULAE 87 Pk fﬁgﬁhrép%&g Lkl Y 1 i (5o
5 14 so there are 14 "bins" or storage registers in accumulator register
34.
In operation _of the histogram generator 30, the timing
signal source 10 supplies a write level signal via the read/write line
R/W to multiplex switch 32 which selects the count of counter 22 as
10 the address for accumulator register 34. At the start of a
measurement cycle all of tl_ie M registers are cleared so that all of the
registers or "bins" are empty. Each time a measurement is made the .
adder 36 adds a "one" to the data previously stored at the address
provided by the count of ‘counter 22. As an example, if the count of
15 counter 22 equals 0010 at the time it is sampled, then adder 36 ' >
increments the register or "bin" at address 0010 by one count. This
process continues for a two frame interval at which time a total of
1050 measurements have been made, sorted by the address or bin
numbers and stored in the M (e.g., 14) registers of accumulator 34 to
20 provide the histograms previously discussed.
The remaining elements of FIGURE 1 comprise the
histogram reader 40 which, as previously described, provides the
functions of adding the counts of adjacent bins and comparing the
sums with a threshold to identify standard and ‘non-standard signals.
25 Reader 40 includes a counter 42 of the same modulo (M= 14) as
~ counter 22 in the measuring circuit 20. The function of counter 22 is
to sequentially address each of the fourteen registers of accumulator
34 during a histogram read cycle. This function is implemented by
connecting the clock input of counter 42 to the output of pulse
30 generator 16 which provides fourteen read pulses at the start of a
read cycle as previously explained and shown in FIG. 9.
In response to the "M" (14) read pulses, counter 42
generates fourteen read addresses which are applied to the address.
input of accumulator 34 by means of multiplex switch 32 The switch
35 32 is controlled by the read-write signal R/W prov1ded' by divider 15
of the timing signal source 10. The M read pulses are also applied to

11
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| ock l oop (PLL) 13 which includes a divide by four divider (not shown) in
the | oep VCO feedback path thereby |ocking the | oop VCR¢A 86f259quency of
four times the color burst frequency. Since the col or subcarrier has 455/2
cyctes per line, the 4Fsc signal provided by PLL 13 will have 910 cycles
per line. aLfé‘sEt &fg{ 6ﬂ1§cé&rﬁa of34 Ja%dteoathérme&nﬁ?@é &Fac %O&f des a

nmeasur ene bout nano- Seconds

eso| fiti o
as will Eatﬂf‘ $é{é,conpﬁgte\,%,§ggpllygi@ tipsdﬁa QUipYE ance (for the
assuned Na&&umajatbr s34n&ipon thé hedcurtenget of rtheefirsti nof thet My readie number M

and the nBNGES. KR, ElotEd, %mh?cﬁd@i%npﬁ@ﬁ%ﬁﬁﬁnﬁé A B ular

i mpor tlancdatchednix Hatchr d4pethe. dasm«mevnmly ystoxeide imulageh § shifieck ed to
Plel 3st ‘; gtcwrlatéﬁ 46‘e’l‘ﬂﬁ”§>ﬁfra§é0reg§%€i3 &fntiﬁﬁn 2tﬁggfllﬁtrz]10fthat91§ latdlféduﬁ'ﬁ’

Ly44 is concurrently reset to gtefo éf’hls process cg/lnttmues until all
M registers have been interrogated for data and reset to zero.
The data shifted through latches 44 and 46 during
10 reading of the M storage registers (bins) is applied to an adder 48
- which adds the contents of adjacent bins, as previously explained, to
provide a sum signal S2 representative of the sum of the data of
adjacent bins. This addition step provides the advantage previously
described of eliminating sampling ambiguities due to the random
15 measurements of the input signals. A comparator 50 compares the ,
two bin sum data signal S2 with a threshold value signal S3 applied
to an input 52 and provides an output signal S3 indicative of the
‘relative magnitudes of the input signals. As previously noted, a
suitable threshold is about 80% of the maximum possible count
20 which, in this example is 80% of 1050 where NTSC signals are
assumed and one measurement per line is made for a two frame-
interval. If S2 is greater than the threshold value S3, then the
comparatdr output signal S4 enables an AND gate that is primed by
the M pulses and sets a flip-flop 56. On the other hand, if S2 is not
25 greater than S3, gate 52 is not enabled and flip flop 56 is not set.
The foregoing process repeats until each of the 14
memory locations in the' accumulator have been tested by
comparator 50. At the end of this period filp flop 56 will be in a SET
condition if any one of the measurements exceeds the threshold level
30 83, otherwise flip flop 56 will be in its initial (RESET) condition.
 After the last of the 14 histogram read pulses, a 15th pulse is
produced for latching the result of the measurement and resetting
flip flop 56 if it had been set during the measurement cycle. These
functions are provided by a delay unit 58 and a further flip flop 60
35 in response to the M+1 pulse provided by pulse generator 16.
Specifically, at the end of a measurement cycle flip-flop 56 will

12
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be a factor of 910 it is ensured that measurenents of standard si gnals will

produce repeating values and thus produce a peaked hi st eas
measur enents of non-standard signals will tend to be ra )rg’rg%}nrgﬁqlggw |

pre ‘oduce a broad hi st ogram havi ng no pr onounced peaks. This is illustrated

Sour ce. 10 SAhmBF SBAI CHBUIiRG. SEasg BARET OF AU SEan (HBBUEUNE o 14
COUplhed tOnérh@tar}“dugﬂ \s}gm&j Thenstme Jfl flip- aﬂp oﬁ6dimg;tdmdediged plyinig calt
270 on arorebL B Sl g B B33 % ey &%TPG "dfta0) Sl BF A Bgg ' o)
(RIW contflip fhop 6l andaclqckmgeﬂipl flopr 600by abat TMH 1" npulske Agrordingdy, of
the hi togﬂ %Oa&/?fl ﬁBEE rtﬁé‘%%tus-rﬂm?l‘ Qﬁ‘“RESE'P)' ePati dﬂbﬁr%rﬁstﬁehe time
|nterval u gi__g? g 1.lsto $ generaj ed. “T\%Eﬂaé %1 I,,|na
preferred ‘H}fi)lq § ng_?We %P I P the 06 o
pulse. The timing of this pulse and the M pulses are shown in FIG. 9
and has been previously shown and discussed. To ensure that the
initial condition of flip flop 56 is RESET for the next histogram
10 processing cycle, the "M+1" pulse is delayed by a delay device 58
(e.g., a gate delay) and applied to the reset input of flip flop 56.
Various changes may be made to the embodiment of the
invention herein shown and described. As previously mentioned, the
number M which determines the number of histogram "bins" (i.e.,
15 accumulator registers) may be increased if finer histogram resolution .
and lower error (false alarm) rates are desired or it may be lowered
in less demanding 'applications. It is preferred that the histogram
measurement interval include at least two frames because of the
problem with certain video sources such as the video disc player
20 operating in a freeze frame mode previously discussed. However,
satisfactory detection may be achieved for the great majority of
video sources with a shorter measurement interval. Although the
invention has been illustrated with a specific example of detection of
NTSC standard video signals, the principles also apply to video signal
25 sources of the PAL standard as previously mentioned.

13 \
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6 selected to provide a twoframe tining interval. This is illustrated in S,
FITGURE' 9 where the uppernost timng signal represents the vit€Ac86,45hc

pul ses Vs for an eight fra ',"HmmmﬂMlM) and t he .next waveform | abel ed
RFWillustrates the timng i signal which is high for four

[

- fields (FCIEAJMSad | ow for the next fout flelds (F5-F8). The choice of a
two frame interval for histogram processing is advantageous in that it

includes a conplete four field col or sequence in the NTSC system Mr eover,
this choice al so endur ed\ rdgteatore fortidentifyingt standasdaaudr nonistandard

produced Rydésrvided Sigiats UonipASigs AUkt MRighalPsoaeeed10) rRepSiaveats
and 5 a composite video input signal (S1) for providing a first signal having a
frequency (Fh) proportional to a line frequency component: of said input
signal and for providing a second timing signal having a frequency
(4Fsc) proportional to a color burst component of said input signal; said
detector being
10 characterized by:

a measuring circuit (20) responsive to said timing signals for
providing measurement values which tend to repeat when said video
input signal is of a given color television standard, said measurement

_ values tending to .exhibit a pseudo-random distribution when said video
15 input signal is not of said given color television standard; and

signal processing means (30,40) coupled to said measuring
circuit and responsive to said measurement values for providing an
output signal identifying standard and non-standard video input
signals.

20

2. A detector as recited in Claim 1 further characterized in
that said measuring circuit comprises:
~a counter (22) having a clock input to which said second
25 timing signal is applied for continuously counting cycles of said second
timing signal; and o E .
a latch (24) for sampling the count of said counter to
provide a measurement value in response to each occurrence of said
- first timing signal. | |
- 30 :
| 3. A detector as recited in Claim 2 further characterized in
that : |
said counter is of modulo-"M" and | |
"M" is less than the number of occurrences of said second
35 timing signal within one period of said first timing signal.

14 T
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non- st andard signal s duri-ng—consecutive frames. An exanple is a |aser disc
pl ayer«operating in a free - LmgwWhi ch the frozen gdranal st
phasing is correct for a OEﬁ ‘mmm MM“‘ but does not corﬁ%gm%tb(’)%e
NFSC standard fromframe tO«lIrTanme. ™i $ férm of non-standard signal is
detectable in the present invention by the choice of a two-frane period for
generation of the histogram Longer periods may be used if desired for

i ncreased sensi ti vi tdy. ATigtedtar #s zecited inr Clainer2 rfartherscharagtesiged in
proporti oRpht o the nunber of "bins" or storage registers of the histogram
In other words, as the gtararre(ier. "M.is made Ear er, the greater iLs the
ability of the systdRFtdanfard JgdeQ ingut,signgls $3id spcond, wiming $ignal s ang
the likel ielxhibitofa drequeney Beitimesathat icf saidudirst timimpsigmaliO t he _

read/ wite signal i [ t I erator 16 which receives
timng pul ses from 3@%%8’“@?%0&5%; R‘P?ﬁgulrago (Pof generator 16 is to .
provi de a nunber M d¥I iseadactor of K.

5. A detector as recited in Claim 4 further characterized in

10 that: :
' the number "M" is a factor of the number 910.
6. A detector as recited in Claim 1 further characterized in -
that: ' |
15 said signal processing means (30,40) comprises: *y

first means (30) coupled to said measurement circuit for
providing a plurality of stored data representative of the frequency of
distribution of specific ones of said measurement values occuring
withing a given time interval; and '
20 second means (40) coupled to said first means (30) and
responsive to said stored data for providing said output signal
identifying said standard and non-standard video input signals.

25 7. //detector as recited in Claim 6 further characterized in
that: | |
' said first means (30) comprises an accumulator having a
plurality of storage locations _containi'ng ‘said data indicative of said
frequency of distribution of said measurement values occurring within
30 said given interval; and wherein -
said second means (40) includes arithmetic processing
means (46,48) for adding the data of adjacent ones of said storage
locations; and - _
threshold detection means (50) coupled to said arithmetic
35 processing means for providing said output signal identifying said
standard and non-standard signals. -

15 - R
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pul ses responsive to the read clock 17 after a neasurenent cycle. This is
iltustrated in FIGURE 9 by the third waveform whi ch show M RiJAe86fg
produced after the falling transition of the read/wite signal. The nunber
M®of cl ock pul ses produced is selected to equal the nunber of storage

registers or "bins" in the hi Abstraob ofntheaDiscldBure further pul se, Mrl, is
provided after the M pul ses as shown in FIGURE 9 by the Mtl waveform The

Mrl pul se is provided after the M pul ses (which read the histogram for
storing-the result &% sawaceiGiDgresponsinector atcOMPASite: vidgr MAYLSIENM ch.

The read g§pyk provides Mhetfandnbussti FrRiguenty crelatedy tighinlgi gigidls t(FH,r 4BsC). a

smal | unger urin 7ci(1)'£u3' EfO)' Teshonsive o the ﬁ%\%e §i} %aTse edrorw}?éesbe

rel ated t & JPhHé g P | g Sig p
measuremt values which tend to repeat when the video input signal is
of a given color television standard and tend to exhibit a pseudo-
random distribution otherwise. A signal processor (30, 40) provides a
"histogram" (i.e., a frequency distribution) of the measurements

10 occurring withing a given time interval and provides an output signal

identifying standard and non-standard video input signal based on the
histogram (frequency distribution) of the measurements.
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timng functions other than being produced within a read cycle interval. Iﬁ;Z

this exanple of the invention four fields are used for a peasurenent cycle

and 14 bins are used for storage of neasurements. For this purpose the

read clock 17 signal may be taken fromPLL 12. The timing of signals M and

Mt-1 may be produced by applying Fh or sone other suitable source (e:g.,

clock 17) to a counter that is reset durin hi stogramwite cycle by the

" read/wite pul se and applying the counte g@?put to a decoder for

generating M pul ses plus a later pulse M+l after a neasurenent cycle of

four fields. The neasurenent circuit 20 conprises a counter 22 of mpdulo M

that is clocked by the 4Fsc signal and a |atch 24 that "sanples" and stores

the count of the counter once each line in response to the line rate signal

Fh. It will be noted that this method of neasurenent of the burst and |ine
frequencies i s asynchronous in

30\\ '
1 ON_ _ T~ “stocraMGen,

10 Q_gmpu'r r ul e |

_____ MEASURING
ey . W creur I 34 36 |
| [P }H—LU—{LATCH w%e @ I
' i 2 ! |
Cl BN aRge ) Ni 1 : |

[ PLL COUNTER |
IT L == RESET !
| 14 | l_4o_\_ ______ -—— - '__—"
| L_p{V-SYNC | .

. _DET | | [COUNTER |
| Tvs 15 LATCHj@{LATCH}e— |
: 15—y : | 42 t |47 44’ THRESH. |

| | 52 |
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, | : 48 00
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t Hat the counter is not synchronized in any way with the operation of the
| af ch.« Stated another way, the |atch takes randonlsanples .of -the count
provi ded by counter 22. The counter 22 is; in a sense, "free runni hg" with
reéspect to horizontal synchronizing |ntervals in that it counts the 4Fsc
signals in nodulo Mw thout regard to the timng of the Iine synchronizing
signal Fh. As will be apparent fromthe follow ng discussion, neasurenent
circuit 20 is of a special type in whicF §surenent val ues tend to r epeat
when the video input signal is of a given color television standard. The
measur enent values tend to exhibit a pseudo-random di stribution when the
video input signal is not of the given color teIeV|S|on standard. The
measurenent circuit, in other words, tends to "random ze" neasurenents of -
non- st andar d signals FI GURE 2 prOV|des a first exanple of operatlon of the
measurenent circuit 20. In FIGU%Eggthe sawt oot h wavef orm
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'rgﬁ‘%sents the count of counter 22 as a function of tine. This count begins

ate zero and reaches a maxi mum of M1 counts thereby providing-a-total
di.sgrete count val ues.

St at ed anot her way;

of M
t-he counter iIs sinply reset to

zerd upon the occurrence of the Mh count and so there are a total

(cbunting the count value of zero) of M count
the | owest count value in bi
starting count and 1101 for the highest

where Me14,

M=14 and a cl ock frequency of 4Fsc,

during one
illustrate

~f

i ne interval

Jol

counter 22 wll

8 values. In this exanple,
notation is 0000 for the
For the assuned val ue of
cycl e through 65 cycles

Since 65 cycles are too nany to effectively _

i n1850erdraw 1050
I N I’m n X SUM
80% |- — L 1 4 — — — 80% L — __|___
825 T 525 + [ 1
COUNT COUNT
0 1 2 3 4 5 6 0 1 2 3 4 5 6
_ BINS BINS
FIG. 4 FIG. 5
1050 y SUM SUM. 1650 T 2BIN
243 M
80%———:—TL:\3+4 0% |- — — — 4 o
s51t 1] |1 525 1 L
| | :
COONT — = COUNT — w— -
0 1 2 3 4 5 6 0 1 2 3 4 5 6
BINS BINS
FiG. 6 FIG. 7
100 F1|r2|F3|Fa[rs|re|F7|F8| Vg
80% o — — — — — — —
I _ RW
5251 TOTAL=1050 ™ -
3 M A M
COUNT —+ 1 |
0 1 2 3 4 5 6 M+1
BINS TIME—»

FIG. 8

FIG. 9
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the starting and ending portions of a
a standard signal is present the
er 22 will be equal to (or within one
neasurerrent cycl e whereas

ts that differ fromline to |ine.
p cific exanple where the count Cl
t(mbqfqa he same as count C2 taken one line |ater at
| ue of count C1 will be a random
nunber between zer o angd PPARATES FOR IDENTIEYENGSTANDARD it is the

FI GRE 2. al S0 L?ﬁvfﬁgé‘t ARG SEANGARD VIPRASIONAIS s ancar d oi gnal .
Specifically, at tindhif nveatigne rékites toheidemnsignabprogesningi and aken. One
lsiaggl ggt :Lﬁgk%é@lta?%l[&; (élf)[.?fra-{gs *fdr -ilkhet PP WiRHEar] £RYNhEh- s%gnda'*'rdaga' n
' video signals.
In the NTSC and PAL television systems there is a
‘defined relationship between the horizontal line frequency (Fh) and
the color subcarrier frequency (Fsc). In the NTSC color television
standard, for example, Fsc ‘equals (455/2)Fh. In the PAL standard,
Fsc equals (1135/4)Fh+Fv/2 where Fv is the field frequency (50Hz).
Some television sources provide output signals which
may differ substantially from the standards noted above. Examples -
include consumer grade video cassette recorders, video disk players,
video games and the like: It has been recognized by Nicholson et al.,
in U.S.Pat. 4635099 entitled APPARATUS FOR DETECTING NON-
STANDARD VIDEO SIGNALS, and by Nicholson in U.S.Pat. 4,665,437
entitled ADAPTIVE FIELD OR FRAME STORE PROCESSOR, that such
non-standard signals may degrade the operation of television
receivers or monitors which employ field or frame processing of
video signals for purposes such as comb filtering, progressive scan .
conversion or temporal noise reduction. Nicholson proposed that ron-
standard signals be detected so as to appropriately modify the video
processing when non-standard signals are present. '
An embodiment of the Nicholson et al. non-standard
signal detector includes a coincidence detector which compares
coincidence of line rate input signal pulses with line rate pulses
derived by counting down a clock signal locked to the color burst
component of the input signal and synchronized to “the- line rate input
signal by feedback. A retriggerable monostable multivibrator, having
a period equivalent to 25 line intervals, is triggered by the
coincidence detector if pulse coincidence has occurred at least once
in every twenty five lines. An output circuit includes a flip-flop
- which. is set if the mohostable ‘has been triggered for .at least one
" frame interval thereby s1gmfymg -the presence of a standard video
input 31gnal Advantageously, ‘this latter- feafure of rcqumng posmve '
detecuon of standard sxgnals for a fixed penod of time’ tends to-

i1 i REFLACBMERENSKBEES t $Gho
Bflt&nvsahon : @geddnghotot paged . 120 f
count a ' gheinan@) of : Ppemedy ¥ espadedcimun

f B heveags) : pigetinde ot prded ol
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produced. Since C4 does not equal the previous sanple value C3, the signal
I's non-standard. In this connection it will be noted that even a slight
deviation of the burst/line frequency ratio of the standard signal wll
re;ult in a precession of the sanple or count values with the end result

t hat non-standard signals will produce a histogramin which all bins are

nmore or less uniformy filled whereas standard signals will tend to be
concentrated in a single bin or two bins as will now be described in
detail. FIGURE 3 illustrates why standard signals will be concentrated in

il 3 si gn:
oims 15 11 Fedfee uhg, B liy e ofG T SRR, R lor Miafia | 20

hi st ogr am detections, covayeceswh, for| @RES inpuhdignals| heving & tpRCTofEMINn vs.

two-bin pr Qg_ldmggnfjégwaE 5 al so shows the solution of how this problem
may be sol ved conpletely so that . . .
Another example of a non-standard signal detector is

described by Sakamoto et al. in U.S. Pat. 4,821,112 entitled
DETECTION CIRCUIT FOR DETECTING STANDARD TELEVISION
SIGNALS AND NON-STANDARD TELEVISION SIGNALS which issued
April 11, 1989. An embodiment of their detector includes a
synchronization separation circuit, an APC circuit, a frequency
division circuit connected to the APC circuit, and a comparator circuit
connected to the frequency division circuit and the synchronization
circuit. In operation, the frequency of the chrominance subcarrier
| signal_' is divided by the frequency division circuit and the phase of
the chrominance subcarrier signal thus frequency divided is '
compared with the phase of the synchronizing signal separated by
the synchronizing separation circuit. False alarms - (detection errors)
in this system are reduced by connecting an integrator to the output
of the comparator circuit. _
' The .present invention resides, in part, in recognizing the
need for providing a detector for identifying standard and non- '
~ standard video signals to provide a relatively high level of detection
sensitivity, a relatively high detection speed and a relatively low
false alarm rate.
' A detector embodying the invention includes an input
processor for providing measurements related to a ratio of the color
burst and line frequency components of a video input signal which
measurements tend to repeat for video input signals conforming to a
given color television standard. A histogram processor ‘provides. a
histogram of the measurements occurring within a given time
interval and provides an output signal identifying standard and non-
standard video input signal based on the histogram of the .
measurements. ' . .
o The invention is illusirate_d in' the accompanying drawing
. wherein 'like elements aré¢ denoted by like __reference'_'" designators and
in which: . ) o L

. ‘. This is the replacement sheet. . .
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9 the "bin spread”" of the standard signal, due to random sanpling, has no
effect at all on ones ability to-identify the standard signal. In nore
detail, in FIGURE 3 the stepped waveformrepresents the count of counter

22. To sinplify the drawing a count nodul o of seven is used rather than the
preferred val ue of 14. Consider first the case where at tine Tl the count
Cl is sanpled exactly at the center of Bhe 69.5 nano-Second w de step. It
will be assuned initially that there is no noise at all in the system no
jitter and that at the end of one line interval the count C2 is taken again

I these noi se-free BIGUIEFER § WBRRCTRE wRuR] & BescRE T oRceRtAdl cd over
a two franend nhenvsthndaet esignkls bemhbhodying tfe li@v@ntion;

'FIGURES 2 and 3 are diagrams illustrating operation of an
asynchronous measurement circuit of the embodiment of FIGURE I;

FIGURES 4 and 5 are histograms illustrating operation of
the embodiment of FIGURE .1 for standard input signals having a
‘relatively high signal-to-noise ratio;

FIGURES 6 and 7 are histograms illusifating operatien of
the embodiment of FIGURE 1 for standard input signals having a
relatively poor signal-to-noise ratio;

| FIGURE 8 is a histogram illustrating operation of the
embodiment of FIGURE 1 for non-standard input signals; and

FIGURE 9 is a timing diagram illustrating operatlon of a
timing unit in the detector of FIGURE 1.

The present invention, as embodied in the spec1flc
example of FIGURE 1, utilizes statistical signal processing techniques
for identifying standard and non-standard video signals. This
represents a substantial departure from the conventional methods
of direct measurement of frequency or period ratios such as those
previously described and provides advantages, as will be explained,”
in terms of speed, sensitivity and reduced "false alarm" rate.

Of the various statistical signal processing techniques
which are known, there is one specific technique applicable to
meeting the objectives of the present invention. That specific
process technique comprises "histographic” processing described in
detail later. Briefly, this processing includes (1) making pseudo-
random measurements related to a sub-carrier vs line rate ratio, (2)
generation of a histogram of the measurements and (3)
interpretation or “"reading"” of the histogram. In addition, to resolve a
particular statistical ambiguity which can occur in standard signal
identification, the system also includes provisions for (4) h1stogram
modlflcatlon prior to reading.

, - To simplify the following description of the embodlment
. of FIGURE 1, the block diagram has been d1v1ded by dashed or .
' phantom" lmes mto four -areas compnsmg a timing s1gnal source- . 10
- a measuring circuit 20, a histogram generator 30 and a. hx__sto_gram

H.:a S g idplaCGment meet.
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- neasurenments all occuring in the sane count bin (e.g., bin 3 in decimal or
0611 in binary) and not a single one of the other bins representing other

counts will have any data. FIGURE 4 illustrates the histogram of the above
i deal i zed case where all sanples are taken in the mddle of a count step
and there is no noise or jitter at all in the system As seen, Bin 3

contains all 1050 of the neasurenents amd there are no counts ip any
adj acent bin. For such a case recognition of a standard signal is
unanbi guous ‘and nay be detected by a conparator having a threshold at any

conveni ent rdR¥e! 40E tvhﬁnbéoés a8 hdY ?ﬁé‘%%h%%' ié Sdd d;&étftt{fttﬁg by a

dashed h t al racti,ce, the sanpling.is rando
tﬁZr: |so<21| 38{7]\7 ?l"f(‘BFP‘hB%IJOWhéE‘SCS‘Gﬁ?‘éPtIQE and| ﬂb‘e divisagr Bunfashedatinese

m ddl e of & onewelyifdrecoakenienckaof éiplafiaiioat ofsthei seingigles bef sReT! €
during a CP(Wénﬁoins't'on and thls is illustrated in FIGURE 2 by the second

exampl e where; at ti T2 the
P It is helpful to an understanding of thc invention to

briefly consider some of the more important features of the block
diagram before discussing the individual elements in detail. The
main function of the timing source 10, for example, is to provide line
frequency (Fh) and burst related (4Fsc) signals to be measured. The
line frequency signal is used to randomly sample the count of a
modulo-M counter clocked by the burst related signal. An indication
~as to whether the signals are of standard or non-standard form is -
obtained by statistically determining if there is a pattern or tendency
for the measurement or "sampled” values to repeat. - The histogram
generator 30 forms the pattern of measurements by counting the
‘number of times that each one of a plurality, M, of measurement
values occurs within a measurement interval of a few fields and the
M totals are stored in respective ones of M registers or "bins" of an
accumulator register thereby forming a histogram of the
measurements or samples. The term "bin" will hereinafter be used
interchangeably with the terms "register”, "storage register" or
"accumulator register”. The histogram reader 40 modifies the "bin"
data to resolve a particular ambiguity, discussed later, and
determines if the total count in any one bin (or two adjacent bins, as
will be explained) meets a minimum threshold level. Generally, the
histogram of standard signals will be mainly concentrated in a single
"bin" or in two adjacent bins on a random basis whereas the _
histogram of non-standard signals will tend to be spread among all of
the M bins of the histogram.
Considering now the details of the detector of FIGURE 1,
_ the timing signal source 10 comprises an input terminal 11 for
receiving a composite video 'input signal S1. This signal may be of the
- NTSC or PAL standards. having-a .defined. relationship of color- burst
- and line frequencms as prevmusly described ‘or it may be a non-
“standard. signal in Whlch the relauonshxp does not’ conform to NTSC
'pr PAL  standards. In the followmg dlscusslon it w1ll ‘be .assumed. that

Th:s is. the replaoement sheet
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count C3 is taken at a transition of counter 22 and one line |ater the
count &4 is also taken at or near -a transition. Thus, the- count C3 m ght
equal either 5 or 6 and the count C4 also mght equal 5 or. 6. If there is .
any noise or jitter at all in the systemthe counts will randomy fall with
half in bin 5 and half in bin 6. Since there are 1050 lines in a two frane
nmeasurenent interval, one would expect tfe histogramof this exanple to
show two bins, each half full and this condition is illustrated in Fl GURE
5. 10 It is instructive to note fromthe histogramof FIGJURE 5 that even

though the gé gy ﬁfgﬂﬁls@ieqsttgf QﬁeaNQ{S@%ﬁﬁdaﬁ'hgﬂ‘?"whmP thirR! o Ay5H 1050
sanples IS spre ween two Dbins rather an _
subcarrier cycles per -line.

Within source 10 the composite video signal S1 is applied
to a first phase -lock loop (PLL) 12 which is locked to the line
frequency (Fh) of the input signel to provide an output signal at the
horizontal line rate Fh. The signal S1 is also applied to a second phase
lock loop (PLL) 13 which includes a divide by four divider (not
shown) in the loop VCO feedback path thereby locking the loop VCO
to a frequency of four times the color burst frequency. Since the

- color subcarrier has 455/2 cycles per line, the 4Fsc signal provided
by PLL 13 will have 910 cycles per line. Locking of the second PLL
13 to a frequency of 4Fsc provides a measurement resolution or
"window", so-to-speak, of about 69.5 nano-Seconds as will be
discussed later.

The number "910" is of significance (for the assumed NTSC input
signal) in that it determines, indirec.tly,'the number M of unique
measurement values that can be produced by measuring circuit 20
and the number M of bins in the histogram. The number M is of
particular importance in another respect. Specifically, the number M
is selected to be a "factor" of the number 910. Some of the factors of
"910" include, illustratively, 2, 5, 7, 10, 13, 14, etc. By selecting M to
be a factor of 910 it is ensured that measurements of standard
signals will produce repeating values and thus produce a peaked
h’istogram whereas measurements of non-standard signals will tend
to be random and will produce a broad histogram having no
pronounced peaks. This is illustrated later in the discussion of a
number of exemplary histograms.

Timing signal source 10 further includes a vertical
synchronizing signal detector 14 coupled to the input signal terminal
11 for providing detected vertical synchronizing pulses Vs. These

pulses are applied to a divider (or counter) 15 which divides the
pulses by a factor “N". This provides a read/write (R/W) control
signal that is used later for-controlling the operation of the histogram
generator and reader. This control sxgnal determlnes the time .

“interval during’ whlch a. hlstogram is generated By way of example
in.a pret’erred apphcatlon of -the prmclples of. the mvenuon N is

. flho 1S me re;)iaeament ghoet -
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bei ng concentrated in a single bin as in the previous exanple. Since this
ef.fect is purely randomone is faced with a problemin interpreting the

hi stogram |f a threshold is selected to be | ow enough to be triggered by
the counts in bins 3 or 4 then it will be unnecessarily |Iow for the case
where nost counts are concentrated in a_single bin. The solution to this
problem inplenmented in the hlstogran1réader 40, is to add adjacent bins.
this is shown in FIGURE 5 by the dashed bin spanning bins 3 and 4 and

| abel ed "2 BIN SUM .- Advant ageously, when using the 2 BIN SUM it does not

T Fr o) ol 8 pFRpid"d ey R ifle Rt s s, R B

there is bFAGIpREa® rvghme the vppRICROLatiphinggy sognadotrcprﬂsﬂetst thesneitical s
| lustrate of/.F S n &1 el 0% | evel .
I 1us g%h Q?ltsés VsFE§iRRS et it @r% dEtt&%ga@] ggbsum 2 Héxﬁ e

Not e t hat gt? I n case of bin an
ei ther of we&a;racéﬁ elgdnR/W oillustraies nthengiming ©f the read write SIgnal

which is high for four fields (F1-F4) and low for the next four fields
(F5-F8).

The choice of a two frame interval for histogram
processing is advantageous in that it includes a comp'lete four field
color sequence in the NTSC system Moreover, this choice also
ensures reliable detection of non-standard signals produced by
.certain types of video sources which produced mixed standard and
non-standard signal$ during consecutive frames. An example is a
laser disc player operating in a freeze frame mode in which the
frozen signal burst phasing is correct for a one frame interval but
does not conform to the NTSC standard from frame to frame. This
form of non-standard signal is detectable in the present invention by
the choice of a two-frame period for generation of the histogram.
Longer periods may be used if desired for increased sensitivity. The
“false alarm” or error rate is inversely proportional to the number of
"bins" or storage registers of the histogram. In other words, as the
parameter "M" is made larger, the greater is the ability of the system

" to distinguish’ standard from non-standard signals and the hkehhood
of an error being made is reduced. '
’ In source 10 the read/write signal is also applied to a

~ pulse generator 16 which receives timing pulses from a read clock
17. The purpose of generator 16 is to provide a number M of read
pulses responsive to the read clock 17 after a measurement cycle.
‘This is illustrated in FIGURE 9 by the third waveform which show M
pulses being produced after the falling transition of the read/write
signal. The number M of clock pulses produced is selected to equal
the number of storage reglsters or "bins" in the histogram generator
30. A further pulse, M+1, is provided after the M. pulses as shown in
FIGURE 9 by the M+1 waveform. The M+1 pulse is provided after the"

- M pulses (which read the hlstogram) for stonng ‘the result ‘of the

| hlstogram 1nterpretatlon into an output, latch The read clock 17 may
be of any suitable fréequency sufficle_.nt to "read" a- small nurnber (M)

eet
- This is the rep‘a“mem e
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exactly the same as in the exanple of FIGURE 5 where bins 3 and 4 are
added. FIGURES 6 and 7 are simlar to FIGURES 4 and 5, respectively, except
that in these exanples it is assuned that the standard signal being
detected is of poor signal to noise ratio. The effect of such a condition,
as shown, is to slightly depress and sprgad the histogram It has been
found that a reasonable threshold | evel of about 80% of the maxi mum count
during a neasurement cycle is sufficient to reliably detect such signals.
FIGURE 8 illustrates the histogram of a non-standard signal. As seen, there

5. 00,2 OrREEAY, Bk ARSIt ARURRE 958 SCRY, ATRRE Y ofter i, O
alter its tmingcfunctifas uothiengthan meBUREprioduded twulnmgraam:g@n@ydcor 30, as
previously;Gxpl Al N@dthis SRR ©Sf HHE HvEhtPnHBur FFAUSSEE LYY a
measurement cycle and 14 bins are used for storage of
measurements. For this purpose the read clock 17 signal may be
taken from PLL 12. The timing of signals M and M+l may be
produced by applying Fh or some other suitable source (e.g., clock
17) to a counter that is reset during a histogram write cycle by the
read/write pulse and applying the counter output to a decoder for
generating M pulses plus a later pulse M+1 after a measurement
cycle of four fields. _

The measurement circuit 20 comprises a counter 22 of
modulo M that is clocked by the 4Fsc signal and a latch 24 that
"samples” and stores the count of the counter once -each line in
response to the line rate signal Fh. It will be noted that this method
of measurement of the burst and line frequencies is asynchronous in
that the counter is not synchrcnizcd in any way with the operation of
the latch. Stated another way, the latch takes random samples of the
count provided by counter 22. The counter 22 is, in a sense, "free
running" with respect to horizontal synchronizing intervals in that it
counts the 4Fsc signals in modulo M without regard to the timing of
the line synchronizing signal Fh.

As will be apparent from the following discussion,
measurement circuit 20 is of a special type in which measurement
values tend to repeat when the video input signal is of a given color
television standard. The measurement values tend to exhibit a
pseudo-random distribution when the video input signal is not of the
given color television standard. The measurement circuit, in other
words, tends to "randomize” measurements of non-standard signals.

FIGURE 2 provides a first example of operation of the
measurement circuit 20. In FIGURE 2 the sawtooth waveform
‘represents the count of counter 22 as a function of time. This count

' -begins at' zero and reéaches a maximum of M-I counts- thereby
'prov1dmg a total of M discrete count values. Stated another way, the

g _counter is- 51mply Teset to, zZero upon the occurrence- of the Mth count )

__”and ‘s0 thére -are a total (countmg the count value of zero) of M count -

. Thns is the replacement sheet .
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totaling the nunber of tinmes that each specific count of the counter 22
occurs during a two frane interval. The generator conprises a nultiplex
swtch 32 that selects read and wite addresses for an M wi de

‘accumul ator 34 having an adder 36 connected between its data output and

i nput termnals. The term"Mwi de" neans an accumrul ator having a nunber "M
of separately addressable storage |ocati®ns or "registers". In the present
exanple Mis assuned to be 14 so there are 14 "bins" or storage registers
in accunul ator register 34. In operation of the histogram generator 30, the

e w{ AT BT Gt RReles “wfletd, M1 B TRTESLAOB COUR Bt 22 ac
binary notation is 0000 for the starting count and 1101 for the
highest count.

For the assumed value of M=14 and a clock frequency of
4Fsc, counter 22 will cycle through 65 cycles during one line interval.
Since 65 cycles are too many to effectively illustrate in the drawing
the time line is broken so as to show the starting and ending portions
of a one line interval. Of importance, if a standard signal is present
the count at the end of 65 cycles of counter 22 will be equal to (or
within one count) of the count at the start of a measurement cycle
whereas non-standard signals will result in counts ‘that differ from
line to line. This is illustrated in FIGURE 2 by a specific example
where the count C1 taken at time T1 is seen to be the same as count
C2 taken one line later at time T1+(1-H). Although the actual value
of count Cl will be a random number between zero and thirteen (for
the case where M=14), it is the repetition of the count later which
identifies the standard video signal. '

FIGURE 2 also provides an example of measurements of
non-standard signals. Specifically, at time T2 a sample C3 of the
counter 22 output is taken. One line interval later [at time T2 + (I-H)]
the output of counter 22 is again sampled and the sample C4 is
produced. Since C4 does not equal the previous sample value C3, the
signal is non-standard. In this connection it will be noted that even a
slight deviation of the burst/line frequency ratio of the standard
signal will result in a precession of the sample or count values with
the end result that non-standard signals will produce a histogram in
which all bins are more or less uniformly filled whereas standard
signals will tend to be concentrated in a single bin or two bins as will
now be described in detail. )

FIGURE 3 illustrates why standard signals will be
concentrated in one bin or two bins as noted above. The significance
of whether one or two bins is filled relates directly to the ability to
correctly interpret the histogram. In this connection, FIGURES 4 and
5 illustrate the one-bin vs two-bm problem and FIGURE .5 also shows.

"the soluuon of how thns problem may bc solved completcly so that

'This is the. rep\acement ,shegt
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the address for accunul ator register 34. At the start of a neasurenent
cycle all of the Mregisters are cleared so that all of the registers or
"bins" are enpty. Each tine a neasurenent is nade the adder 36 adds a "one"
to the data previously stored at the address provided by the count of
counter 22. As an exanple, if the count of counter 22 equals 0010 at the
time it is sanpled, then adder 36 incren@nts the register or "bin" at
address 0010 by one count. This process continues for a two frane interval
at which tinme a.total of 1050 neasurenents have been nmade, sorted by the
addr ess ortR

add oos O R BTIBEE O I a1 B gl s
remai ni ng elereffec of all @iRBnescabibitysto tidentifstthgr standashdégnal0 whi ch, as
D ously, descr bed 1o BGH deRl I AERATS Ohe Bl RSN O |
and non- st I6AEIENES ghal sount of counter 22. To simplify the drawing a” count
modulo of seven is used rather than the preferred value of 14.
Consider first the case where at time Tl the count Cl is sampled
exactly at the center of the 69.5 nano-Second wide step. It will be
assumed initially that there is no noise at all in the system, no jitter
and that at the end of one line interval the count C2 is taken again in
the exact center of the 69.5 nano-second interval between clock
pulses. If these noise-free and perfectly centered counts are then
accumulated over a two frame interval there will be a total of 1050
measurements all occuring in the same count bin (e.g., bin 3 in
-decimal or 0011 in binary) and not a single one of the other bins
representing other counts will have any data. '

FIGURE 4 illustrates the histogram of the above idealized
case where all samples are taken in the middle of a count step and
there is no noise or jitter at all in the system. As seen, Bin 3 contains
all 1050 of the measurements and there are no counts in any
adjacent bin. For such a case recognition of a standard signal is
unambiguous and may be detected by a comparator having a
threshold at any convenient level less than 1050. An 80% threshold
level is illustrated by a dashed horizontal line, Th. In practice, the
sampling is random and so there is a low likelihood that counter 22
will be always sampled at the middle of a count interval. In fact it is
just as likely to be sample during a count transition dnd this is
illustrated in FIGURE 2 by the second example where, at time T2 the
count C3 is taken at a transition of counter 22 and one line later the
count C4 is also taken at or near a transition. Thus, the count C3
might equal either 5 or 6 and the count C4 also might equal 5 or 6.

If there is any noise or jitter at all in the system the counts will

randomly fall with half in bin 5 and half in bin 6. Since there are

1050 lines in a two _framé measurément ‘interval, one would expect

the histogram of this example to show. two bins, each half full and

this é_oﬁd'_i_'t_iori is illustrated in FIGURE 5. - T S
o Tris s the repiacement sheel -
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Reader 40 includes a counter 42 of the sanme nodulo (M= 14) as counter 22 in
the nmeasuring circuit 20. The function of counter 22 is to sequentially
address each of the fourteen registers of accunulator 34 during a histogram
read cycle. This function is inplenmented by connecting the clock input of
counter 42 to the output of pulse generator 16 which provides fourteen read
pul ses at the start of a read.cycle as B evi ously expl ai ned and shown in
FIG 9. In response to the "M (14) read. pul ses, counter 42 generates
fourteen read addresses which are applied to the address input of

accunul ator 34 by ”?ﬁ”$s qhstrutiive! ®xnow tf@dsm?»aae Th@to'g‘t\étﬁhOSQFIiCFUR@_tSr ol led.

by the rea wréte Si llHl %Wﬁr va ded %ﬁ q\.ll deEJ 15 gt];nz'lard tslln?wﬂg t?1|¢gnal

source 10. (NAleCYER | 488 gRal 4 sF dg 0§ 4 gnal,
histogram of 1050 samplcs is spread between two bins rather than
being concentrated in a single bin as in the previous example. Since
this effect is purely random one is faced with a problem in
interpreting the histogram. If a threshold is selected to be low
enough to be triggered by the counts in bins 3 or 4 then it will be
unnecessarily low for the case where most counts are concentrated in
a single bin. The solution to this problem, implemented in the
histogram reader 40, is to add adjacent bins. this is shown in FIGURE
'5 by the dashed bin spanning bins 3 and 4 and labeled "2 BIN SUM".
Advantageously, when using the 2 BIN SUM, it does not matter
whether a valid signal fills one bin (as in FIG. 4) or two bins (as in
FIG. 5). Thus, a single threshold may be set without regard to
whether there is bin spreading due to random sampling or not. This
-threshold is illustrated in both of FIGURES 4 and 5 by the dashed line
at the 80% level. Note that in the single bin case of FIGURE 4 that the
sum of bin 3 and either of the adjacent bins 2 or 4 (both empty) is
exactly the same as in the example of FIGURE 5 where bins 3 and 4
are added.

FIGURES 6 and 7 are similar to FIGURES 4 and 5,
respectively, except that in these examples it is assumed that the
standard signal being detected is of poor signal to noise ratio. The
effect of such a condition, as shown, is to slightly depress and spread
the histogram. It has been found that a reasonable threshold level of
about 80% of the maximum count during a measurement cycle is
sufficient to reliably detect such signals. FIGURE 8 illustrates the
histogram of a non-standard signal. As seen, there is no pronounced
peak and the 1050 counts are spread among all of the bins. Moreover
the addition of noise to this histogram will not significantly alter its
character.

Returning to FIGURE 1, the histogram generator 30, as
‘previously explained, - generates the. histograms discussed above by
totaling the number of times that éach specific count of the counter:

' 22 occurs durmg a two frame interval. The generator Comprises a -
muluplcx switch 32 that selects read and. write addresses for an M- .
= ' ' B Thls is the raplacement sheet
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12 a reset

I nput of accunulator 34 and to the clock inputs of a pair of

| at ches 44 and 46 connected serially to the data out put of accunul ator 34.

Upon the occurrence of the first of the Mread pul ses the data stored at

the address indicated by counter 42 is latched in latch 44, the data
previously stored in latch 44 is shifted ]Eo | atch 46. The storage register

. containing the data that is latched in IYtch 44 is concurrently reset to
zero. This process continues until all Mregisters have been interrogated

for data and reset to zero. The data shifted through | atches 44 and 46
during reading of the M stgqgrage tegister bi,ns) is applied to an adder
whi ch adds WiE @sRuBRYatass &dj%é(‘," H rﬁd',sd"&s 3& WPBEEE@ PEVEFRlS data
provi de a gutpei gl .ibput eersdnalsat The wint MMswidet mbanslatrm of adj acent

oS e SRR N RECY, B B Y SIRRRIEH) CHAE" Liide'

locations or "registers”. In the present example M is assumed to be

14 so there are 14 "bins" or storage registers in accumulator register
34, _ :

In operation of the'histogram generator 30, the timing
signal source 10 supplies a write level signal via the read/write line
R/W to multiplex switch 32 which selects the count of counter 22 as
the address for accumulator register 34. At the start of a

measurement cycle all of the M registers are cleared so that all of the

registers or "bins" are empty. Each time a measurement is made the
adder 36 adds a "one" to the data previously stored at the address
provided by the count of ‘counter 22. As an example, if the count of
counter 22 equals 0010 at the time it is sampled, then adder 36
increments the register or "bin" at address 0010 by one count. This
process continues for a two frame interval at which time a total of
1050 measurements have been made, sorted by the address or bin
numbers and stored in the M (e.g., 14) registers of accumulator 34 to
provide the histograms previously discussed. )

The remaining elements of FIGURE 1 comprise the
histogram reader 40 which, as previously described, provides the
functions of adding the counts of adjacent bins and comparing the
sums with a threshold to identify standard and non-standard signals.
Reader 40 includes a counter 42 of the same modulo (M= 14) as
counter 22 in the measuring circuit 20. The function of counter 22 is
to sequentially, address each of the fourteen registers of accumulator
34 during a histogram read cycle. This function is implemented by
connecting the ‘clock input of counter 42 to the output of pulse
generator 16 which provides fourteen read pulses at the start of a
read cycle as previously explained and shown in FIG. 9.

In response to the "M" (14) read.pulses, counter 42
generates fourtéen read addresses which are applied ‘to the address

_input of ‘accumulator 34 by means of multipléx switch 32. The swigch.

32 is"cc').ntr'olle_d by the read-write si'gna:l.R'YW ..prb,\jidad;.'by divider 15

- of the. .timing-'gignal' source 1(. The ‘M read pulses ar'e.a_lso' applied to

. This is the replacement sheet
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measurenents of the input signals. A conparator 50 conpares the two bin
sumdata signal S2 with a threshold value signal S3 applied to an input 52
and provi des an output signal S3 indicative of the relative nagnitudes of
the input signals. As previously noted, a suitable threshold is about 80%
of the maxi mum possi bl e count which, in this exanple is 80% of 1050 where
NTSC signals are assuned and one neasur&2ent per line is made for a two
frame- interval. |If S2 is greater than the threshold val'ue S3, then the
conpar at or out put signal S4 enables an AND gate that is prinmed by the M
pul ses and ase¢set airfpuit pef lacpubfitlaton Béeamd hter theardock finpits sf notpajr esft er

than 3. o3ie82 ks 00) £ABLAMkARS LA S| 8P (6 dRaNBLsRL of The for egol ng

process repe eac y | ocations | he accumul at or
have been tgssuamlatorc3fpdipemrthgoocqurrence efdths finst s fethedvif read f 1 op 56

: ¥V|h|r Lsﬁgl ijnlpgj\} T (geNdhtal Qlorell aBYthRNadEfedsEndRARY BEEsurEs #xSst he

latc?xed in latch 44, the data previously stored in latch 44 is shifted
to latch 46. The storage register containing the data that is latched in
latch 44 is concurrently reset to zero. This process continues until all
M registers have been interrogated for data and reset to zero.

The data shifted through latches 44 and 46 during

reading of the M storage registers (bins) is applied to an adder 48
which adds the contents' of adjacent bins, as previously explained, to
provide a sum signal S2 representative of the sum of the data of
adjacent bins. This addition step provides the advantage previously
described of eliminating sampling ambiguities due to the random
measurements of the input signals. A comparator 50 compares the

- two bin sum data signal S2 with a threshold value signal S3 applied
to an input 52 and provides an output signal S3 indicative of the
relative magnitudes of the input signals. As previously noted, a
suitable threshold is about 80% of the maximum possible count
which, in this example is 80% of 1050 where NTSC signals are
assumed and one measurement per line is made for a two frame-
interval. If S2 is greater than the threshold value S3, then the '
éomparator output signal S4 enables an AND gate that is primed by
the M pulses and sets a flip-flop 56. On the other hand, if S2 is not
greater than S3, gate 52 is not enabled and flip flop 56 is not set.

The foregoing process repeats until each of the 14

memory locations in the accumulator have been tested by
comparator 50. At the end of this period filp flop 56 will be in a SET
condition if any one of the measuréments exceeds the threshold level
S3, otherwise flip flop 56 will be in its initial (RESET) condition.

After the last of the 14 histogram read pulses, a 15th pulse is
produced for latching the result of the measurement and resetting
flip flop 56 if it .had been set during the measurement cycle. These .
functions are provided by a delay -unit 58 and a further flip flop 60 :
in response to the M+l pulse provided by pulse generator 16. =
‘Specifically, at the end of a measurement 'é.ycle.'ﬂip--flo_p 56 will

“This is the replacament gheet-
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S3, otherwise flip flop 56 will be in its initial (RESET) condition. After
the-last of the 14 histogramread pul ses, a 15th pulse is produced for

| atching the result of the measurement and resetting flip flop 56. if
it.had been set during the measurement cycle. These functions are provided
by a delay unit 58 and a further flip flop .60 in response to the Mtl pul se
provi ded by pul se generator 16. Specifilélly, at the end of a neasurenent
cycle flip-flop 56 will 13 either be SET (signifying a standard. signal)
or RESET (signifying a non-standard signal). The state of flip-flop 56 is

Tnput of a ey phe 1R RibpiiNe o SABER ReRth ot FISRe LyebiEingey -
pul se. Accaighi-8@ndard signal). The state of flip-flop 56 is stored by applying
the Q ("true") output of flip flop 56 to the D ("data") input of a D-type
flip flop 60 and clocking flip flop 60 by the "M+1" pulse. Accordingly,
flip flop 60 will store the status (SET or RESET) of flip flop 56 at the
end of the histogram read cycle upon the occurrence of the "M+1"
pulse. The timing of this pulse and the M pulses are shown in FIG. 9
and has been previously shown and discussed. To -ensure that the
initial condition of flip flop 56 is RESET for the next histogram
processing cycle, the "M+1" pulse is delayed by a delay device 58
(e.g., a gate delay) and applied to the reset input of flip flop 56.
Various changes may be made to the embodiment of the
~ invention herein shown and described. As previously mentioned, the
_ number M which determines the number of histogram "bins" (i.e.,
accumulator registers) may be increased if finer histogram resolution
and lower error (false alarm) rates are desired or it may be lowered
in less demanding applications. It is preferred that the histogram
measurement interval include at least two frames because of the
problem with certain video sources such as the video disc player
operating in a freeze frame mode previously discussed. However,
satisfactory detection may be achieved for the great majority of
video sources with a shorter measurement interval. Although the
invention has been illustrated with a specific example of detection of
NTSC standard video signals, the principles also apply to video signal
sources of the PAL standard as previously mentioned.

. Tnis is the replacement gheet .
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flip flop 60 wil'l store the status (SET or RESET) of flip flop 56 at the
end of read cycle upon the occurrence of the "M+1l" pul se. The

timng of his pul se and the M pul ses are shown in FIG 9 and has been
previ ous ﬂﬁmm mrssed To ensure that the initial condition of
flip fl o t he next histogram processing cycle, the "M1"

pul se is delayed b & dél ay device 58 (@4g., a gate delay) and applied to
the reset input of flip flop 56. Various changes may be made to the
enbodi nent of the invention herein shown and described. As previously
nentloneg%hég unber M whi ch determ nes the nunber of histogram "bins"
regi sters) may be increased if finer histogram
resolutlon and Iomer error (false alarm) rates are desired or it may be

moacurement. i nterval: | o SRRRVF | ohc ity knaBnBafl e POkl oy
wi t h certwdmovivitiep signakss eomipriséng;he vi deo di sc pl ayer
a timing signal source responsive to a composite video input
signal for providing a first signal having a frequency proportional to a
line frequency component of said input signal and for providing a
second timing signal having a frequency proportional to a color burst
component of said input signal;
a measuring circuit responsive to said timing signals for
. providing measurement values which tend to repeat when said video
input signal is of a given color television standard, .said measurement
values tending to exhibit.a pseudo-random distribution when said video
input signal is not of said given color television standard; and
- signal processing means coupled to said measuring circuit
and responsive to said measurement values for providing an output
signal identifying standard and non-standard video input signals.

2. A detector as recited in Claim 1 wherein said measuring
circuit comprises: '

a counter having a clock 1nput to which said second timing
signal is applied for continuously counting cycles of said second timing
signal; and _

a latch for sampling the count of said counter to provide a
measurement value in response to each occurrence of sald first timing
signal. '

3. A detector as recited in Claim 2 wherein:

said counter is of modulo "M" and '

"M" is less than the number of occurrences of said second
timing signal within one period of said first timing signal.

4 .A. detector as recited in Clai.m.' 2 wherein:
- This is the'repl'a'ceme'm sheet
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operating in_a freeze frane node previously discussed. However,

sati sfactory detection may be achi eved for the great majority of video
sources with au interval. Although the invention has
been il lustrat m"m "ﬂﬂﬂmﬂmg exanpl e of detection of NTSC standard

vi deo signals, the prtindi pPes*al so apply to video signal sources of the PAL
standard as previously nentioned. CLAPMB: 1. A detector for identi fying
standard and non-standard vi deo video signals, conprising; a timng signal

source responsive to a conposite video input S|gnal for providing a first
signal having a frefoerstgngardporidt@niaiput osignalneaid espoendy timoimgoségralof

said i NPUE xR b3kl fRGuERAEyPROYIME) Shdt of said first timing signal;
said counter is of modulo M; and
M is a factor of K.

S. A detector as recited in Claim 4 wherein: .
the number "M" is a factor of the number 910.

6. A detector as recited in Claim 1 wherein said signal
processmg means comprises:

first means coupled to said measurement circuit for
providing a plurality of stored data representative of the frequency of "
distribution of specific ones of said measurement values occuring
withing a given time interval; and _

second means coupled to sdid first means and responsive to
said stored data for providing said output signal identifying said
standard and non-standard video input signals.

7. A detector as recited in Claim 6 wherein said first means
comprises an accumulator having a plurality of storage locations
containing said data indicative of said frequency of distribution of said
measurement values occurring within said given interval; and wherein

said second means includes arithmetic processing means for
adding the data of adjacent ones of said storagc locations; and

threshold detection means coupled to said arithmetic
processing means for prov1dmg said output sxgnal identifying said
standard and non-standard signals. :

‘This is the re‘plaqement aheet
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second timng signal having a frequency proportional to a color burst
conponent of said input signal; a neasuring circuit responsive to said
timng signals for providing nmeasurenent val ues which tend to repeat when
said video input signal is of a given color television standard, said
measur ement val ues tending to exhibit seudo-random distributi.on when
said video input signal is not of said ven col or television standard; and

si gnal processing neans coup%ggeqr@%ﬁgﬁgn%%méiéw%ﬁd responsi ve to
S

sai d neasurenent val ues fo? S gna entifying standard
and non-standard vi deo i nputANP gNANSSTANDARRD Y HREQ SLENALS ted in Claim 1

wherein said nmeasuring circuit conprises: a counter having a clock input to
whi ch said second timng signal is applied for continuously counting cycles.
of said second tining signal; aA&LLQf_O_LL_SJ_tT __of the Disclosure

A source responsive to a composite video input signal
provides line and burst frequency related timing signals. A measuring
circuit responsive to the timing signals provices measuremt values
which tend to repeat when the video input signal is of a given color
television standard and tend to exhibit a pseudo-random distribution
otherwise. A signal processor provides a "histogram" (i.e., a frequency
distribution) of the measurements occurring withing a given time
interval and provides an output signal identifying standard and non-
standard video input signal based on the histogram (frequency
distribution) of the measurements.

FIGURE 1

This is the replacement gheet -

Date: 19 AUG 1936



a latch for sanpling the count of said counter to provide a measurenent
val ue in response to each occurrence of said first timng signal. 3. A
detector as recited in Claim2 wherein: said counter is of nodulo "M and
"M is less than the nunber of occurrences of said second timng signal

Wi thin one period of said first ‘timng signal. 4. A detector as recited in
Cl aim 2 wherein: 15 for standard vi ieg I nput signals said second timng
signal exhibits a frequency Ktines th {3of said first tinmi ng signal; said
counter is of modulo M- and '

30\ ______
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Mis a factor of K 5. A detector as recited in Caim4 wherein: the nunber
"M is a factor of the nunber 910. 6. A detector as recited in daiml
wherein said signal processing neans conprises: first neans coupled to
said neasurenment circuit for providing a plurality of stored data
representative of the frequency of distribution of specific ones of said
measur enent val ues occuring withing a %i en tine interval; and second neans
coupled to said first means and respon e to said stored data for
provi di ng said output signal identifying said standard and non-standard
video input signals. 7. A detector as recited in Claim®6 wherein-said first
means conprises an accumnul ator having a plurality of storage |ocations
containing said data indicative of said frequency of distribution of said
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measur ement val ues occurring within said given interval; and wherein said
second.neans includes arithnetic processing neans for adding the data of
adj acent ones of said storage |ocations; and threshold detection neans
"cqupled to said arithnmetic processing neans for providing said output
signal identifying said standard and non-standard signals.
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