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(7) ABSTRACT

A commercial candidate section detector detects a commer-
cial candidate section on the basis of a quiet section and a
scene change point. A commercial characteristic quantity
detector judges whether the commercial candidate section
has wvarious characteristics of commercials, and adds a
predetermined value to an commercial characteristic value
on the basis of the judgment result. The commercial char-
acteristic quantity detector compares the final commercial
characteristic value with a predetermined threshold value,
and judges on the basis of the comparison result whether the
commercial candidate section is a commercial section.
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(START CM DETECTION PROCESS[NG)

INPUT SOUNDLESS THRESHOLD VALUE ~ 51

!

DETECT SOUNDLESS SECTION ~_ S2

DETECT SCENE CHANGE ~— 53
DETECT CM CANDIDATE SECTION |~ 54

END



Patent Application Publication = May 9, 2002 Sheet 4 of 29 US 2002/0054242 A1

FIG. 4

START SOUNDLESS THRESHOLD
VALUE DETERMINING PROCESSING

|
INPUT DIGITAL AUDIO SIGNAL [™~—511
|
CONVERSION TO ABSOLUTE VALUE [™~—_S812
f
AVERAGING [™~—_813 SWITCH CHANNEL [™~—S16
, i
SET SOUNDLESS THRESHOLD VALUE [™~—S14
[
NO

< ALL CHANNELS SET ? =
S15

[YES
END




May 9, 2002 Sheet 5 of 29 US 2002/0054242 A1

Patent Application Publication

W FERIHIRAER- (0) ol

=

U FIPHAD @) 9 or

n Ak d
i HIF i I (Ws o

F1dNVYS 0E/M91

A

——————




Patent Application Publication = May 9, 2002 Sheet 6 of 29 US 2002/0054242 A1

FIG. 6
. 6 =
>
G 51—
<
7
o 4
>
G 3
<
e oo L
1___
| | 1 | .
50 40 30 20

SOUND SIGNAL + NOISE (db)



Patent Application Publication = May 9, 2002 Sheet 7 of 29 US 2002/0054242 A1

FIG. 7

DELAY PICTURE
1 n
1 ]
\l
~Dij
m
n m
& &Y
Y= —v

nxXm



Patent Application Publication = May 9, 2002 Sheet 8 of 29 US 2002/0054242 A1

YES

/

FIG. 8

( START SOUNDLESS SECTION

DETECTION PROCESSING >

|

( INPUT DIGITAL AUDIO SIGNAL —~ S21

[

CONVERSION TO ABSOLUTE VALUE [~ S22

i
AVERAGING  [~—S23

| $24
AVERAGE VALUE < NO
“\\SOUNDLESS THRESHOLD VALUE ?

JUDGMENT OF
‘SOUNDLESS"

f S25

| S26
JUDGMENT OF
‘SOUND"

— ]

[
( RETURN)




Patent Application Publication = May 9,2002 Shee

t9of 29 US 2002/0054242 A1

FIG. 9

START SCENE CHANGE
DETECTION PROCESSIN

"SOUNDLESS" JUDGED ?
YES

CALCULATE INTEH FRAM
CORRELATION VALUE

CORRELATION VALUE >

?41 *\\;m%wmﬂmwm

| SCENE GHANGE

S31
NO
E I/‘832
533
NO
S35
NO SCENE CHANGE |

|
(RETURN )

-t




Patent Application Publication = May 9,2002 Sheet 10 of 29  US 2002/0054242 A1

FIG. 10

DELAY PICTURE THROUGH PICTURE

E=

TP

INYE,

| Dij-Sij |



US 2002/0054242 A1

May 9, 2002 Sheet 11 of 29

Patent Application Publication

FELELLLELLE0000
1000000L00000Q}

..........................

..........................

“ JNVYH4 INFHHND
= 0L HOIHd ILNNIN INO FNVH IV SNOINTed -~

000000000 ELERLELELLELLLLL [1minw~oipny
0010000000L000000+0000001}00 []ebueyn susog

__.[:I'—

ANVH4 INFHHND

LE"OlA



US 2002/0054242 A1

May 9, 2002 Sheet 12 of 29

Patent Application Publication

205577

L

N
N\

5 NOLLO3S

3LVAIANYD WD

(D) z1 ‘14

0O3431s 7

AELENS

NOILO3S 3aon

X3dILTINW Olany

(g)zl 4

0F

0 NOILO3S

-

—
098 G| 08S G| 295 G|

9S0E 08S Gl %8s G|

FONVHO N3OS

(V)L o/



US 2002/0054242 A1

May 9, 2002 Sheet 13 of 29

Patent Application Publication

O O A A O A X e N N R 000000000 FELELLLLEELELLLLL [] ninw~o1pny
LO000000QQQQ e 00+0000000L000000+000000L00 []obueyy eusag
LEOOOO L LELQQOQQ e 00+}00O0O0LLLLO000LLLO000LLLLO [ ] punogToN
¢ JNYHA INTHHNO i
=-—-—— 01 HOIHd JLNNIN INO JNYHA JNVYH4 SNOIATHd ~—— — i

INVY4 INIHHND



0 0 \\\\\\\x@m\&\\v\\\\\\\ 0 NW%WMZM_\WWUQE o

US 2002/0054242 A1

N

Y 5 A NOILO3S

Z JLVAIANYD WO

___ | “ (H4) v1 Do

I 1

ELERY OIS 300W olany

| _ “ | (3) v1 D4

0 ONIdNOHD

“_oom mr_omw Gloos m_.“_ . 085 Qf _”omm mt.omw clL NQ& WN. .G\.U.

May 9, 2002 Sheet 14 of 29

6 g L |9 S ¥ AR 0 (0) aNv (v)

o RS () ¥t Ol

JONVHO 3IN30S

() v1 ‘4

SS37ANNOS

Patent Application Publication

(V) ¥L B4



US 2002/0054242 A1

May 9, 2002 Sheet 15 of 29

Patent Application Publication

0 \\\me\ 78977
\Omrm:m\ % RENEICRZ
ol 6 | 8 | U/ y e |zt

098 §| 00S p| 29S|

00887  00S | 005 |

NOILO3S
JLVAIANYO WO

(D) gL O

NOILJS 3A0ON
XJdILNA O1dNY

(g) sl i

NOILO3S
JONVHO 3INJOS

(V) GL ‘B4



US 2002/0054242 A1

May 9, 2002 Sheet 16 of 29

Patent Application Publication

| HOLO3L3q
GHOLMS Ol=—{  ynoTg
WO
- g1 el Ll
12 ( ( P
0104130 HO10313q 40103130 LINA
NOLLOSS 1 I qonvho NOWLDTS =] ONINWHALAA ) - oneie oy
JLYAIANYD oS oS INWA QTOHSIHHL
WO SSTIANNOS
A i ] \ |
oW ,_
| 1IN AVIAd QY {=—H— TYNDIS OldNY
| y ¢ _
pl Al _
_ — TYNDIS O3dIA
Ll vnoisaow
XTILLINW 0laNY



US 2002/0054242 A1

May 9, 2002 Sheet 17 of 29

Patent Application Publication

| o y 0 \\\\\\\\\\@@H\\\\\\\\\ 0 é_w_mm_\d_m,_oo

(3) 2L B4
KR Y R 2783777, o ] Sogisaivains
(@) /1 o4
N 007087 MR EFILLE
(D) 21 "B
SEIESL JeEIEIG NIRRT
() /1 B4
01 6 |8 | £ 9] ¢ y e [zt o mzm__/_woom_% gHD
AmESn: Mm GL 09§ Gl omwmf = 088 0% 09S Gl ommlmﬂ \V\\ K\. G\l
- 019 13 mmvalomv 00l 009 706 9v¥ g¢¢ o.\.mllv
< <

016 €081 -



US 2002/0054242 A1

Sheet 18 of 29

May 9, 2002

Patent Application Publication

0 \\\\\\\\\\\\\\\\«é@§ 0 | 1vi1d8 3000
(3) 81 ‘BI4

0 V779770 0 D057 o | RS ESevo
) ; - v ’ (@) 8L ‘vid

SNOILO3IS ILYAIONYD
A5 \o 907 VIOHIWNOD

(D) 81 BI4

eeres 7 SNOI1D3S JA0W
0343Ls 034318 \ X31dIL1NW Olany

() 81 B4

SNOILDIS JONYHD
L oL | 6 8 | L |9]g 4 € et 0 INIOS LIIND

(V) 8L B4

(

aweld)

0L9 1S 2Sh 8%y 0%y 05l P06 9%b €Sy 0LS

1081 €08}



US 2002/0054242 A1

May 9, 2002 Sheet 19 of 29

Patent Application Publication

1€

)

9 HOLIMS OL —~—

H0.10313a
INNOWY
J4NLY3A

VIOHENNOD

A

HO0103130
NOILO3S
31vaIaNvD
VIOHIWNOD

91

|

—— TVNDIS 0DV

AN ~——TYNDIS Olany

g
m m Y w
1INN
H0103130 d0L0315d ONNINHILIA
JONVHO NOLLO3S TIOHSTHHL
INTOS 131ND 131ND
] A ] ] A
LINN AV13d
S
N q
|
|

TVNDIS O3dIA

. YN9IS 300N

X3dILINW olany



Patent Application Publication = May 9,2002 Sheet 20 of 29  US 2002/0054242 A1

FlG. 20

START FEATURE AMOUNT
DETECTION PROCESSING
|
{ INITIALIZE ESTIMATION VALUE [~ S41

|
SGENE CHANGE FREQUENCY IN SECTION S42

f
| | DETECT PERIODICITY OF AUDIO SIGNAL | |~ 543
i
DETECT CONTINUITY OF SOUND AND IMAGE IN SECTION | |~ 544

|
DETECT REPRODUCIBILITY OF IMAGE | [~ 545

Y
DETECT TELOP IN THE VICINITY OF END OF SECTION| [~ S46

|
DETECT CHARACTER INFORMATION IN SECTION [~ 547

Y
DETECT SOUNDLESS RATE OF CENTER PORTION OF SECTION| I~~~ S48

549
YES\DOES ESTIMATION VALUE EXCEED THRESHOLD VALUE ? ﬁ
|
CM [~-S550 551™~4 NON-CM

END



Patent Application Publication = May 9,2002 Sheet 21 of 29  US 2002/0054242 A1

FIG. 21

START PERIODICITY DETECTION
PROCESSING OF AUDIO SIGNAL

PEAKDETECTION p— S61

* S62
< DOES PEAK HAVE PARTIAL PEHIODICITY’?{N—O

}YES
ADD "1" TO ESTIMATION VALUE - S63

— g

: [
( RETURN )




US 2002/0054242 A1

May 9, 2002 Sheet 22 of 29

Patent Application Publication

/

3NTVA ATOHSIHHL -




Patent Application Publication

FIG. 23

May 9, 2002 Sheet 23 of 29

((START CONTINUITY DETECTION PROCESSING )

DOES 95% OR MORE OF WHOLE NO
SECTION HAVE PEAK PERIODICITY ?

Y

S71

 YES

| ADD "1" TO ESTIMATION VALUE |~ 572

US 2002/0054242 A1

el

r
DETECT STILL PIXEL

|

S73

DETECT BACKGROUND REPRESENTATIVE COLOR

|

S75

<

DOES SAME BACKGROUND
EPRESENTATIVE COLOR CONTINU

NO
E?

YES

ADD "1" TO ESTIMATION VALUE

I~ S76

— 3

|
( RETURN)

S74



Patent Application Publication = May 9,2002 Sheet 24 of 29  US 2002/0054242 A1

FlG. 24

CSTART REPRODUCIBILITY DETECTION PROCESSIN@

|
DIVIDE SECTION INTO SCENES S81

Y

~— 582

DETECT REPRESENTATIVE COLOR OF EACH SCENE
j S83
IS THERE REPRODUCIBILITY NO
OF REPRESENTATIVE COLOR
L YES

ADD "1" TO ESTIMATION VALUE S84

|
( RETURN )



Patent Application Publication = May 9,2002 Sheet 25 of 29  US 2002/0054242 A1

FIG. 25

(START TELOP DETECTION PHOCESSFN@

!
DETECT PIXELS OF EQUAL PIXEL VALUE ~_S91

Y
REGIONALIZATION [~_892

¥ S93

< CONTINUITY IN TIME DIRECTION ’T}J—NO—

 YES

S94
{ ALL AREAS CONGREGATED ? §JN—O+
~\_S95

[ YES
ADD "1" TO ESTIMATION VALUE

Jo—
il




Patent Application Publication = May 9,2002 Sheet 26 of 29  US 2002/0054242 A1

NEWS

FIG. 26 (A)

.- -

- -
- ~
N
. N
.
’ A
. .
’ A
’ .
’ A
? Ay
’ Ay
L 1]
) +
[] )
' 1
F A
Ll ]
/ 26 | 4 !
x 1 / 1
1 4 1
b I
. .—A ’
A} i
. /
) L4
~ ’
~ L4
-~ -
N .
- .
.. e

FIG. 26 (C) .~

-~ -



Patent Application Publication = May 9,2002 Sheet 27 of 29  US 2002/0054242 A1

FIG. 27

START SOUNDLESS RATE
DETECTION PROCESSING
V
CALCULATE SOUNDLESS RATE [~ 5101

[ $102
< SOUNDLESS RATE < THRESHOLD VALUE ?@
f YES

ADD "1" TO ESTIMATION VALUE [~-5103

—
— )




Patent Application Publication = May 9,2002 Sheet 28 of 29  US 2002/0054242 A1

JUST AFTER START JUST BEFORE END
E [
- CM CANDIDATE SEGTION )
DETECTION TARGET SECTION

— } —

CERHRE)  TIRERE TRESHRE
{ FORABSENCES | ORABSENCE! | (ORABSENCE

SOUNDLESS  SOUNDLESS SOUNDLESS SOUNISLESS



US 2002/0054242 A1

May 9, 2002 Sheet 29 of 29

Patent Application Publication

8
)

L
§

3dv1
OLLINDYI

HOLINOW QL —~—

LiNOHID

HOA

g
)

y
)

NI-3LIHM

o

6
$

LIN24Io
1NO-Qvay

4

UNVININOD

1INJHID
NOILYINAONW

1INJHID
AY13d

VNDIS 03aIA

i A

1INJHIO

TVNDIS Olany

NOILO3L3q
WO

lJml!

6c

'Yy

T T eed

/5]

TYNDIS 0BV

H3INNL

ATAm TYNDIS 34
L

Oy



US 2002/0054242 A1l

INFORMATION PROCESSING APPARATUS,
INFORMATION PROCESSING METHOD, AND
DISTRIBUTION MEDIA

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application is related to U.S. Patent Applica-
tion Numbers and , both of which are filed on
the same date as this application. These applications corre-
spond with Attorney Docket Nos. SONY-Q9137 and SONY-
Q9138. Both applications are titled INFORMATION PRO-
CESSING APPARATUS, INFORMATION PROCESSING
METHOD, AND DISTRIBUTION MEDIA, both have the
same inventors as this application and both are assigned to
the assignee of the present invention. Both of said applica-
tions are incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to an information
processing device and method, and an information supply
medium, and particularly to an information processing
device and method and an information supply medium for
detecting commercials contained in a television broadcast.

[0004] 2. Description of the Related Art

[0005] When a recorded television broadcast is repro-
duced, in order to satisfy users’ needs for continuously
watching only a program, there has been provided a video
recorder (e.g., a video cassette recorder or “VCR”) having a
so-called commercial cut function which fast feeds a com-
mercial advertisement (hereinafter referred to as a “com-
mercial” or a “CM”).

[0006] A commercial detection algorithm used in such a
video recorder is based on the following characteristics
which are unique to commercials or characteristic of a
number of commercials. That is, if the following character-
istics are confirmed, the portion thus confirmed is detected
as a commercial: a quiet section of 0.1 to 2.0 seconds exists
at the start and end times of each commercial; a scene
change point of an image exists at each quiet section; the
duration of each commercial is equal to an integral multiple
of 15 seconds; and (for commercials broadcast outside of the
United States, e.g., in Japan) the sound multiplex mode
changes from a monaural mode for programs to a stereo
mode for commercials.

[0007] In television broadcast systems of America and
Europe, commercials may be detected on the basis of a black
frame or blue frame existing between a program and a
commercial.

[0008] Therefore, according to a conventional commercial
detection algorithm, any commercial in which at least one of
the above characteristics is not present, such as a Japanese
commercial having a monaural sound multiplex mode, can-
not be detected.

[0009] Further, according to the conventional commercial
detection algorithm, if the above characteristics are con-
tained in a part of a program, that portion of the program is
erroneously detected as a commercial.

[0010] If the characteristics of commercials which have
been used in the conventional algorithm were altered or
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abolished (for example, if the duration of commercials were
changed to an integral multiple of 14 seconds or if inserting
of the black frame or blue frame were abolished in America
or Europe), no commercial would be detected.

[0011] Furthermore, according to the detection method of
the quiet section in the conventional commercial detection
algorithm, the average level of sound over a section is
calculated, and if the average level thus calculated is below
a predetermined threshold value, the section concerned is
detected as a quiet section. Therefore, the detection preci-
sion for the quiet section is different between a case of bad
reception of a television broadcast (e.g., if the signal to noise
ratio (“S/N”) of sound signals is low due to a weak electric
field) and a case where the electric field is not weak, so that
no commercial can be reliably detected.

[0012] The measurement of the time required for a com-
mercial in the conventional commercial detection algorithm
is performed by counting the number of frames, while the
number of frames per second is set to about 30 frames.
However, since an error of several frames often occurs in the
actual broadcast, a margin of error is provided to the
threshold value to identify the needed time in connection
with the error. Accordingly, erroneous detection or non-
detection of commercials occurs due to the margin of error.

[0013] Further, when a commercial spot of a TV station is
broadcast between a commercial and a program for a short
time, e.g., for 5 seconds, the spot is something like a
commercial from the perspective of viewers. However, the
spot is not detected because it does not have the foregoing
characteristics of commercials.

SUMMARY OF THE INVENTION

[0014] Tt is an object of the invention to provide a method,
apparatus and computer program for correctly detecting
commercials contained in television broadcasts.

[0015] 1t is a further object of the present invention to
reduce or eliminate the need to view commercials when
reproducing previously recorded television broadcasts.

[0016] 1t is a feature of the present invention to stop
recording of a television broadcast when a commercial is
detected.

[0017] Tt is an additional feature of the present invention
to instead index commercials when recording a television
broadcast in order to permit the high speed fast forwarding
through such commercials, yet preserve the ability to view
such commercials according to the wishes of a viewer.

[0018] TItis an advantage of the present invention to reduce
the amount of time a viewer must spend in viewing a desired
television program.

[0019] It is a further advantage of the present invention to
reduce the amount of recording media storage space neces-
sary to record a desired television program, by not recording
commercials interspersed with the desired television pro-
gram.

[0020] Tt is yet another advantage of the present invention
to allow a viewer to index commercials to permit the
viewing of such commercials when desired by the viewer.

[0021] According to one aspect of the invention, there is
provided an apparatus for processing a television signal
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which includes: means for receiving a television signal;
means for detecting a commercial candidate section in the
television signal; means for determining characteristics of
the commercial candidate section; and means for judging
whether or not the commercial candidate section is a com-
mercial, based on the characteristics detected by the deter-
mining means.

[0022] According to another aspect of the invention, there
is provided an apparatus for processing a television signal
which includes: means for receiving a television signal;
means for detecting a commercial candidate section in the
television signal; means for determining a frequency of
scene changes in the commercial candidate section and for
increasing a commercial characteristic value if the frequency
of scene changes is above a predetermined level; means for
determining whether or not the audio signal in the commer-
cial candidate section has a periodicity, for calculating a
level of periodicity detected and for increasing a commercial
characteristic value if the calculated periodicity is above a
predetermined level; means for determining a level of con-
tinuity of the periodicity of the audio signal in the commer-
cial candidate section and for increasing a commercial
characteristic value if the continuity is above a predeter-
mined level; means for determining a level of repetition of
the video signal in the commercial candidate section and for
increasing a commercial characteristic value if the repetition
is above a predetermined level; means for detecting a telop
in the video signal of the commercial candidate section and
for increasing a commercial characteristic value if a telop is
detected; means for detecting a character in the video signal
of the commercial candidate section and for increasing a
commercial characteristic value if a character is detected;
means for determining the quietness rate of the commercial
candidate section and for increasing a commercial charac-
teristic value if the quietness rate is below a predetermined
level; and means for judging whether or not the commercial
candidate section is a commercial, based on the commercial
characteristic value resulting from the operations of the
frequency determining means, the periodicity determining
means, the continuity determining means, the repetition
determining means, the telop determining means, the char-
acter determining means and the quietness rate determining
means.

[0023] According to another aspect of the invention, there
is provided an apparatus for processing a television signal
which includes: means for receiving the television signal;
means for determining a quiet threshold value from the
television signal; means for making a comparison of the
audio signal and the quiet threshold value; and means for
judging whether or not a portion of the television signal is
a commercial candidate section according to the compari-
son.

[0024] According to another aspect of the invention, there
is provided an apparatus for processing a television signal
which includes: a receiver for receiving a television signal;
a first detector for detecting a commercial candidate section
in the television signal; a second detector for detecting
characteristics of the commercial candidate section; and a
judgment circuit for judging whether or not the commercial
candidate section is a commercial, based on the character-
istics detected by the second detector.

[0025] According to another aspect of the invention, there
is provided an apparatus for processing a television signal
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which includes: a receiver for receiving a television signal;
a commercial candidate section detecting circuit for detect-
ing a commercial candidate section in the television signal;
a commercial characteristic value counter for storing a
previous commercial characteristic value, for receiving a
commercial characteristic value signal and for adding a
commercial characteristic value from the commercial char-
acteristic value signal to the previous commercial charac-
teristic value; a frequency determining circuit for determin-
ing a frequency of scene changes in the commercial
candidate section and for sending a commercial character-
istic value signal to the commercial characteristic value
counter if the frequency of scene changes is above a pre-
determined level; a periodicity determining circuit for
detecting whether or not the audio signal in the commercial
candidate section has a periodicity, for calculating a level of
periodicity detected and for sending a commercial charac-
teristic value signal to the commercial characteristic value
counter if the calculated periodicity is above a predeter-
mined level; a continuity determining circuit for determining
a level of continuity of the periodicity of the audio signal in
the commercial candidate section and for sending a com-
mercial characteristic value signal to the commercial char-
acteristic value counter if the continuity is above a prede-
termined level; a repetition determining circuit for
determining a level of repetition of the video signal in the
commercial candidate section and for sending a commercial
characteristic value signal to the commercial characteristic
value counter if the repetition is above a predetermined
level; a telop detecting circuit for detecting a telop in the
video signal of the commercial candidate section and for
sending a commercial characteristic value signal to the
commercial characteristic value counter if a telop exists; a
character detecting circuit for detecting a character in the
video signal of the commercial candidate section and for
sending a commercial characteristic value signal to the
commercial characteristic value counter if a character is
detected; a quietness rate determining circuit for determin-
ing the quietness rate of the commercial candidate section
and for sending a commercial characteristic value signal to
the commercial characteristic value counter if the quietness
rate is below a predetermined level; and a judgement circuit
for judging whether or not the commercial candidate section
is a commercial, based on the commercial characteristic
value in the commercial characteristic value counter.

[0026] According to another aspect of the invention, there
is provided an apparatus for processing a television signal
which includes: a receiver for receiving the television signal;
a quiet threshold value determining circuit for determining
a quiet threshold value from the television signal; a com-
paritor for making a comparison of the audio portion of the
television signal and the quiet threshold value; and a judging
circuit for judging whether or not a portion of the television
signal is a commercial candidate section according to the
comparison.

[0027] According to another aspect of the invention, there
is provided a method for processing a television signal
which includes the following steps: receiving a television
signal; detecting a commercial candidate section in the
television signal; determining characteristics of the commer-
cial candidate section; and judging whether or not the
commercial candidate section is a commercial, based on the
characteristics detected in the determining step.
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[0028] According to another aspect of the invention, there
is provided a method for processing a television signal
which includes the following steps: receiving a television
signal; detecting a commercial candidate section in the
television signal; determining a frequency of scene changes
in the commercial candidate section and increasing a com-
mercial characteristic value if the frequency of scene
changes is above a predetermined level; determining a
periodicity of the audio signal in the commercial candidate
section and increasing a commercial characteristic value if
the periodicity is above a predetermined level; determining
a continuity of a periodicity of the audio signal in the
commercial candidate section and increasing a commercial
characteristic value if the continuity is above a predeter-
mined level; detecting a repetition of the video signal in the
commercial candidate section and increasing a commercial
characteristic value if the repetition is above a predeter-
mined level; searching for a telop in the video signal of the
commercial candidate section and increasing a commercial
characteristic value if a telop is detected; searching for a
character in the video signal of the commercial candidate
section and increasing a commercial characteristic value if a
characters is detected; determining the quietness rate of the
commercial candidate section and increasing a commercial
characteristic value if the quietness rate is below a prede-
termined level; and judging whether or not the commercial
candidate section is a commercial, based on the commercial
characteristic value after the preceding steps are performed.

[0029] According to another aspect of the invention, there
is provided a method of processing a television signal which
includes the following steps: receiving the television signal;
determining a quiet threshold value from the television
signal; making a comparison of the audio signal and the
quiet threshold value; and judging whether or not a portion
of the television signal is a commercial candidate section
according to the comparison.

[0030] According to another aspect of the invention, there
is provided a provision medium for providing a program
which is readable by a computer to control an apparatus to
execute a detection routine for detecting commercials
included in a television broadcast, wherein the detection
routine includes the following steps: receiving a television
signal; detecting a commercial candidate section in the
television signal; detecting characteristics of the commercial
candidate section; and judging whether or not the commer-
cial candidate section is a commercial, based on the char-
acteristics detected in the determining step.

[0031] According to another aspect of the invention, a
provision medium provides a program which is readable by
a computer to control an apparatus to execute a detection
routine for detecting commercials included in a television
broadcast, wherein the detection routine includes the fol-
lowing steps: receiving a television signal; detecting a
commercial candidate section in the television signal; deter-
mining a frequency of scene changes in the commercial
candidate section and increasing a commercial characteristic
value if the frequency of scene changes is above a prede-
termined level; determining a periodicity of the audio signal
in the commercial candidate section and increasing a com-
mercial characteristic value if the periodicity is above a
predetermined level; determining a continuity of a period-
icity of the audio signal in the commercial candidate section
and increasing a commercial characteristic value if the
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continuity is above a predetermined level; detecting a rep-
etition of the video signal in the commercial candidate
section and increasing a commercial characteristic value if
the repetition is above a predetermined level; searching for
a telop in the video signal of the commercial candidate
section and increasing a commercial characteristic value if a
telop is detected; searching for a character in the video signal
of the commercial candidate section and increasing a com-
mercial characteristic value if a characters is detected;
determining the quietness rate of the commercial candidate
section and increasing a commercial characteristic value if
the quietness rate is below a predetermined level; and
judging whether or not the commercial candidate section is
a commercial, based on the commercial characteristic value
after the preceding steps are performed.

[0032] According to another aspect of the invention, a
provision medium provides a program which is readable by
a computer to control an apparatus to execute a detection
routine for detecting commercials included in a television
broadcast, wherein the detection routine includes the fol-
lowing steps: receiving the television signal; determining a
quiet threshold value from the television signal; making a
comparison of the audio signal and the quiet threshold value;
and judging whether or not a portion of the television signal
is a commercial candidate section according to the compari-
son.

[0033] These and other objects, features and advantages
will become apparent when considered with reference to the
following description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1 is a block diagram showing a first embodi-
ment of a video recorder to which the present invention is
applied;

[0035] FIG. 2 is a block diagram showing a first embodi-
ment of commercial detection circuit 3 of FIG. 1;

[0036] FIG. 3 is a flowchart showing the operation of
commercial detection circuit 3;

[0037] FIG. 4 is a flowchart showing the processing of
quiet threshold value determining unit 11 of FIG. 2;

[0038] FIG. 5 is a diagram showing the operation of quiet
threshold value determining unit 11 of FIG. 2;

[0039] FIG. 6 is a diagram showing the operation of quiet
threshold value determining unit 11 of FIG. 2;

[0040] FIG. 7 is a diagram showing the operation of quiet
threshold value determining unit 11 of FIG. 2;

[0041] FIG. 8 is a flowchart showing the quiet section
detection processing of step S2 of FIG. 3;

[0042] FIG. 9 is a flowchart showing the scene change
detection processing of step S3 of FIG. 3;

[0043] FIG. 10 is a diagram showing scene change detec-
tion processing;

[0044] FIG. 11 is a diagram showing information
recorded in a memory in an embodiment of commercial
candidate section detector 16;

[0045] FIG. 12 is a diagram showing an embodiment of
the processing of commercial candidate section detector 16;
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[0046] FIG. 13 is a diagram showing information
recorded in the memory in another embodiment of commer-
cial candidate section detector 16;

[0047] FIG. 14 is a diagram showing the processing of an
embodiment of commercial candidate section detector 16;

[0048] FIG. 15 is a diagram showing the processing of an
embodiment of commercial candidate section detector 16;

[0049] FIG. 16 is a block diagram showing a second
embodiment of commercial detection circuit 3 of FIG. 1;

[0050] FIG. 17 is a diagram showing the processing of an
embodiment of commercial block detector 21 of FIG. 16;

[0051] FIG. 18 is a diagram showing the processing of an
embodiment of commercial block detector 21 of FIG. 16;

[0052] FIG. 19 is a block diagram showing a third
embodiment of commercial detection circuit 3 of FIG. 1;

[0053] FIG. 20 is a flowchart showing the operation of an
embodiment of commercial characteristic quantity detector
31 of FIG. 19;

[0054] FIG. 21 is a flowchart showing an embodiment of
the periodicity detection processing of sound signals of step
S43 of FIG. 20;

[0055] FIG. 22 is a diagram showing an embodiment of
the periodicity detection processing of sound signals;

[0056] FIG. 23 is a flowchart showing an embodiment of
the continuity detection processing of step S44 of FIG. 20;

[0057] FIG. 24 is a flowchart showing an embodiment of
the repetition detection processing of step S45 of FIG. 20;

[0058] FIG. 25 is a flowchart showing an embodiment of
the steps of telop detection processing of step S46 of FIG.
20;

[0059] FIG. 26 is a diagram showing an embodiment of
the processing of one character of a telop;

[0060] FIG. 27 is a flowchart showing an embodiment of
the quietness rate detection processing of step S48 of FIG.
20;

[0061] FIG. 28 is a diagram showing an embodiment of
quietness rate detection processing; and

[0062] FIG. 29 is a block diagram showing a second
embodiment of a video recorder to which the present inven-
tion is applied.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0063] A first embodiment of a video recorder to which the
present invention is applied will be described with reference
to FIG. 1.

[0064] Tuner 2 of a recording system decodes an RF signal
of television broadcast input from a terminal 1 and outputs
a video signal, an audio signal, an AGC signal and, option-
ally, a signal representing a sound multiplex mode (herein-
after referred to as a “sound multiplex mode signal” or
“audio multiplex mode signal”) to commercial detection
circuit 3. Tuner 2 outputs the video signal and the audio
signal to a delay circuit 4.

May 9, 2002

[0065] Commercial detection circuit 3 judges whether the
signal input from the tuner 2 is a commercial or not, and
outputs “0” or “1” as a control signal to switch 6 in
accordance with the judgment result. When the control
signal represents “1,” switch 6 is switched off, and when the
control signal represents “0,” switch 6 is switched on.

[0066] Delay circuit 4 delays the video signal and the
audio signal input from tuner 2 by only the time required to
perform the processing of commercial detection circuit 3 (in
this embodiment, 1 minute), and then outputs the processed
signals to modulation circuit 5. Modulation circuit § com-
presses the video signal and the audio signal input from
delay circuit 4 in a predetermined format (for example, the
MPEG2 format), and further modulates the signal by a
predetermined modulation method (for example, EFM
modulation). The modulated signal thus obtained is output to
write-in circuit 7 through switch 6. Write-in circuit 7 records
the input modulated signal on magnetic tape 8.

[0067] Reading circuit 9 of a reproduction system reads
and decodes signals recorded in magnetic tape 8 in accor-
dance with a command input from a user, and supplies the
signal thus decoded to a monitor (not shown).

[0068] The medium in which the video signal and the
audio signal are recorded is not limited to magnetic tape: the
medium may be an optical disc, a magneto-optical disc, a
hard disc, a semiconductor memory or the like.

[0069] FIG. 2 shows a first embodiment of commercial
detection circuit 3 of FIG. 1. In commercial detection circuit
3, the sound multiplex mode signal input from tuner 2 is
supplied to quiet threshold value determining unit 11 and
commercial candidate section detector 16. The video signal
is supplied to delay unit 14 and scene change detector 15, the
audio signal is supplied to A/D converter 12, and the AGC
signal is supplied to quiet threshold value determining unit
11.

[0070] Quiet threshold value determining unit 11 calcu-
lates a threshold value used in the quiet section detection
processing by using the sound multiplex mode signal, the
audio signal digitized in A/D converter 12, the AGC signal
or scene change detector 15 (or a combination thereof), and
supplies the threshold value thus calculated to quiet section
detector 13.

[0071] Quiet section detector 13 compares the level of the
digitized audio signal input from A/D converter 12 with the
threshold value supplied from quiet threshold value deter-
mining unit 11 to detect quiet sections, and outputs the
comparison result to scene change detector 185.

[0072] Scene change detector 15 compares two frame
images which are simultaneously input (a current frame and
a previous frame which is delayed by the time corresponding
to one frame [ V50 second] in delay unit 14), thereby detecting
the presence or absence of a scene change in the quiet
section, and then outputs the result to commercial candidate
section detector 16.

[0073] Commercial candidate section detector 16 converts
the information of the scene change supplied from the sound
multiplex mode signal and the scene change detector 15 to
binary signals, stores the binary signals into the built-in
memory, and detects a commercial candidate section on the
basis of the foregoing information. Note that in alternative
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embodiments, some of which are described below, other
information can be used to detect a CM candidate.

[0074] Thereafter, commercial candidate section detector
16 outputs “1” as the control signal to the switch 6 in the
commercial candidate section, and outputs “0” as the control
signal in sections other than the commercial candidate
section. Information from the previous minute is stored in
the memory contained in commercial candidate section
detector 16. In this case, the capacity of the memory is equal
to: 60 (seconds)x30 (frames)x2 (data)x1 (bit).

[0075] Next, the operation of commercial detection circuit
3 will be described with reference to the flowchart of FIG.
3. The commercial detection processing is started when each
signal is input from the tuner 2 to the commercial detection
circuit 3. In step S1, quiet threshold value determining unit
11 of commercial detection circuit 3 outputs to quiet section
detector 13 the threshold value which is calculated before-
hand (as described below) and used in the quiet section
detection processing of step S2.

[0076] The details of the quiet threshold value processing
will now be described with reference to the flowchart of
FIG. 4. In the following description, quiet threshold value
determining unit 11 performs many different functions. In
practice, these functions could be performed by one com-
ponent or by two or more components.

[0077] Instep S11,the A/D converter 12 digitizes an audio
signal (analog signal) of a predetermined minute of time
input from tuner 2 at a predetermined sampling frequency
and a predetermined quantizing level, and outputs the digital
audio signal thus obtained (for example, FIG. 5A) to quiet
threshold value determining unit 11. In other embodiments,
lengths of time other than one minute may be used. For
embodiments in which digital signals are input, the digitiz-
ing step is omitted.

[0078] Instep S12, quiet threshold value determining unit
11 converts the digital audio signal input from A/D converter
12 to absolute values as shown in FIG. 5B, and in step S13
calculates the average of the absolute values of the samples
(FIG. 50).

[0079] Instep S14, quiet threshold value determining unit
11 compares the average value obtained in step S13 with the
threshold value which has been stored until that time, and
the smaller of these two values is stored as the new threshold
value.

[0080] In step S15, quiet threshold determining unit 11
judges whether the processing of steps S11 to S14 has been
carried out on all the channels. If it is judged that the
processing has not been carried out on all the channels, the
processing goes to step S16. In step S16, quiet threshold
value determining unit 11 outputs a channel switching signal
to tuner 2. The channel is switched in accordance with the
channel switching signal.

[0081] Thereafter, if it is judged in step S15 that the
processing from the steps S11 to the step S14 has been
carried on all the channels, the quiet threshold value deter-
mining processing is completed. The quiet threshold value
determining processing is repeated at a predetermined inter-
val (for example, every 10 minutes) at all times.

[0082] Note that all channels need not be used in this
process. In other embodiments of this process, not all of the
channels are used.
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[0083] Another method for determining the quiet thresh-
old value will now be described. At a broadcast start time
and a broadcast end time of each channel, a video signal
exists but the level of an audio signal should be equal to 0.
At these times, the audio signal is received and a value
(n+A), obtained by adding the level n of the audio signal
with a predetermined offset value A, may be set as a quiet
threshold value. In this case, the broadcast start time and the
broadcast end time of each channel are assumed to be
known.

[0084] The quiet threshold value may also be determined
by using the AGC signal from the tuner 2. That is, the level
of the AGC signal from the tuner 2 and the amplitude of the
audio signal plus noise have a predictable relationship to
each other, as shown in FIG. 6. Accordingly, by estimating
the amplitude of the audio signal plus noise from the level
of the AGC signal, the threshold value corresponding to the
amplitude thus estimated can be uniquely determined.

[0085] In addition, the buzz component of the audio signal
is dependent on the brightness level of the video signal, and
thus the quiet threshold value may be determined by using
the average value of the brightness level of the video signal.
For example, when the average value of the brightness level
is high, the buzz component of the audio signal is increased
and consequently the level of the audio signal is increased
for a fixed period. Therefore, the threshold value is set to a
higher value than the usual case. When the average value of
the brightness level is low, the buzz component of the audio
signal is reduced and consequently the level of the audio
signal is reduced for a fixed period. Therefore, the threshold
value is set to a lower value than the usual case. The average
value Y, of the brightness of the video signal is calculated
according to the following equation in scene change detector
15:

YA=(ZDy)/(nxm),

[0086] where i=1 to n, j=1 to m and D;; represents a pixel
value at coordinate (i, j) of the image corresponding to the
audio signal, as shown in FIG. 7.

[0087] The quiet threshold value may also be determined
on the basis of the audio multiplex mode signal. That is, the
level of the audio signal may be the quiet threshold value
when the audio multiplex mode is changed from a bilingual
broadcast to a stereo broadcast.

[0088] Returning to FIG. 3, in step S2 quiet section
detector 13 detects a quiet section on the basis of the
threshold value which is input from quiet threshold value
determining unit 11 in step S1. The details of the quiet
section detection processing will be described with reference
to the flowchart of FIG. 8.

[0089] Instep S21,the A/D converter 12 digitizes an audio
signal (an analog signal) of a predetermined minute of time
input from tuner 2 at a predetermined sampling frequency
and a predetermined quantization level, and outputs the
digital audio signal thus obtained (for example, as shown in
FIG. 5A) to quiet threshold value determining unit 11. As
noted above, for embodiments in which a digital signal is
input, the digitizing step is omitted. In step S22, the digital
audio signal input from A/D converter 12 is converted to
absolute values as shown in FIG. 5B, and in step S23 the
average absolute value of the samples thus obtained is
calculated (FIG. 5C) by quiet section detector 13.
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[0090] In step S24, quiet threshold value determining unit
11 judges whether the average value obtained in step S23 is
smaller than the threshold value input from quiet threshold
value determining unit 11. If it is judged that the average
value is smaller than the threshold value, the processing goes
to step S25. In step S25, quiet section detector 13 judges this
section as a quiet section, and outputs the information
thereof to scene change detector 185.

[0091] Conversely, if it is judged in step S24 that the
average value is not smaller than the threshold value, the
processing goes to step S26. In step S26, quiet section
detector 13 judges this section as a section which is not quiet
and outputs the information thereof to scene change detector
15.

[0092] The processing returns to the step S3 of FIG. 3. In
step S3, scene change detector 15 detects the scene change
of two input consecutive frames and outputs the detection
result to commercial candidate section detector 16. The
details of the scene change detection processing will be
described with reference to the flowchart of FIG. 9.

[0093] In step S31, scene change detector 15 judges
whether the information input from quiet section detector 13
indicates a quiet section. If it is judged that the information
input indicates the presence of a quiet section, the processing
goes to step S32.

[0094] Instep S32, the scene change detector 15 calculates
the inverse correlation value E of two successive frame
images. Specifically, as shown in FIG. 10, the sum of the
absolute values of the differences between pixel values of
corresponding pixels of an image input through delay unit
14 (a delay image) and an image which is not input through
delay unit 14 (a through image) is calculated according to
the following equation as the inverse correlation value:

E=(|Dij_sij|)

[0095] D; and S;; represent the pixel values at the coordi-
nate (i, j) of the delay image and the through image,
respectively. The inverse correlation value is larger as the
degree of the correlation between the frames is reduced. On
the other hand, as the degree of the correlation between the
frames is increased, the inverse correlation value is smaller.

[0096] Another method of calculating the inverse corre-
lation value E is to use histograms of the pixel values of the
delay image and the through image. Alternatively, the delay
image and the through image may be divided into predeter-
mined blocks and then the inverse correlation value may be
calculated from the differences of the pixel values in some
or all of the blocks.

[0097] In step S33, scene change detector 15 judges
whether the inverse correlation value obtained in step S32 is
larger than a predetermined threshold value. If the inverse
correlation value is larger than the predetermined threshold
value (the degree of the correlation between the frames is
smaller), the processing goes to step S34.

[0098] In step S34, scene change detector 15 judges
whether a scene change exists between the two successive
frames and outputs the result to commercial candidate
section detector 16.

[0099] Conversely, in step S33, if the inverse correlation
value is not larger than the predetermined threshold value
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(the degree of the correlation between the frames is larger),
the processing goes to step S35.

[0100] In step S35, scene change detector 15 judges that
no scene change exists between the two successive frames,
and outputs the information thereof to commercial candidate
section detector 16.

[0101] Instep S31,if it is judged that the information does
not indicate a quiet section, the information is output to
commercial candidate section detector 16 and the processing
returns to the step S4 of FIG. 3.

[0102] In step S4, commercial candidate section detector
16 judges the commercial candidate section on the basis of
the frame-based audio multiplex mode signal of the previous
minute of stored binary data in the built-in memory and the
information from the scene change detector 15. Note that in
other embodiments, the audio multiplex signal need not be
used to determine commercial candidate sections.

[0103] As shown in FIG. 11, the following data are stored
in the memory contained in commercial candidate section
detector 16: with respect to the audio multiplex mode signal
(Audio_Multi[]), “1” is recorded for the stereo mode while
“0” is recorded for the monaural mode and the bilingual
mode, and with respect to the information (Scene_Change[])
input from the scene change detector 15, “1” is recorded for
a frame which is a scene change corresponding to the scene
change while “0” is recorded for a frame which is not a scene
change.

[0104] As shown in FIG. 12A, the commercial candidate
section detector 16 refers to the built-in memory to partition
the sections at every frame (scene change point) in which the
signal indicating the scene change is equal to 1 (in this case,
the scene change sections 0 to 10) and to divide the number
of frames constituting each scene change section by 30,
thereby calculating the time of the section. Further, as shown
in FIG. 12B, commercial candidate section detector 16 sets
a continuous frame having an audio multiplex mode signal
of 1 as a stereo section. Still further, as shown in FIG. 12C,
commercial candidate section detector 16 judges as a com-
mercial candidate section a section for which the time of a
single scene change section (or the total time of plural scene
change sections adjacent to the scene change section con-
cerned) is equal to an integral multiple of 15 seconds and
which is a stereo section, and outputs “1” as a control signal
to the switch 6 in response to such a commercial candidate
section. Commercial candidate section detector 16 outputs
“0” as a control signal to the switch 6 in response to sections
other than a commercial candidate section.

[0105] Switch 6 is switched off when the control signal is
“1” and switched on when the control signal is “0”. Switch
6 is supplied with the modulated video signal and the audio
signal input from modulation circuit 5. The video signal and
the audio signal are in synchronization with the control
signal from commercial candidate section detector 16,
because these signals are delayed by only one minute in
delay circuit 4. Therefore, only the video signal and audio
signal of the program are supplied to those parts to the
circuit which are subsequent to switch 6, and the video
signal and audio signal of the commercial candidate sections
are not supplied thereto. Accordingly, only the program is
recorded in magnetic tape 8.

[0106] Next, another embodiment of the commercial can-
didate section detector 16 will be described. A general
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tendency of commercials is that they have many scene
changes. In this embodiment, the characteristic of multiple
scene changes is used to identify a commercial candidate
section.

[0107] As shown in FIG. 13, the memory contained in
commercial candidate section detector 16 records not only
the information as shown in FIG. 11, but also information
(No_Sound[)) indicating a quiet section which is an output
of quiet section detector 13 (“0” for a sound portion and “1”
for a quiet portion). In this case, the following capacity is
needed to the built-in memory: 60(seconds)x30(frames)x
3(data)x1(bit).

[0108] Commercial candidate section detector 16 refers to
the built-in memory to extract a quiet section as shown in
FIG. 14A, extract a scene change point as shown in FIG.
14B, partition the scene change section at every scene
change point in the quiet section (in the case of FIG. 14C,
scene change sections 0 to 10) and divide the number of
frames constituting each scene change section by 30,
thereby calculating the time of the section.

[0109] Commercial candidate section detector 16 extracts
a section which is grouped so that the time of the single
scene change section (or the total time of plural scene
change sections adjacent to the scene change section con-
cerned) is equal to an integral multiple of 15 seconds, as
shown in FIG. 14D, and, in this embodiment, whose audio
multiplex mode signal is “1,” as shown in FIG. 14E. Then,
commercial candidate section detector 16 groups the sec-
tions and judges that a section which is grouped at an
integral multiple of 15 seconds, as shown in FIG. 14F, and
is a stereo section (in this case, sections a to ¢, and sections
d and ¢), is a commercial candidate section. Further, as
shown in FIG. 14G, commercial candidate section detector
16 compares a predetermined threshold value (for example,
“1”) with the frequency of the scene change in the commer-
cial candidate sections (in this case, the commercial candi-
date sections a, ¢, d and ¢) at both sides of the adjacent
commercial candidate section, and judges that a commercial
candidate section (in this case, the commercial candidate
sections a and ¢) having a scene change frequency larger
than the threshold value is a commercial section. Commer-
cial candidate section b, sandwiched between the commer-
cial candidate sections a and c, is also judged as a commer-
cial section.

[0110] Commercial candidate section detector 16 outputs
“1” as a control signal to the switch 6 in response to a
commercial section, and outputs “0” as a control signal to
the switch 6 in response to sections other than a commercial
section.

[0111] Next, another embodiment of the commercial can-
didate section detector 16 will be described. In this embodi-
ment, when a characteristic unique to commercials is altered
(for example, the time of a commercial is changed from an
integral multiple of 15 seconds to an integral multiple of 14
seconds or the like), the reference value used for the
judgment of the commercial candidate section is changed
accordingly.

[0112] In the above operation, commercial candidate sec-
tion detector 16 refers to the built-in memory (e.g., as shown
in FIG. 11) to partition the scene change section at every
frame whose scene change signal is “1” (in this case, scene
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change sections 0 to 10) and divide the number of frames
constituting each scene change section by 30, thereby cal-
culating the time of the section as shown in FIG. 15A. In this
embodiment, commercial candidate section detector 16 sets
as a stereo section a continuous frame whose audio multi-
plex mode signal is “1,” as shown in FIG. 15B.

[0113] Here, commercial candidate section detector 16
compares the time of the stereo section with the time of a
non-stereo section which is adjacent to the stereo section
concerned. If the time of the stereo section is sufficiently
shorter, the stereo section (for example, scene change sec-
tions 1 to 4 and scene change sections 8 and 9) is judged as
a commercial candidate section.

[0114] Since the total time of the commercial candidate
sections (the scene change sections 1 to 4) is equal to 56
seconds, commercial candidate section detector 16 judges
that the time of commercials is on a 7-second basis, a
14-second basis or a 28-second basis. Further, since the
scene change is carried out at a time interval of 14 seconds
or 28 seconds, commercial candidate section detector 16
finally judges that the time of commercials is equal to an
integral multiple of 14 seconds.

[0115] When the above result (the judgement that the time
of a commercial is equal to an integral multiple of 14
seconds) is continuously obtained at a predetermined num-
ber of times or more, commercial candidate section detector
16 judges that the time of a commercial has been changed to
an integral multiple of 14 seconds, and then uses an integral
multiple of 14 seconds as a reference value for the detection
of commercial candidate sections.

[0116] When a characteristic unique to commercials is
altered (the alteration of the commercial time as described
above, the abolition of the insertion of a black frame or blue
frame in America and Europe or the like), the reference
value or other reference information for the commercial
section judgment which is altered in accordance with the
altered absolute characteristic may be supplied from outside
of the device to commercial candidate section detector 16. In
this case, in commercial candidate section detector 16,
reference information for the detection of commercial sec-
tions may be stored in a rewritable recording medium such
as a flash memory.

[0117] Next, a second embodiment of commercial detec-
tion circuit 3 will be described with reference to FIG. 16.

[0118] This construction is obtained by adding commer-
cial block detector 21 to the construction shown in FIG. 2.
Commercial block detector 21 detects a commercial block
comprising a plurality of commercials sandwiched between
programs by using the frame number of a single commercial
candidate section detected in commercial candidate section
detector 16, and outputs a control signal to switch 6 on the
basis of the detection result.

[0119] According to this construction, the commercial
block can be detected by using the following characteristic
of commercials: when a plurality of commercials is con-
tinuously broadcast, in terms of an individual commercial,
each commercial has an error of about 5 frames relative to
a standard frame number. However, in terms of a commer-
cial block (continuous plural commercials), each commer-
cial block has an error of about 3 frames for the standard
frame number. For example, when four commercials each
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having a commercial time of 15 seconds are consecutively
broadcast, the number of frames of each commercial is equal
to 4505 (=15x30=5). However, the number of frames of
each commercial block is not equal to 1800£20 (=15x4x
30+5x%4), but is equal to 1800=3.

[0120] Next, the operation of the device will be described
with reference to FIGS. 17 and 18.

[0121] The commercial block detector 21 reads out the
frame number of each commercial candidate section a
through e (sections 1+2, 3, 4, 8 and 9 of FIG. 17A) detected
by commercial candidate section detector 16 and adds the
frame number to the frame number of a block of adjacent
commercial candidate sections (a “commercial candidate
block™) to judge whether the total number of frames is
within a permitted range of the error (£3). If commercial
block detector 21 judges that the total number of frames is
within the permitted range of the error, the commercial
candidate block is judged as a commercial block. Con-
versely, if commercial block detector 21 judges that the total
number of frames of the error is not within the permitted
range of the error, the commercial candidate block is judged
not to be a commercial block.

[0122] In this example, as shown in FIG. 17, the total
number of frames of commercial candidate sections a
through c (sections 1 to 4) is equal to 1803 (=453+446+904),
and the error (3) relative to the standard frame number 1800
(=60 secondsx30 frames) is within the permitted range, so
that this commercial candidate block is judged as a com-
mercial block. Note that in this instance, scene change
sections 1 and 2 have a total time of about 15 seconds and
were judged to comprise a single commercial candidate
section (a).

[0123] On the other hand, the total number of frames of
adjacent commercial candidate sections d and ¢ (quiet scene
change sections 8 and 9) is equal to 910 (=455+455) and the
error (10) relative to the standard frame number 900 (=30
secondsx30 frames) is out of the permitted range, so that this
commercial candidate block is judged not to be a commer-
cial block.

[0124] When the commercial candidate section is input
from the commercial candidate section detector 16, com-
mercial block detector 21 judges quiet scene change sections
1 to 4 (commercial block A) and quiet scene change sections
7 to 10 (commercial block B) as commercial blocks, as
shown in FIG. 18C.

[0125] Furthermore, commercial block detector 21 reads
out from commercial candidate section detector 16 the
number of frames of a section (scene change sections 5 and
6) which is sandwiched between the commercial blocks A
and B and is not a commercial candidate section. If the
number of frames (in this case, 150) is below a predeter-
mined threshold value (for example, 300 frames (10 sec-
onds)), commercial block detector 21 judges the section not
to be part of a program, but something like a commercial,
and then includes the sandwiched section with the preceding
and following commercial blocks A and B. That is, com-
mercial block detector 21 judges the scene change sections
1 to 10 as one commercial block, as shown in FIG. 18D.

[0126] Commercial block detector 21 outputs “1” as a
control signal to the switch 6 when a commercial block is
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detected, and outputs “0” as the control signal to the switch
6 when a commercial block is not detected.

[0127] Next, a third embodiment of commercial detection
circuit 3 will be described with reference to FIG. 19.

[0128] This construction is obtained by adding commer-
cial characteristic quantity detector 31 to the first embodi-
ment of FIG. 2. Commercial characteristic quantity detector
31 is supplied with two front and rear frame images (video
signals), digitized audio signals, information (e.g., as shown
in FIG. 11) stored in the memory contained in commercial
candidate section detector 16 and information about the
commercial candidate section detected by commercial can-
didate section detector 16. Commercial characteristic quan-
tity detector 31 judges whether the supplied information has
various characteristics of commercials and detects commer-
cial sections on the basis of the resulting judgment. Com-
mercial characteristic quantity detector 31 outputs a control
signal to switch 6 in accordance with the detection result.

[0129] The operation of commercial characteristic quan-
tity detector 31 will be described with reference to the
flowchart of FIG. 20. The commercial characteristic quan-
tity detection processing is executed on each commercial
candidate section detected by the commercial candidate
section detector 16. Although commercial characteristic
quantity detector 31 is described below as having many
functions, these functions could be performed by separate
elements.

[0130] In the embodiment described below, commercial
characteristic quantity detector 31 assigns the same value to
each commercial characteristic, but these values could be
varied to indicate that some commercial characteristics are
more likely than others to be associated with a commercial.
For example, the telop detection of step S46 and the char-
acter detection of step S47 could be assigned a higher value
than other commercial characteristics. Moreover, any of the
criteria used to detect or verify commercial candidate sec-
tions could also be used by commercial characteristic quan-
tity detector 31, e.g., the number of frames of a commercial
candidate group or of a commercial candidate, quiet scene
change sections or the audio multiplex mode.

[0131] In step S41, commercial characteristic quantity
detector 31 initializes the commercial characteristic value to
0. In step S42, commercial characteristic quantity detector
31 counts the scene change frequency of the commercial
candidate section input from the commercial candidate
section detector 16, and judges whether the scene change
frequency is above a predetermined threshold value (e.g., 5
per 15 seconds). If it is judged that the measured scene
change frequency is above the predetermined threshold
value, “1” is added to the commercial characteristic value.
Conversely, if it is judged that the measured scene change
frequency is less than the predetermined threshold value, no
addition is carried out on the commercial characteristic
value. This processing is based on a general observation that
commercials often have numerous scene changes. In step
S42, commercial characteristic quantity detector 31 detects
the periodicity of the audio signal of a commercial candidate
section. The periodicity detection processing of the audio
signal is based on the observation that repeated phrases of
background music (e.g., “jingles”) are often used in com-
mercials. In the periodicity detection step, the rhythm of
background music may also be detected.
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[0132] The periodicity detection processing of the audio
signal will be described with reference to the flowchart of
FIG. 21. In step S61, as shown in FIG. 22, commercial
characteristic quantity detector 31 detects as peaks those
points at which the level of the audio signal input from A/D
converter 12 is greater than or equal to a predetermined
threshold value (FIG. 22B). FIG. 22A shows the audio
signal as an analog signal.

[0133] In step S62, commercial characteristic quantity
detector 31 judges whether the peaks detected in step S61
have a longer periodicity than a predetermined period (sev-
eral seconds). The judgment of the periodicity may be
performed by using a FFT (Fast Fourier Transform) or by
merely measuring the intervals between peaks. If it is judged
that the detected peaks have a longer periodicity than the
predetermined period, the processing goes to step S63.

[0134] In step S63, commercial characteristic quantity
detector 31 adds “1” to the commercial characteristic value.
If it is judged in step S62 that the detected peak does not
have a longer periodicity than the predetermined period, no
addition is carried out on the commercial characteristic
value, and thus step S63 is skipped.

[0135] Returning to step S44 of FIG. 20, commercial
characteristic quantity detector 31 detects the continuity of
the audio signal and the video signal of the commercial
candidate section in step S44. The continuity detection
processing will be described with reference to the flowchart
of FIG. 23.

[0136] In step S71, commercial characteristic quantity
detector 31 judges whether the periodicity of the peaks of the
audio signal continues for a time which is equal to 95% or
more of the commercial candidate section. The measure-
ment of the continuity time of the periodicity of the peaks is
performed by using the information obtained in step S43. If
it is judged that the periodicity of the peaks of the audio
signal continues for a time which is equal to 95% or more
of the commercial candidate section, the processing goes to
step S72.

[0137] In step S72, commercial characteristic quantity
detector 31 adds “1” to the commercial characteristic value.

[0138] Ifitisjudged in step S71 that the periodicity of the
peaks of the audio signal does not continue for a time which
is equal to 95% or more of the commercial candidate
section, no addition is carried out on the commercial char-
acteristic value and step S72 is skipped.

[0139] In step S73, commercial characteristic quantity
detector 31 calculates the difference between the pixel
values of corresponding pixels of two successive images and
detects pixels whose differential values are below a prede-
termined threshold value, that is, pixels having no motion
between the two images. In step S74, commercial charac-
teristic quantity detector 31 generates a histogram of the
pixel values of the pixels detected in step S73, and detects
the pixel value indicating the maximum value as a repre-
sentative color of the background. The processing of steps
S73 and S74 is repetitively carried out in the commercial
candidate section at a predetermined interval.

[0140] In step S75, commercial characteristic quantity
detector 31 refers to plural representative colors of the
background detected in step S74, and judges whether the
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same pixel value is continuously detected as the represen-
tative color of the background. If it is judged that the same
pixel value is continuously detected as the representative
color of the background, the processing goes to step S76.

[0141] In step S76, commercial characteristic quantity
detector 31 adds “1” to the commercial characteristic value.

[0142] TIfitis judged in step S75 that the same pixel value
is not continuously detected as the representative color of
the background, no addition is carried out on the commercial
characteristic value and step S76 is skipped.

[0143] Returning to step S45 of FIG. 20, the commercial
characteristic quantity detector 31 detects the repetition of
the image in step S45. The repetition detection processing is
based on the observation that the same images are often
repeated in commercials. For example, a ketchup commer-
cial of 15 seconds might include a green forest scene (3
seconds), a blue sky scene (2 seconds), a green forest scene
(2 seconds), a red ketchup scene (3 seconds), a green forest
scene (2 seconds) and a red ketchup scene (3 seconds).

[0144] The repetition detection processing of this image
will be described with reference to the flowchart of FIG. 24.

[0145] In step S81, commercial characteristic quantity
detector 31 segments the commercial candidate section at
scene change points. In step S82, commercial characteristic
quantity detector 31 generates a histogram of the pixel
values of each scene segmented in step S81 with 16 grada-
tions, and detects the pixel value indicating the maximum
value as a representative color of the scene.

[0146] In step S83, commercial characteristic quantity
detector 31 judges whether the representative color of the
scene is repeated (the same representative color is detected
in different scenes) in the commercial candidate section. If
it is judged that the representative color of the scene is
repeated, the processing goes to step S84.

[0147] In step S84, commercial characteristic quantity
detector 31 adds “1” to the commercial characteristic value.

[0148] If it is judged in step S83 that the representative
color of the scene is not repeated, no addition is carried out
on the commercial characteristic value, and thus step S84 is
skipped.

[0149] Returning to the step S46 of FIG. 20, commercial
characteristic quantity detector 31 detects a “telop” (which
could be a logo, a graphic, a mark, a slogan, or the like), as
shown in FIG. 26A. The telop detection processing is based
on the general observation that a telop is often displayed at
or near the end time of a commercial. However, this routine
could search for a telop at any part of a commercial
candidate section.

[0150] The telop detection processing will be described
with reference to the flowchart of FIG. 25. In step S91,
commercial characteristic quantity detector 31 detects pixels
which have the same pixel value and are adjacent to other
pixels whose number is larger than a predetermined number
in each frame image of a predetermined time (for example,
5 seconds) from the end of a commercial candidate section,
as shown in FIG. 26(B).

[0151] In step S92, commercial characteristic quantity
detector 31 searches and regionalizes pixels having the same
pixel value as the pixels detected in step S91, as shown in
FIG. 26(C).
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[0152] In step S93, commercial characteristic quantity
detector 31 judges whether the area obtained in step S92 is
continuous in time (i.e., if the same area exists in the prior
frame and in the next frame). If it is judged that the area is
continuous in time, the processing goes to step S94.

[0153] In step S94, commercial characteristic quantity
detector 31 detects the centroid of all the areas on an image,
and calculates the average value of the distance between the
centroid and each point on the areas. Commercial charac-
teristic quantity detector 31 further compares the average
value thus calculated with a predetermined threshold value
to judge whether the areas are dense not. If it is judged that
the areas are dense, the processing goes to step S985.

[0154] In step S95, commercial characteristic quantity
detector 31 adds “1” to the commercial characteristic value.

[0155] If it is judged in step S93 that the areas are not
continuous in time, no addition is carried out on the com-
mercial characteristic value, and thus step S95 is skipped.

[0156] Returning to step S47 of FIG. 20, by using the
same method as the telop detection processing as described
above, commercial characteristic quantity detector 31 judges
whether characters exist on an image for a time longer than
a predetermined time from the start to the end of the
commercial candidate section. If it is judged that characters
exist on the image for a time longer than the predetermined
time, “1” is added to the commercial characteristic value.
Conversely, if it is judged that the characters do not exist on
the image for a time longer than the predetermined time, no
addition is carried out to the commercial characteristic
value. This processing is based on a general observation that
characters are often displayed in commercials.

[0157] In step S48, commercial characteristic quantity
detector 31 detects the rate of a quiet section other than the
start and end points of the commercial candidate section.
The quietness rate detection processing is based on the
general observation that quiet sections are rare in commer-
cials. The quietness rate detection will be described with
reference to the flowchart of FIG. 27.

[0158] In step S101, commercial characteristic quantity
detector 31 reads out the information (e.g., the information
shown in FIG. 11) stored in the memory of the commercial
candidate section detector 16, and detects the frame number
of the quiet section other than the start and end points of the
commercial candidate section, as shown in FIG. 28. Further,
commercial characteristic quantity detector 31 divides the
frame number of the quiet section thus detected by the
number of all the frames constituting the commercial can-
didate section to calculate the quietness rate.

[0159] In step S102, commercial characteristic quantity
detector 31 judges whether the quietness rate calculated in
step S101 is smaller than a predetermined threshold value.
If it is judged that the quietness rate is smaller than the
predetermined threshold value, the processing goes to step
$103.

[0160] In step S103, commercial characteristic quantity
detector 31 adds “1” to the commercial characteristic value.

[0161] Ifitisjudged in step S102 that the quictness rate is
not smaller than the predetermined threshold value, no
addition is carried out to the commercial characteristic
value, and thus step S103 is skipped.
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[0162] Returning to step S49 of FIG. 20, commercial
characteristic quantity detector 31 judges whether the com-
mercial characteristic value is larger than a predetermined
threshold value or not. If it is judged that the commercial
characteristic value is larger than the predetermined thresh-
old value, the processing goes to step S50. In step S50,
commercial characteristic quantity detector 31 judges the
commercial candidate section to be a commercial section.

[0163] If it is judged in step S49 that the commercial
characteristic value is not larger than the predetermined
threshold value, the processing goes to step S51. In step S51,
commercial characteristic quantity detector 31 judges the
commercial candidate section not to be a commercial sec-
tion.

[0164] In connection with this judgment result, commer-
cial characteristic quantity detector 31 outputs “1” as a
control signal to switch 6 in a commercial section, and
outputs “0” as a control signal to switch 6 out of the
commercial section.

[0165] As described above, in a video recorder (FIG. 1) of
this embodiment, only a program of a television broadcast is
recorded on magnetic tape 8, and no commercial is recorded
on magnetic tape 8. Accordingly, when magnetic tape 8 is
reproduced, only the program is displayed.

[0166] Some users want to record commercials, although
these users typically fast-forward or skip the commercials
when the recording is played. Therefore, a second embodi-
ment of a video recorder which satisfies these needs, and to
which the present invention is applied, will be described
with reference to FIG. 29. This embodiment is obtained by
removing switch 6 from the construction shown in FIG. 1
and supplying the commercial detection result of commer-
cial detection circuit 3 to write-in circuit 7.

[0167] Inthe recording system of the second embodiment,
write-in circuit 7 records all the video and audio signals
(programs and commercials) of a television broadcast input
from modulation circuit 5 on magnetic tape 8, and records
information about the commercials (the time positions of the
commercials, etc.) at predetermined positions on magnetic
tape 8 on the basis of information from commercial detec-
tion circuit 3.

[0168] In the reproduction system, when a command for
reproducing only the program (a command for removing
commercials) is input from a user, read-out circuit 9 removes
(fast-forwards or the like) the commercials on the basis of
the information regarding the commercials recorded at pre-
determined positions of magnetic tape 8, demodulates only
the program and supplies it to a monitor (not shown).

[0169] The present invention is not limited to a video
recorder; it may be applied to a television receiver, a tuner,
etc.

[0170] A computer program to perform the processing
described above can be supplied to users not only via a
recording medium such as a magnetic disc, CD-ROM or the
like, but also a network supply medium such as Internet, a
digital satellite or the like.

[0171] As described above, according to the information
processing device, the information processing method and
the supply medium of the present invention, a commercial
candidate section is detected, the characteristics of commer-
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cials are detected in the commercial candidate section, a
predetermined value is added to a commercial quantity value
in accordance with the detection result, and it is judged on
the basis of the commercial quantity value whether the
commercial candidate section is a commercial or the like.
Therefore, commercials contained in a television broadcast
can be reliably detected.

[0172] Although only certain embodiments have been
described in detail, those having ordinary skill in the art will
certainly understand that many modifications are possible
without departing from the teachings thereof. All such
modifications are intended to be encompassed within the
following claims.

We claim:

1. An apparatus for processing a television signal, wherein
the television signal comprises programs and commercials,
the apparatus comprising:

receiving means for receiving a television signal;

detecting means for detecting a commercial candidate
section in the television signal;

determining means for determining characteristics of the
commercial candidate section; and

judgement means for judging whether or not the com-
mercial candidate section is a commercial, based on the
characteristics detected by the determining means.

2. The apparatus of claim 1, wherein:

the commercial candidate section comprises scene
changes; and

the determining means comprises means for determining
a frequency of the scene changes in the commercial
candidate section.
3. The apparatus of claim 1, wherein the determining
means comprises:

periodicity detecting means for detecting whether or not
the audio signal in the commercial candidate section
has a periodicity; and

periodicity calculation means for calculating the period-
icity detected by the periodicity detecting means.

4. The apparatus of claim 1, wherein:

the commercial candidate section comprises an audio
signal with periodicity; and

the determining means comprises means for determining
a degree of continuity of the periodicity of the audio
signal.

5. The apparatus of claim 1, wherein:

the commercial candidate section comprises a video sig-
nal with repetition; and

the determining means comprises means for determining
the repetition of the video signal in the commercial
candidate section.

6. The apparatus of claim 1, wherein the determining
means comprises means for determining whether or not a
telop exists in the video signal of the commercial candidate
section.
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7. The apparatus of claim 1, wherein the determining
means comprises means for determining whether or not a
character exists in the video signal of the commercial
candidate section.

8. The apparatus of claim 1, wherein the determining
means comprises means for determining a quietness rate in
the commercial candidate section.

9. The apparatus of claim 1, wherein:

the television signal comprises quiet frames; and

the detecting means comprises means for detecting quiet
frames of the television signal which are disposed
between a program and a commercial candidate sec-
tion.
10. An apparatus for processing a television signal,
wherein the television signal comprises programs, commer-
cials and scene changes, the apparatus comprising:

receiving means for receiving a television signal;

commercial candidate section detecting means for detect-
ing a commercial candidate section in the television
signal;

frequency determining means for determining a fre-
quency of scene changes in the commercial candidate
section and for increasing a commercial characteristic
value if the frequency of scene changes is above a
predetermined level;

periodicity determining means for determining whether or
not the audio signal in the commercial candidate sec-
tion has a periodicity, for calculating a level of peri-
odicity detected and for increasing a commercial char-
acteristic value if the calculated periodicity is above a
predetermined level;

continuity determining means for determining a level of
continuity of the periodicity of the audio signal in the
commercial candidate section and for increasing a
commercial characteristic value if the continuity is
above a predetermined level;

repetition determining means for determining a level of
repetition of the video signal in the commercial candi-
date section and for increasing a commercial charac-
teristic value if the repetition is above a predetermined
level;

telop detecting means for detecting a telop in the video
signal of the commercial candidate section and for
increasing a commercial characteristic value if a telop
is detected;

character detecting means for detecting a character in the
video signal of the commercial candidate section and
for increasing a commercial characteristic value if a
character is detected;

quietness rate determining means for determining the
quietness rate of the commercial candidate section and
for increasing a commercial characteristic value if the
quietness rate is below a predetermined level; and

judgement means for judging whether or not the com-
mercial candidate section is a commercial, based on the
commercial characteristic value resulting from the
operations of the frequency determining means, the
periodicity determining means, the continuity deter-
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mining means, the repetition determining means, the
telop determining means, the character determining
means and the quietness rate determining means.
11. An apparatus for processing a television signal,
wherein the television signal comprises an audio signal and
a video signal, the apparatus comprising:

receiving means for receiving the television signal;

determining means for determining a quiet threshold
value from the television signal;

comparing means for making a comparison of the audio
signal and the quiet threshold value; and

judging means for judging whether or not a portion of the
television signal is a commercial candidate section
according to the comparison.

12. The apparatus of claim 11, wherein:

the television signal comprises scene changes;

the determining means comprises means for detecting the
scene changes and means for detecting the audio signal
during the scene changes; and

the determining means determines the quiet threshold
value based on the audio signal at the scene changes.
13. The apparatus of claim 11, wherein:

the television signal comprises an audio multiplex mode
signal;

the determining means comprises means for detecting the
audio multiplex mode from the audio multiplex mode
signal and means for detecting the audio signal when
the audio multiplex mode changes; and

the determining means determines the quiet threshold
value based on the audio signal at the time the audio
multiplex mode changes.

14. The apparatus of claim 11, wherein:

the television signal comprises a program start time;

the determining means comprises means for detecting the
program start time and means for detecting the audio
signal at the program start time; and

the determining means determines the quiet threshold
value based on the audio signal at the program start
time.

15. The apparatus of claim 11, wherein:

the television signal comprises a program end time;

the determining means comprises means for detecting the
program end time and means for detecting the audio
signal at the program end time; and

the determining means determines the quiet threshold
value based on the audio signal at the program end
time.

16. The apparatus of claim 11, wherein:

the television signal comprises an AGC signal;

the determining means comprises means for detecting the
AGC signal and means for detecting the audio signal;
and

the determining means determines the quiet threshold
value based on the audio signal and the AGC signal.
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17. The apparatus of claim 11, wherein:
the video signal comprises a brightness level;

the determining means comprises means for determining
the brightness level and means for detecting the audio
signal; and

the determining means determines the quiet threshold
value based on the audio signal and the brightness
level.

18. The apparatus of claim 11, wherein:

the television signal is organized in channels;

the determining means comprises selecting means for
selecting one or more channels of the television signal;
and

the determining means determines the quiet threshold
value based on the audio signal of each channel
selected by the selecting means.

19. The apparatus of claim 18, wherein the determining
means determines the quiet threshold value at a predeter-
mined time interval.

20. The apparatus of claim 18, further comprising:

storing means for storing a previous quiet threshold value;

quiet threshold value comparing means for determining
whether the new quiet threshold value based on the
audio portion of each selected channel of the television
signal is smaller than the previous quiet threshold
value; and

means for outputting the new quiet threshold value to the
storing means if the quiet threshold value comparing
means determines that the new quiet threshold value is
smaller than the previous quiet threshold value.
21. An apparatus for processing a television signal,
wherein the television signal comprises programs and com-
mercials, the apparatus comprising:

a receiver for receiving a television signal;

a first detector for detecting a commercial candidate
section in the television signal;

a second detector for detecting characteristics of the
commercial candidate section; and

a judgment circuit for judging whether or not the com-
mercial candidate section is a commercial, based on the
characteristics detected by the second detector.

22. The apparatus of claim 21, wherein:

the commercial candidate section comprises scene
changes; and

the second detector detects the frequency of the scene
changes in the commercial candidate section.
23. The apparatus of claim 21, wherein:

the commercial candidate section comprises an audio
signal which has a periodicity; and

the second detector detects the periodicity of the audio
signal in the commercial candidate section.
24. The apparatus of claim 21, wherein:

the commercial candidate section comprises an audio
signal with periodicity; and

the second detector detects a continuity of the periodicity
of the audio signal in the commercial candidate section.
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25. The apparatus of claim 21, wherein:

the commercial candidate section comprises a video sig-
nal with repetition; and

the second detector detects repetition of the video signal

in the commercial candidate section.

26. The apparatus of claim 21, wherein the second detec-
tor determines whether or not a telop exists in the video
signal of the commercial candidate section.

27. The apparatus of claim 21, wherein the second detec-
tor determines whether or not a character exists in the video
signal of the commercial candidate section.

28. The apparatus of claim 21, wherein the second detec-
tor detects a quietness rate of the commercial candidate
section.

29. The apparatus of claim 21, wherein:

the television signal comprises quiet frames; and

the first detector detects quiet frames of the television
signal which are disposed between a program and a
commercial candidate section.
30. An apparatus for processing a television signal,
wherein the television signal comprises programs, commer-
cials and scene changes, the apparatus comprising:

a receiver for receiving a television signal;

a commercial candidate section detecting circuit for
detecting a commercial candidate section in the televi-
sion signal;

a commercial characteristic value counter for storing a
previous commercial characteristic value, for receiving
a commercial characteristic value signal and for adding
a commercial characteristic value from the commercial
characteristic value signal to the previous commercial
characteristic value;

a frequency determining circuit for determining a fre-
quency of scene changes in the commercial candidate
section and for sending a commercial characteristic
value signal to the commercial characteristic value
counter if the frequency of scene changes is above a
predetermined level;

a periodicity determining circuit for detecting whether or
not the audio signal in the commercial candidate sec-
tion has a periodicity, for calculating a level of peri-
odicity detected and for sending a commercial charac-
teristic value signal to the commercial characteristic
value counter if the calculated periodicity is above a
predetermined level;

a continuity determining circuit for determining a level of
continuity of the periodicity of the audio signal in the
commercial candidate section and for sending a com-
mercial characteristic value signal to the commercial
characteristic value counter if the continuity is above a
predetermined level;

a repetition determining circuit for determining a level of
repetition of the video signal in the commercial candi-
date section and for sending a commercial character-
istic value signal to the commercial characteristic value
counter if the repetition is above a predetermined level;

a telop detecting circuit for detecting a telop in the video
signal of the commercial candidate section and for
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sending a commercial characteristic value signal to the
commercial characteristic value counter if a telop
exists;

a character detecting circuit for detecting a character in
the video signal of the commercial candidate section
and for sending a commercial characteristic value sig-
nal to the commercial characteristic value counter if a
character is detected;

a quietness rate determining circuit for determining the
quietness rate of the commercial candidate section and
for sending a commercial characteristic value signal to
the commercial characteristic value counter if the qui-
etness rate is below a predetermined level; and

a judgement circuit for judging whether or not the com-
mercial candidate section is a commercial, based on the
commercial characteristic value in the commercial
characteristic value counter.

31. An apparatus for processing a television signal,

wherein the television signal comprises an audio portion, the
apparatus comprising:

a receiver for receiving the television signal;

a quiet threshold value determining circuit for determin-
ing a quiet threshold value from the television signal;

a comparitor for making a comparison of the audio
portion of the television signal and the quiet threshold
value; and

a judging circuit for judging whether or not a portion of
the television signal is a commercial candidate section
according to the comparison.

32. The apparatus of claim 31, wherein:

the television signal comprises scene changes;

the quiet threshold value determining circuit comprises a
scene change detector and an amplitude detector for
measuring the amplitude of the audio portion of the
television signal during the scene changes; and

the quiet threshold value determining circuit determines
the quiet threshold value based on the audio portion of
the television signal at the scene changes.

33. The apparatus of claim 31, wherein:

the television signal comprises an audio multiplex mode
signal;

the quiet threshold value determining circuit comprises an
audio multiplex mode detector for determining the state
of the audio multiplex mode signal and an amplitude
detector for measuring the amplitude of the audio
signal when the audio multiplex mode changes; and

the quiet threshold value determining circuit determines
the quiet threshold value based on the audio signal at
the time the audio multiplex mode changes.

34. The apparatus of claim 31, wherein:
the television signal comprises a program start time;

the quiet threshold value determining circuit comprises a
program start time detector and an amplitude detector
for measuring the amplitude of the audio signal the
audio signal at the program start time; and
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the quiet threshold value determining circuit determines
the quiet threshold value based on the amplitude of the
audio signal at the program start time.

35. The apparatus of claim 31, wherein:

the television signal comprises a program end time;

the quiet threshold value determining circuit comprises a
program end time detector and an amplitude detector
for measuring the amplitude of the audio signal the
audio signal at the program end time; and

the quiet threshold value determining circuit determines
the quiet threshold value based on the amplitude of the
audio signal at the program end time.

36. The apparatus of claim 31, wherein:

the television signal comprises an AGC signal;

the quiet threshold value determining circuit comprises a
voltage detector for detecting amplitude of the AGC
signal and an amplitude detector for measuring the
amplitude of the audio signal; and

the quiet threshold value determining circuit determines
the quiet threshold value based on the audio signal and
the AGC signal.

37. The apparatus of claim 31, wherein:

the video signal comprises a brightness level;

the quiet threshold value determining circuit comprises a
brightness detection circuit for determining the bright-
ness level of the video signal and an amplitude detector
for measuring the amplitude of the audio signal; and

the quiet threshold value determining circuit determines
the quiet threshold value based on the amplitude and
the brightness level.

38. The apparatus of claim 31, wherein:

the television signal is organized in channels;

the quiet threshold value determining circuit comprises a
channel selector for selecting one or more channels of
the television signal; and

the quiet threshold value determining circuit determines
the quiet threshold value based on the audio portion of
each channel of the television signal selected by the
selecting means.

39. The apparatus of claim 38, wherein the quiet threshold
value determining circuit determines the quiet threshold
value at a predetermined time interval.

40. The apparatus of claim 38, further comprising:

a memory for storing a previous quiet threshold value;

a quiet threshold value comparing circuit for comparing
the quiet threshold value based on the audio portion of
each channel of the television signal with the previous
quiet threshold value and for outputting the smaller of
the two values to the memory.

41. A method for processing a television signal, wherein

the television signal comprises programs and commercials,
the method comprising:

a receiving step of receiving a television signal;

a detecting step of detecting a commercial candidate
section in the television signal;

May 9, 2002

a determining step of determining characteristics of the
commercial candidate section; and

a judgement step of judging whether or not the commer-
cial candidate section is a commercial, based on the
characteristics detected in the determining step.

42. The method of claim 41, wherein:

the commercial candidate section comprises scene
changes; and

the determining step comprises the step of determining
the frequency of the scene changes in the commercial
candidate section.
43. The method of claim 41, wherein the determining step
comprises:

a periodicity determining step of determining whether or
not the audio signal in the commercial candidate sec-
tion has a periodicity; and

a periodicity calculating step of calculating the periodicity
determined in the periodicity determining step.
44. The method of claim 41, wherein:

the commercial candidate section comprises an audio
signal which has a periodicity; and

the determining step comprises the step of determining
the continuity of the periodicity.
45. The method of claim 41, wherein:

the commercial candidate section comprises a video sig-
nal which has repetition; and

the determining step comprises the step of determining
the amount of repetition of the video signal in the
commercial candidate section.

46. The method of claim 41, wherein the determining step
comprises the step of determining whether a telop exists in
the video signal of the commercial candidate section.

47. The method of claim 41, wherein the determining step
comprises the step of determining whether a character exists
in the video signal of the commercial candidate section.

48. The method of claim 41, wherein the determining step
comprises the step of determining a quietness rate of the
commercial candidate section.

49. The method of claim 41, wherein:

the television signal comprises quiet frames; and

the detecting step comprises the step of detecting quiet
frames of the television signal which are disposed
between a program and a commercial candidate sec-
tion.
50. A method for processing a television signal, wherein
the television signal comprises programs, commercials and
scene changes, the method comprising:

a receiving step of receiving a television signal;

a commercial candidate section detecting step of detecting
a commercial candidate section in the television signal;

a frequency determining step, comprising the steps of
determining a frequency of scene changes in the com-
mercial candidate section and of increasing a commer-
cial characteristic value if the frequency of scene
changes is above a predetermined level;

a periodicity determining step, comprising the steps of
determining a periodicity of the audio signal in the
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commercial candidate section and of increasing a com-
mercial characteristic value if the periodicity is above
a predetermined level;

a continuity determining step, comprising the steps of
determining a continuity of a periodicity of the audio
signal in the commercial candidate section and of
increasing a commercial characteristic value if the
continuity is above a predetermined level;

a repetition detecting step, comprising the steps of detect-
ing a repetition of the video signal in the commercial
candidate section and of increasing a commercial char-
acteristic value if the repetition is above a predeter-
mined level;

a telop searching step, comprising the steps of searching
for a telop in the video signal of the commercial
candidate section and of increasing a commercial char-
acteristic value if a telop is detected;

a character searching step, comprising the steps of search-
ing for a character in the video signal of the commercial
candidate section and of increasing a commercial char-
acteristic value if a characters is detected;

a quietness rate determining step, comprising the steps of
determining the quietness rate of the commercial can-
didate section and of increasing a commercial charac-
teristic value if the quietness rate is below a predeter-
mined level; and

a judgement step of judging whether or not the commer-
cial candidate section is a commercial, based on the
commercial characteristic value after the preceding
steps are performed.

51. A method of processing a television signal, wherein

the television signal comprises an audio signal and a video
signal, the method comprising:

a receiving step of receiving the television signal;

a determining step of determining a quiet threshold value
from the television signal;

a comparing step of making a comparison of the audio
signal and the quiet threshold value; and

a judging step of judging whether or not a portion of the
television signal is a commercial candidate section
according to the comparison.

52. The method of claim 51, wherein the television signal

comprises scene changes and wherein the determining step
comprises:

a step of detecting the scene changes;

a step of detecting the audio signal during the scene
changes; and

a step of determining the quiet threshold value based on
the audio signal at the scene changes.
53. The method of claim 51, wherein the television signal
comprises an audio multiplex mode signal and wherein the
determining step comprises:

a step of detecting the audio multiplex mode from the
audio multiplex mode signal;

a step of detecting the audio signal when the audio
multiplex mode changes; and
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a step of determining the quiet threshold value based on
the audio signal at the time the audio multiplex mode
changes.

54. The method of claim 51, wherein the television signal

comprises a program start time and wherein the determining
step comprises:

a step of detecting the program start time;

a step of detecting the audio signal at the program start
time; and

a step of determining the quiet threshold value based on
the audio signal at the program start time.
55. The method of claim 51, wherein the television signal
comprises a program end time and wherein the determining
step comprises:

a step of detecting the program end time;

a step of detecting the audio signal at the program end
time; and

a step of determining the quiet threshold value based on
the audio signal at the program end time.
56. The method of claim 51, wherein the television signal
comprises an AGC signal and wherein the determining step
comprises:

a step of detecting the AGC signal;
a step of detecting the audio signal; and

a step of determining the quiet threshold value based on
the audio signal and the AGC signal.
57. The method of claim 51, wherein the video signal
comprises a brightness level and wherein the determining
step comprises:

a step of determining the brightness level;
a step of detecting the audio signal; and

a step of determining the quiet threshold value based on
the audio signal and the brightness level.
58. The method of claim 51, wherein the television signal
is organized in channels and wherein the determining step
comprises:

a selecting step of selecting each channel of the television
signal; and

a calculating step of calculating the quiet threshold value
based on the audio portion of each channel of the
television signal selected by the selecting step.

59. The method of claim 58, wherein the calculating step
calculates the quiet threshold value at a predetermined time
interval.

60. The method of claim 58, further comprising:

a storing step of storing a previous quiet threshold value;

a quiet threshold value comparing step of determining
whether the new quiet threshold value based on the
audio portion of each channel of the television signal is
smaller than the previous quiet threshold value; and

a step of outputting the new quiet threshold value to the
storing step if the new quiet threshold value is smaller
than the previous quiet threshold value.

61. A provision medium for providing a program which is

readable by a computer to control an apparatus to execute a
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detection routine for detecting commercials included in a
television broadcast, the detection routine comprising:

a receiving step of receiving a television signal;

a detecting step of detecting a commercial candidate
section in the television signal;

a determining step of detecting characteristics of the
commercial candidate section; and

a judgement step of judging whether or not the commer-
cial candidate section is a commercial, based on the
characteristics detected in the determining step.

62. The provision medium of claim 61, wherein:

the commercial candidate section comprises scene
changes; and

the determining step comprises the step of determining
the frequency of the scene changes in the commercial
candidate section.

63. The provision medium of claim 61, wherein:

the commercial candidate section comprises an audio
signal which has a periodicity; and

the second determining step comprises the step of deter-
mining the periodicity of the audio signal in the com-
mercial candidate section.

64. The provision medium of claim 61, wherein:

the commercial candidate section comprises an audio
signal which has a periodicity; and

the determining step comprises the step of determining a
level of continuity of the periodicity of the audio signal
in the commercial candidate section.

65. The provision medium of claim 61, wherein:

the commercial candidate section comprises a video sig-
nal which has repetition; and

the determining step comprises the step of determining a
level of repetition of the video signal in the commercial
candidate section.

66. The provision medium of claim 61, wherein the
determining step comprises the step of determining whether
a telop exists in the video signal of the commercial candidate
section.

67. The provision medium of claim 61, wherein the
determining step comprises the step of determining whether
a character exists in the video signal of the commercial
candidate section.

68. The provision medium of claim 61, wherein the
determining step comprises the step of determining a qui-
etness rate of the commercial candidate section.

69. The provision medium of claim 61, wherein:

the television signal comprises quiet frames; and

the detecting step comprises the step of detecting quiet
frames of the television signal which are disposed
between a program and a commercial candidate sec-
tion.

70. A provision medium for providing a program which is
readable by a computer to control an apparatus to execute a
detection routine for detecting commercials included in a
television broadcast, the detection routine comprising:

a receiving step of receiving a television signal;
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a commercial candidate section detecting step of detecting
a commercial candidate section in the television signal;

a frequency determining step, comprising the steps of
determining a frequency of scene changes in the com-
mercial candidate section and of increasing a commer-
cial characteristic value if the frequency of scene
changes is above a predetermined level;

a periodicity determining step, comprising the steps of
determining a periodicity of the audio signal in the
commercial candidate section and of increasing a com-
mercial characteristic value if the periodicity is above
a predetermined level;

a continuity determining step, comprising the steps of
determining a continuity of a periodicity of the audio
signal in the commercial candidate section and of
increasing a commercial characteristic value if the
continuity is above a predetermined level;

a repetition detecting step, comprising the steps of detect-
ing a repetition of the video signal in the commercial
candidate section and of increasing a commercial char-
acteristic value if the repetition is above a predeter-
mined level;

a telop searching step, comprising the steps of searching
for a telop in the video signal of the commercial
candidate section and of increasing a commercial char-
acteristic value if a telop is detected;

a character searching step, comprising the steps of search-
ing for a character in the video signal of the commercial
candidate section and of increasing a commercial char-
acteristic value if a characters is detected,

a quietness rate determining step, comprising the steps of
determining the quietness rate of the commercial can-
didate section and of increasing a commercial charac-
teristic value if the quietness rate is below a predeter-
mined level; and

a judgement step of judging whether or not the commer-
cial candidate section is a commercial, based on the
commercial characteristic value after the preceding
steps are performed.

71. Aprovision medium for providing a program which is
readable by a computer to control an apparatus to execute a
detection routine for detecting commercials included in a
television broadcast, the detection routine comprising:

a receiving step of receiving the television signal;

a determining step of determining a quiet threshold value
from the television signal;

a comparing step of making a comparison of the audio
signal and the quiet threshold value; and

a judging step of judging whether or not a portion of the
television signal is a commercial candidate section
according to the comparison.

72. The provision medium of claim 71, wherein the

television signal comprises scene changes and wherein the
determining step comprises:

a step of detecting the scene changes;

a step of detecting the audio signal during the scene
changes; and
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a step of determining the quiet threshold value based on
the audio signal at the scene changes.
73. The provision medium of claim 71, wherein the
television signal comprises an audio multiplex mode signal
and wherein the determining step comprises:

a step of detecting the audio multiplex mode from the
audio multiplex mode signal;

a step of detecting the audio signal when the audio
multiplex mode changes; and

a step of determining the quiet threshold value based on
the audio signal at the time the audio multiplex mode
changes.

74. The provision medium of claim 71, wherein the

television signal comprises a program start time and wherein
the determining step comprises:

a step of detecting the program start time;

a step of detecting the audio signal at the program start
time; and

a step of determining the quiet threshold value based on
the audio signal at the program start time.
75. The provision medium of claim 71, wherein the
television signal comprises a program end time and wherein
the determining step comprises:

a step of detecting the program end time;
a step of detecting the audio signal at the program end
time; and

a step of determining the quiet threshold value based on
the audio signal at the program end time.
76. The provision medium of claim 71, wherein the
television signal comprises an AGC signal and wherein the
determining step comprises:

a step of detecting the AGC signal;
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a step of detecting the audio signal; and

a step of determining the quiet threshold value based on
the audio signal and the AGC signal.
77. The provision medium of claim 71, wherein the video
signal comprises a brightness level and wherein the deter-
mining step comprises:

a step of determining the brightness level;
a step of detecting the audio signal; and

a step of determining the quiet threshold value based on
the audio signal and the brightness level.
78. The provision medium of claim 71, wherein the
television signal is organized in channels and wherein the
determining step comprises:

a selecting step of selecting each channel of the television
signal; and

a calculating step of calculating the quiet threshold value
based on the audio portion of each channel of the
television signal selected by the selecting step.

79. The provision medium of claim 78, wherein the
calculating step calculates the quiet threshold value at a
predetermined time interval.

80. The provision medium of claim 78, further compris-
ing:

a storing step of storing a previous quiet threshold value;

a quiet threshold value comparing step of determining
whether the new quiet threshold value based on the
audio portion of each channel of the television signal is
smaller than the previous quiet threshold value; and

a step of storing the new quiet threshold value if the new
quiet threshold value is smaller than the previous quiet
threshold value.



