The prespoio3razgwgiti on rel ates to the processing of auxiliarPC¥/893/03988
[ g.forr'rat ion that may be present in a video signal during vertical blanking
and overscan intervals. A video signal typically includes vertical -display
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intervals, or fields, having a plurality of horizontal line intervals, e.g.
262.5 lines per AUXILIARY VIDEQIINEORNATIONtSYSTEM ENCRAHDINGng of each
vertical and horizontal int i 'ﬁgﬁqﬂgﬁmespect ive vertical and
hori zontal sync pul ses that aré Tncruded in a conposite video signal. A

portion of each vertical interval is a vertical blanking interval that is

not normally intended for display. In addition, several line intervals 1 5

adj acent to the vertigal blankin geniod ¥ be within an qverscan region
Bxentionpraate

of a video display and'&iRTESERE 1B¥entionprelates to the processing of -
~ auxiliary video information that may be present in a video signal

during vertical blanking and overscan intervals. A video signal

typically includes vertical display intervals, or fields, having a

plurality of horizontal line intervals, e.g. 262.5 lines per field in

10 NTSC video systems. The beginning of each vertical and horizontal
interval is identified by respective vertical and horizontal sync
pulses that are included in a composite video-signal. A portion of
each vertical interval is a vertical blanking interval that is not
normally intended for display. In addition, several line intervals

15 adjacent to the vertical blanking period may be within an
overscan region of a video display and will not be visible.

| The lack of image information intended for display
during blanking and overscan intervals makes it possible to insert
an auxiliary information component, e.g. teletext or closed caption

20 (CC) data, into these intervals. Closed caption data represents
speech or other sounds in the audio portion of the video program.
The closed caption data is displayed in a portion of the video
display simultaneously with the corresponding video program
display to serve as an aid for hearing impaired viewers.

25 Standards such as Federal Communications Commissions (FCC)
Regulations define the format for each type of auxiliary
information including the location of the information within a
vertical interval. For example, the present closed captioning
standard (see e.g. 47 CFR §§ 15.119 and 73.682) specifies a closed

30 caption signal must occur during line 21 of field 1 in the format
shown in Figure 1. '

Referring to Figure 1, the closed caption signal includes
a run-in clock (RIC) signal that occurs during the first half of line
21. The RIC signal is used as described below to facilitate the

35 extraction of the closed caption data that occurs during a data

interval in the last half of line 21. A signal transition at the
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The | ack of image information intended for display during blanking and

over scanyyyapsagaks makes it possible to insert an auxiliaryPCHfUS93403988
conpoment, *e.g. teletext or closed caption 20 (CC) data, into these

i Atervals. C osed caption data represents speech or other sounds-in the
audi o portion of the video program The cFosed caption data is displayed in

a porti 03_ ofblegm;m'gd@p &1 'SRARY bR ﬂ:&mouﬁiwmnt nrig@ﬁd.qqrme&ra@égdizmg vi deo
rogram ail s a .0 Serve as, an .al r arin | alre .ewer.s.
gt a%dards s@&ﬁ}/'g?nﬁeﬂéréﬁe %Mﬂf%’é{?ﬁontﬁ‘&ﬁﬁggsqquggirl‘f&é)ls\lgg%lz?‘ﬁfaons

define the fbyr masigmal daring the rdmainderiof thendatamanieswal nthaudi ng t he
procent ol olepresclis’ 1" bk of hiflaly PinfGihaioh, , B’ ¥ Wi T80 Eng 1
speci fi 65 abinaryediBonteryals iisnapprpxamatelyt 2o¢isuin dwratign) i ndhe11df field 1
in the for Mfinary bits represent two 8-bit character codes in the case of
closed caption data. Each character code includes a 7-bit ASCII
code and a parity bit. | '
' ‘The FCC standard further specifies that the closed
10 caption signal may include two "channels” of closed caption data .
designated Cl1 and C2, and two “channels” of text data designated'-.
T1 and T2. Whether data in the closed caption signal is associated
" with C1, C2, Tl, or T2 is determined by control codes that are
included in the data. These control codes are listed at 47 CFR
15 §15.119. Two channels of closed caption data make it possible to
provide closed captioning in two lénguages. For example.
captioning in English.is on :C1 and captioning in Spanish is on C2.
Because speech is not continuous in a video program, the second
language information can be inserted into the closed caption signal
20 during intervals when speech is not occurring. The T1 and T2 text
channels provide similar dual-language capability for the display
of text that may be unrelated to the audio portion of the video
program. -

-

O

United States law requires that all television receivers
25 13 inches ‘and larger in size that are sold in the U.S. after 1 July
1993 must. be capable of decoding a closed caption signal (see 47
CFR §15.119). This requirement adds to the cost and compléxit_v
of most televisions. Many television users, particularly
individuals who are not hearing impaired, may not wish to utilize
30 the closed caption capability.  Thus, television manufacturers
must invest in the development of a feature that is of value to
only a limited number of individuals who purchase televisions. In
addition. many individuals will be compelled to pay for a feature
that is of little or no value to them. _
35 The embodiment of the present invention concerns a
system for processing auxiliary video signals that provides for
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shotn in Figure 1. Referring to Figure 1, the closed caption 5|gnal

-+ ncl udeswe 93422876 cl ock (RIC) signal that occurs during the PGT/US93/889880f
liine 21. The RIC signal is used as. described belowto facilitate the 3 5 .
eXtraction of the closed caption data t hag occurs during a data interval in
the last half of line 21. A signal transifion at the begi nning of a
"start bit"decodingaknséxwended #atguservides (EDS) sigraieinbéigienilnpf dieldhe dat a

ol nder I?et na e EDS SEREL IC ROt iifn Mo ERtsed Filton "
i nf or mat i onlnfoEAALIEN. ¢ h(E-Xé@m‘lth bdataa:sgr\aces bpreiidebat general vphsposse
appr oxi mat evided [s§stdh infoHHatidiand C¥he!él capability. Extended data
5 services information is arranged in packets of data. Each packet
provides information regarding current or future video programs,
the source of the video program, ‘and miscellaneous information
such as time of day. The extended data services data may be
decoded to control the operation of a video system including a
10 videocassette recorder (VCR) and a television receiver. i

The invention may be better understood by referring
to the drawing, in which:

Figure 1 shows an example of an auxiliary video data
signal such as a closed caption or extended data services signal:

15 Figure 2 shows, in block diagram form, a portion of a
video signal processing system incorporating a closed -
caption/extended data services decoder constructed in accordance
with an aspect of the invention; | '

Figure 3 shows a flowchart illustrating the operation of

20 the system shown in Figure 2; , . -

- Flgure 4 shows. an example of the mterleavmg of
closed caption and extended data services data; and

Figure 5 shows, in block diagram form, a portion of a
video signal processing system for generating a video signal

25 including extended data services information.

An extended data services (EDS) signal exhlbns the
same format as the closed caption (CC) signal format that is shown
in Figure 1 and described above. However, an EDS signal occurs
during line 21 of each field 2 interval. EDS data provides a

30 variety of information in addition to closed caption information.

For example, EDS data may identify a particular current or future
program and provide information such as the. duration. t- - and
_content of the program. This information may be captured by the
video receiver and displayed in response to activation by a user.
As an example, a user selecting a _progi'am that is in progress may
identify the program by causing the title that is extracted from

sl
N
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bigary bits represent two 8-bit character codes in the case of closed
capt i onyiglodsakaeh character code includes a 7-bit ASCI| cOYST/AIS@3403P8% ity
bit. The PCC standard further specifies that the closed 10 caption signal
may |ncI ude tvvo “channel s" of closed caplion data designated Cl1 and C2, and
two "channels" of text data designated T1 and T2. \Wether data in the
cl osed captEIDﬁ dagnab bes disphayedt edAtetratizviely C2he Td ,video Ti2cosdetethnni ned by

trol d d T listed
cont oSOl i, OB Mol ok BB g, <12 |50
to provide closed captAcdﬂqo)ger rshown i rigigate 2 dngodw%la@d ERSidatang in
Engl i sh is fpemCh @ oc§f§da@n' Mhe! Beéﬂd’é}' iy fbeogaﬁzofEi? sipgfch is not

continuous 1 n a Vi ag m. the Sﬁ d Iangu e informpt) on can_be
i nserted HP(’BC??’Fé“EIHE‘EEr ﬁ‘gt‘i”éﬁ“lé-l griB Tigure mPOS“C video signal

VIDEO is input to data slicer 200. "Data slicer 200 converts closed
caption and extended data services mformanon in analog signal
VIDEO into serial digital data in signal SERDAT. Data slicer 200
may be implemented, for example, using a comparator that |

10 compares the level of signal VIDEO to a threshold level during the.
data interval in the last half of the line 21 interval (see Figure 1). ’
The threshold level in data slicer 200 is referred to as the slicing
level. Logic 0 and logic 1 levels in signal SERDAT represent levels
of signal VIDEO that are less than and exceed, respectively, the

15 slicing level.

The accuracy of data slicing is improved if the slicing
level is approximately 50% of the amplitude of the data signal in
the last half of the line 21 interval. The run-in clock (RIC) signal
in the first half of the line 21 interval (see Figure 1) may be used

20 to adapt the slicing ‘level to the data signal amplitude. For -
example, setting the slicing level to the average of the RIC SIgnal
amplitude provides an appropriate slicing level because FCC
requirements specify that the amplitude of the RIC signal is the
.same as the data signal amphtude

25 ' The CC or EDS data in signal SERDAT is clocked senallv
into shift register 210 by a clock signal SERCLK. Signal SERCLK is
generated by timing signal generator 220 during the data interval -
within line 21, i.e.. the latter pdrtion of line 21 in which the
information representin'g the 16 data bits occurs (see Fig-ufe 1).

30 Generator 220 determines when line 21 is present in signal VIDEO
by counting horizontal lines in the video signal as indicated by
horizontal sync pulses in signal VIDEO. The horizontal line count
is initialized at the beginning of a video field as indicated by the

~vertical blanking intervals in signal VIDEO. A sync separator is

35 included in generator 220 to pfoduce a separated sync signal from
composite video signal VIDEO that provides the required
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207 during intervals when speech is not" occurring. The T1 and T2 text
channel woéxyigye similar dual -1anguage capability for the RTPUEY3/98988x t
that hmy be unrelated to the audio portion of the video program United
States law requires that all television geceivers 25 13 inches and
larger in size that are sold in the U S "after 1 July 1993 nust be capable
of decodi nhozizimakdamdipverticai gyachtemizationCHRfdBnddoh. Thi s requi renent

adds 10 L MAKARATRE CRUREY Yin iRt 2| SIRAISIVERT UREY HOR K o0 USers.
particul arl'y Tndrvidual's 0 are n ear | |lr'7£a|red. may not wsh to
utilize 3 deflegtion srsgiwypin ¢ idpabsystemp couldybe usede{Ossi on

manuf act ur gyach¥dhizdty8atl i n the devel opnent of a feature that is of value

ddi 11 oh. many. (b R ites Ofs ditan i despeet odt ate e signated; B Leto |
15 in Figure 2. Bits 7-0 represent the first CC or EDS character,
CHAR#1, and bits 15-8 represent the second character, CHAR#2.
Bits 15 and 7 are the parity bits of the respective characters. The
serial data in register 210 is converted to parallel data via 16 '

10 parallel outputs from register 210. The parallel data is output to .
other units in the video system such as an on-screen-display
(OSD) processor (not shown in Figure 2) for generating signals to
display closed captioning data and certain types of EDS data (e.g..
program title). The paralle]l data in CHAR#1 and CHAR#2 is also

15 coupled to processing unit 230 for decoding of EDS information.

The format of EDS information is explained in detail
- below. Briefly, EDS information is arranged in packets of
information. Each packet includes a plurality of 8-bit characters
from a plurality of occurrences of line 21 of field 2. Each packet

20 represents a complete piece of information that includes both

. control and data characters.
The control charactérs identify a particular EDS control
function (e.g., start packet, continue packet, or end packet) in a
manner that distinguishes EDS information from ciosed caption

25 information. Because CC data is in line 21 of field 1 and EDS data
is in line 21 of field 2, it would appear that distinguishing field 1
from field 2 is sufficient to distinguish CC data from EDS data.
However, closed caption service may be improved in certain
instances by expanding closed caption data service to line 21 of

30 both fields I and 2. For example. the bandwidth of channels Cl
and C2 in line 21 of field 1 may be insufficient to provide dual |
language capability for very rapid speech. Additional bandwidth
is provided by defining channels C3 and C4 of closed captioning in
line 21 -of field 2. Similarly, additional text channels T3 and T4

35 may be defined in line 21 of field 2. If closed captioning can occur
in line 21 of field 2. the EDS data must be distinguishable from
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that is of little or no value to them 35 The enbodi nent of

t he pres% 4%t ion concerns a system for processing auxi |IRPGI/YS93/03988
signal's th ? provi des for - 3 - decoding an extended data services (EDS)
signal in line 21 of field 2. The EDS signal is transmitted in addition to
cl osed caption information. Extended datéa“services provide a general

purpose vi d%%s%bsk%gﬁ_ohnmfdmsdt%h.anchﬁ_@nisr abcompishedt ¥s ddsstipeded data 5
services informatjon is rran%ngjp& packetls of data. Each packet provides
i nf or mat i on BEdY¥r BY nthec GhPISS: Obr GOBUPl RRATAEGES-ams, the source of the

video program and nm EPS| eonnoet chudractens ialso indicate the class and type
' of information included in a packet. Packet class designations
5 indicate general classifications of the information included in a
‘packet. For example, a packet class indicates whether the packet
. contains information pertaining to a future program, the current.
program, the source of a program (e.g., the broadcast.network), or
miscellaneous information (e.g., time of day). Each packet class
10 .éncompasses a plurality of specific types of information. In
addition to packet class, EDS control characters also identify the
particular type of information in a packet. For example, a packet
type of "program title” within the "current program”. class
indicates that the data characters in the packet represent the title
15 - of the current program.

EDS packets may be transmitted repeatedly by the
video signal source by making use of all occurrences of line 21 in
field 2 that are not being used for other purposes such as closed
caption or text data. For example, the current program title might

20 be retransmitted every 2 minutes to ensure that a user can.access
current program title information with relatively little delay.
Other information such as future program data might be
transmitted at less frequeht intervals or when changes to the
program schedule occur. _ |

In Figure 2, processor 230 includes decoder 233 for
detecting and decoding EDS information. The decoding process in
decoder 230 is controlied by control unit 233. When line 21 ends
as indicated by signal LINE21 from timing generator 230, new
character data is present in register 210. If the current video
30 field is field 2. as indicated by signal FIELD from timing generator
- 230 being at logic 1, the new character data in register 210 may
be EDS data. Control unit 233 responds to signals FIELD and

LINE21 by generating signal EDCTRL to initiate the decoding

process in decoder 235. _ :
35 Decoder 235 first tests the CHAR #1 _code' to determine
if the character data is EDS data. If CHAR #1 is an EDS control

L
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such as tinme of day. The extended data services data may be decoded to
control {pofpesAti on of a video systemincluding a 10  vi dGC/USIH00288
recorder (VCR) and a television receiver. The invention nmay be better
understood by referring to the draw ng, n7wh| ch: Figure 1 shows an exanple.
of an auxiliary video data signal such as ‘@ closed caption or extended data

or i on of & e e 23 B ot aaon poAGhm @
.capt i on/ ext glﬁdcgﬁg%t %93’&9 jther aﬂcﬁﬁg%f?ﬁﬂq (9EROF @ @3830%4%@% th an
aspect of t loontrolecoden; arid ghee imniddiately preveding t ocdummexigeatofndinehe 1
operation ofin2fieid P ifikEl EDRdald) Meblifieht CHAK %1 coles an examle of
-5 processed as EDS data. If CHAR #1 is neither an EDS control code
nor a closed caption control code, and the immediately preceding
occurrence of line 21 in field 2 included closed caption data, the
current CHAR #1 code is processed as closed caption -data.
If CHAR #1 is an EDS control code, CHAR #1 is decoded
10 to-establish the EDS packet function (i.e. start, continue, end) and,
packet class. As described below, if CHAR #1 indicates "packet |
start”, the CHAR #2 code represents the packet type. The decoded
function. class, and type information is communicated to control
unit 233 from decoder 235 via signals PFUNC, PCLASS, and PTYPE.
15 respectively. EDS data characters follow “start”, "type”, and
"continue” control characters. Control unit 233 causes the decoded
packet control information and data characters to be stored in
memory 237 until a complete packet is received as indicated by
the EDS control code for the "end packet" function.
20 | - The "end packet” control code in CHAR #1 is followed
' in CHAR #2 by a "checksum" value that is tested in decoder 235 to
evaluate whether the data in the packet is error free. If the
packet data is error free. subsequent decoding and storage of the
packet data that is indicated by the packet class and type
25 information is completed. If the checksum evaluation indicates
that the packet data includes an error, the packet data is ignored
and a subsequent retransmission of the packet will be captured to
provide the correct data. '
Decoder 235 generates system control signals SYSCTRL
30 for controlling the aspects of the video system in response to the
' EDS information. For example. a video cassette recorder (VCR)
may be activated to begin recording or set the correct time of day
in response to control signal VCRCTRL from decoder 235.
Similarly, a television may be controlled via signal TVCTRL to
modify the on-screen display',(OSD) processor operation to display
closed captioning in response to EDS data indicating the presence

LI
N
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clpsed caption and extended data services data; and Figure 5 shows, in

bl ock dwsgpatzegme m a portion of a video signal processing %E/ﬂ@?ﬁf‘@?ss
generating a video si gnal 25 including extended data services information.
An extended data services (EDS) signal eghibits the sane format as the

cl osed captlon (CC) signal format that is shown in Figure 1 and descri bed
above. Howefeglosed camtion $eayicss.cuPsoeRmsPRZI0 Ha PisWE daalsor ngludes

ol osed ca tlongmt %‘0““@@‘&’%&%" i T ey i e tc& ar
current OPCF’HETB e“ﬁ?% SS&E é“&r‘l‘ijr aeﬁngnc p fontrol ﬁ'@t“gfsi on. t;

. and cont eoupldd ttoether @SBerrd'dussor rthat roonitrol tim/cﬂ)esecdap‘apned by the vi deo
recei ve,{ aﬁq &as)pl ayed in response to activation by a user. 35 . As an
exanpl €. a8 el ecting a programthat .is in progress nmay

Processor 230 in Figure 2 may be implemented using a

microprocessor. For examiple, the sequence and control functions
of unit 233 could be accomplished with a software control
program. Data slicer 200, register 210, and timing signal
10 generator 220 may also be included with the microprocessor
function in a single integrated circuit. The operation of an ;
embodiment of the system.in Figure 2 including a microprocessor
may be better understood by refemng to a flowchart shown in
Fxgure 3.
15 In Figure 3, processing begins at step 300 in Figure 3
' when closed caption or EDS processing is enabled by events such
as the receiver being turned on or activation of EDS capability by
a user (e.g., via a remote control button). Operation pauses at step
- 310 until a line 21 interval is detected. This indication may be
20 provided, for example, by signal LINE21 in Figure 2. At step- 320
in Figure 3, serial data from line 21 is loaded into a data register
(e.g., register 210 in Figure 2). Next, the current field is
determined at step 325 by, e.g., testing signal FIELD in Figure 2.
If the current field is field 1, the data in the data register cannot
25 represent EDS data, and operation.continues at step 335 where the
| register data is processed as closed caption data. _
At step 325, if the current field is field 2. operation .
continues at step 330 where CHAR #1 is evaluated to determine if
CHAR #1 is closed caption data in field 2. If CHAR #1 is closed
30 caption data. step 335 is executed where the data is processed as
closed caption data. For example, closed caption characters are
transferred to an OSD processor for subsequent display. If CHAR
#1 is not closed caption data at step 330, CHAR #1 is presumed to
be EDS data and operation proceeds to step 340. At step 340,
CHAR #1 is tested to determine if CHAR #1 represents an EDS
control code. If CHAR #] is not an EDS control character at step

t
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identify the program by causing the title that is extracted from - 4-
EDS dat avO@3p228d6spl ayed. Alternatively, the a video recor d®CT¢HAIWE3988
programmed with EDS data to record a particular program A decoder shown in
Figure 2 decodes CC and EDS data from a v9deo signal. The decoder- may be

Paont 1o vodle B Hraciench RISSTHNA HRGH HERACk Somorpain s cor 200
converts cl 34éd captlon and ext ended data services infornmation in analoggma _
R R
by decoding of CHAR #1 at step 350 to determine the EDS packet
5 function and packet class. Signals PFUNC and PCLASS in Figure 2
are generated at step 350. The packet function is tested further
at step 360 to determine whether the packet function indicates
the end of the packet. If the function is not "end packet”, CHAR #2
is decoded at step 365 to determine the packet type. Signal
10 PTYPE in Figure 2 is generated at step 365. If the end of the
packet is detected at step 360, the checksum in CHAR #2 is t'estecf
at step 370 to detect errors in the packet data. The packet data is
processed further at step 375 if no errors are detected by, for
_ example, decoding control information in the packet data to
15 generate control signals for the system or storing the packet data
for later use, such as in the case of prog.i'am title information.
activated by a user. |
Following steps 310, 335, 345, 365, 370, and 375 in
Figure 3, operation .continues at step 380 where the system checks
20 to determine if aukiliary video information (i.e. CC or EDS data)
processing remains enabled. If enabled, operation continues by
searching for the next occurrence of line 21 at step 310. If
disabled, the procedure in Figure 3 is éxijted at step 390.
The described system proccsées, auxiliary video '
25 information formatted in a predetermined manner to facilitate
determining whether the information in line 21 is closed caption
or EDS information. An exemplary EDS data formatting
specification suitable. for use with the embodiment depicted in
Figure 2 is described below. |

30 : .
1. General EDS Data Format Information
The encoding of information for the extended data
services (EDS) follows the same general format as for closed
35 caption data encoding. This scheme consists of pairs of characters

transmitted in the same field. The characters can be either a
eet Has Been Replaced
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10; conpares the level of signal VIDEOto a threshold Ievel during the
data i niwapysiz28ts the |ast half of the line 21 interval (secPGi/y5p3/03988 The
threshold level in data slicer 200 is referred to as the slicing |evel.
Bogic- 0 and logic 1 levels in signal SERQAJ-represent |evels of signal
VIDEO that are | ess than and exceed, res ectlvel the 1 5 slicing |evel.
The accur ac§OBIFolfades Pain 0F 3 datapaived hﬁ finst gﬂecpﬁgthlee?éﬂ i s

appr oxi mteu&:&ﬁ%eé Whetlfé?pkhé%@r% i%rﬂﬁslapairgaal ldma irastf hepef of

the line 21_.nterva un-in sl.gnal t half of
the 11ne 2LRk BYYEIIS (Boine-ignee & Uiy o0 citoBair i 2agoprol 8IS | o ng

~level to tha‘hd:aeavslmahremmtj ﬂeﬂmedFdor eoaplivning set tiemy tramsmissiomg | evel
to the a;ver al Vv e ate slicing
| evel bécaus reqﬁ&%@dﬁ% ‘ﬂegtpo'{lﬁehgerrp e%?dgxg &I@ne RI C si gnal
is the recognize subsequent data as DS data. This is the same scheme

that is used when decoding a closed caption signal to differentiate

between caption and text mode, and between operating .channel 1

and operating channel 2 (i.e. C1 and C2) of the caption signal. All
10 characters are transmitted using odd parity. This is consistent

. with the closed caption conventions, and allows for simpler
encoding/decoding hardware and software.
There are four varieties of EDS characters: Control.

Type, Data, and Checksum. These characters may be transmitted

15 in the combinations shown in Table 1.

Table 1
1* Byte 2™ Byte
_ Control Type
20 _ Control . Data
Data Data
Caontrol Checksum

As described above, the Control byte is in the range of
25 Olh to OFh. The Type and Checksum bytes are in the range of 00h
to 7Fh. The data byte is in the range of 10h to 7Fh for ASCII data.
or in the range of 40h to 7Fh for Non-ASCII data. A Data byte of
OCh is a null byte, and is always ignored. |
A packet of EDS data is defined to be a collection of
30 these pairs of bytes which conveys a complete piece of
information. Each byte of EDS data is associated with a packet of
data. A sub-packet is defined to be a control pair followed by
‘some number., maybe zero. of data pairs. A data field is defined to
be some number of bits within a Data byte. Each sub-packet may
35 be transmitted independently and surrounded by other
information. Note that a full packet could be transmitted using
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sane as the data signal anplitude. 25 The CC or EDS data in
si gnal 3g96Cl ocked serially into shift register 210 byGr/US83/3%88gnal
SERCLK. Si gnaf SERCLK'i S generat ed by tim ng signal generator 220 during
the data interval within line 21, i.e., the-latter portion of line 21 in
whi ch the information representlng the 16 data bits occurs (see Figure 1).
30  Gener atosdy 2oon@el qaitsseer Whe@lse nesing fata madesnfor imerg Harowgimn by
counting horwﬁé}ptgbsgllbm@s in the video si gnal as indicated by horizontal

sync pul ses in signal N DEO _The horizont al ne, count.is inigialized at
t he begi nning of a vi e &% tﬁgeel aIEanes lS’Sf E:t?é‘qﬂ! Pytes b#téﬁ ki ng

i ntervals i lCcﬂitgnﬁd MOENd A ThecSeapasadeotindicatts the rbdginmiigi of gener at or
220 to B Odies, DaRRRR u5Y BoMntleo0Bke " IRALERIPAR rBuSWARE BN PO
of - the packet which began with the last Start code.  The End code
indicates the packet is finished. The Type byte always_ follows the
~ Start code to indicate the type of data contained in the new
packet. The Checksum byte always follows the End code and is
10 ‘used for error detection. _

' Once a packet  has been started, the data for the packet
can be sent one byte at a time by using a Continue code with each
byte to create a separate sub-packet for each byte. Each
subpacket occurs during a single instance of line 21. For higher

15 throughput. both bytes during a particular line 21 interval may -
contain data. In this case, a sub-packet includes data from a
plurality of line 21 intervals. The data in a particular line 21
interval belongs to the sub-packet which began' with the last Start
or Continue code. The transmission of data pairs can not be

20 interrupted by any other information. If it is necessary to
interrupt the transmission of data pairs. the transmission of the

. packet is reestablished by sending a Continue control pair. The
example shown in Table 2 illustrates the described process.

25 . Table 2
1% Byte 27 Byte
. other ... ... other ...
Start - Type
Data Data
- ... Other ... ... Other ...
30 Continue © Data
Data Data
Data Data
. other ... ... other ...
Continue Data
. other ... ... Other ...
End : Checksum
353 . other ... ... other ...
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hori zontal and vertical synchronization information. Alternatively, as
shown i W&ﬁ%ﬁ7€ signals VERT and HOR from defl ecti on ci r PATYUS93/03988
vi deo’ system coul d be used for synchronization. 5 The 16 bits of
Gata in register 210 are designated bits O to 15 in Figure 2. Bits 7-0
represent the first CC or EDS character.” 1@-1AR#1 and bits 15-8 represent

t he second character, 'ﬂﬁ%cn@ep gé? ﬁﬂeaﬂBGr Fllgbhﬁéfaﬁh}ss Pf, the

respect ive characters serila aln regl st er IS conver
paral | el daflexibilitysta simylzanaqusly owse any fGasmb gmtlormeorpar aI | el

data is out Mt hﬁ Et 8Rhet!T | ori T2t hadv BIFS. SYtshf.%\ §Bﬁ’ﬂlt§51h%neff1c1em

on- scr een- d| s ess not shaown i f or ratin
signals to fFEBg mﬁ)rm tion if it 1s t e ();W ser ice of 8 9

5 fleld two of the video signal.
There are four classes of packets currently defined:
Current, Future, Network, and Miscellaneous. The Current packet
contains information describing the program currently being
transmitted. The Future packet contains information about an
10 upcoming program to be wansmitted. The Network packet ;
- contains information about the source of the video signal, e.g the:
broadcasting network. The Miscellaneous packet contains a '
variety of other useful information. Table 3 shows the assignment
of these packet classes to their respective control codes.

15
Table 3
Control Code Function
0th Current Start
02h Current Continue
" 03h Current ‘- End
20 04h Future Start
05h Futuwre Continue
o6h - Future - End -
- 07h Network Start
0gh Network Continue
0ch : Network End
0Ah Misc. Start .
25 0Bh Misc. Continue
0oCh Misc. End
0Dh Reserved
OEh Reserved
OFh Reserved

The transmission of one class of packet may be

30 mterrupted by another class of packet because each of the four
packet classes has its own group of control codes. As a result,
higher priority information can interrupt- lower priority
information. For example, information about the current program
is probably more time critical than is information regarding a

35 future program. A complete packet of "current” information
- might be sent in the middle of transmitting a packet of "future”
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display closed captioning data and certain types of EDS data (e. g rogram
title) wdwsspzs7sl | el data in CHAR#1 and CHAR#2 is also 1 5PEEUP 93
processing unit 230 for decoding of EDS information. The format of EDS
bnformation is explained in detai | bel oW3Bri efly, EDS information is

arranged in packets of nforrrat Iag packet includes. a plurality of
8-bit char ABIUIMRAYOR lblsur%lpg "Z/ fé?l ceﬁrlpé‘fﬁfeﬁné’r“l’l mfosmagior jcapy .
Each packetbe2@nséregd eohens vausedplitiee 21i ¢aeeroilsi af@rmllatﬂet hat incl udes

ot Cont Gl B0 pElKSEAE Sy 1S SHBLAB Y 3 ke ENLEY 2

end packet differentretass: t This dinsuresythahguackes BaﬁobﬂafmmedromtthIOMSed

SoPA VS R oppra A ke AR pR ot B, W et Wi, PO
when a "continue" control code is issued

Each packet conveys one piece of information. The
first byte of the control code pair that begins a packet (i.e. “start”
control code) determines the packet class as shown in Table 3.

10 The type of information contained in the packet is determined by
the Type code in byte two of the Start control code pair. The data’
bytes associated with a packet are held in temporary storage until
the entire packet has been received and the checksum at the end
of the packet has been validated. This prevents stored data from

15 being corrupted, and also permits a packet to be aborted in the
middle by starting a new packet of the same class.

The data types included in Current and Future packet
classes are identical, i.e. the Type designations for both packets is
the same. The difference between the Current and Future classes

20 is the "object" of the data, i.e. "current” or "future" program. Any
information regarding the current program which _t:an be
transmitted via EDS can also be sent in regard to a future
program, and vice versa. The data contained in the Future packet
always pertains to the “future” program that was most-recently

25 specified in the EDS information. The future program is specified
by sending a program identifier as the Type code in a Future -
packet. This Type code indicates which future program all
transmitted information is to pertain to until another program
identifier Type code is sent. Similarly, the information in the

30 Current packet class always pertains to the program currently
being transmitted. When a new program identifier is sent in a
Current packet. the old program has finished and the newly

~ specified program is beginning. |
- The data which constitutes the program identifier is

35 simply the scheduled broadcast time. date, and receiver channel

number. This has the advantage of being a compact. siinple to
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L aannihi -

fromfield 2 is sufficient to distinguish CC data from EDS data. However,
cl osed wapisezezser vi ce may be inproved in certain instancedP@USRHAMENg
cl osed caption data service to line 21 of 30 both fields 1 and 2. For
exanpl e. the bandwi dth of channels O and4C2 in line 21 of field 1 nmay be
I nsufficient to provide dual | anguage capability for very rapid speech.
Addi ti onal cBlgatedt and supiqugi adennliey farneagh cREgTaMs - kE9adaastcenof | osed

capti oni ng difed idkanaél Yerl yehd 2Evennifl fid oroadelisti oNal pregtarns hignnel s T3
and T4 35 may, be defined .n line.21 of field 2. |f ased captioning can
occur-in | iq?éa%'.oﬂ FE‘é‘I’@ f."l(] FATRDILY Arie! @ty B‘éh?f*‘élfﬁngm%rﬁib ¥ from
- 6- program ‘identifier data throughout its entire broadcast. This will
allow the recording of programs which are delayed or run longcr
than expected. All time and date specifications, including current
time and date. are always given as Greenwich Mean Time (GMT).
Providing both the start time of a future program and the current
. program identifier as GMT ensures that the identification of a
10 -desired program will be independent of the viewer's time zone
and "daylight saving” time status. This permits correct re.cording,,"
e.g. in a video cassette recorder (VCR), even if the viewer does not
tell his VCR what time zone he is in. The only purpose for
specifying the viewer's time zone and daylight saving status is to
15 display the correct local time given. the broadcast time as GMT.

[V, ]

2. Current and Future Packet Classcs

 Table 4 shows the assignment of Type codes in the
20 Current and Future packet classes. ' '

Table 4
Type Ceode | Function
__0oh Unidentify Program
25 0th Program_Identifier
. 02h ' Erase Program
03h Stop Time _
~ 04h Program_Title
0Sh Program_Audience
06h Program_Type ‘
07h . Audio Services
30 08h Caption_Services
0%h =undefined -
OAh - undefined -
78h Description 8
. 7Fh Description 1

I —
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closed caption information. This is acconplished as described bel ow by the
choi ce Wgﬁ%gntrol characters. EDS control characters alPEF/US3/03888 t he
class and type of infarmation included in a packet. Packet class
glesignations 5 indicate general cl assi_f"ggt ions of the information

. included in a packet. For exanple, a packet class indicates whether the

packet confai ns"URidentifly Propedrhai Packett Typef uture program the current
program the source of a program (e.g., the broadcast network), or

. mscellaneous information (e.g., tine of day). Each packet class 10
enconpasses a pl ur al iThisopaskeicicbntaing peercofbyites.obutt indicates theedi tion to

packet 1 aftogtdlt KOB 6L SAEARNENS Y Rad 5P bERodile chfic 6tife (VRS Of
information I'M a packet. For exanpl e, a packe e of "programtitle
wi t hi n & he Pregramnideniifiennpacketss When ceaceivedyatall raibsgquerhapackesss in

the packet ofegiigS€Rks! #411t bt ! Brnored until another program identifier is
- received. This could be used as a signal that the specified
program information has all been sent.

10 2.2 "Program Identifier" Packet Type

This packet contains either four or six bytes which
define a program start time and date, relative to Greenwich Mean
Time. and receiver channel number. The format of each byte is

15 shown in Table 5. Note that bit #6 in each byte is always set to
logic 1 because the information in each byte is not ASCII data..
Also, note that the bit #7 (bit b7) is not shown in Table 5, or other
tables below, because bit #7 of each byte is a parity bit. -

20 Table 5
Data b, b, b, b, b, b, b,
minute 1 mgm m m, m m,
hour 1 T h, h, h, h, hy |
day 1 Dd d d d d

25 month 1 2 L mymmm
channel | 1 ¢ ¢ 6 ¢ ¢ G
channel 1 8§ 8§ =~ = € G

, The minute data field has a valid range from 0 to 59.
30 -the hour field from O to 23. the day field from 1 to 31. and the
month field from 1 to 12. The "D"™ bit determines if daylight
saving time is currently being observed throughout the country.
The "L" bit determines if the current year is a leap year. The "Z'
bit determines if the current time in seconds should be reset to
35 zero.” The "D", "L", and "Z" bits are ignored by the decoder when
processing this packet (see the description of the "time of day”

e
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15 of the current program EDS packets may be transmtted repeatedly by
t he vi dgpoSe8%e source by making use of all occurrences of PCT/AS93/03: ‘
field 2 that are not being used for other purposes such as cl osed caption
or text data. For exanple, the current prggramtitle mght 20 be
retransmtted every 2 mnutes to ensure that a user can access current
program tit Mapentodenassipnuienid irelthei sedtjor ibdlow dedaper@imeriol tor mat i on

o whon cha iBSEIERAR DAEReCCRis) e CET it 38 Bloce8Se oA Thr W BT ®
processor 2B0OgHAEN uittentféeso RACkes Ao sietermingt iihthgnPrageami iy smbgect
i nformat i ongg W%eﬂacﬁenaemw%fseﬁ nf%eogﬂfad,%ﬁ& of £ 4t fheg by control
uni t 23% V\gepa_ X neit2s gurﬁs safl I<:ndI C?;[se%n >{nglll\g n?éhelalulgg tirl;\reog]stiltgn nd
generat of 296laygdw arry ginally _
program identifier data throughout its entire broadcast.
The "channel” data field is an- optional two-byte field
having a valid range from O to 255. If the channel field is
omitted, the receiver channel will default to the currently tuned
10 channel.  The channel field allows one channel to specify ,
information for another channel. The channel data field contains a (
two bit subfield which specifies the source input. The source
subfield has a valid range from 1 (S1Sg - 00) to 4 (S1Sg = 11) that
can be used in a multi-wire cable system to specify the cable line.
15 | | |
2.3 "Erase Program” Packet 'Type

This packet contains zero bytes, but indicates the |
specified program data is to be completely deleted. This will be
20 most useful for the Future packet class.

2.4 "Stop Time" Packet Type

This packet contains either zero or four bytes which
25 define a program stop time and date relative to Greenwich Mean
 Time. If the packet contains zero bytes, the existing stop time will
- be erased. The format of the bytes is the same as for the
"program identifier" packet described above in section 2.2 except
_ that no channel data is needed. The "D". "L", and “Z" bits are also
30 ignored by the decoder when processing this packet as described
in section 2.2.

2.5 "Program Title" Packet Type

35 : This packet contains a variable number. 0 to 32, of
bvtes which define a program title. If the packet contains zero
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character data is present in register .210. If the current video 30 field
is figelvwoessazgzendi cated by si gnal FIELD fromtimng gener A&t t@?é’“ﬁ%g at
logic 1, the new character data in register 210 nay be EDS data. Control
anit 233 responds to signals FIELD and LjfE21 by generati ng signal EDCTRL
to initiate the decoding process in decoder 235. 5 Decoder
235 first thges the egistmg: progoemt @tbetvenunhcteeraseﬂhe Each dutterisdara is EDS
data. I CAGCH chirditer Dy ﬁﬁn&aﬁge of 26h_fePIFh, deFiesl Varable Ni9E &ds to

decode the S coptrol_info CHAR. #1 is neither .an EDS contr ol
code nor a 8IS Egta@thwls tror e}‘fo c1ent transmission o uties of any i%ng[h

No "size" indicator byte is needed because the End control code
pair is used to terminate the packet.

W

2.6 "Program Audience” Packet Type

This packet contains a variable number of bytes,

10 namely zero to three, which define the intended audience for the,
program. If the packet contains zero bytes, the existing program.’
audience will be erased. For any data bytes in this packet, bit #6
“is set-to logic 1 because the data is not ASCII data. The format of
the data bytes is shown in Table 6.

15
~ Table 6
20 bc bs b, bs b: b, bo
1 MWS A TOC
1 D - VL NA
1 9,9, Qg 1, T,

25 The data bytes in this packet must be sent in the order
shown in Table 6. Table 7 defines the function of the bits for
bytes one and two shown in Table 6.

Table 7

30 _ Bvte One : " Byte Two

C Children ' A Adult Situations

T Teens N Nudity

A Adults L Language

S Seniors Vv Violence

W Women - undefined
35 M Men D Data Services
This Sheet Has Been R
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cont r ol

code,
2 i ncl.ucwoBrRsiat a,

If CHAR #1 is neither an EDS contr ol

code,

i ncl uded cl osed caption data,
cl osed caption data.
to eStﬁb'drﬁh é&iﬁbﬁ%d}ﬁ%ﬁi fs
packet cl ass.

CHAR #2 cod¥? P

10

type i nfor nad ispecify o

signal s
foll ow
causes t he adicn

10

15

30

LY ]
N

A e S g

ﬁa

the current: CHAR #1 code is 5

and the i medi ately pre'cedi'ng occurrence of.

line 21 in field

pr oces PEA/USIFOM8Y at a.
code nor a closed caption control

and the i medi ately preceding occurrggnce of line 21 in field 2

the current CHAR #1 code is processed as

PTYPE.

S&tonth ¥ﬁ5’e twgg ;‘Fcﬁ

ed may have been restricted from the entire family.

| PERIRE, i <o

ctivel

GRS

&?‘%tht

¢ Stargednt r ol

Brit clefmisionssmay Enssdeqtadolfrmndme tisinRn# Tabte decoded
date CRIY 'dla‘é?rede“d) and

descri hed bel ow, es packet start", the
ts ong KBdigalps th?héaraéécﬁ}@eﬂ%cfpﬁnﬁxmab% "and
progranatd stxilaBR:n 6P the néﬁm?e3 $ami

g/ndgag?ggfgﬁrmZSS Vi a

aracters
unit 233

Byte three in Tabie 6 contains data fields representing

- program quality - and rating information for movies. The format
for byte three is shown in Table 8.
Table 8 .

q, q, q | Quality A AN A Rating

000 'Unhloyvn - 000 Unimown

00 1 . . 001 G

010 Ve 010 PG

011 .o 01 1 PG-13

100 ‘e 100 R

101 ¢ v . 101 NC-17

110 *** Y 110 X

11 1 e 1 1 1 None

2.7

"Px"ogram Type" Packet Type

This packet contains a vanable number, 0 to N, of

bytes which specifies the type -of information included in a
particular program. The information in this packet could be used
by a viewer to selectively look for certain types of programs. If
the packet contains zero bytes, the existing program type will be
erased. The first two bytes are not ASCII data and, therefore. bit -
#6 is set to logic 1 in the first two bytes. The third through Nth
bytes are ASCII characters in the range of 20h to 7Fh.

The format of the first two bytes is shown in Table 9.

Table 9
b, b, b, b, b, b, b,
1t NS E E L C
1 1, £ & t s s
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packet control information and data characters to be stored in neno 237
uiti| aweBhesm packet is received as indicated by the EDg’GUMS’Dé(“%

for the "end packet" function. 20 The "end packet" control
code in CHAR #1 is followed in CHAR #2 by g "checksunt value that is tested
in decoder 235 to evaluate whether the data in the packet is error free. If
t he packet Theafirs ax/oobytfesemust shebsemuemtttﬂeondbmghawd gt cFade 9f the
packet data that is i t a nf ormati on
is conpleted. If the gﬂ %al%ﬁlﬁ%ﬁlﬁ%d ‘sdl {'J% f%x?ﬁe pétc‘éet dat a

i ncl udes anuﬁprmanomhenpmﬁrogmm sThenyiped O:fintn arEakionqirdicated by :
retransm ssipan boifs i ahRafk&t b¥4e| s Qq,oq@,ptmr Feble® 1y ovi de the correct data.
Decoder _235 generates system tontrol signal.s SYSCTRL 30 for controlling

t he aspécts of the video systemin responge to the

Table 1

Classified

Lite / Style
Education
Entertainment
Sports Y
News '

10

Zlonimimir-io

A logic 1 in a bit position shown in Table 9 indicates that the
program provides the corresponding type of information listed in

15 Table 10. If necessary, multiple bits can be set to logic 1 to
indicate that the program includes multiple categories of -
information. Byte two provides addmonal program mformauon as
shown in Table 11.

20 Table 11

f, f, Format t, t, | Time Slot s, S, | Status
00 Spedial 0 0 | Once 0 0 | Premiere
0 1 Series 0 1 | Once Week 0 1 1 Live °
1.0 Mini-Series 1_0 ! Weekdavs 1 0 | Tape Delay
25 1 1 Movie 1 1 | Every Day 1 1 ! Re-Run

Bytes three to N provide additional information which
can be used to further specify the type of programming. These
~ bytes are sent as ASCII characters, but the character codes
30 represent the words listed in Table 12. '
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EDS i nformation. For exanple. a video cassette recorder (VCR) may be’
activat geplog/238m n recording or set the correct time of dayPCHUSI3(3MR to
control si gnal VCRCTRL from decoder 235. Similarly, a television may be
eontrolled via signal TVCTRL to 3 5 nodixfy.the on-screen display (OSD)
processor operation to display closed captioni ng in response to EDS data

I ndi cating the presence -8 - of cl’Eabdd d¢dption services. Processor 230
in Figure Lncludes capabj detecting ecodi ng cl osed
capti on daj Zodd huQualifi@nt r ol sif §Calds | SGLIEéL al so in Cuﬁel cha captio
control si h "ChoR 1! Ghmnnashas Lot Of Sndmat! oscd
caption 21h_| Action/Adventure | | 41h | Health 61h | Skating
5 J-22h | Amatuer 42h | Hobby 62h | Sking
- 23h | Animated 43h | Hockey. .§_63h | Soap Opera
 24h | Ans ] 44h | Home ' 1._64h | Soccer
25h | Auto 45h | FHorror 65h | Special
_26h | Awards “46h_| Hunting/Fishing | § 66h [ Talk
27h | Baseball 47h | improvement 67h | Tennis
28h | Basketball 48h | Informational . 68h | Text
10 20h | Bowiing 49h | Instructional 6sh | Track/ Field
2Ah | Boxing 4Ah " | Investment 6Ah | Travel
.2Bh | Business : 4Bh | Legal 6Bh | Variety . -
2Ch_{ Cartoon ' 4Ch | Local : 8Ch | Video
2Dh | Classical 40h | Medical 6Dh | Volleyball
2Eh | Comedy 4Eh | Military 6Eh | War
_2Fh | Commercial 4Fh | Musical 6Fh_| Weather -
15 30h_| Computer S0h | Mystery / Suspense 70h_| Westem
3th | Concert - 51h National 71h_| World
32h | Contemporary 52h | Nature §11._72h | Wrestiing
33h_| Criminal §_53h | Opinion 4 73h | special 1
34h | Dancing - 54h | Performing 1. 74h | special 2
35h | Diving S5h_| Personal 1 75 | special 3
36h | Documentary . 56h | Political 76h | special 4
20 3’h | Drama 57h | Professional 7h | special 5
< 38h | Erofica S8h | Public 78h_| special 6
3Sh | Fantasy §gh | Racing 7¢h | special 7
3Ah | Fiction SAh | Religious 7Ah | special 8
3Bh | Finandial 58h | Romance 7Bh | special 9
3Ch_| Football SCh | Sales § & 7Ch | special 10
3Dh | Fund Raiser 5Dh | Science 70h | special 11
35 3Eh | Game/Quiz - SEh | Service 7Eh | special 12
- 3Fh | Golf 5Fh_| Shopping _ 7Fh | Other

The bytes listed in Table 12 may be used in whatever
-combination is necessary to specify the desired level of
information regarding the type of programming. However,
30 multiple bytes should be sent in proper grammatical order. In
addition, it should be noted that receivers may impose limitations
on the number of bytes that will be recognized.

The byte designated "Unknown™ in Table 12 is the
default value if no other bytes from Table 12 are included in the
Program Type packet. The twelve “spécial” bytes listed in Table
12 may be defined by each network to best suit individual )

[Py
W
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5 ,display. Processor 230 in Figure 2 may be inplenented us -
m cropr 3(228760r exanpl e. the sequence and contr ol funct*@ﬁ’ﬁ%ﬁ,ﬁ?ﬁ 233

coul d be acconplished with a software control program Data slicer 200,
regi ster 210, and tim ng signal 10 geneqat or 220 may also be included
with the m croprocessor function |n single integrated CI rcuit. The
oper ati on GITOSFRABANEE MEGds of saendh §y§b’§§1 cade; gsmenmentyc|foai ngpesial

i ch oproce&ﬁmlﬂi@m"bm bidlet 8ectioficbeldeditit Besctitids"dhé ONerivoplC aékets hown
in Figure

Figure 3 \Aﬁéﬂlsgt os’]:albec@fcﬂ3 %sxgpag%r“g)tggggégﬁ'gasfgn r‘rge ‘L‘gs 3 S 3ggclhnas

t he recei vaypeeofhprogrameching is lawwraandrdoes /6 fita o Ianyyobytha user
(&9 ¥ a ARRIP HogPAhhthe Whed) - APV of HHE P il *Bytes

listed in Table 12 implicitly include the "Other” designation.
2.8 "Audio Services" Packet Type

10 ' This packet contains either zero or two bytes which
define the contents of the main and second audio programs that _"
are associated with the video signal. If the packet contains zero
bytes. existing audio services information will be erased. Bit #6 is
set to logic 1 in the data bytes in this packet because the data

15 bytes are not ASCH data. The format of the bytes is shown in

Table 13.
able 1
20 Daia [ b, b, b, by b b b
main |1 L L L, bttt
sap 1 '2"1 lu tz t1 to

Each of the two bytes listed in Table 13 contains two
25 data fields: language and type. The language field of each byte
represents the languages listed in Table 14.

Table 14
30 .
L I I, | Language
000 Unknown
001 English
010 Spanish
01 1 French
1 0 0] Geman
35 101 Japanese
1 1 0] Other
111 None
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31Q until a line 21 interval is detected. This indication e

provi deO®3{228%knpl e, by signal LINE21 in Figure 2. At stem%ﬁ’$%ure
3. serial data fromline 21 is loaded into a data register (e.g., register
210 in Figure 2). Next, the current fiel-@31s determ ned at step 325 by,

testi sign ELELD i n, Fj he current field is field 1,
the dat a mqﬁ'ﬁ I‘ﬁ?ﬁz;erlgg?gte@fzh Qg F‘si@ ‘Pejlp;\"‘@?eﬂt?’ rpsnaaded tend oper ati on
conti nues areptespntIhewimforntarion eshiowerirdal gbles 197 ocessed as cl osed -
capt.ion data At step 325. if the current field is field 2. operation
continues at step 330 where CHAR #1 is evaluated to determine if CHAR #1 is
"closed caption data in field 2. If CHabi¢11Ps closed 30 caption data, step
335 is executed where the data is processed as closed caption data. For

exanpl e, closed.g in Audio- PmgMM or s are t Becond ; AudionPregRmr ocessor for
subsequent dfskltay, | TypeCHAR t, t, 4, | Type '
000 Unknown 0 0 0! Unknown
"0 0 1 Mono 0 0 1 Mono
010 Simulated Stereo 010 Descriptive Video Service
011 True Stereo 0 11 Non-program_Audio
10 100 Stereo Surround 100 Special Effects
101 Data Service 1 01 Data Service H
110 Other 110 Other
11 1 None 111 None
IS5

2.9 "Caption Services" Packet Type

‘This packet contains a variable number, 0 to 8, of
bytes which define the available forms of caption encoded data.
20 If the packet contains zero bytes, existing information regarding
caption serves will be erased. One byte is included to specify each
available service. Bit #6 is set to logic 1 in each byte because the
data is not ASCII data. Each of the bytes is in the format shown in

Table 16.
25
Table 16
b, by, b, by b, b, b,
1L, L I, F CT
30

The language data field (L2-Lg in Table 16) is encoded
using the same format as fo_r the audio services packet described
in section 2.8 above. The "F" bit determines if the data is in TV
field one ("F" = 0), or in field two ("F" = 1). The Jou _bit determines
35 if the data is in channel C1 ("C" = 0), or in channel C2 ("C = 1) The
“T" bit determines if the data is captioning ("T" = 0). or text
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#1 is.not closed caption data at step 330. CHAR #1 is presuned to be EDS
dat a anWOmBZ228760Nn proceeds to step 340. At step 340, 35 BEARUSY3/03988 5t o
‘to determne if CHAR #1 represents an EDS control code. If CHAR #1 is not
an EDS control character at step -9.93340. the character is EDS data
that is stored in nenory at step 345. Detection of an EDS control code at
step 340 i€ FaloneThis, intemsnation opempisR the droadeastelsgot sompletedy ne t he
EDS packet sfecify fhRClinen 2Andepaickst thah agfe aSagadlé PFUNC and. PCLASS in
Figure 2 are generated at step 350. The packet function is tested further

2.10. "Undefined” Packet Types

W

Type Codes 09h and OAh in Table 4 are undefined.

. These type codes may be defined in the future to further expand
EDS capability. For example, one of the undefined type codes
might be allocated to provide information regarding video

10 “"scrambling”. Various approaches are used for encoding, or
scrambling, a video signal to prevent viewing by unauthorized
users, e.g. “pay-per-view" programming. Information regarding
the type of scrambling might be useful to permit authorized users
to more effectively decode the scrambled signal.

15 Another possible use for the undefined codes is to
‘provide information regarding the aspect ratio of the video image
in a program. Aspect ratio information would permit the system
to select only certain aspect ratio programs. Alternatively, the
video receiver could use the aspect ratio information to adapt the

20 signal to the particular display screen aspect ratio of the video
receiver. : ' -

2.11. "Description 'N' Packet Type

25 These packets each contain a variable number. 0-to 32,
of bytes which, when combined together, form a description of the
program. If the packet contains zero bytes, the existing line of .
description information will be erased. Each "byte is an ASCH
character in the range of 20h to 7Fh. Each packet of this type

30 provides one line of a multiple line description of the program.

The description can contain any ‘information the service provider

chooses including: episode title. date of release. cast of characters.

brief story synopsis. etc. By varying the number of packets of

Description "N" type, efficient transmission of program

descriptions of any length is possible.

(F9)
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at ;step 360 to determ ne whether the packet function indicates the end of
t he packWC-98/2287¢ function is not "end packet", CHAR #2 i s BEr/S93/g308st ep
365 to determ ne the packet type. Signal 10 PTYPE in Figure 2 is
generated at step 365. If the end of -the pagket is detected at step 360,
the checksumin CHAR #2 is tested at step 370 to detect errors in the
packet data. Fhe Nsuweask Baeketi €lasSocessed further at step 375 if no errors
are detected by, for exanple, decoding control information in the packet
data to 1 5 generate c ol,.si.gnal s for .the syst or stqring the packet
data for later use, sucﬂg‘gg"ilrftl 5c‘igeaiﬁlgbmgxa%ettﬂmeecPﬁF%r‘%’étatFn.
activated by Newwerk patkexwichgsssteps 310, 335, 345, 365, 370, and 375 in
Figure 3, coperation continues at step 380 where the system checks 20 to
determine”if auxiliary video information (i,e. CC or EDS data)

Table 17
| Type Code | Function
00h Unidentify Network
oth Network {dentifier
10 02h Erase All Programs _{
03h Network Name ‘¢
04h Call Letters
06h Tape Delay
07h Special ‘Qualifier 1
15 12h Soecial Qualifier 12
3.1. "Unidentify Network” Packet Type
20 This packet contains zero bytes and indicates that the

“network is to be "unidentified". The effect is opposite to that of
the "network identifier” packet (see section 3.2 below). After this
packet is received, all subsequent packets of the Network class
will be ignored until a network identifier packet is received. This

25 packet type can be used as a signal that all network information
has been sent.

3.2. “"Newwork Identifier" Packet Type

30 This packet contains either zero or two bytes which

~ define a receiver channel number for which network information
is to be specified. The format of the bytes is the same as for the
channel data field shown in Table 5 in section 2.2 above. The two
bvte channel field is optional. The receiver channel will default to
the currently tuned channel if not specified. This field allows one
channel to specify information for another channel.

[VS)
n
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processing remai ns enabled. |f enabl ed, operation continues

for theW@83/228%urrence of line 21 at step 310. If disabl edd Bf/@géog@ggure
in Figure 3 is exited at step 390. The descri bed system processes auxiliary
vi deo 25 information formatted in a pReadeterm ned manner to facilitate

determ ni ng whether the information in line 21 is closed caption or EDS
I nformati on. An exenplary EDS data formatting specification suitable for

use with thg3enbtgi-|a§r@nmldpp¢gﬁa@ﬁls'1 rpaEkgyrpyljé i s described below. 30 1.
General EDS Data Format Information The encoding of information for the

extended data services (EDS) follows the sane general format as for cl osed
35. caption data enThi§ packéhicomainsnzermrisytes.s bat mmlulcaesfalthaﬁ aheers

5 program information for the specxfled network is to be completely
deleted. '

3.4. "Network Name" Packet Type

10 This packet contains a variable number, 0 to 32, of
bytes which define the name of the broadcasting network. If the
packet contains zero bytes, the existing network name is erased.
Each byte is an ASCII character in the range of 20h to 7Fh. Each
network should use a single unique name so that receivers can

15 access information regarding -the network that is stored internal to
the receiver, e.g. a network logo that can be displayed when a
network is selected.

3.5. "Call Letters" Packet Type

20
This packet contains a variable number, 0 to 32, “of
bytes which define the "call” letters of the local broadcasting
‘station. If the packet contains zero bytes. the existing call letters
are erased. Each byte is an ASCII character in the range of 20h to
25 7Fh. '

3.6. "Native Channel” Packet Type

This  packet contains either zero or two bytes which
30 define the "native” channel number. i.e. local "over-the-air”
broadcast channel number. that is assigned to a station. This
information is useful if a cable channel number assigned to a
station differs from the station's over-the-air broadcast channel
number. If the packet contains zero bytes, the existing native
channel number is erased. The format of the bytes is the same as
for the channel field listed in Table 5 in section 2.2 above

[F8)
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transmtted in the sanme field. The characters can be either a - 10-
control woda/22876 or a data pair. The first byte of the pai PCHA{S93/A3788
whether the pair is a control pair or a data pair. If the first byte is in
the range of O h to OFh, the pair is a cpgtrol pair. These val ues are not
defined for captioning or text transm ssion. 5 Upon receiving such a
control code pair, the decoder woul d recogni ze subsequent data as EDS dat a.
This is th%.??‘mﬁgéeﬁ%lé)}”‘a?abﬁetu ewhen decoding a closed caption signal
to differentiate between ‘caption and text . node, and between operating
channel 1 and operating channel 2 (i.e. Cl and C2) of the caption signal.
All . This packet contains either zero or one byte which

5 defines the number of half hours the local station routinely tape
delays network programs. If the p'acket contains zero bytes. the
existing tape delay information is erased. The data is not ASCII
data so bit #6 is always set to logic 1. The format of the data byte
in this packet is shown in Table 18. '

10 | _
Table 18 N (
b, b, b, by b, b, b,
1 S d, d d d d_
15

The delay field (d4-dg in Table 18) has a valid range

“from O to 31, which represents time values from O hours and 0

minutes to 15 hours and 30 minutes in 30 minute increments.
20 The "S” bit is a sign bit, and determines if the delay value is to be

added to the expected program start time ("S" = 0) or subtracted

from it ("S" = 1). This delay would apply to all programs on the

channel which have the "T" bit set in their program" identifier

information (see Table 5 in section 2.2 above). The delay value
25 defaults to zero if not specified.

3.8. "Special Qualifier 'N'" Packet Type

These packets each contain a variable number, 0 to 32.
30 of bytes which define the text to be associated with the "special”
bytes listed in Table 12 that may be used for specifying program
information. If the packet contains zero bytes. the text associated
with a “"special” byte is erased. Each byté in this packet type is an
ASCII character in the range of 20h to 7Fh. Each packet provides
35 text for one network specific "special” program information byte.
For example. a station which offers mostly sports may define its

-
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10- characters are transmtted using odd parity. This is consistent with
the closwireapesmn conventions, and allows for sinpler encodpop/itareions
hardware and software. There are four varieties of EDS characters: Control.
Type, Data, and Checksum These characters-pgy be transnmitted 15 in the
conbi nations shown_in JTable 1. Table 1 1[err] Byte 2[err] _Byte Control
Type 20 first five "special” bytes i@ fepresent sperts giehy @s: PoKethecksum As

described aboveCUBRK, Phitlg’ Gliding® Ametiead Cup.aasé Ofympics. MowéewerOzh. The
Type and Checksum byt es _arefJ n the range of 00h to.7Fh. Tpe d:ilta byte is in
the range of TORIPE WRHCH oPIREMOMY Shusic may defineits Hist five

"special” bytes to represent types of music such as: Heavy Metal.

5 Rap, Pop, Country, and Disco. The meaning of the "special” bytes
can be redefined by the network at .any time. If no text is
received to define a “special” byte, the‘bytc will default to a singie
blank space.

10 4. Miscellaneous Packet Class

L3
-

~ Table 19 lists the assignment of Type codes for the
Miscellaneous packet class. :

15 -~ Table 19

Type Code | Function
01h Time of Day

: Time Zone

Line_Number

No EDS

Single EDS

Directory EDS___

Program Pause

Program Resume

| impulse Capture

218(3313)218|8

25 4.1. "Time of Day” Packet Type

. This' packet contains four data bytes which define the

current time of day and date relative to Greenwich Mean Time.

The format of the bytes is the same as that shown in Table 5 for
30 the "program identifier" packet (see section 2.2 above), exceplt
'_that' no channel data is needed. The "D" bit is used to determine if
daylight savings time is currently being observed throughout the
country. This information. along with the viewer's specified time
zone and whether daylight savings time is locally observed. is
used to determine the correct local time. Local time .is onlv used

(')
N
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or_in the range of 40h to 7Fh for-Non-ASCI| data. A Data byte of 00h is a
nul | byind o8 ?gs%s al ways ignored. A packet of 'EDS data is PGT/HE93/03988e o
col | ecti-on o these pairs of bytes which conveys a conplete piece of
i'nf ormati on. Each byte of EDS data is assgm ated with a packet of data. A
sub- packet is defined to be a control pair followed by sonme nunber, maybe
zero, of daltcadpsplay the docal timg chtrsth!befvnmdrtoAtlb ipterpahuimers andbi t s

within a 8p%y 0 CB‘e #%)tp%:k@,}e ﬁ meﬁat i smtted i ndependently

and surrounde natlon ull. packet could be
transmtted using '5 Fy Te'orhit ds wead g0 Qﬁleﬁ}n%ﬁ db t1h8; wgraa& YepRiiFsaf or

nore througie@pt year. This is needed to determine if the local day is February

.5 28th or 29th when it is March 1st Greenwich Mean Time. The "Z"
bit is used to determine if the current time in seconds should be
reset to zero. This allows the time of day to be correct without °
transmitting the full six bits of data to specify the current number
of seconds. The "T" bit is used to determine if the program is

10 subject to a local tape delay. If this bit is set, the time of day
clock should not be updated. ' '

4.2. "Time Zone" Packet Type

15 This packet contains one byte which defines the
viewer's time zone and daylight savings status. ~ The data is not
ASCII data so bit #6 is always set. The format of the single data
byte is shown in Table 20. ' | '

_2 0 : - Table 20

The hour data field (bits h4-hQ in Table 20) has a
valid range from 0 to 23 and represents the nominal delay in
hours relative to GMT. The "D" bit determines if daylight savings
time is to be observed. This packet should only be sent when all

30  possible viewers reside in the same time zone.

43. "Line Number” Packet Type

This packet contains one byte which defines the
current line number and field for the tuned channel. This data is

(s
R ]
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when possi ble. There are three categories of Control bytes: .
Cont i nudYOQ3R287&l. The Start code indicates the beginning oFCi}‘?h’?Pe"&ﬁ h

packet. The Conti

nue code indicates the followng data is part of the

packet which began with the last Start e@8. The End code indicates the

packet is fini he Typge. byt e always foll the Start code to indicate
t he. type of“%%naﬁaﬂéé S‘H %&ne‘sn%\ﬁ’%'écﬁ%'t. O%Fefa:mak%rﬁhﬁy S hay's
fol |l ows t hesHowncind&labld 2. 10 used for error detection. Once a packet

has been started,
usi ng a Conti nue

the data for the packet can be sent one byte at a-tine by
code with each byte to create a separate sub-packet for

each byte. Each subpacket occurs during a single instance of line 21. For
hi gher &5 t hroughput, both bytes dqfaibﬂ gyparticular line 21 interval may

10

to 31.

b, b, b, b, b, b, b,
T F 1, &, L 4 |

The “line" field (bits L4-LQ in Table 21) has a valid range from 7 :

The "F” bit determines if the data is in TV field one ("F" = ()

or in field two ("F" = 1).

15 4.4. "No EDS" Packet Type

This packet contains zero bytes and indicates that the

tuned channel has no extended data services information
available.

4.5. "Single EDS" Packet Type

This packet contains zero bytes and indicates that the

tuned channel has extended data services information available
25 for a single channel..

4.6. "Directory EDS" Packet Type

This packet contains zero bytes and indicates that the

30 tuned channel has extended data services information available
for multiple channels. This information would be used to identify
a station which provides a continuous directory of information
about other channels. |

35
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contain data. In this case, a sub-packet includes data froma plurality of
line 21 WOt%3/22876. The data in a particular line 21 intervBCTHSBHGI8E0
the sub-packet which began with the last Start or Continue code. The
transmi ssion of data pairs can not be 2Q3qpd nterrupted by any other

information. _If it is necessar t0|nterrupt the transm ssion of data
pairs, ‘the ﬂr’ansn?&gfém dtausge t Typer eest abl i shed by sending a
Conti nue control pal r The exanpl e shown in Table 2 il I ustrates the
descrlbed process. Table 2 ... other
...... ot her .. g?‘é? tpacket .contains zpygebmsa and mdlcates thaoaithe . . .
other ... current pndgeam .on 3h€ tuned channel has been intéfHipi¥de It

Dat a <

5 will need to be retransmitted at leaSI once per minute to.
maintain a pause. This is because receivers will time-out' after one
minute even if no program resume packet is sent.

4.8. - "Program Resume" Packet Type
10 ' ' _ :
This packet contains zero bytes and indicates that the.’
current program on the tuned channel has resumed. It is used to
immediately end a program pause. Receivers should perform an
automatic program resume if one has not been received within
15 the last minute following a program pause.

. 4.9. "Impulse Capture" Packet Type

This packet contains either zero, eight, or ten bytes
20 which define 4 program stop time and date, and start time and
date, all relative to Greenwich Mean Time, and receiver channel
number. If the packet contains zero bytes, existing information _
regarding impulse capture is erased. The format.of the bytes is
~ the same as for the “"stop time"” (see section 2.4) followed by the
“program identifier" (see section 2.2). This packet provides all the
information needed to permit a program to be easily recorded.
The program identifier bytes follow the stop time bytes because
the program identifier contains a variable number of bytes. The
"D", "L", and "Z" bits are ignored by the decoder when processing
30 this packet. The receiver channel will default to the currently

tuned channel if not specified. '

t2
‘N

The signal format described above may be better
understood by referring to Flgure 4 which shows an example of
the interleaving of CC and EDS data. and the nesting of EDS
packets. In Figure 4. the first and second occurrences of line 21 in

tald
*h
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Daj a Data Data - - Data ... other .. ... ot her
Cont i nugypw3/2287¢ Data ... other ... ... other End PCT/US93/03988
Checksum 35 : ot her ... ... other -12- The
descri bed approach will allow broadcast ers t he flexibility to

si mul t aneously use any conbi nati on of captions or text using either Cl or
and EDSfield 2akKnepdabeled !he amtlf '27 et the left side of Figure 4)

C21

LV ]}

10

15

19
th

30

"caption data from the EDS data.

include closed caption or text data. In the third occurrence of line
21 in field 2, packet "A" of EDS data begins with a control code
(CHAR #1) and a type code (CHAR #2). The fourth occurrence of
line 21 includes. EDS data that is part of packet "A". The fifth,
sixth, and seventh occurrences of line 21 in field 2 are closed
caption data. Because the EDS data at the start of packet A acts as
a break in the CC data, the CC data at line 5 in Figure 4 begins with
a "resume closed caption" control code to distinguish the closed

A second EDS packet, labeled packet "B" in Figure 4.
begins at the eighth occurrence of line 21 and ends at the tenth
occurrence of line 21. Packet "B" is nested within packet "A"
which continues at the eleventh occurrence of line 21 with a
"continue” control code. Packet "A” ends at the thirteenth
occurrence of line 21. The end .of packet "A" could be followed by
another EDS packet, closed caption data, or "null” characters, i.e.,
no data. '

A video signa'l including EDS information in the format

described above can be generated using the exemplary system
shown in Figure 5. Referring to ‘Figure 5, video signal source 510
providing signal SOURCE may be a video tape recorder or video
camera. Signals LINE21 and FIELD from unit 510 correspond to
signals of the same name in Figure 2 and synchronize the
operation of the system in Figure 5 to signal VIDEO.
Microprocessor 520 receives EDS and CC input data identified as
EDS INPUT and CC INPUT, respe'ctively,' in Figure 5 and formats it
into serial data signal SERIAL DATA. The CC and EDS input data
may be generated, for example. by someone typing CC and/or EDS
information such as a program title at a keyboard.

MUX 530 selectively couples either signal SOURCE or
signal SERIAL DATA to transmitter 540 in response to signal '
SELECT from microprocessor 520. Transmitter 540 transmits
signal VIDEO over cable or by broadcasting. Output signal VIDEO
in Figure 5 corresponds to signal VIDEO in Figure 2. CC and EDS
data is inserted into signal VIDEO in Figure 5 by the operation of -
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transm ssion of EDS information if it is the only service offered on
“field.twoebs2e8m vi deo signal. There are four classes of p&R @9W?%tly
defined: Current, Future, Network, and M scel |l aneous. The Current packet
¢ontains information describing t he pr og%a}r_n currently being transmtted.
The Future packet contains information abdut an 10 upcom ng program to
be transm tMAGX 530e Wher&Cper:IBdDSCdmhalsnw befinsemed.omiehsprocédydrsour ce

Contains. a 92 HiBets, S0 qepSRRRESr L Th el BEPS@YL%S&BCI?”Q"”S packel
assi gnment signaheﬁéNEédkanchbEst and gmraleSesgndt SEd-EGH: tolcavseles. 15
Table 3 Conf9X $30€to0 couptd'Sigmill SERIAL DATA to-transmitter 540. |
5 Microprocessor 520 then outputs the CC or EDS data on signal
SERIAL DATA causing the CC or EDS data to be included in signal
VIDEO via transmitter 540. _ .
Microprocessor 540 controls the priority of insertion of
CC and EDS data. For example, CC data has higher priority than
10 EDS data because a closed caption display should be synchronized.
with the actual speech in the video signal. The CC data must be
transmitted as required to maintain the desired synchronization.
EDS data, however, may be transmitted whenever line 21
intervals are not being used for CC data.
15 Various modifications of the features described above
are possible. For example, future modifications of FCC
requirements may permit EDS data to be included in video lines
other than line 21 of field 2. In addition, packet classes and types
in addition to those described above may be defined. For
20 example, the "reserved” control codes in Table 4 and the |
"undefined” type codes may be defined in the future. These and
other modifications are mtended to be within the scope of the
following claims.
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01h Current Start 02h Current Continue 03h

20 . WO93/22876 04h Future Start 05h Pﬂ’”ﬁ%’{ﬁ’?@%
Cont i nue 06h . Future End 07h Network Start 08h . Net wor:
Cont i nue 09h Net work End OAh  -3B4sc. Start 25

0Bh M sc . Continue 0Ch I\/I.sc. End ODh Reserved OEh
Reser ved : Claims A1ms

10

20

30

1. A television system comprising: .

means for receiving a television signal partitioned into
line intervals which are organized in successive fields; said |
television sign'al including auxiliary.information in the form of a
predetermined 'number of data words occurring in at one line of at
least some of said fields; at least some of said data words
representing alphanumeric characters and at least some of said
data words representing control information;

_ means for extracting said data from said television

signal; and ‘ ,

means for examining said extracted data words to
determine when one of said extracted data words represent a
class of information as well as control information, thereafter
when one of said extracted data words represents a subclass of
information. of said class of information, and thereafter decoding
said data words to obtain said mformauon pertaining to said
subclass.

2. The television system defined in claim 1. wherein:

two data words occur in sequence in a predetermined
one of said line intervals; and

said means for exammmg examines the first of said
two data words which occur in said predetermined line to
determine if it represents a class of information as well as control
information, and examines the second of said two data words
which occur /in said predetermmed line to determine if it
represents a “subclass of information.

3. The television system defined in claim 2, wherein:
said data words representing alphanumeric characters
are encoded in ASCII format.
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Okh Reserve of one class of packet ERMU
mterruM oth ﬁmmgket because each of the 'f,our égg{: e 8
cl asses has |ts own codes As a result. higher priority

information can interrupt |ower pI‘IOI’Ity" 4formation. For exanpl e.

~information about the &urrq@Sapgfagﬂ{nfberlg{o%ggghg HDf/ﬁieto' ?’%I&I’I tical than

| s information regardin acket of
"current” mn@lruﬂmgoﬁrsn ghd aesesond figl hlemPﬁV@&ﬁ ewvéhut reaﬁbno td ng a packet

of "future” pmraﬁl@ of | FfahdBin&vals utid incNifigh heplifrafity | fiomzdmal ty
information, ca
lme intervals within each of said field intervals, ‘apparatus
S comprising: o
means for extracting an auxiliary information -
component occurring during a predetermined line interval within
said first and second field intervals from said video signal;
means coupled to said extracting means for converting
10 said extracted auxiliary information component from said
predetermined line interval -into binary data, said binary data of*
said first field intervals being associated with closed caption text
information, said binary data of said second field intervals being
associated with extended data service information and being
15 - organized by packets of binary data, a packet of binary data being
associated with a particular one of a plurality of classes of
auxiliary information and including control code data identifying
said particular class; |
means coupled to to said 'converting means for
20 decoding said binary data of said first field intervals to produce
text display signals; and '
means coupled to said cbnverting means for decoding
said control code data of said second field interval to identify said
particular class of auxiliary information. |

5. The apparatus of claim 4 wherein said video
signal piovidcs video program information from one of a plurality .
of video channels and said plurality of auxiliary information
, .classes comprises: .
30 a current program class including auxiliary
information concerning a video program currently provided via
one of said video channels: and ' |
a future program class including auxiliary information
concerning a video program that will be provided via one of said
35 video channeis at a future time.

-
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be, i nserted when.unused line 21 intervals are avail able. However, a packet

can onl wes/eesm rupt ed by a packet of a different class. WFEHUSIMO3ES t hat

packets can be "nested" without 5 confusion regardi ng which packet data is

t'o be associated with when a "continue".x®ntrol code is issued. Each packet

canveys one piece of information. The first byte of the control code pair
that begins a packet &i.e.Thet3pparapsniafociaigte) wherini said Pluraduyket

class as SWukﬂiﬂngﬁf&mé@on diasséy Fardleri ob@ipiises 08 SOucal Resksi N the
packet is detﬁlr({? ne bﬁ.the.T e code in byte t\/}g of 1he %&artidfontrol code
pai r. -The JatPNYEcaUXELETY; IR uep £ BIN& B h &P GEh HeBlSr ary storage
until the endeoesigmaket has been received and the checksum at the end of
t he packet has been validated. This prevents stored data from1 5 being

corrupt’ed, and also permts a packet to be aborted in the .
The apparatus of claim 5 wherein said plurality

of auxiliary information classes further comprises a miscellaneous
class including auxiliary information not included in said current
program class and said future program class.

10

ar

8. The apparatus of claim 5 wherein
said predetermined line interval within said second
‘field intervals is a twenty-first line interval; '
~ said binary data comprise first and second binary
15 bytes; and
said decoding means decodes said first binary byte to
identify said particular class of auxiliary information.

9. The apparatus of claim 8 wherein said first and
20 second bytes occur successively during said predetermined line
interval.
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m ddl e by starti nhia Sheet Replagee same cl ass. The dat S uded
i n Cur r®iQ9¥@azB7eut ur & es are identical, i.e. tﬁ’?’%‘@%@’l“m"
desi gnations for bot he same. The difference between the

Current and Future classes 20 is the "gpect” of the data, i.e. "current”
or "future" program Any information regarding the current .program which -
can. be transnitted vild.EDdncansysiem tf@rsﬁfrﬂceﬁﬂngeﬁa}’ﬁ{%sbg‘ﬁ!ture program

and vi ce venslading dfifsit and ontseicond field hmdrivaly avithitk @fachl vRy$ pertains to
t he "future"l %ogragn{:rhat wa? m)?t-re entb%{jZS a B echifled i,n the IE S
i nf or mat | oR VRS BF fraths: dBFervals Ak dneluding, 2  BRIRIEY of iopizea
identifier lime tihterv¥gise veiohin ieach feft said fieldetinteThals. Tapparatue i ndi cat es
whi ch fyturcgnpénlqg{;gg all transmtted information is to pertain to until

ram i t

anot her™ prog ifier Type code is sent. Simlarly, the information in
t he means for extracting an auxiliary information

component occurring during a predetermined interval within said |
first and second field intervals from said video signal;
means coupled to said extracting means for converting
10 said extracted auxiliary information component from said i}
predetermined line interval into binary data, 'said binary data of
said first field intervals being associated with closed caption text
information, said binary data of said second field intervals being
associated with extended data services information and being
15 organized by packets of binary data, a packet of binary data
representing auxiliary information included in a particular one of
a plurality of classes of auxiliary information and including control
code data identifying said particular class, a plurality of type data
identifying respective subclasses of said particular class. and
20 information data corresponding to said subclasses;
means coupled to said converting means for decoding
said binary data of said first field intervals to produce text display
signals; and : .
. means coupled to said converting means for decoding
25 said control code data and said type data of said second field to
decode said information data. |

_ 11. The apparatus of claim 10 wh.erein one of said
plurality of type data corresponds to program identification
30 information. '

12. The apparatus of claim 11 wherein said program
identification information comprises a time of day and a date at
which said program will start.

(N
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30- Current%&acket class always pertains to the program lfd’f "é |ng
t r ansmi MQ® ®n a new programidentifier is sent in aCurrent packet,

ol d program has finished and the newy sgem fied program i s begi nni ng. The
data which constitutes the programident ﬂl-er IS 5 sinply the schedul ed

broadcast tine, date, nd ECEI ver hagqge Thi s hasdt he,advant age
of being a conpact. s & apparajus 8 a‘ﬁheﬁfﬁ?q% |H‘?ﬁ°ff|er for
each programgmloqntoufdesomdccglpmgrahannédmpmoye&nomlivnm of a rpdutalowdcast

of a progryp L3ads! Msithels ¢ and Osdid ﬁmﬂahnyasfyad,aﬁapyr'ﬁ.'faﬁhkﬁoﬁchedw ed

tine as its
classes comprises:

5 ' a current program class including auxiliary
information pertaining to a program currently provided via one of
said video channels; and |

a future program class including auxiliary information
pertaining to a program that will be provided via one of said

10 video channels at a future time.

14. The apparatus of claim 13 wherein the data
packet corresponding to said current program clas.s' and said
future program class each include réspective program

15 identification type data. "

15. The apparatus of claim 10 wherein one. of said
plurality of type data corresponds to a program title.

20 16. The apparatus of claim 10 wherein one of said
plurality of type data corresponds to caption service information.

17. The apparatus of claim 10 wherein one of said
plurality of type data. corresponds to program description
25 information.

18. The apparatus of claim 10 wherein one of -said
plurality of type data corresponds to network identification

information.
30
19. Thc apparatus of clalm 10 wherein one of said
plurahty of type data corresponds to network name information.
This Sheet Has Been Replaced
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rogramidentifier data throughout its entire broadcast. This will 5

gl I gw‘tﬁﬁor”é&?ﬂﬁ ng of prograns which are del ayed or run | oRGEAUSI3A3988
expected. Al tinme and date specifications, including current tinme and
date. are always given as Geenwich Mearggine (GMI. Providing both the
start time of a future program and the current g@ogramrdentrfrer as GvIr
‘ensures that the i dem®fi chi¢ APRATatS| ®f clpigm r K whemsiamsaigd iplupdity

I ndependentofoftypbedamae%h% ponds 7 NenéNFuribay! txﬂf&n??itﬂmggggdr gSE\a/E:g)S
This permts rrect recor na vi e cass

even Pf t he (Hc e dBéssaHﬁtpf"gHmhqﬁf I\'?@ﬂ’\mé"’t &“r‘?e"i‘&ﬁ\éa fiell $ai¢; fifihe onl y
pur pose foramspeecopdnficlticintervals' sndludes zaueilfary daforngdtiosavi ng status is
to 1 5 gdisplay the correct local time given the broadcast time as GMI. 2.

Current and Future Packet Cl asses Table 4 shows the assignnment of Type -
codes .in the 21. The apparatus of claim 10 wherein one of said

plurality of type data corresponds to information indicating that
extended data services information corresponding to other ones of
_ -said ‘type data is not available in said video signal.
10 '

22. The apparatus of claim 10 wherein said video
signal corresponds to a currently tuned one of a plurality of video
channels and one of said plurality of type data corresponds to
information indicating that said extended datid services
15 information concerns only one of said plurality of video channels.

23. The apparatus of claim- 10 wherein satd video
signal corresponds to a currently tuned one of a plurality of video
channels and one of said plurality of type data corresponds to

20 information indicating that said extended data services
information concerns at least one of said plurality of video
. channels.

24. The apparat'u"s of claim 10 wherein
25 said predetermined line interval within said second
field interval is a twenty-first line interval;
- said binary data comprises first and second binary
- words; and ' _
said decoding means decodes said second binary word
30 to identify said particular type -of _ztuxiliary information.

25. The apparatus of claim 24 wherein said first and

second bytes occur successively during siid predetermined line
interval. —_—
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20 Current and Future packet classes. Table 4 Type Code Function 00h
Uni dent iw@ 9r2287ém 25 01lh Pr o&gﬁp‘ﬁ%m”?i er
02h Erase Program 03h Stop Tine 04h Program Titl e 05h
Program Audi ence 06h Pr ogram Type -@%h Audi o Services 3 0

08h Caption Seryvices_09h -undefi ned- OAh - undefi ned-
26. In a system for processing a video signal

- including first and a second field intervals within each of a
plurality of frame intervals and including a plurality of horizontal
line intervals within each of said field intervals, apparatus

5 -comprising: '

means for extracting an auxiliary information

component occurring during a predetermined line interval within
said first and second field intervals from said video signal; and
) a microprocessor coupled to said extracting means for

10 processing said extracted auxiliary information component in
accordance with a sequence of instructions included in a control
program; wherein-

said control program includes a first portion causing
said microprocessor to convert said extracted auxiliary ,

15 information component from said predetermined line interval into
binary data;

‘said binary data of said first field intervals being
associated with closed caption text information, said binary data
of said second field intervals being associated with extended data

20 ° services information and being organized by packets of binary
data, a packet of binary data representing auxiliary information
included in a particular one of a plurality of classes of auxiliary
information and including control code data identifying said
particular class; :

25 | said control  program including a second portion
causing said microprocessor to decode said binary data of said
first field intervals to produce text display signals; and

said control program including a third portion causing
said microprocessor to decode said control code data to identify

30 said particular class of auxiliary information.
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78h Descripti-on 8 35 7Fh Description 1 -15- 2.1 "élni gg{&%l fy
Pr ogr anWOPX/R2876Type Thi s packet contains zero bytes. but PCdY Vet e
programis to be unidentified. It has the opposite effect of the 5.
program -identifier packet. Wen receivggy. all subsequent packets of this
class will be ignored until another programidentifier is received. This
coul d be used as a’si@f7al (Thet apparamscofiddimpr @fr avheraior nati on has al |

been sent. said predetermined line interval within said second
field interval is a twenty-first line interval; '
said binary data comprise first and second binary
5 words; and ,
said microprocessor decodes said first binary word to
determine said particular class of auxiliary information and
decodes said second binary word to identify said particular type
of auxilliary information.
10 ., .
28. The apparatus of claim 27 wherein said first and
second bytes occur successively during said predetermined line
interval. '

-
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10 2.2 "Program Identlfler Packet Type Thi's packet contain ei#ﬁgr
four orwei93/2287és whi ch define a program start tine and dé’g/ T8 eto
G eenwi ch Mean Tine, and receiver channel nunber. The format of each byte
is 15 shown in Table 5. Note that bit_ ﬁp in each byte is always set to
| ogi c 1 because the information in each byte is not ASCII data. Al so, note
_that the bit #7 (bit 2197) ila aosysemwfof rpromksing, aovidechsignalbl es bel ow,

TS Eulalay 96 B4 ettt s vion ot B8 o
1 njerr] rafity{ of r Tarﬁt‘erlﬂ}ﬁfl’fﬁ And{iaehjdipgup plur@ ity f honizoniai r ]
h{err] h[e!urde hﬁ@whsdémmm ehchDofl| sid fi’élﬂr ﬁilte‘i‘{'ﬁrsr]aﬁﬁﬁﬁfds 25
nonth _ Z L err] nferr] nierr] r’r{err nerr]
3 compns ng:
means for extracting an auxiliary information
component occurring during a predetermined line interval within
said first and second field intervals from said video signal; and
a microprocessor coupled to said extracting means for
10 processing said extracted auxiliary information component in
accordance with a sequence of instructions mcluded in a control
program; wherein
said control program includes a first portion causing
said microprocessor to convert said extracted auxiliary '
- 15 information component from said predetermined line interval into
- binary data; |
said binary data of said first field intervals being
associated with closed caption text mformauon, said binary data
of said second field intervals being associated with extended data
20 services information and being organized by packets of bitia_ry
‘data, a packet of binary data representing auxiliary informh_tion
included in a particular one of a plurality of classes of auxiliary
information and including control code data identifying said
particular class. a plurality of type data identifying respective
subclasses of said particular class, and information data
corresponding to said subclasses;
said control program .including a second portion
causing said microprocessor to decode said binary- data of said
first field intervals to produce text display signals; and
30 said control program including a third portion causing -
said microprocessor to decode said control code data and said type
data of said second field intervals to decode said information data.
_,/’.
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- channel

1 cl[err] c[err] c[err] c[err] c[err] c[err] channel_. e :
s[err] -W0'93/22836r] c[err] The mnute data field has a vali %qéﬂéé”ﬁ% 0
the hour field fromO to 23. the day field from1 to 31. and

to 59. 30

the nonth field froml to 12. The "D' bitgpeternmnes if daylight saving

time is currently being observed throughout the country. The "L" bit
deternines if the cur3éht yidwr apparatusapfyelaim R% wiereint deternines if

the current time in sggpn ng@g d%rb&ﬁe e Uffrs? SndZ &mdﬂlﬁ R L

"Z" bits are |%nored by the
descri pti onW§r

5

10

15

30

W
‘h

proceSS|ng t |s pac
gheald i me of day" - 16-

_ said third portion of said control program causes said
microprocessor to 1) decode said first binary word to determine if
said binary codes represent said extended data services Signal, 2)
further decode said first binary word of said binary codes
-repreéenting said extended data services signal to determine said
particular class of auxiliary information, and 3) decode said
second binary word to identify said particular type of auxilliary
information.

L 4

31. In a television system including means for
receiving television signals organized in successive field intervals.
each of said fields including a plurality of line intervals. auxiliary
data corresponding to closed caption information occurring in at
least one of said line intervals of at least some of said field
intervals, apparatus comprising:

| means responsive to a selected one of said television
signals for extracting said data from said television signal; and

means responsive to said extracted data for

determining whether or not it corresponds to a control code
within a first control code range corresponding to closed caption
information or within a second code range corresponding to
extended data service information; said means being responsxve o
said extracted data following the detection of a control code within
said first code range for processing said extracted data to produce
text representative display signzils associated with a program
corresponding to a currently selected television signal; and said
means being responsive to said extracied data following the
detection of a control code within said second control code range
for determining the type of information represented by sald
extracted data. '
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code assi gnnﬁfHSheatitldradBe?e t?ﬁ"oel ow that pertains to t he

Type
M scel lwodpuzgpacke T" bit is processed as pRCI/YSIY/AINES
program identifier
|

rmne if-the program is subject to a
ocal tape delay. Even It the broadcast_gf. a programis 5 del ayed, it
should still carry its originally scheduled time as its program identifier
data throughout its €3d.i r dher apparsttis rEeitedcimroleim d&t avherelin: i s an
optional two-byte.fi h | dr _ 0 . 255, channel
field is om tted th?#@cgpﬁpgﬁgﬁ%qo %Eﬂpd&w&? c%&uﬁ mfb rrntglﬁ]iﬁ y tuned
10 channéind Wa3acRamesponding W 1sgid w@néﬁénﬁéta t&c}rw@cumﬁormmm.on

for anot hercomhpfisé -firsthandhséesid owzesfwl& COEIR @ﬁcaeiswel urhiby i el d
which s ele es the so rce mgat The sourf flel d ha vg@d range
3 Tisgh

from 1 {S[ 4Pf] SR@C, pre EW“I’B lige, iptegya T’B‘aFHSt used in a
mul ti-wre sesbhd eypeiseoflt fiekdyecand the cabl e li ne.

said meéans responsive to said extracted data is

responsive to first byte occurring during said predetermined line
interval to determine if it represents a control code within said

10 first control code range or a control code in said second control
code range; said means being responsive to said second byte
occurring during said predetermined line interval following a
determination that said first. byte represents a control code within
said first control code range for processing said second byte to '

15 produce text representative display signals associated with a
program corresponding to a currently selected television signal:
said means being responsive .to said second byte occurring during
said predetermined line interval following a determination that
said first byte represents a control code within said second control

20 code range for determining the type of information repreéemed
by said second byte. '

33. The apparatus recited in claim 31. wherein:
said television signals are-organized in alternating first
25 and second types of fields, data corresponding to said closed
caption information occurring in said first type of fields and data
corresponding to said extended data service information 6ccurring
in said second type of fields; |
means responsive to said selected television signal for
30 generating a field type indicating signal indicating the occurrence
of said first and second types of fields is additionally provided;
and .
said means responsive to said extracted data is also
responsive to said field type indicating signal for determining if
35 acontrol code is within said first or second control code range.

R
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1-5 2.3 "Erase Prdlgﬂesﬁeeﬂaaslmen lecébhi s packet contains z t
I ndi catwe 931z283peci f a Is to be conpletely dﬁﬁ{‘gﬁﬁ’ﬁﬁ?ﬁg w | |
be 20 nost .useful . packet class. 2.4 "Stop Tinme" Packet
Type This packet cont al ns elt r zero:arg4our bytes which 25 define a

program stop tine and date relative to Greenvm ch Mean Tine. If the packet
contai ns zero bytes, 3dhe Thesapparatusopgecited in Iclaive Zl.asdwreifhe format of

the bytes is the Sangafp i eRvikith F%'igﬁ&lgmaké%afnhféd aa%h%fmﬂ@ﬁgrhmd above

.in section 2.2 exce ann ata i s heede nd "z"
bits are aP8d 8eqpn dﬁBF%QOP;}“ﬁH& d’@é%d’é?“mddﬂéc%sﬁa@ ‘flﬁ’ﬁ'%d packet as
descri bed icapsient imfortation and data corresponding to said extended data.

5 service information occurring during the same predetermined line
interval in said first and in said second type of fields:
means responsive to said selected television signal for
generating a line indicating signal indicating the occurrence of said
predetermined line during each of said first and second types of
10 fields is additionally provided; and
said means for extracting said data is also responsive ’

to said line indicating signal.

35. The apparatus recited in claim 34, wherein:

15 means responsive to said selected television signal for
generating a field type indicating signal indicating the occurrence
of said first and second types of fields is additionally provided;
and ' . _'

said means responsive to said extracted data is also

20 responsive to said field type indicating signal. '

36. The apparatus r_ecited in claim 31, wherein:

at least some of said control codes within said second
control code range identify respective classes of information and

25 are included in respective packets of data, each packet also

including a plurality of type.codes identifying respective ones of a
plurality of subclasses of information, said type codes being
followed by respective data words representing information
associated with respective subclasses.

30 .
37. The apparatus recited in claim 36, wherein:
said control codes within said second control code
range also indicating whether a new 'packét has been started. a
. previously identified packet is continuing or a prev:ouslv
35 identified packet is terminating.
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2.5 "Program Title" Packet Type 3 5 This packet contains a

vari abl'e&mjg&%és 0 to 32, of bytes which define a programtitle. If the
packet c Per o -17- bytes. the existing program ti tRGI/LS98/03988

erased. Each byte is an ASCI| character in the range of 20h to 7Fh. The
vari abl e size of this packet allows for efficient transm ssion of titleS of
any length No "size" indicator byte is needed because the End control code
5 pair is used to term nate the pa(1,_ t. 2.6 "Program Audi ence" Packet
Type This packet contains a variable nunber of bytes,

i
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10" nanely zero to three, which define the intended audi ence for the
program If the packet contains zero bytes, the existing program audi ence
w | be WO#&3£28760r any data bytes in this packet, bit #6 i AISBEIBYi ¢ 1
because the data is not ASCI| data. The format of the data bytes is shown
in Table 6. 15 Table 6 20 b[err] b[err] b[err] b[err] b[err] b[err] b[err]
1 MWS A T C1 D- V L N A1l qg[err] q[err] g[err] r[err]
rferr] r[err] 25 ' The data bytes in thi's packet nust be sent
in the order shown in Table 6. Table 7 dflgines the function of the bits for

200
\
DATA 1 SERDAT l‘——-CIHAR #2——+——CHAR #1——-!
SLICER 15‘14'13'12 11'109 8 7 5 15041 3 2 1 0
_" { ) l
SERCLK 210
VIDEO | 8 * CHAR n"
SIENAL 8 s o
VERT-=--- > #—CHAR.
GENERATOR CHAR.£2
HOR - ===~ > | 8
LINE21 FIELD T
: EDCTRL T 5
: VCRCTRL !
' PCLASS _
. < LN . v .
233 H SE%«LII\%\,CE PTYPE | DECODE : SYSCTRL
i | CONTROL |— TVCTRL
| . PFUNC ;
; IL —235
E 237 E
g | MEMORY 3
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byt es one and two shown in Table 6. Table 7 30 ‘ Byte One

Byte Two C Chi | dren A Adult Situations T Teens
N- NudWQI¥22876 Adults L Languange S PCH&i393/03988
\ Viol ence W Wen _ - undefined M Men
D Data Services 35 - 18-
3/5

LINE 21 NO__ ] 30 ag

..YES 310

LOAD DATA }—
REGISTER | 320

335
v [
CAPTION |,
PROCESSING [
CHAR. #1 ]
CONTROL? Ao >
350 \
/ - 345
DECODE PACKET CLASS |
& CONTROL FUNCTION

DECODE CHAR. #2
PACKET TYPE Q,E\EEETE —

FlG. 3
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Bi t* definitions may be selected fromthe list in Table 7 in any conblnatlon
that i's_needed to communicate the desired information. Byt te

t he tarB@?mﬂaap@nce. For exanple, to specify a program as §ﬁﬁ?§§P@%?§& t he
entire famly, all bits in 5  byte one would be set. Byte two indicates
why the target audi ence may have been restricted fromthe entire famly.
Byte three in Table 6 contains data fields representing programquality and

rating information for novies:

The format for byte three is shown in Table

8. 10 Table 8 g[err] g[err] q[err] Cpal y r[err] rlerr] rlerr]
Rating 0 0 O Unknomn 00 known O O 1
1 G
OCCURRENCE
OF LINE2A, EDS
FIELD 2 CHAR #1 CHAR #2 PACKET
1 CC/TEXT INFORMATION | CC/TEXT INFORMATION
2 CC/TEXT INFORMATION * CC/TEXT INFORMATION
- 04h=EDSCONTROLCODE |  Oth=EDSTYPECODE  |START
3 FUNCTION: START PACKET | TYPE: PROGRAM IDENTIFIER | A
. CLASS: FUTURE PROGRAM
4 04h=EDSDATA:MINUTE=0 | 48h=EDSDATA:HOUR=8 | A
5 CC/TEXT INFORMATION CC/TEXT INFORMATION
6 CC/TEXT INFORMATION CC/TEXT INFORMATION
7 CC/TEXT INFORMATION - CC/TEXT INFORMATION |
0th =EDS CONTROL CODE 08h=EDSTYPECODE | START
8 FUNCTION: START PACKET TYPE: CAPTION SERVICES | B
CLASS: CURRENT PROGRAM |
4Ch = EDS DATA 4Bh = EDS DATA
9 ENGLISH CAPTIONING AVAILABLE | ENGLISH TEXT AVAILABLE | B
INCHANNEL 1 OFFIELD2 | INCHANNEL2OFFIELDY
| 03h=EDS CONTROL CODE |
10 'FUNCTION: END PACKET CHECKSUM - | END
| CLASS: CURRENT PROGRAM | B
05h=EDSCONTROLCODE |  42h = EDS DATA: DAY =2
11 FUNCTION: CONTINUE PACKET | (CONTINUATION OF PROGRAM | A
CLASS: FUTURE PROGRAM IDENTIFIER INFORMATION)
46h =EDS DATA: MONTH=6" | '
12 (CONTINUATION OF PROGRAM 00h = NULL {NO DATA) A
IDENTIFIER INFORMATION) _
06h = EDS CONTROL CODE |
13 FUNCTION: END PACKET CHECKSUM | END
CLASS: FUTURE PROGRAM A
Si‘i i
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5 3 lerr] 010 PG
1

01
T o1 0 0 *[err 00 R1O01 * ok x
51 NE?%’]Z%“’}“ 0 err] 110 X111  +*PET/US93/03988 1
1. None 20 2.7 "Program Type" Packet Type This packet contains a
vari abl e nunber, 0 to N, of bytes which specifies the type of information
I ncluded in a particular program The information in this packet could be
used 25 by a viewer to selectively look for certain types of prograns. |If
t he packet contains zero.bytes, the exist§fg programtype will be erased.
The first two bytes are not ASCI|I data and, therefore, bit #6 is set to
logic 1 in the first two bytes. The third through Nth

RPROPR

viDEo | <
SIGNAL |—S0URCE T
SOURCE ' '
MUX L TRANSMITTER {—> VIDEO
. ——>{ B
LINE21| | FIELD SDER{'RL | seL

'y

MICROPROCESSOR SELECT
S CC
INPUT  INPUT

FIG. 5
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. bytes are ASCI|I characters in the range of 20h to 7Fh. 3 0 ossh 4 = The
“format of the first two bytes is shown in Table 9. Table 9 b[err'] b[err]
b[err] b[err] b[err] b[err] 35 This is the replacemenicsheet
flerr] flerr] flerr] f[err] t[err] S[err] S[err] | -19- The first two
bytes nust be sent in the order shown in Table 9., heDfa't St by g |

the general category of the information injthe pragram he type o

i nformation indicat edl.lxﬁ_.l%keﬁ{t%/il})%oi M&ﬁﬂ,ﬁ%N 151 ﬂlﬂ."tﬁbtﬂ‘ Tabl e 10.

EXTENDED DATA SERVICES

The present invention relates to the processing of
auxiliary video information that may be present in a video signal
during vertical blanking and overscan intervals. A video signal
typically includes vertical display intervals, or fields, having a
plurality of horizontal line intervals, e.g. 262.5 lines per field in
10 NTSC video systems. The beginning of each vertical and horizontal

interval is identified by respective vertical and horizontal sync
puises that are included in a composite video signal. A pottio_n of
each vertical interval is a vertical blanking interval that is not
normally intended for display. In addition, several line intervals
15 adjacent to the vertical blanking period may be within an
overscan region of a video display and will not be visible.

The lack of image information intended for display .
during blanking and overscan intervals makes it possible to insert
an auxiliary information component, e.g. teletext or closed caption

20 (CC) data, into these intervals. Closed caption data represents
speech or other sounds in the audio portion of the video program..
The closed caption data is displayed in a portion of the video
display simultaneously with the corresponding video program
display to serve as an aid for hearing impaired viewers.

25 Standards such as Federal Communications Commissions (FCC)

- Regulations define the format for each type of auxiliary
information including the location of the information within a
vertical interval. For example, the present closed captioning
standard (see e.g. 47 CFR §§ 15.119 and 73.682) specifies a closed

30 caption signal must occur during line 21 of field 1 in the format
shown in Figure 1. '

Referring to Figure 1, the closed caption signal includes
a run-in clock (RIC) signal that occurs during the first half of line
21. The RIC signal is used as described below to facilitate the

35 extraction of the closed caption data that occurs during a data
interval in the last half of line 21. A signal transition at the
REPLACED SHii} ._._-_:-.;-
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. 5':'c Classified L Life / Style E Educati on 10

E Entertai nnent 10 S Sports N News A
logic 1 in a bit position shown in Table 9 indicates that the program

provi des the corresponding type of information listed in 15 Table 10. If
necessary, nultiple bits can be set to logic 1 to indicate that the program

I ncl udes nultiple categories of information. Byte two provides. addi ti onal
program i nformati on as shown in Table 11. 2 0
Table 11

2.
beginning of a "start bit" interval shown in Figure .l indicates the
beginning of the data interval. The start bit interval is followed
by a signal during the remainder of the data interval that
represents 16 bits of binary information. Each of the start bit and
5 binary bit intervals is approximately 2 ps in duration. The 16
binary bits represent two 8-bit character -codes in the case of
closed caption data. Each character code includes a 7-bit ASCII
code and a parity bit.
The FCC standard further specifies that the closed -
10 caption signal may include two "channels” of closed caption data
designated C1 and C2, and two “channels” of text data designated
T1 and T2. Whether data in the closed caption signal is associated
with C1, C2, T1, or T2 is determined by control codes that are
included in the data. These control codes are listed at 47 CFR
15 §15.119. Two channels of closed caption data make it possible to
provide closed captioning in two languages. For example. |
captioning in English is on C1 and captioning in Spanish is on C2.
Because speech is not continuous in a video prograi'n, the second
language information can be inserted into the closed caption signal
20 during intervals when speech is not occurring. The T1 and T2 text
channels provide similar dual-language capability for the display
of text that may be unrelated to the audio portion of the video
program.
United States law requires that all television receivers
25 13 inches and larger in size that are sold in the U.S. after 1 July
1993 must be capable of decoding a closed caption signal (see 47
CFR §15.119). This requirement adds to the cost and compiexity
of most televisions. Many television users, particularly
individuals who are not hearing impaired, may not wish to utilize
30 the closed caption capability.  Thus, television manufacturers
must invest in the development of a feature that is of value to
only a limited number of individuals who purchase televisions. In
addition. many individuals will be compelled to pay for a feature
that is of little or no value to them.
35 The embodiment of the present invention concerns a
system for processing auxiliary video signals that provides for

This is the replacement sheet
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f[?err]‘,f[err] For mat | t[err] t[err] Time Slot s[err] sf[err]

* Status 0 0O Speci al 0 Once 00 Premere 0 1
Series 01 Once Week 01 Live 1 0 M ni-Series 10
~ Seekdays 1 0 Tape Delay 1 1 Movie - - 11 Everv Day

11 Re-Run Bytes three to N provide additional information which can be
used to further specify the type of programm ng. These bytes are sent as
ASCl | characters, but the character codes-3-0 represent the words |isted

in Table 12. dec'oaglg' aIaé’;len&e% data services (EDS) signal in line 21 of field
2. The EDS signal is transmitted in addition to closed caption
information. Extended data services provide a general purpose
video system information and control capability. Extended data
5 services information is arranged in packets of data.” Each packet
prov1des information regarding current or future video programs,
the source of the video program. and miscellaneous information
such as time of day. The extended data services data may be
~ decoded to control the operation of a video system including a
10 videocassette recorder (VCR) and a television receiver.
The invention may be better understood by referring
to the drawing, in which:
Figure 1 shows an example of an auxxhary video data
signal such as a closed caption or extended data services signal:
15 Figure 2 shows, in block diagram form, a portion of a
video signal processing system incorporating a closed
caption/extended data services decoder constructed in accordance
with an aspect of the invention;
Figure 3 shows a flowchart 1llustratmg the operanon of
20 the system shown in Figure 2;
' Figure 4 shows an example of the interleaving of
closed caption and extended data services data; and
Figure 5 shows, in block diagram form, a portion of a
video signal processing system for generating a video signal
25 including extended datd services information. |
An extended data services (EDS) signal exhibits the
same format as the closed caption (CC) signal format that is shown
in Figure 1 and described above. However., an EDS signal occurs
during line 21 of each field 2 interval. EDS data provides a
30 variety of information in addition to closed caption information.
For example, EDS data may identify a particular current or future
program and provide information such as the duration. t: -. and
content of the program. This information may be captured by the
video receiver and displayed in response to activation by a user.
As an example. a user selecting a program that is in progress may
idehtify the program by causing the title that is extracted from

2
N
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_ Co'de Qualifier Code Qualifier Code Qualifier 20h

Unknown 40h Gymmastics 60h Si ngi ng 21h Action /
Advent ure 41h Heal t h 61h 'Skating 22h Anmat uer :
42h Hobby . 62h Skiing 23h Ani mat ed 43h
Hockey 63h Soap Opera 24h Arts 44h  Hone
64h  Soccer 25h  Auto - 45h Horror 65h

Speci al 26h Awar ds 46h  Hunt} ng / Fi shing 66h Tal k
27h

Basebal | EDS data to bé7displalyspr ovdreenitively. the a Gideo rdcdnddrS c48h
Basket bal | be fhmed N g0 29h
~Bowl i ng prczéﬁ me nsﬁ\ EEPSOQE a © recor% arq:@'ﬁ T(Jp? E

g d_24h
Boxi ng 4Ah A ﬂ?f‘é’éif’ﬁéh? wn in Figure °d°s dapysi ness
4Bh  Legal from a video sigmil. Therdesodepnay t@apavoof a vxdeo mgnal 4Ch

Local 5 processingClintegrafed€6ircuit.  In Figure 2. composite video signal
' VIDEO is input to data slicer 200. Data slicer 200. converts closed
caption and extended data services information in analog signal
VIDEO into serial digital data in signal SERDAT. Data slicer 200
may be implemented, for example, using a comparator that
compares the level of signal VIDEO to a threshold level during the
data interval in the last half of the line 21 interval (see Figure 1).
The threshold level in data slicer 200 is referred to as the slicing

level. Logic 0 and logic 1 levels in signal SERDAT represent levels

of signal VIDEO that are less than and exceed, respectively, the
15 slicing ‘level. '

10

The accuracy of data slicing is improved if the slicing
level is approximately 50% of the amplitude of the data signal in
the last half of the line 21 interval. The run-in clock (RIC) signal
in the first half of the line 21 interval (see Figure 1) may be used '
to adapt the slicing level to the data signal amplitude. For
example, setting the slicing level to the averagé of the RIC signal
amplitude provides an appropriate slicing level because FCC

requirements specify that the amplitude of the RIC signal is the
same as the data signal amplitude.

The CC or EDS data in signal SERDAT is clocked serially
into shift register 210 by a clock signal SERCLK. Signal SERCLK is
generated by timing signal generator 220 during the data interval
within line 21, i.e.. the latter portion of line 21 in which the
information representing the 16 data bits occurs (see Figure 1).
Generator 220 determines when line 21 is present in signal VIDEO
by counting horizontal lines in the video signal as indicated by
horizontal sync puises in signal VIDEO. The horizontal line count
is initialized at the beginning of a video field as indicated by the
vertical blanking intervals in signal VIDEO. A sync separator is
included in generator 220 to produce a separated sync signal from
composite video signal VIDEO that provides the required

30

.28
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C e

2Dh. O assical 4Dh  Medi cal " 6Dh Vol leybal | 2Eh

Conedy 4Eh Mlitary ' 6Eh War 2Fh | Commerci al
4Fh  Musi cal 6Fh Weat her 30h Conmput er 50h
Mystery / Suspense 70h  Western 31h Concert 51h .
“Nat i onal : 71h  World 32h  Contenporary 52h Nat ur e
72h Westling 33h Crim nal 53h Opi ni on 73h
special 1 34h Danci ng 54h. Perform ng 74h
special 2 35h Di vi ng . 55h _g Personal 75h
special 3 36h  Docunentary 56h ~ Political | 76h
special 4 37hhorizoated and vertical syneglmenizationi daforsmation. 77h

speci a: g gghAlterﬁﬁdi'velyE'thémn in Figure 2. sbiiials VERTi and HOR fr%r)nh 78h
speci a S . . . _

special 7 3Ah deﬂE?@{n?p%r?unry in a vid A%yste.igﬁ::ogﬁ)u%c used for 7Ah
special 8 synchronization.

5 The 16 bits of data ir..register 210 are designated bits O to
15 in Figure 2. Bits 7-0 represent the first CC or EDS character.
CHAR#1, and bits 15-8 represent the second character, CHAR#2.
Bits 15 and 7 are the parity bits of the respective characters. The
serial data in register 210 is converted to parallel data via 16

10 parallel outputs from register 210. The parallel data is output to
other units in the video system such as an on-screen-display
(OSD) processor (not shown in Figure 2) for generating signals to
display closed captioning data and certain types of EDS data (e.g..
program title). The parallel data in CHAR#1 and CHAR#2 is also

15 coupled to processing unit 230 for decoding of EDS information.

| The format of EDS information is explained in detail
below. Briefly, EDS information is arranged in packets of
information. [Each packet includes a plurality of 8-bit characters
from a plurality of occurrences of line 21 of field 2. Each packet

20 represents a complete piece of information that includes both
control and data characters. .

The control characters identify a particular EDS control
function (e.g., start packet, continue packet, or end packet) in a
manner that distinguishes EDS information from closed caption

25 information. Because CC data is in line 21 of field 1 and EDS data

' is in line 21 of field 2, it would appear that distinguishing field 1
from field 2 is sufficient to distinguish CC data from EDS data.
However, closed caption service may be improved in certain
instances by expanding closed caption data service to line 21 of

30 both fields 1 and 2. For example, the bandwidth of channels C1
and C2 in line 21 of ficld 1 may be insufficient to provide dual
language capability for very rapid speech. Additional bandwidth
is provided by defining channels C3 and C4 of closed captioning in

_ line 21 of field 2. Similarly. additional text channels T3 and T4

35 may be defined in line 21 of field 2. If closed captioning can occur
in line 21 of field 2. the EDS data must be distinguishable from
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3Bh Fi nanci al 5Bh Romance 7Bh

special 9 3Ch
* Foot bal | 5Ch Sal es ' 7Ch special 10 3Dh Fund
Rai ser 5Dh Sci ence 7Dh special 11 3Eh Gane / Quiz
5Eh Service ' 7Eh special 12 25 3Fh ol f
: 5Fh Shoppi ng 7Fh

Cther The bytes listed in Table 12 may be

used in whatever conbination is necessary to specify the desired |evel of
information regarding the type of programm ng. However, 30 mul tiple
bytes shoul d be sent in proper grammticale-order. |In addition, it should

IR o el e PP R R T o W
def aul t val ue befow dyothee chbicec of TEDS derittal ¢laracters.ncl uded | n the 35
Program Type packet. Thepswebiftol Thdfdcitrs RbCidicdit Cthe! Blatetdd type
of information included in a packet. Packet class des1gnauons
indicate general classifications of the information included in a
packet. For example, a packet class indicates whether the packet
contains information pertaining to a future program, the current
program, the source of a program (e.g., the broadcast.network), or
miscellaneous information (e.g., time of day). Each packet class
10 - encompasses a plurality of specific types of information. In
addition to packet class, EDS control characters also identify the
particular type of information in a packet. For example, a packet
type of "program title" within the "current program” class
indicates that the data characters in the packet represent the title
15 of the current program.

(5]

EDS packets may be transmmed repeatedly by the
video signal source by making use of all occurrences of line 21 in
field 2 that are not being used for other purposes such as closed
caption or text data. For example, the current program title might
be retransmitted every 2 minutes to ensure that a user can access
current program title information with relatively littie delay.
Other information such as future program data might be
transmitted at less frequent intervals or when changes to the.
program ‘schedule - occur.

In Figure 2, processor 230 includes decoder 233 for
detecting and decoding EDS - information. The decoding process in
decoder 230 is controlled by control unit 233. When line 21 ends
as indicated by signal LINE21 from timing generator 230, new
character data is present in register 210. If the current video
field is field 2..as indicated by signal FIELD from timing generator
230 being at logic 1, the new character data in register 210 may
be EDS data. Control unit 233 responds to signals FIELD and
LINE21 by generating signal EDCTRL to initiate the decodmg
process in detoder 235.

‘Decoder 235 first tests the CHAR #1 code to determine
if the character data is EDS data. If CHAR #1 is an EDS control

20

30

35
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"12 may be defined by each network to best suit individual -21 -

* programm ng needs (see the -Type code assignnents for special qualifiers" in
the section below that describes the Network packet class). The byte
designated "Qther" in Table 12 indicates that the type of progranmng is

known and does not fit into any of the 5 defined programm ng types. All
twelve of the "special"” bytes listed in Table 12 inplicitly include the
"Qther" designation. 2.8 "Audio Serviceg’ Packet Type 10 Thi s

packet contains either zero or two bytes which define the contents of the
mai n and se&odes deepderp239 rpreceadsato decode the EDS control information.

If CHAR #1 is neither an EDS control code nor a closed caption
control code. and the immediately preceding occurréence of line 21
in field 2 included EDS data. the current CHAR #1 code is
5 processed as EDS data. If CHAR #1 is neither an EDS control code
nor a closed caption control code, and the immediately preceding
occurrence of line 21 in field 2 included closed caption data, the
current CHAR #1 code-is processed as closed caption data.
If CHAR #1 is an EDS control code, CHAR #1 is decoded
10 to establish the EDS packet function (i.c. start, continue, end) and
packet class. As described below, if CHAR #1 indicates "packet
~start”, the CHAR #2 code represents the packet type. The decoded
function. class, and type information is communicated to control
unit 233 from decoder 235 via signals PFUNC, PCLASS, and PTYPE.
15 respectively. EDS data characters follow. "start”, "type", and
"continue” control characters. Control unit 233 causes the decoded
packet control information and data characters to be stored in
memory 237 until a complete packet is received as indicated by
the EDS control code for the "end packet” function.

The “end packet” control code in CHAR #1 is followed
in CHAR #2 by a "checksum" value that is tested in decoder 235 to
evaluate whether the data in tlie packet is error free. If the
packet data is error free, -subsequent decoding and storage of the
packet data that is indicated by the packet class and type
25 information is completed. If the checksum evaluation indicates

that the packet data includes an error, the packet data is ignored

and a subsequent retransmission of the packet will be captured to

provide the correct data. ' o '

_ Decoder 235 generates system control signals SYSCTRL

30 for controlling the aspects of the video system in response to the
EDS information. For example. a video cassette recorder (VCR)
may be activated to begin recording or set the correct time of day
in response to control signal VCRCTRL from decoder 235.
‘Similarly, a television may be controlled. via signal TVCTRL to
modify the on-screen display (OSD) processor operation to display
closed captioning in response to EDS data indicating the presence

20

35
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are associated with the video signal. If the packet contains zero bytes.
= existing audio services information will be erased. Bit #6 is set to logic
1 in the data bytes in this packet because the data 15 byt es are not
ASCI | data. The format of the bytes is shown in Table 13. Table 13 20
Dat a bferr] b[err] b[err] b[err] b[err] b[err] sap 1 I[err] I[err]
1[err] t[err] t[err] t[err] Each of the two bytes listed in Table 13
contains tw 25 data fields: |anguage and type. The | anguage field of

each byte represents the |anguages |isted gn Table 14. Table 14 30
|[err]l[err]1[err] Language

of closed caption services. Processor 230 in Figure 2 also includes
capability for detecting and decoding closed caption data. Thus.
control signals SYSCTRL also include closed caption control signals

coupled to the OSD processor that control the closed caption
display. '

LV

Processor 230 in Figure 2 may be implemented using a’
microprocessor. For example, the sequence and control functions
«of unit 233 could be accomplished with a software control
program. Data slicer 200, register 210, and timing signal
10 generator 220 may also be included with the microprocessor
function in a single integrated circuit. The operation of an
embodiment of the system in Figure 2 including a microprocessor

may be better understood by referring to a flowchart shown in
Figure 3. '

15 In Figure 3, procéssing begins at step 300 in Figure 3

when closed caption or EDS processing is enabled by events such
as the receiver béing turned’ on 'or_ ‘activation of EDS capability by
a user (c.g., via a remote control button). Operation® pauses: &t step-
- 310 until' a line 21 interval is detécted. ' This indication may be.
provided, for example, by signal LINE21 in Figure 2. At step 320
in Figure 3, serial data from line 21 is loaded into a data register
(e.g., register 210 in Figure 2). Next, the current field is '
determined at step 325 by, e.g., testing signal FIELD in Figure 2.
If the current field is field 1, the data in the data register cannot
represent EDS data, and operation continues at step 335 where the
register data is processed as closed caption data.

At step 325, if the current field is field 2. operation
continues at step 330 where CHAR #1 is evaluated to determine if
CHAR #1 is closed caption data in field 2. If CHAR #1 is closed
caption data, step 335 is executed where the data is processed as
closed caption data.. For example, closed caption characters are
transferred to an OSD processor for subsequent display. If CHAR
#1 is not closed caption data at step 330. CHAR #1 is presumed to
be EDS data and operation proceeds to step 340. At step 340,
CHAR #1 is tested to determine if CHAR #1 represents an EDS
control code. If CHAR #1 is not an EDS control character at step

30
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001 Unknown 0 0 1 English 0 1 0 Spanish 0 1 1 French-ldo'

+ German 3 5 1 01 Japanese 1 1 0 Qher 11
1 None The type field of each byte listed in Table 13 is encoded to
represent the information shown in Table 15. Table 15

-9.
340, the character is EDS data that is stored in memory at step
345. ' '
Detection of an EDS control code at step 340 is followed
by decoding of CHAR #1 at step 350 to determine the EDS packet
5 function and packet class. Signals PFUNC and PCLASS in Figure 2
are generated at step 350. The packet function is tested further
‘at step 360 to determine whether the packet function indicates
the end of the packet. If the function is not "end packet”, CHAR #2
is decoded at step 365 to determine the packet type. Signal
10 PTYPE in Figure 2 is generated at step 365. If the end of the
packet is detected at step 360, the checksum in CHAR #2 is tested
at step 370 to detect errors in the packet data. The packet data is
processed further at step 375 if no errors are detected by, for
example, decoding control information in the packet data to
15 generate control signals for the system or storing the packet data
for later use, such as in the case of program title information.
activated by a user. '
Following steps 310, 335, 345, 365, 370, and 375 in
Figure 3, operation continues at step 380 where the system checks
20 to determine if auxiliary video information (i.e. CC or EDS data)
processing remains enabled. If enabled, operation continues by
searching for the next occurrence of line 21 at step 310. If
disabled, the procedure in Figure 3 is exited at step 390.
- The described system processes auxiliary video
25  information formatted in a predetermined manner to facilitate
determiding whether the information in line 21 is closed caption
or EDS information. An exemplary EDS data formatting

specification suitable for use with the embodiment depicted in
Figure 2 is described below.
30 |

1. General EDS Data Format Information

The encoding of information for the extended data
services (EDS) follows the same general format as for -closed
caption data encoding. This scheme consists of pairs of characters
transmitted in the same field. The characters can be either a

tad
W
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Ma'i'n Audi o Program Second Audio Programtf[err]t[err]t[err]

¢ Type t[err] tlerr] t[err] Type 000 Unknown
00 O Unknown 0 0 1 Mono 01 Mono 0 1 0
Si mul ated Stereo 010 Descriptive Vi deo Service 011 True
Stereo 011 Non- pr ogram Audi o 10 100 Stereo
Sur r ound 100 Speci al Effects 410-1 Data Service 1
01 Dat a Servi QX her . er 111
None SS“%I %08‘: jpaih; orqa dal‘\%rPeal Tixe mﬁab?w Oéé F A c‘gs Packet

Type This packedetesmings,whether F@olpé“’m!ﬁwﬁefam‘@dt @ag opfa Gﬁiaeé’%l df Hefine
the avai | abl e f ¢irst bgte ¢aphithe rangedsfdOtintta. OFh, the pair is a control pair.

These values are not defined for captioning or text transmission.
5 Upon receiving such a control code pair, the decoder would
recognize subsequent data as EDS data. This is the same scheme
that is used when decoding a closed caption signal to differentiate
between caption and text.mode. and between operating channel 1
and operating channel 2 (i.e. C1 and C2) of the caption signal. All
10 characters are transmitted using odd parity. This is consistent
with the closed caption conventions, and allows for simpler
encoding/decoding hardware and software.
There are four varieties of EDS characters: Control.
Type, Data, and Checksum. These characters may be transmitted
15 in the combinations shown in Table 1. '

Table 1
‘ 1% Byte 2 Byte
Control Type
20 Control Data
Data Data
-Control Checksum

As described above, the Control byte is in the range of
25 Olh to OFh. The Type and Checksum bytes are in the range of OOh
to 7Fh. The data byte is in the range of 10h to 7Fh for ASCII data.
or in the range of 40h to 7Fh for Non-ASCII data. A Data byte of
00h is a null byte, and is always ignored.
A packet of EDS data is defined to be a collection of
30 these pairs of bytes which conveys a complete piece of
information. Each byte of EDS data is associated with a packet of
data. A sub-packet is defined to be a control pair followed by
some number, maybe zero. of data pairs. A data field is defined to
~ be some number of bits within a Data byte. Each sub-packet may
35 be transmitted independently and surrounded by other
information. Note that a full packet could be transmitted using
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20 I f the packet contains zero bytes, existing information regarding

- caption serves wll be erased. One byte is included to specify each
avai l abl e service. Bit #6 is set to logic 1 in each byte because the data
is not ASCII data. Each of the bytes is in the format shown in Table 16. 25
Table 16 b[err] b[err] b[err] b[err] Db[err b[err] bferr] 1 I[err] I[err]
Iferr] F C T 30 The | anguage data field ( [err] L[err] in Table 16) is

ded t r Ay f e t ed in
sect ﬁn SSé“gboC“”‘" b “‘f’? deter A 1RIY sk AR BT BT
iped) Fosgiple !

("F' = in = 1). The "C' bit deternines
There are three categories of Control bytes: Start,

Continue, and End. The Start code indicates the beginning of a
new packet. The Continue code indicates the following data is part
of the packet which began with the ‘last Start code. The End code
indicates the packet is finished. The Type byte aiways follows the
Start code to indicate the.type of data contained in the new
packet. The Checksum byte always follows the End code and is
10 used for error detection. _
Once a packet has been started, the data for the packeét
can be sent one byte at a time by using a Continue code with each
byte to create a separate sub-packet for each byte. Each
subpacket occurs during a single instance of line 21. For higher
15 throughput, both bytes during a particular line 21 interval may
contain data. In this case, a sub-packet includes data from a
plurality of line 21 intervals. The data in a_ particular line 21
interval belongs to the sub-packet which began with the last Start
or Continue code. The transmission of data pairs can not be
20 interrupted by any other information. If it is necessary to
interrupt the transmission of data pairs. the transmission of the
. packet is reestablished by sending a Continue control pair. The
example shown in Table 2 illustrates the described process.

(9]

25 Table 2
«ss Other ... +es Other ...
Start Type
Data Data
. other ... -+ Other ...
30 Continue Data
Data Data
Data Data .
«e.s Other ... . other ...
Continue Data
. other ... . other ...
End Checksum
35 ., other ... . othe_: .o
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35 if the data is in channel C1 ("C' = 0), or in channel C2 ("C" = 1).

» The "T" bit determnes if the data is captioning ("T" = 0). or text 23
("T=1). This infornmation permts the broadcaster to conpletely specify
the line 21 services that are available. 2.10. "Undefined" Packet Types 5

Type Codes 09h and OAh in Table 4 are undefined. These type codes may be
defined in the future to further expand EDS capability. For exanple, one of

the undefined type codes might be allocated2-o provide information
regarding video The described approach will allow broadcasters the

flexibility to simultaneously use any combination of captions or
text using either C1 or C2. and EDS. It also permits the efficient
transmission of EDS information if it is the only service offered on
5 field two of the video signal.
. There are four classes of packets currently defined:
Current, Future, Network, and Miscellaneous. ‘The Current packet
contains information describing the program currently being
transmitted. The Future packet contains information about an
10 upcoming program to be transmitted. The Network packet
contains information about the source of the video signal, e.g the.
broadcasting network. The Miscellaneous packet contains a
variety of other useful information. Table 3 shows the assignment
of these packet classes to their respective control codes.

15
Table 3
g.Control Code!____Function
0th Current Start
02h Current Continue
, . 03h Current _End
20 04h Fulure Start
05h Future Continue
oeh Futwre _End
07h Network Start
08h Network Continue
0Sh - __Network End
: 0Ah “Misc.  Start
25 - 0Bh Misc.  ‘Continue
oDh Reserved
OEh Reserved
OFh Reserved
The transmission of one class of packet may be
30

interrupted by another class of packet because each of the four
packet classes has its own group of control codes. As a result.
higher priority information can interrupt lower priority
‘information. For example. information about the current program
is probably more time critical than is information regarding a

35 future program. A complete packet of “current” information
might be sent in the middle of transmitting a packet of “future”
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10 "scfanbling". Vari ous approaches are used for encoding, or
“scranbling, a video signal to prevent view ng by unauthorized users. e.g.

"pay-per-view' programmng. Information regarding the type of scranbling
m ght be useful to permt authorized users to nore effectively decode the
scranbled signal. 1 5 Anot her possi bl e use for the undefined

codes is to provide information regarding the aspect ratio of the video
i mage in a program Aspect ratio informat.ii@gn would permt the systemto

f§'ciftve?”L%ufﬁirnﬁé‘r'éﬂet?éﬁiiﬁeéﬁt sinele, WAL ottt PBOd pirtomeSR 8 gt 1o
the parti cul arbeliigpersgd sehesenunusgdclineal oingervalie agg gailadli®ei ver . 2. 11.
"Description 'NoweRagketpatkp€ cah only be interruptbésky pa@scka efich contain a
variabl e numbeg;rrdedOchks. This ensures that packets can be “nested” without

5 confusion regarding which packet data is to be associated with
when a “continue” control code is iSsued.

Each packet conveys one piece of information. The
first byte of the control code pair that begins a packet (i.e. "start"
control code) determines the packet class as shown in Table 3.

10  The type of information contained in the packet is determined by
the Type code in byte two of the Start control code pair. The data
bytes associated with a pécket are held in temporary storage until
the entire packet has been received and the checksum at the end
of the packet has been validated. This prevents stored data from

15 being corrupted,.and also permits a packet to be aborted in the
middle by starting a new packet of the same class.

The data types included in Current and Future packet
classes are identical, i.e. the Type designations for both packets is
the same. The difference between the Current and Future classes

20 is the "object" of the data, i.e. "current” or "future” program. Any
information regarding the current program which can be
transmitted via EDS can also be sent in regard to a future
program, and vice versa. The data contained in the Future packet
always pertains to the “future” program that was most-recently

. 25 specified in the EDS information. The future program.is specified
by sending a program identifier as the Type code in a Future
packet. This Type code indicates which future program all
transmitted information is to pertain to until another program
identifier Type code is sent. Similarly, the information in the

30 Current packet class always pertains to the program currently
being transmitted. When a new program identifier is sent in a
Current packet, the old program has finished and the newly
-specified program is beginning.

The data which constitutes the program identifier is

35 simply the scheduled broadcast time. date, and receiver channel
number. This has the advantage of being a compact. simple to -
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of bytes which, when conbi ned together, form.-a description of the program
I f the packet contains zero bytes, the existing line of description
information will be erased. Each byte is an ASCI| character in the range of
20h to 7Fh. Each packet of this type 3 0 provides one line of a multiple
| i ne description of the program The description can contain any
I nformati on the service provider chooses inc% ding: episode title, date of
rel ease, cast of characters. brief story syn %éis. etc. By varying the

nunber of packet gakuldtesandpuhigue” Mentifjer, faf feach eptogramn broaicasin oaf a

program 35  desgiid cRandll pd"YedNEkn $f MRS VrBhdcast of £4program is
delayed, .it should still carry its originally scheduled time as its
program identifier data throughout its entire broadcast. This will

5 allow the recording of programs which are delayed or run longer
than expected. All time and date specifications, including current
time and date, are always given as Greenwich Mean Time (GMT).
Providing both the start time of a future program and the current
program identifier as GMT ensures that the identification of a

10 desired program will be independent of the viewer's time zone
and "daylight saving” time status. This permits correct recording,
e.g. in a video cassette recorder (VCR), even if the viewer does not
tell his VCR what time zone he is in. The only purpose for
specifying the viewer's time zone and daylight sa\}ing status is to

15 display the correct local time given the broadcast time as GMT.

2. Cumrent and Future Packet Classes

Table 4 shows the assignment of Type codes in the
20 Current and Future packet classes. '

Table 4
Type Code Function
00h Unidenti ram
25 Oth_ Program_identifier ‘
02h Erase Program
o3h Stop Time
04h Program_Tille
05h ___Program_Audience |
0gh Program Type
07h Audio Services |
30 08h Caption Services
ogh =yndefined -
0Ah - yndefined -
78h Description 8
35 : :
7Fh Description 1
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3. Network Packet Class Table 17 lists the assignnment of Type codes for the

10

15

20

30

35

- Net wor k packet class. 5 Table 17 Type Code Functi on 0Oh
Uni dentify Network 01h Net work Ildentifier 10 '
02h Erase Al Prograns 03h Net wor k Name 04h . Call letters
05h Nat i ve Channel 06h Tape Delay 07h Special Qualifier 1
-1§8-
2.1

2.1 "Unidentify Program” Packet Type

This packet contains zero bytes. but indicates the
program is to be unidentified. It has the opposite effect of the
program identifier packet.. When received, all subsequent packets
of this class will be ignored until another program identifier is
received. This could be used as a signal that the specified
program information has all been sent.

2.2 "Program Identifier" Packet Type

This packet contains either four or six bytes which
define a program start time and date, relative to Greenwich Mean
Time. and receiver channel number. The format of each byte is
shown in Table 5. Note that bit #6 in each byte is always set to
logic 1 because the information in each byte is not ASCII data.
Also, note that the bit #7 (bit b7) is not shown in Table 5, or other
tables below, because bit #7 of each byte is a parity bit.

jil:ghle 5

Data bg by b, by, b, b, b,
minute 1 mgm m m m m,
- hour 1 T h, hy b, h h
day i 0 d d d d d
month 12 L mym,m m,
channel | 1 ¢ ¢ & C C G
channel 1 8§ S = = & G

The minute data field has a valid range from 0 to 59.
the hour field from O to 23. the day field from 1 to 31. and the
month field from 1 to 12. - The "D" bit determines if daylight
saving time is currently being observed throughout the country.
The "L" bit determines if the current year is a leap year. The "Z
bit determines if the current time in seconds should be reset to
zero. The "D", "L". and "Z" bits are ignored by the decoder when
processing this packet (see the description of the "time of day”
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15 12h Special Qualifier 12 3.1. "Unidentify Network" Packet Type 20

" This packet contains zero bytes and indicates that the network is to be
"unidentified'. The effect is opposite to that of the "network identifier”
packet (see section 3.2 below). After this packet is received, al
subsequent packets of the Network class will be ignored until a network

I dentifier packet is received. This 25 packet type can be used as a
signal that all network information has beeh®sent. 3.2. "Network

| dent i flber" P\c’:l\;kﬁ\tpeﬂéaﬂe 3asdignment in the sedtibf Wﬁ%eihaﬁoﬁéﬁelhgﬁ tﬁ' Eﬂéer zero
o oot Toe, A AR PP e OSSO
t he program 1dcnnf1cr packet to determine if the program is subject .
to a local tape delay. Even if the broadcast of a program is
5 delayed, it should still carry its originally scheduled time as its
program identifier data throughout its entire broadcast.’
The "channel” data field is an optional two-byte field
having a valid range from O to 255. If the channel field is
omitted, the receiver channel will default to the currently tuned
10 channel. The channel field allows one channel to specify
information for another channel. The channel data field contains a
two bit subfield which specifies the source input. The source
subfield has a valid range from 1 (S1Sg - 00) to 4 (S;So = 11) that
can be used in a multi-wire cable system to specify the cable line.
15 '

2.3 T"Erase Pfogram" Packet Type .

This packet contains zero bytes, but indicates the
specified program data is to be completely deleted. This w1ll be
20 most useful for the Future packet class.

2.4 “'Stop Time" Packet Type

This packet contains either zero or four bytes which
25 define a program stop time and date relative to Greenwich Mean
Time. If the packet contains zero bytes, the existing stop time will
be erased. The format of the bytes is the same as for the
"program identifier” packet described above in section 2.2 except
that no channel data is needed. The "D”", "L", and "Z" bits are also

30 ignored by the decoder when processing this packet as described
in section 2.2.

2.5 "Program Title" Packet Type

35 This packet contains a variable number. 0 to 32, of
bvtes which define a program title. If the packet contains zero
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channel data field showm in Table 5 in section 2.2 above. The two byte

- channel field is optional. The receiver channel wll default to 3 5 t he
currently tuned channel if not specified. This field allows one channel to
specify information for another channel. -25 - 3.3. "Erase Al Prograns”

Packet Type Thi s packet contains zero bytes, but .indicates all of the 5
‘program information for the specified netvvor{<7i s to be conpletely del eted.
3.4. "Network Nane" Packet Type 10 """ This packet contains a
variabl e nunber, bftdso tBe,exdfting program title will be erased. Each byte is an

ASCII character in the range of 20h to 7Fh. The variable size of
this packet allows for efficient transmission of titles of any length.
No “size" indicator byte is needed because the End control code

5 pair is used to terminate the packet.

2.6 "Program Audience” Packet Type

This packet contains a variable number of bytes,
10 namely zero to three, which define the intended audience for the
program. If the packet contains zero bytes, the existing program
audience will be erased. For any data bytes in this packet, bit #6
is set to logic 1 because the data is not ASCII data. The format of
the data bytes is shown in Table 6. o

15
Table 6
20 by b, b, b, b, b, b,
"1 MWS AT C
1 D - VL NA
1 g g, q fhb §, Ty
25 The data bytes in this packet must be sent in the order
shown in Table 6. Table 7 defines the function of the bits for
bytes one and two shown in Table 6.
. Table 7
. 30 Bvte One ' Byte Two
i C Children A Adult Situations |
T Teens N Nudity _
A Adults L Lanquage
S Seniors \i Violence
W Women - undefined
35 M - Men D gaLa Services
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byt es which define the nane of the broadcasting network. If the packet
“contains zero bytes, the existing network nane is erased. Each byte is an
ASCI | character in the range of 20h to 7Fh. Each network shoul d use a
singl e uni que nanme so that receivers can 15 access information regarding
the network that is stored internal to the receiver, e.g. a network |ogo
that can be displayed when a network is selected. 3.5. "Call Letters”
Packet Type 20 This packet contains a variable nunber, 0 to 32, of bytes
which define the "call" letters of the |ocal broadcasting station. If the
packet contains zero bytes. the existing call letters are erased. Each byte:
Is an ASCI| character in the range of 29?8[0 25 - 7Fh

Bit definitions may be selected from the list in Table 7 .
in any combination that is needed to communicate the desired *
information. Byte one indicates the target audience. For example,
to specify a program as suitable for the entire family, all bits in
5 byte one would be set. Byte two indicates why the target
audience may have been restricted from the entire family.
Byte three in Table 6 contains data fields ré.prese-ming
program quality and rating information for movies. The format
for byte three is shown in Tabie 8. '

10
Table 8
_qzqi% Quality I, I, Ty Rating -
0 0 0 | Unknown 000 Unknown
001 * 00 1 G
15 0101t % 010 PG
01 1 ¢ 011 PG-13
100 ‘*va 100 R
10 1 s oo 10 1 NC-17
110 **tY% 110 X
111 s e 11 1 None

20 2.7 "Program Type" Packet Type

~ This packet contains a variable number, 0 to N, of
bytes which specifies the type of information included in a
particular ‘program. The information in this packet could be used

25 by a viewer to selectively look for certain types of programs. If
the packet contains zero bytes, the existing program type will be
erased. The first two bytes are not ASCII data and, therefore. bit
#6 is set to logic 1 in the first two bytes. The third through Nth
bytes are ASCII characters in the range of 20h to 7Fh.

30 The format of the first two bytes is shown in Table 9.

i Iable 9
by by b, b, b, b, b,
35 1 NS EEL C
1 4, 1, .t s s,
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3.6. "Native Channel" Packet Type This packet contains either zero or two
"bytes which 3 0 define the "native" channel nunber. i.e. |ocal
"over-the-air" broadcast channel nunber, that is assigned to a station.
This information is useful if a cable channel nunber assigned to a station -
differs fromthe station's over-the-air broadcast channel nunber. If the

packet contains zero bytes. the existing native 35 channel nunber is
erased. The format of the bytes is the same as for the channel field |isted
in Table 5 in section 2.2 above. - 26- 3279_"Tape Del ay" Packet Type

"The first two bytés'must be sent in the order shown in Table 9.

The first byte defines the general category of the -
information in the program. The type of information indicated by
the bits in the first byte is shown in Table 10.

5
Table 10

c Classified

L Life / Style

E_ | Education |
10 E Entertainment

S | Sports

N Newg

A logic 1 in a bit position shown in Table 9 indicates that the
program provides the corresponding type of information listed in

15 Table 10. If necessary, muitiple bits can be set to logic 1 to
indicate that the program includes multiple categories of
information. Byte two provides additional program information as
shown in Table 11. '

20 Table 11
t, f, Format Lt Time Slot S, Sy Status
00 Special 00 Once 00 Premiere
| 0 1 Series : 0 1 ‘Once Week 0 1 Live
1 0. Mini-Series |1 1 0 ! Weekdays 1 0 | Tape Delay
25 1 1 | Movie 11! EveryDay J| 1 1 ! ReRun

Bytes three to N provide additional information which
can be used to further specify the type of programming. These
bytes are sent as ASCII characters, but the character codes

30 represent the words listed in Table 12.
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Thi s packet contains either zero or one byte which 5 defines the nunber
- of half hours the local station routinely tape del ays network programs. |f
.the packet contains zero bytes, the existing tape delay information is
erased. The data is not ASCI| data so bit #6 is always set to logic 1. The
format of the data byte in this packet is shown in Table 18. 10 Table 18
b[err] b[err] b[err] b[err] b[err] b[err] b[err] 1 Sd[err] dlerr] d[err]
dlerr] d[err] 15 The delay field (d[err]-d[err] in Table 18) has a valid

range fromO to 31, \_Nhich represents ti n;e()val ues fromO hours and O m nutes
to 15 hours and 30 mnutes in 30 mmf_tee.l r‘iclrerrents.

Code | Qualifier Code | Qualifier Code | Qualifier
[ _20h | Unknown 40h | Gymnastics - 6oh | Singing
21h | Action/Adventure || 41h | Health 61h | Skating
5 22h | Amatuer 42h | _Hobby |_62h | Skiing
) 23h | Animated 43h | Hockey 63h | Soap Opera
| 24h | Ars 44h | Home 64h_| Soccer
_25h_|_Auto - 45h | Homor 65h_| Special
26h | Awards 46h | Hunting / Fishing 66h_| Talk
27h | Bassball 47h | Improvement 67h | Tennis
28h | Basketball 48h | informational 68h | Text
10 }-28h_| Bowiing 49h | Instructional 6%h | Track/ Field
2Ah | Boxing _ 4Ah | Investment 6Ah | Travel
-1.2Bh | Business 4Bh | Legal 6Bh | Varief
2Ch | Cartoon 4Ch | Local BCh | Video
2Dh | Classical . 4Dh | Medical 6Dh | Volieyball
2Eh | Comedy |4Eh_|_Military 6Eh | War
2Fh | Commercial 4Fh_{ Musical 6Fh_| Weather
15 30h_| Computer i Soh | Mystery /Suspense t§ 70h | Westem
|_31h | Concert §ih_| National 7ih | World
32h | Contemporary 52h | Nature 72h | Wrestiing
33h | Criminal §3h_| Opinion 73h | special 1
34h | Dancing |_54h | Performing }_74h | special 2
35h_|_Diving 55h_| Personal 75h | special 3 :
36h_| Documentary 56h-_| Political 76h | special 4
20 37h | Orama 57h _| Professional 7 | special 5
= 38h | Erofica 56h_| Public |_78h | special 6
3%h | Fantasy 5ch | Racing 7%h | special 7
3Ah_| Fiction 5Ah | Religious 7Ah | special 8
3Bh { Financial 5Bh_| Romance 7Bh | special 9
3Ch_| Football SCh | Sales 7Ch | special 10
3Dh | Fund ‘Raiser |_5Dh | Science 7Dh | special 11
35 “3Eh | Game/Quiz SEh | Service 7Eh | special 12
=~ L 8Fh | Golf SFh | Shoppina 7Fh -| Other

The bytes listed in Table 12 may be used in whatever
combination is necessary to specify the desired level of
information regarding the type of programming. However,
30  multiple bytes should be sent in proper grammatical order. In
- addition, it should be noted that receivers may impose limitations
on the number of bytes that will be recognized.

The byte designated "Unknown” in Table 12 is the
default value if no other bytes from Table 12 are included in the
Program Type packet. The twelve “special” bytes listed in Table
12 may be defined by each network to best suit individual

‘ol

4
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20 The "S" bit is a sign bit, and determines if the delay value is to be
added to the expected program start tinme ("S" = 0) or subtracted fromit

("S" = 1). This delay would apply ta all progranms on the channel which have
the "T" bit set in their programidentifier information (see Table 5 in
section 2.2 above). The del ay val ue 25 defaults to zero if not specified.

3.8. "Special Qualifier "N'' Packet Type %Eese packets each contain a
vari abl e nunber, 0 to 32, 30 of bytes which define the text to be

associ ated W pho ﬂammﬁﬁew:aas @Byé emcl Typedcode Tabiganichis Nor Tepéche used for
specifying pr 4ait ﬁl-.té‘f 94 VRE' 9&1:;0 fbei&s‘ fifae K&dsct ﬁ%k He> b?e“t%rby acke the
t ext associ at b

er ase fein.t acket
type is an ASGF*‘F’-"l:ha'm%t'é)fte|‘i‘F‘sﬂﬂt‘“ﬁ"&néjél F 3®h %‘H"?fz in %f@FFspQE?R

eprowdes
35

text forypnefnptogramnipgcisf knowapawd aideSpnaugfumnwrtmqr otitthen byt e.
5 defined programming types. All twelve of the "special” bytes
listed in Table 12 implicitly include the "Other” designation.

2.8 "Audio Services" Packet Type
10 This packet contains either zero or two bytes which
define the contents of the main and second audio programs that
are associated with the video signal. If the packet contains zero
bytes. existing audio services information will be erased. Bit #6 is
set to logic 1 in the data bytes in this packet because the data
15 Dbytes are not ASCII data. The format of the bytes is shown in

Table 13.
Table 13
20 Data | be b, b, . b b, b,
man |1 L L L LG b

Each of the two bytes listed in Table 13 contains two
25 data fields: language and type. The language field of each byte
represents the languages listed in Table 14.

Table 14
30
Ly Language
000! Unknown |
0 0 1| Engish |
010} Spanish |
01 3 French
1 00 German
35 10 1 Japanese |
110 Other
1 1 1 None
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For exanple. a station which offers nostly sports may define its -27 -
"first five "special" bytes to represent sports such as: Poker. SCUBA. Hang
diding, Amrericas Cup. and O ynpics. However, a station which offers nostly
music may define its first five "special! bytes to represent types of nusic
such as: Heavy Metal. 5 Rap, Pop, Country, and Di sco. The neaning of the
"special" bytes can be redefined by the network at any tinme. If no text is
received to define a "special" byte, the byte will default to a single
bl ank space. 10 4. Mscellaneous Packet C ass '

The type field of each byte listed in Table 13 is encoded to
represent the information shown in Table 15.

) .

5 Main Audio Program Second Audio Program
Lt t, | Type Lttt Type
0 00| Unknown 000 Unicown
0 0 1 Mono 001 Mono
010 Simulated Stereo 010 Descriptive_Video Setvice
011 True Stereo 011 Non-program _Audio

10 100 Stereo Surround 100 Special Effects
101 Data Service 10 1 Data Service
1101 Other 11 01 Other
1 1 1 None 111 None

15

2.9 "Caption Services” Packet Type

This packet contains a variable number, 0 to 8, of
bytes which define the available forms of caption encoded data.
20 If the packet contains zero bytes, existing information regarding
caption serves will be erased. One byte is included to specify each
available service. Bit #6 is set to logic 1 in éach byte because the
data is not ASCII data. Each of the bytes is in the format shown in

Table 16. - :
25
Tablg_ 16
b, by b, b, b, b, b,
1,1 i, FCT
30 '

The language data field (L2-Lg in Table 16) is encoded
using the same format as for the audio services packet described
in section 2.8 above. The "F" bit determines if the data is in TV
field one ("F" = 0), or in field two ("F" = 1). The "C" bit determines

35 if the data is in channel C1 ("C" = 0), or in channel C2 ("C" = 1). The
"T" bit determines if the data is captioning ("T" = 0). or text
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Tabl e 19 lists the assignnment of Type codes for the M scel | aneous packet
- class. 15

Tabl e 19 Type Code Functi on
0lh Time of Day 02h Ti me Zone 03h Li ne Nunber 04h No
EDS 20 _ 05h Si ngl e EDS 06h Directory EDS
07h Program Pause 08h ProgramXesune 09h - | mpul se Capture

25 4.1 "Tiee.ofy Dayrn, Packet  TVHE permits the broadcaster to completely

specify the line 21 services that are available.

2.10. "Undefined" Packet Types

Type Codes 09h and OAh in Table 4 are undefined.

These type codes may be defined in the future to further ‘expand
EDS capability. For example, one of the undefined type codes
might be allocated to provide information regarding video

10 “scrambling”. Various approaches are used for encoding, or
scrambling, a video signal to prevent viewing by unauthorized
users. e.g. “pay-per-view" programming. [Information regarding
the type of scrambling might be useful to permit authorized users
to more effectively decode the scrambled signal. '

15 Another possible use for the undefined codes is to
provide information regarding the aspect ratio of the video image
in a program. Aspect ratio information would permit the system
to select only certain aspect ratio programs. Alternatively, the
video receiver could use the aspect ratio information to adapt the

20 signal to the particular display screen aspect ratio of the video
receiver.

2.11. “Description 'N'* Packet Type

25 These packets each contain a variable number. 0 to 32,
of bytes which, when combined together, form a description of the
program. If the packet contains zero bytes, the existing line of
description information will be erased. Each byte is an ASCII
character in the range of 20h to 7Fh. Each packet of this type

30 . provides one line of a muiltiple line description of the program.

The description can contain any information the service provider

chooses including: episode title. date of release. cast of characters.

‘brief story synopsis. etc. By varying the -number of packets of

Description "N" type. efficient transmission of program

descriptions of any- length is possible.
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Thi s packet contains four data bytes which define the current tinme of day
and date relative to G eenwich Mean Tine. The format of the bytes is the
same as that shown in Table 5 for 30 the "program identifier" packet
(see section 2.2 above ), except that no channel data is needed. The "D
bit is used to determine if daylight savingsgtine is currently being
observed t hroughout the country. This information, along with the viewer's
specified tine 2ondeawarkyPackesr Classl i ght savings tine is locally observed,
is 35 used to deternmine the correct local tine. Local tine is only used

-28 - to display the | ocapayil " fifdts LHE abkfZWiientbf Typboloifls R 2nd

Network packet class.

5
Table 17
1_Tyoe Code | Function ‘
_00h Unidentify Network
: oth Network_Identifier .
10 _02h Erase All Programs
03h Network Name.
04h Call_Letters
05h Native_Channel
06h Tape Del
0/h Special Qualifier 1
b3 12h Special Qualifier_12
3.1. "Unidentify Network” Packet Type
20 This packet contains zero bytes and indicates that the

network is to be “unidentified”. The effect is opposite to that of
the "network identifier” packet (see section 3.2 below). After this
packet is received. all subsequent packets of the Network class
will be ignored until ‘a network identifier packet is received. This

25 packet type can be used as a signal that all network information
has been sent. '

3.2. “Network Identifier" Packet Type

30 This packet contains either zero or two bytes which

- define a receiver channel number for which network information
is to be specified. The format of the bytes is the same as for the
channel data field shown in Table 5 in section 2.2 above. The two
byvte channel field is optional. The receiver channel will default to
the currently tuned channel if not specified. This field allows one
channel to specify information for another channel.

LI
(V.
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cl ocks should be kept in Geenwich Mean Tinme. The "L" bit is used to
determne if the current year is a leap year. This is needed to determ ne
if the local day is February 5 28th or 29th when it is March 1st

G eenwich Mean Tinme. The "Z" bit is used to determne if the current tine

I n seconds should be reset to zero. This al-RBéws the tinme of day to be
correct without transm'tting the full six bits of data to specify the
current nunber of seconds. The "T" bit is used to determne if the program
is 10 subject 33-a"Esasgl AllaPeogramsy Packet (iypebit is set, the time of day
cl ock shoul d not be updated. 4.2. "Ti.ne Zone" Packet Type 15

Thi s packet contains one L i s h ' ' .
dayl i ght savings status, W%g&g@%@fs{ﬁgsﬁﬂﬁ@‘sg“‘fd.b{ﬁiéﬂr?fgﬁ%ays _
"set. The forrat PROgF¥B Wfagnatign: tor the specified neiwork is to be completely

' ~ deleted. :

3.4. “"Network Name" Pgéket Type

10 This packet contains a variable number, 0 to 32, of
bytes which define the name of the broadcasting network. If the
packet contains zero bytes, the existing network name is erased.
Each byte is an ASCII character in the range of 20h to 7Fh.- Each
network should use a single unique name so that receivers can

15 access information regarding the network that is stored internal to
the receiver, e.g. a network logo that can be displayed when a
network is selected. |

3.5. "Call Letters” Packet Type

20
. This packet contains a variable number, 0 to 32, of
bytes which define the “call” letters of the local broadcasting
_station. If the packet contains zero bytes. the existing call letters
are erased. Each byte is an ASCII character in the range of 20h to
25 7Fh. '

3.6. "Native Cha_nnel" Packet Type

_ This packet contains either zero or two bytes which
30 define the "native” channel number. i.e. local "over-the-air”
broadcast channel number, that is assigned to a station. This
information is useful if a cable channel number assigned to a
station differs from the station's over-the-air broadcast channel
number. If the packet contains zero bytes. the existing native
channel number is erased. The format of the bytes is the same as
for the channel field listed in Table 5 in section 2.2 above.

W
'h
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byte is shown in Table 20. 20 Tabl e 20
b[err] b[err] b[err] b[err] b[err] b[err] b[err] 1 D h[err] h[err] h[err]
h[err] h[err] 25 The hour data field (bits h[err]-h[err] in Table 20) has
a valid range fromO to 23 and represents the nom nal delay in hours
relative to GMI. The "D' bit determnes if_dgylight savings tine is to be
observed. This packet should only be sent when all 30 possi bl e viewers
reside in the sane tine zone. 4.3. "Line Nunber" Packet Type This packet
cont ai ns one byt3e7 whi"Edped &claye's Patleet 3Bype curr-ent |ine nunber and field for

the tuned channel. This data is
This packet contains either zero or one byte which
5 defines the number of half hours the local station routinely tape
delays network programs. If the p'acket contains zero bytes. the
existing tape delay information is erased. The data is not ASCII
data so bit #6 is always set to logic 1. The format of the data byte
in this packet is shown in Table 18.

10
Table 18
bl b! bl bl b? b\ bﬂ
1 5 d, d d, d q
15

The delay field (d4-dp in Table 18) has a valid range
~ from 0 to 31, which represents time values from O hours and O
minutes to 15 hours and 30 minutes in 30 minute increments.
20 The "S" bit is a sign bit, and determines if the delay value is to be
added to the expected program start time ("S" = 0) or subtracted
from it ("S" = 1). This delay would apply to all programs on the
channel which have the "T" bit set in their program identifier
information (see Table 5 in section 2.2 above). The delay value
25 defaults to zero if not specified. |

3.8. "Special Qualifier ‘N'" Packet Type

_ These packets each contain a variable number, 0 to 32.
30 "of bytes which define the text to be associated with the "special”
bytes listed in Table 12 that may be used for specifying program
information. If the packet contains zero bytes. the text associated
with a “special” byte is erased. Each byte in this packet type is an
ASCIl character in the range of 20h to 7Fh. Each packet provides
35 text for one network specific "special” program information byte.
For example. a station which offers mostly sports may define its
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-2 9 - not ASCII data so bit #6 is always set. The format of the byte is
shown in Table 21. 5 - Table 21 b[err] b[err] b[err]
b[err] b[err] b[err] b[err] 1 F I[err] I[err] I[err] I[err] I[err] 10 The .
"line" field (bits L[err]-L[err] in Table 21) has a valid range from?7 to
31. The "F" bit determnes if the data is in TV field one ("F' =0) or in

field two ("F' =1). 15 4.4. "No EDS" Parket Type This packet contains
zero bytes an?, i ndi cates that the
irst five “special” bytes to represent sports such as: Poker.

SCUBA. Hang Gliding, Americas Cup. and Olympics. However, a
station which offers mostly music may define its first five
“special” bytes to represent types of music such as: Heavy Metal.
Rap. Pop, Country, and Disco. The meaning of the “special” bytes
can be redefined by the network at .any time. If no text is

received to define a "special” byte, the byte will defauit to a single
blank space. '

th

10 4. Miscellaneous Packet Class

Table 19 lists the assignment of Type codes for the
Miscellaneous packet class.

15 : le_1
Type Code Function
01h Time of Day
_02h Time Zone
03h [ iine Number |
04h No EDS
20 05h Single EDS -
06h Directory EDS
07h Program Pause |
_08h Program Resume
0ch impuise_Capture |

25 4.1. "Time of Day" Packet Type

This packet contains four data bytes which define the
current time of day and date relative to Greenwich Mean Time.
The format of the bytes is the same as that shown in Table 5 for
30 the "program identifier” packet (see section 2.2 above), except
that no channel data is needed. The "D" bit is used to determine if
daylight savings time is'curremly being observed throughout the
country. This . information. along'with the viewer's specified time
zone and whether daylight savings time is locally observed. is
used to determine the correct local time. Local time is onlv used

th
o
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tuned channel has no extended data services information available. 20 4.5.
™Single EDS" Packet Type This packet contains zero bytes and indicates that
t he tuned channel has extended data services information avail able 25 for
a single channel. 4.6. "Directory EDS' Packet Type This packet contains
zero bytes and indicates that the 3 0 tuned channel has extended data
services information available for nultiple channels. This information

woul d be used to identify a station whichyygovides a continuous directory
of information about other channels. 35

1o display the local time for the viewer. All internal umers and
clocks should be kept in Greenwich Mean Time.
The "L" bit is used to determine if the cumrent year is a
leap year. This is needed to determine if the local day is February
5 28th or 29th when it is March 1st Greenwich Mean Time. The "Z"
bit is used.to determine if the current time in seconds should be
reset to zero. This allows the time of day to be correct without
transmitting the full six bits of data to specify the current number
of seconds. The "T" bit is used to determine if the program is

10 subject to a local tape delay. If this bit is set, the time of day
clock should not be updated.

4.2. "Time Zone" Packet Type

15 This packet contains one byte which defines the
viewer's time zone and daylight savings status. The data is not

ASCII data so bit #6 is always set. The format of the single data
byte is shown in Table 20.

20 Table 20
b b, b, b, b, b, b,
T D A b b R B
25

The hour data field (bits h4-hQ in Table 20) has. a
valid range from O to 23 and represents the nominal delay in _
hours relative to GMT. The "D" bit determines if daylight savings
time is to be observed. This packet should only be sent when all
30 possible viewers reside in the same time zone.

4.3. “Line Number” Packet Type

This packet contains one byte which defines the
current line number and field for the tuned channel. This data is

140
i
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-30 - 4.7. "Program Pause" Packet Type This packet contains zero bytes and
-indicates that the current program on the tuned channel has been
interrupted. It 5 wll need to be retransmtted at | east once per
mnute to maintain a pause. This is because receivers wll time-out after
one mnute even if no programresune packet is sent. 4.8. "Program Resune"
Packet Type This packet contains zero bytes and indicates that the current
program on the tuned channel has resunmed. It is used to imediately end a
program pause. Receivers should perform an

.29.

not ASCII data so bit #6 is always set. The format of the bvte is
shown in Table 21.

5 | Table 21

b, b, b, b, b, b, by
1 F L L L

10 _ ' : .
The "line" field (bits L4-Lg in Table 21) has a valid range from 7 °
to 31. The "F" bit determines if the data is in TV field one ("F" = O)

or in field two ("F" = 1).

15 4.4. "No EDS" Packet Type

This packet contains zero bytes and indicates that the
tuned channel has no extended data services information
available.

4.5. "Single EDS" Packet Type

This packet contains zero bytes and indicates that the
tuned channel has extended data services information available
25 for a single channel. '

4.6. "Directory EDS" Packet Type

This packet contains zero bytes and indicates that the
30 tuned channel has extended data services information available
for muitiple’ channels. This information would be used to identify

a station which provides a continuous directory of information
about other channels. )

35
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automatic programresune if one has not been received within 1 5 the |ast
*mnute following a program pause. 4.9. "Inpul se Capture"” Packet Type This
packet contains either zero, eight, or ten bytes 20 which define a
. program stop tine and date, and start tine and date, all relative to
G eenwi ch Mean Tine, and receiver channel nunber. |f the packet contains
zero bytes, existing information regarding inpulse capture is erased. The
format of the bytes is the sanme as for the "stop tinme" (see section 2.4)
followed by the 25 "program identifier" (see section 2.2). This packet
provides all the information needed to pejgit a programto be easily
recorded. The programidentifier bytes follow the stop tinme bytes because
the program i deht i fRiogramnPanses Backgti Bve nunber of bytes. The "D', "L",
and "Z" bits are ignored by the decoder when processing :
This packet contains zero bytes and indicates that the

current program on the tuned channel has been interrupted. It

5 will need to be retransmitted at least once per minute to
' maintain a pause. This is because receivers will time-out’ after one

minute even if no program resume packet is sent.

4.8. "Program Resume" Packet Type
10 _

This packet contains zero bytes and indicates that the
current program on the tuned channel has resumed. It is used to
immediately end a program pause. Receivers should perform an
automatic program resume if one has not been received within

. 15 the last minate following a program pause.

4.9. “"Impulse Capture” Packet Type

This packet contains either zero, eight, or ten bytes

20 which define a program stop time and date, and start time and
date, all relative to Greenwich Mean Time, and receiver channel
number. If the packet contains zero bytes, existing information
regarding impulse capture is erased. The format of the bytes is
the same as for the "stop time" (see section 2.4) followed by the

25 “program identifier" (see section 2.2). This packet provides all the
information needed to permit a program to be easily recorded.
The program identifier bytes follow the stop time bytes because
‘the program identifier contains a variable number of bytes. The
"D", "L", and "Z" bits are ignored by the decoder when processing

30 this packet. The receiver channel will default to the currently
tuned channel if not specified.

The signal format described above may be better
understood by referring to Figure 4 which shows an example of
the interleaving of CC and EDS data. and the nesting of EDS
packets. In Figure 4. the first and second occurrences of line 21 in

(P2
A
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3 0 this packet. The receiver channel will default to the currently tuned
*channel if not specified. The signal format described above may be better
understood by referring to Figure 4 which shows an exanple of 35 t he
interl eaving of CC and EDS data, and the nesting of EDS packets. |In Figure
4. the first and second occurrences of line 21 in 31 field 2 (lines
| abel ed "1" and "2" on the left side of Figure 4) include closed capti-on or
text data. In the third occurrence of line 21 in field 2, packet "A" of EDS
data begins with a control code (CHAR #1) Bhd a type code (CHAR #2) The

fourth occurre@&(’fdo,f (lines labeled "1" and "2" on the left side of Figure 4)
include closed caption or text data. In the third occurrence of line
21 in field 2, packet "A" of EDS data begins with a control code
(CHAR #1) and a type code (CHAR #2). The fourth occurrence of
line 21 includes EDS data that is part of packet "A". The fifth.
sixth, and seventh occurrences of line 21 in field 2 are closed
caption data. Because the EDS data at the start of packet A acts as
a break in the CC data, the CC data at line 5 in Figure 4 begins with
a "resume closed caption” control code to distinguish the closed
10 caption data from the EDS data.

A second EDS packet, labeled packet "B" in Flgure 4
begins at the eighth occurrence of line 21 and ends at the tenth
occurrence of line 21. Packet "B" is nested within 'packet "A"
which continues at the eleventh occurrence of line 21 with a

15 “continue” control code. Packet "A" ends at the thirteenth
occurrence of line 21. The end of packet "A" could be followed by

another EDS packet, closed caption data, or "null" characters, i.e..
no data.

LV ]}

A video signal including EDS information in the format
20 described above can be generated using the exemplary system
shown in Figure 5. Referring to Figure 5, video signal source 510
providing signal SOURCE may be a video tape recorder or video
camera. Signals LINE21 and FIELD from unit 510 correspond to
signals of the same name in Figure 2 and synchronize the
operation of the system in Figure 5 to signal VIDEO.
Microprocessor 520 receives EDS and CC input data identified as
EDS INPUT and CC INPUT, reépectively, in Figure 5 and formats it
into serial data signal SERIAL DATA. The CC and EDS input data
may be generated, for example. by someone typing CC and/or EDS
30 information such as a program title at a keyboard.

'MUX 530 selectively couples either signal SOURCE or
signal SERIAL DATA to transmitter 540 in response to signal
SELECT from microprocessor 520. Transmitter 540 transmits
signal VIDEO over cable or by broadcasting. Output signal VIDEO

35 in Figure 5 corresponds to signal VIDEO in Figure 2. CC and EDS
data is inserted into signal VIDEO in Figure 5 by the operation of

tJ
h
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5 line 21 includes EDS data that is part of packet "A'. The fifth. sixth,
>and seventh occurrences of line 21 in field 2 are cl osed caption data.
Because the EDS data at the start of packet A acts as a break in the CC
data, the CC data at line 5 in Figure 4 begins with a "resune cl osed
caption” contrel code to distinguish the closed 10 caption data fromthe
EDS data. A second EDS packet, | abel ed packet "B" in Figure 4. begins at
the eighth occurrence of line 21 and ends_gb_the tenth occurrence of line
21. Packet "B" is nested wthin packet "A" which continues at the el eventh
occurrence of IMKWX 230y Whep CG orEBSt datads toobr insericdd micrpraesssorA” ends
at the thirteerfi20 derdty ancecairréricecol llinell2a @nahef appirefahie’ fiel€ayhd be

fol lowed by anqiifls ERNEPACKRY FIELYS GhaCadicrates Wi SELECY Lo @ acters.
B " MUX 530 to couple signal SERIAL DATA to transmitter 540.
5  Microprocessor 520 then outputs the CC or EDS data on signal
SERIAL DATA causing the CC or EDS data to be included in signal
VIDEO via transmitter 540.
Microprocessor 540 controls the priority of insertion of
CC and EDS data. For example, CC data has higher priority than
10 EDS data because a closed caption display should be synchronized.
with the actual speech in the video signal. The CC data must be .
transmitted as required to maintain the desired synchronization.
EDS data, however, may be transmitted whenever line 21
intervals are not being used for CC data.
15 Various modifications of the features described above
are possible. For example, future modifications of FCC
requirements may permit EDS data to be included in video lines
other than line 21 of field 2. In addition, packet classes and types
in addition to those described above may be defined. For
20 example, the "reserved” control codes in Table 4 and the
"undefined” type codes may be defined in the future. These and

other modifications are intended to be within the scope of the
following claims.
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A video signal including EDS information in the format 20. described above
*can be generated using the exenplary systemshown in Figure 5. Referring to
Figure 5, video signal source 510 providing signal SOURCE_may be a video
tape recorder or video canera. Signals LINE21 and FIELD fromunit 510

correspond to signals of the sane nane in Figure 2 and sy HaeBednRéplaced
operation of the systemin Figure 5 to signaghi.VIDEO. Mcro
recei ves EDS and CC input data identified _as EDS | NPUT and
respectively, in Figure 5 and formats it GlAMBSserial data signa L
DATA. The CC and EDS i nput data may be generated, for exanple. by soneone

typi ng CC and/ or EDS 30} i rf ofef@iiéioR SyttdmaSophsag-am title at a '
keyboard. MJX 530 sel ecti Vee:aé c&u{pl es.el't her ﬁl% a ClJR?E or. Si %Qal SERI AL
DATA to transnmitter 540 i MGA8SptHsLeGERVIDByAafcieVISION Signal partitioned into _
5 line intervals which are organized in successive fields; said

television signal including auxiliary information in the form of a

predetermined number of data words occurring in at one line of at

least some of said fields; at least some of said data words

representing alphanumeric - characters and at least some of said
10 data words representing control information;

' means for extracting said data from said television

G
3 ]

signal; and :

means for examining said extracted data words to
determine when one of said extracted data words represent a

15 class of information as well as control information, thereafter
when one of said extracted data words represents a subclass of
information of said class of information, and thereafter decoding

said data words to obtain said information pertaining to said
subclass.

20

2. The television system defined in claim 1. wherein:
two data words occur in sequence in a predetermined
one of said line intervals; and :
said means for examining examines the first of said
25 wo data words which occur in said predetermined line to
determine if it represents a class of information as well as control
information, and examines the second of said two data words
which occur in said predetermined line to determine if it
N represents a subclass of information.
T30
3. The television system defined in claim 2, wherein:

said data words representing alphanumeric characters
are encoded in ASCII format.
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SELECT from ni croprocessor 520. Transmtter -540 transm ts signal—ViDEO over

. cable or by broadcasting. Qutput signal VIDEO 3 5 in Fi gu:rﬁlsghg&r @Q&p laced
to signal VIDEO in Figure 2. CC and EDS data is inserted in

in Figure 5 by the operation of -32 - MJX 530. When CC or

be inserted, mcroprocessor 520 detects an occurrence of Ilne

appropriate field via signals LINE21 and FFB#D and generates signal SELECT

'It\/loccgusgcgux 0532250 Coupl Q'tsI gml SHRAL 1o édég,sié,r gﬁsm&&eﬁgﬁé& AE DATA
ropr ssor ut pu Si
causing the cC g 15 (38 ?W@%ﬁdﬁalqE IOiET YIS, Witnin 48k of 2

pluralny of frame intervals and mcludmg a plurality of horizontal
line intervals within each of said field intervals. apparatus
5 comprising:
means for extracting an auxiliary information
component occurring during a predetermined line interval within
said first and second field intervals from said video signal;
_ means coupled to said extracting means for converting
10 said extracted auxiliary information component from said
predetermined line interval -into binary data, said binary _dé.ta of
said first field intervals being associated with closed caption text
information, said binary data of said second field intervals being
associated with extended data service information and being
15 organized by packets of binary data, a packet of binary data being
associated with a particular one of a plurality of classes of
auxiliary information and ‘including control code data 1dennfymg
said particular class;
means coupled to to said converting means for
20 decoding said binary data of said first field intervals to produce
text display signals; and
means coupled to said converting means for decoding
said control code data of said .second field interval to identify said
particular class of auxiliary information.

5.  The apparatus of claim 4 wherein said video
Signal provides video program information from one of a plurality
of video channels and said plurality of auxiliary information
classes comprises:

30 a current program class including auxiliary
information concerning a video program currently provided via
one of said video channels; and |

a future program class including auxiliary information
concerning a video program that will be provided via one of said

35 video channels at a future time.
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VIDEO via transm tter 540. M croprocessor 540 controls the priority of
insertion of CC and EDS data. For exanple, CC data has higher priority than
10 EDS data because a cl osed caption display ,should be synchronized wth
t he- actual speech in the video signal. The CC data nust be transmtted as
required to maintain the desired synchronization. EDS data, however, may be
transmtted whenever line 21 intervals are not being used for CC data.. 1 5
Various nodifications of the features described above are possible. For
exanpl e, future nodifications of FCC reqU|renents may permt EDS data to be
included in video lines other than I'ine 233f field 2. In addition, packet
classes and types in adgiti OWhéoaﬁﬂh?ﬁ%sdéﬁ@lmP@fb WIMI&elellltped' For

20 exarrpl € &h%ux{hary mefgrmgt?on 8asses firther Igrgllfisés aan%ource class

including auxiliary information concernmg the source of said
video signal.

5
7. The apparatus of claim 5 wherein said plurality
of auxiliary information classes further comprises a miscellaneous
class including auxiliary information not included in said current
program class and said future program class.
10

8.  The apparatus of claim 5 wherein
"said predetermined line interval within said second
field intervals is a twenty-first line interval; '
said binary data comprise first and second binary
15 bytes; and '
said decoding means decodes said first binary byte to
identify said particular -class of auxiliary information.

9.  The apparatus of claim 8 wherein said first and

20 second bytes occur successively during said predetermined line
interval.

'—//__

i i‘ﬂiii\iﬁi’iﬁif
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"undefined" type codes nmay be defined in the future. These and ot her
*nodifications are intended to be within the scope of the foll ow ng clains.
33 What is claimed - 1. Television apparatus conprising: nmeans for
receiving a television signal including auxiliary information conprising
data words; and neans for processing a first one of said data words for
determ ning control information for contrgkllng processi ng of said data
words and al so for determining a class of?Paformation to bc displayed on a
di spl ay device; said prb0essinng system for processing a video signal

including first and a second field intervals within each of a
plurahty of frame intervals and including a plurality of horizontal
_line intervals within each of said field intervals. apparatus
5 comprising:
means for extracting an auxiliary information
component occurring during a predetermined interval within said
first and second field intervals from said video signal;
: means coupled to said extracting means for converting
10 said extracted auxiliary information component from said
predetermined line interval into binary data, said binary data of
said first field intervals being associated with closed caption text
information, said binary data of said second field intervals being
associated with extended data services information and being
15 organized by packets of binary data, a packet of binary data
representing auxiliary information included in a particular one of
a plurality of classes of auxiliary information and including control
code data identifying said particular class, a plurality of .type data
identifying respective subclasses of said particular class. and
20 information data corresponding to said subclasses;
means coupled to said converting means for decoding
said binary data of said first field intervals to produce text d1splay
signals; and ;
means coupled to said converting means for decoding

25 said control code data and said type data of said second field to
decode said information data.

11. The apparatus of claim 10 wherein one of said

plurality of type data corresponds to program identification
30 information.

12. The apparatus of claim 11 wherein said program

identification information comprises a time of day and a date at
which said program will start.
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means processing a second one of said data words for determining a subclass
-of said class of information to be displayed; and said processing neans
processing a third one of said data words to obtain said infornmation
pertaining to said subclass of said class of information to be displ ayed.

2. The television apparatus of claim 1l wherein said television signal

I ncl udes tel evision programinformation frdhtone of a plurality of

]E_el e;/l 3! ;)n channel s; andi3ai drigd %ﬁﬁax?ftud rzi‘foarmhl ?0 gﬁsﬁ-ﬁﬂ"{b@@ MIQS“ Sg' d q
irst data wor ssoQcl.ation at i on_represe y sai
third data worg %?h&%&ﬁass @efo i’&?g%l'gg‘?'ﬂ%}? :F afihg n‘ﬁo?nﬁp‘%"éhw one of
said classes off |Y1‘F’69rrﬁ|ﬁ‘ﬁwl§3ra@¢| geid plurslityg Qfaauxﬂmzislntﬁenmﬁglm current
program cl ass olasded acdmpn@ég}w ding information relating to tel evision

program i nformat i on curr el rovided.vi;a,.one of..said plurality of.
t el evi si on cthan £ r%lerﬁ bp‘%rgﬁ' Sh58r inqluding” apgiliary \herein said

cl ass of infor @ﬂtlon pertammg to a program currently provided via one of
said video channels; and

a future program class including auxiliary information
pertaining to a program that will be provided via one of said
10  video channels at a future time.

14. The apparatus of claim 13 wherein the data
packet corresponding to said current program class and said

future program class each include respective program
15 identification type data.

15 The apparatus of claim 10 wherein one of said
plurality of type data corresponds to a program title.

20 16. The apparatus of claim 10 wherein one of said
plurality of type data corresponds to caption service information.

17. The apparatus of claim 10 wherein one of said

plurality of type data corresponds to program description
25 - information.

18. The apparatus of claim 10 wherein one of said
plurality of type data corresponds to network tdcnnflcauon

information.
30
19. The apparatus of claim 10 wherein one of said
plurality of type data corresponds to network name information.
3 : Sheet Has Been Replaced
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determned fromsaid first data word is a future program cl ass i ndi cating-
that said third data word provi des—nformation concerning a tel evision

programthat will be provided via Sﬁgetﬁgé Bod REpRIckd Y Of tel evision

channels at a future tine. 4. The tus of claim3 wherein
said first and second data words. co mmeHm e first and second data
byt es encoded i n non-ASCl I- for.mat a ta word conprises a

third data byte encoded in ASCI|I format for representing an al phanuneric
character. 5. The tel evision apparatus of claim3 wherein said second data
word represents a particul ar subclass of-3i8f ormati on and said particul ar

subcl ass of infor mati onj ndigat g, hal. &t ahey poahghgnaéma B Gurrent |y

said plurality evi §i on cthannel' s i ncl udes cl asses
of auxiliary 4>ﬁ1ftmp¢raqiatenc@trmoqdﬁarp diney yumberc infarmagen| indicating |

which one of said plurality of horizontal line intervals in said first
and second field intervals includes auxiliary information.

5
21. The apparatus of claim 10 wherein one of said
plurality of type data corresponds to information indicating that
extended data services information corresponding to other ones ot
said type data is not available in said video signal.
10

22. The apparatus of claim 10 wherein said video
signal corresponds to a currently tuned one of a plurality of video
channels and one of said plurality of type data corresponds to
information indicating that said extended data services

15 information concerns only one of said plurality of video channels.

23. The apparatus of claim 10 wherein said video
signal corresponds to a currently tuned one of a plurality of video
channels and ‘one of said plurality of ‘type data corresponds to*

20 information indicating that said extended data services

‘information concerns at least one of said plurality of video
channels.

24. The apparatus of claim 10 wherein
25 said predetermined line interval within said second
~ field interval is a twenty-first line interval; "
'said binary data comprises first and second binary
words; and _
said decoding means decodes said second binary word
30 to identify said particular type of auxiliary information.

25. The apparatus of claim 24 wherein said first and

second bytes occur successively during said predetermined ling
interval. '
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34 6. The tel evision apparatus of claim3 wherein said subclass determ ned

from said second data word-indicates that said auxiliary information
included in said television signal provides information relating to only

one of said plurality of television channels. 7. The tel evision apparatus

of claim 3 wherein said subclass determ neckg rom said second data word

i ndi cates that said auxiliary information included in said tel evision

si gnal provides informatizg réhasisysteno fioor processing e vadeos sighapl ur al | ty of

tel evision chang lﬁdmg g eat‘ic?lae‘ééédrﬂf‘ f?et?@%'h?ér%lsofmﬁﬁﬁ'éﬂcﬁ gherein said

tel evision signa

troned I nto rval s Lch a ani,zed in
successi ve fi el @turaligy (P f fﬁaﬁe 18TV é r“rdg P& glmt}g 8€e'lﬂx 71%ﬁ' ! !
successi vel y inlipeeimérvals dvithine each cof shid |frcldnmtglfvaé$| apparatuss.

5 comprising:
means for extracting an auxiliary information
component occurring during a predetermined line interval within
said first and second field intervals from said video signal; and
a microprocessor coupled to said extracting means for

10 processing said extracted auxiliary information component in
accordance with a sequence of instructions included in a control
program; wherein

said control program includes a first portion causing
said microprocessor to convert said i:xtracted auxiliary

15 information component from said predetermined line interval into
binary data;

said binary data of said first field intervals being
associated with closed caption text information, said binary data
of said second field intervals being associated with extended data

20 services information and- being organized by packets of binary
data. a packet of, binary data representing auxiliary information
included in a particular one of a plurality of classes of auxiliary
information and including control code data identifying said
particular class;

25 ~ said control program including a second portion
causing said microprocessor to decode said binary data of said
first field intervals to produce text display signals; and

said control program including a third portion causing
said microprocessor to decode said control code data to identify

30 said particular class of auxiliary information.
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9. Tel evision apparatus conprising: neans for receiving a tel evision signal
*including television programinformation and auxiliary information, said
auxiliary information conprising data words; and neans for processing a
first one of said data words for determ ning control information for
controlling processing of said data words and al so for determ ning a class
of said tel evision programinf or mat i on wi {40 whi ch information represented
by said data words is asg Ci 2]} sai d r cessi ngf’maehgs .grocessi ng a second
one of said data words fof-d ilﬁ?rr?lpﬂ??ﬁj“ ubtA B £OVEITH ¢l ass of

tel evi si on program i nf orsad i predetermingd cline aindenval owithin osaid epgoendnt ed by
sai d data wor dgjeld me&val akes; waé}q Sisf IEOGAGTVAIY NEAns proceSS| ng a third

10, Tel ovi sion appar at ucsif  BRATY, B bR AL b Bl 2
det ermi ned $romwesdsd and st data word conprises one of a current program
class and a said microprocessor decodes said first binary word to

determine said particular class of auxiliary information and

decodes said second binary word to identify said parncular type

of auxilliary information.

10
28. The apparatus of claim 27 wherein said first and
second bytes occur successively during said predetermined line
interval. .
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future program class; said current program class indicating that
- information represented by said third data word relates to television
programinformation currently included in said television signal; said
future programclass indicating that information represented by said third
data word relates to television programinformation to be included in said
television signal at a future tine. 35.41. The television apparatus of
claim 10 wherein said i nj,grmation repr esent ed ?3' said . third data word
conprises information regar di Mgassstem fafy PRACSSSIBE oty UAe? S8Ralat i on that is
i ntended for diisgludingofirst dndpi secomdifield idervals widhiaveashoof appar at us of

claim1l whereiglysdity 4€!fRahé! ﬁfbﬁhﬁnﬁhdi_ ﬁcﬂ?dthF ho?ﬁﬁ'aliii}t of | hdlezdrithier val s
whi ch are or gar]{nzeecllmlegvagc%‘et in VeeacIll 8} dssaid > u'al% it'xt%%val?.n%pparatus :
S comprising: '
means for extracting an auxiliary information
component occurring during a predetermined line interval within
said first and second field intervals from said video signal; and
a microprocessor coupled to said extracting means for
10 processing said extracted auxiliary information component in
accordance with a sequence of instructions included in a control
program; wherein
said control program includes a first portion causing
said microprocessor to convert said extracted auxiliary
15 information component from said predetermined line interval into
binary data; '
said binary data of said first field intervals being
associated with closed caption text information, said binary data
of said second field intervals being associated with extended data
20 services information and being organized by packets of binary
data, a packet of binary data representing auxiliary information
included in a particular one of a plurality of classes of auxiliary
information and including control code data identifying said
particular class., a plurality of type data identifying respective
25 subclasses of said particular class, and information data
' corresponiding to said subclasses;

' ~ said control program including a second portion .
causing said microprocessor to decode said binary data of said
first field intervals to produce text display signals; and

30 said control program including a third portion causing
said microprocessor to decode said control code data and said type
data of said second field intervals to decode said information data.
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second data words occurring successively in one of said line intervals in
one of said fields; said third data word occurring during anot her one of
said li-ne intervals during another one of said fields. 13. The television
apparatus of claim 12 whérein each of said first, second and third data

wor ds conprises a respective one of first, second and third data bytes;
said first and second data bytes being encdded in non-ASCI I format and said

third data byte being en;ﬂped-rihg QE%EIJSo%Wl {lﬂr"i)e@'h@ise‘?ﬁ'ti ng an

al phanuneri c character. . Tel évi n-appar ataus conprising; neans for
receiving a tel evision sisgihibipay dais somprass ditsh andogeeeRd BATYat i on and
i ncl udi ng auxi | wards:i mhdr mati on conprising a plurality of data words

(ncluded in a data packelgdahftdPbbiifld 'of SlidI8bMrdOpidgrafif lcdiiiedd shia’ st
second and third.data vvorgs ocgur |n& suc(?gfsswe.l\a/ I N the order n,arreq_ in
sai d data packeMICIOPIORESSQE tB bl decpde said fixst  imagy, (worgh, tg 4&Iermideati ni ng
control - said binary codes represent said extended data services Signal, 2)

further decode said first binary word of said binary codes

representing said extended data services signal to determine said

particular class of auxiliary information, and 3) decode said

10 second binary word to identify said particular type of auxilliary
information. '

"31. In a television system including means for
receiving television signals organized in successive field intervals.
15 each of said fields including a plurality of line intervals. auxiliary
data corresponding to closed caption information occurring in at
least one of said line intervals of at least some of said field
intervals, apparatus comprising:
' means responsive to a selected one. of said television
20 signals for extracting said data from said television signal; and
means responsive to said extracted data for
determining whether or not it corresponds to a control code
within a first control code range corresponding to closed caption
information or within a second code range ' corresponding to
25 extended data service information; said means being responsive to
said extracted data following the detection of a conmtrol code within
said first code range for processing said extracted data to produce
text representative display signals associated with a program
corresponding to a currently selected television signal; and said
30 means being responsive to said extracted data following the
detection of a control code within. said second control code range

for determining the type of information represented by said
extracted data.
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|nformat|on for controlling proce55| ng of said third dat-a—werd-and also for-.
determning a class of said television programlnformatlon W th Wmch

information represented by said third data word is assodi e en Replaced
processi ng nmeans processing said second data word for dete I II
subcl ass of said class of television programinformation;

processi ng means processi ng said third dat.a3word to obtain i nformat I on

pertaining to said subcl . A5. The television appar tus of claim14
wherein said class of in 0‘r ek N RPRAFAMSTRRILES: 1% flaim B ki wheTent a wor d
conprises one of a curreldatqoramgrezspondimgs tanchid dlosed ecaptioyr mfoemation sai d

current progranifd afita | EHésionding 13" shidf QEBHdeBNdAAPSENREL SheGimaRlyd i rd
dat a Wordrelatestotelfev "(F)lug? m|n rrglon currentlylnc ud‘edln
sai d tel evi si on“¥PBHETS U5t f#00yS %ﬂ{) sarW‘?:‘F sQCqUT g SReaesHiyely, suring
i nformationd epﬂ@séﬁmedptgdasmmincdl hdcdattarmbrolf rafteanating cfitsel and i on
program.i nf or meédcondt §pes oM EieldSdand? sai d television signal at a future
tine.
said means responsive to said extracted data is
responsive to first byte occurring during said predetermined. line
interval to determine if it represents a control code within said
10 first control code range or a control code in said second control
code range; said means being responsive to said second byte
occurring during said predetermined line interval following a
determination that said first byte represents a control code within
~said first control code range for processing said second byte to
15 ~produce text representative display signals associated with a
program corresponding to a currently selected television signal;
said means being responsive to said second byte occurring during
said predetermined line interval following a determination that
said first byte represents a control code within said second control _

20 code range for determining the type of information represented
by said second byte.

33. The apparatus recited in claim 31, wherein:
said television signals are organized in alternating first
25 and second types of fields, data corresponding to said closed
' caption' information occurring in said first type of fields and data
corresponding to said extended data service information occurring
in said second type of fields;
means responsive to said selected television signal for
30 generating a field type indicating signal indicating the occurrence
of said first and second types of fields is additionally provided;
and
said means responsive to said extracted data is also
responsive to said field type indicating signal for determining if
35 acontrol code is within said first or second control code range.
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36 16 The tel evision apparatus of claim 15 wherein said information
‘represented by said third data word conprises information regardi ng said
television programinformation that is intended for display on a display
device. 17. The television apparatus of claim 16 wherein said tel evision
signal is partitioned into line intervals which are organi zed in successive
fields; said first 'and- second data words oqﬁﬂ[ring successively in one of
said line intervals in one of said fields; said third data word occurring
during another one of sai @4l i rithei apparaalss rettirddngn agletnhel | .omberdinsai d

fields. 18. The televisi0g,aPRakdlsich Yighdid! sRel brydiReed rnneaﬁerﬁfun;ahqsn
first, second and third data vvorfdP scorrp Il ses _a res ectgve o(gelof I rst,
second and third® tsﬁc?ﬂi{ dxpes; f ghiplds  datg, FortespRIAE: 10 S £198dng encoded
in non-ASClI | foreaptiomndnfogination and data corresponding to said extended data
' 5 service information occurring during the same predetermined line
interval in said first and in said second type of fields:
means responsive to said selected television signal for
generating a line indicating signal indicating the occurrence of said
predetermined line during each of said first and second types of
10 fields is additionally provided; and
said means for extracting said data is also responsive
to said line indicating signal.

35. The apparatus recited in claim 34, wherein:

15 means responsive to said selected television signal for
generating a field type indicating signal indicating the occurrence
of said first and second types of fields is additionally provided;
and '

said means responsive to said extracted data is also
20 responsive to said field type indicating signal. ' |

36. The apparatus recited in claim 31, wherein:

at least some of said control codes within said second
control code range identify respective classes of information and

25 are included in respective packets of data, each packet also

including a plurality of type codes identifying respective ones of a
plurality of subclasses of information, said type codes being
followed by respective data words representing information
associated with respective subclasses.

30 '
' 37. The apparatus recited in claim 36. wherein:
said control codes within said second control code
range also indicating whether a new packet has been started. a
previously identified packet is continuing or a previously
23

identified packet is terminating.
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thlrd data byte being encoded in ASCII fornat for representing an

+al phanuneric character. 19. Tel evi si on: apparatus conprising: neans for
receiving a tel evision signal partitioned into line intervals which are
organi zed in successive fields; said television signal including television
- programinformation and including auxi-§§ary informati on conprising a
plurality of data bytes organized in a data packet; said plurality of data
bytes including first, second and third data bytes occurring successively

in the order nanmed ' ta byteés
occurring during o iéﬁg ilégi e’?ﬁ@aﬂﬁ?“\gﬁﬁﬁﬁrﬁ one[ﬁ?"i‘ml el ds and
said third data byte occurri nEXTENDEDRDATASERVACHES said |ine intervals
during another one of said fields; and nmeans for -processing said first data
byte for determining control information for controlling processing of said

third data byte and also for determ ss of said teI evi si on program
I nformation with which information |m&§ said

A system for proceséing auxiliary video signals provides for decoding an extended
data services signal in line 21 of field 2. Extended data services provide a general
purpose video system information and control capability in addition to basic closed
caption operation. Extended data services information is arranged in packets of
data. [Each packet provides information regarding current of future video
programs, the source of the video program, and miscellaneous information such
as time of day. The extended data services data may be decoded to control the
operation of a video systém including a videocassette recorder (VCR) and a

television receiver.
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L
. S

third data byte is associated; said processing neans processi.ng said second
‘data byte for deternining a subclass of said class of television program

i nformation; said processing neans processing said third data byte to
obtain information pertaining to said subcl ass. 37 20. The television
apparatus of. claim 19 wherein said class of information determ ned from
said first data byte conprises one of a current programclass and a future
program cl ass; said current programlfi ass indicating that information
represented by said third data byte relates to tel evision program
information currently included in said television signal; said future
programclass indicating that information represented by said third data
byte relates to television programinformation to be i-ncluded in said
television signal at a future ti
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21. The television apparatus of claim20 wherein said information
. represented by said third data byte conprises information regarding said
tel evision programinformation that is intended for display on a display
devi ce. 22. The television apparatus of claim21 wherein said television
signal is partitioned into line intervals which are organi zed in successive
fields; said first and second data bytes occurring successively in one of
said line intervals in one of said fields; said third data byte occurring
during another one of said |ine intervals. during another one of said
fields. 23. The television apparatus of aim 22 wherein each of said
first, second and third data words conprises a respective one of first,
second and third data bytes; said first and second data bytes bei ng encoded
in non-ASCI| for28 and said third data byte being encoded in ASCI | fornat
for representing an al phanuneric character. 24:¢ﬁ neahod of processing a
g . . e o
tel evi sion si gna'rD_AlfR'CI U%EHBA'}el eles+oQHAR. #2 t CHAR. #1———

SUCER [—=——{15414}13 1211 E1o§9 g 7 eﬁ 5?4:T3 191110

. -
SERCLK | | 20
VD ; s G CHAR. #1
w SeNAL [ "
VERT-=-~-~ > By o
| GENERATOR | 220 | CHAR. #2
HOR - ~-=-~ > ol g
| LINE 21 FIELD =4
L — EDCTRL 1 ;
5- B VCRCTRL |
- . <FOLASS : |
[ 4
28— | prype | ECORE : SYSCTRL
: . PFUNC | :
3 1 Ok -
E 81
3 »{ MEMORY ,;
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programinformati on and including auxiliary information conprising data
‘words said nethod conprising the steps of: receiving said television

signal; processing a first one of said data words for determning contro

i nformation for controlling processing of said data words; determining from-
said first one of said data words a class of said television program
information with which information included in said data words is _
associ ated; processing a second one of said data words for determning a
subcl ass of said class of television progdfminformation wth which said

i nformation included in said data words is associ ated; and decoding a third
one of said data word bt ai n decoded information pertaining to said

()
subcl ass. @ 300 :

YES 310

LOAD DATA |—
REGISTER [ 320

335
v {

CAPTION | ___
PROCESSING

STORE | ___
EDS DATA

\

345
.| DECODE PACKET CLASS j
& CONTROL FUNCTION 370

Y

DECODE CHAR. £2 '
PACKET TYPE PACREF [

. - | FmB3
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38 25. The nethod of claim?24 wherein said class of information determ ned
. fromsaid first data word conprises one of a current programclass and a
said current program class indicating that
informati on represented by said third data word relates to tel evision

future program cl ass;

programinformation currently included in said television signal;

sai d

future programclass indicating that information represented by said third
data word relates to television programinformation to be included in said
television signal at a future 'tinme. 26. '

conprises the step of displaying the informati on decoded fromsaid third

data word on a display device.

television signal is

e nethod of claim

25 further

27. The nmethod of claim 26 wherei'n said ,
positioned into line intervals which are organi zed in

successive'fw%baﬁmNa? d first and second data
OF LINE 21, | EDS
FIELD 2 ~ CHAR#1 CHAR #2 PACKET

1 CC/TEXT INFORMATION CC/TEXT INFORMATION

2 CC/TEXT INFORMATION CC/TEXT INFORMATION
04h = EDS CONTROL CODE 0th=EDSTYPECODE  |START

3 FUNCTION: STARTPACKET | TYPE: PROGRAM IDENTIFIER | A
CLASS: FUTURE PROGRAM

4 04h=EDSDATA:MINUTE=0 | 48n=EDSDATA:HOUR=8 | A’

5 CC/TEXT INFORMATION CC/TEXT INFORMATION

6 CC/TEXT INFORMATION CC/TEXT INFORMATION

7 CC/TEXT INFORMATION CC/TEXT INFORMATION |
01h=EDS CONTROL CODE 08h=EDSTYPECODE | START

8 FUNCTION: START PACKET TYPE: CAPTION SERVICES | B
CLASS: CURRENT PROGRAM | -

| 4Ch=EDSDATA 4Bh = EDS DATA

9 ENGLISH CAPTIONING AVAILABLE | ENGLISHTEXTAVAILABLE | B
IN CHANNEL 1 OF FIELD 2 IN CHANNEL 2 OF FIELD 1
03h=EDS CONTROL CODE - -

10 FUNCTION: END PACKET CHECKSUM END
CLASS: CURRENT PROGRAM | B
05h = EDS CONTROL CODE 42 = EDS DATA: DAY =2

1 FUNCTION: CONTINUE PACKET | (CONTINUATION OF PROGRAM | A
CLASS: FUTURE PROGRAM IDENTIFIER INFORMATION)

" 46h=EDS DATA: MONTH =6

12 (CONTINUATION OF PROGRAM 00h = NULL {NO DATA) A
IDENTIFIER INFORMATION) -
06h = EDS CONTROL CODE

13 FUNCTION: END PACKET CHECKSUM END
CLASS: FUTURE PROGRAM | A -
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~words occur successively in one of said line intervals in one of said

ifields; said third data word occurs during another one of said |line
intervals during another one of said fields. 28. The nethod of claim 27
wherein each of said first, second and third data words conprises a
respective one of first, second and third data bytes; said first and second
data bytes being encoded in non-ASCI|I format and said third data byte being
encoded in ASCII format for representing an al phanuneric character. -39
29. A nethod of processing a television §fignal including television program
information and including auxiliary information conprising a plurality of
data packets, each of said data packets including a plurality of data
wor ds; said nethod :

VIDEO
SIGNAL |—SQURCE I

SOURCE

MUX t—»! TRANSMITTER |—>- VIDEO

—
LINE 21 FIELD SDER'F/\\L - SEL

y.yv
MICROPROCESSOR SELECT

EDS  .CC
INPUT  INPUT

"FIG. 5
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ﬁﬁi’%‘}ﬂi '%ﬁf‘*n r%‘“ﬁé“? 2?.”? B

for controlllng proceSS|ng of said

'”da'r 2 words incl ||rlnd Ln

W@mdmald tel evi si on program i nf.or mation-wth - which-

Or MELLpm—TTeHoded T sard T 7St _data packet 1S associared; proce35|ng a-
se¢ond "TETE " word included in said first. data- packet for detern1n|ng a
subcl ass _of said class of tel evision progran1|nfornat|on wi th which said

i nf or mat.i on |ncluded I n sald first data packet |s associ at ed; rece|V|ng a
fitst daraLRGL,‘ Y VIDEQINFORMATIONSYSTEM INCLU GEXTENDEDR DATA
prpcessing said first and second da .Y of sald flrst data packet “and
before conpleting processing of said flrst data packet; interrupting
prpcessing of said first data packet .in response to rece|V|ng a

A system for processing auxiliary video s1gnals prov-xdes for de_cod_mg an extended |
[data services signal (210) in line 21 of field 2. Extended data services pi'ovide a general
l t purpose video system mformatwn and control capablhty in addmon to basic ciosed -

“caption operation. Extcndcd data services information is arrangcd in packets of |

data. [Each packet provides - information .rcgarc_lmg current QI‘ future v1d_eo
' .' ' pro;,mms the source of the video program, qand miscellaneous inform‘ttion' such
. as time of day. The extended data scrv1ces data may be decoded to control the
ioperatlon of a video system including a yxdeocassettc recorder (VCR) and"a

tclcvxslon_ receiver.

 Figure 2
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first data word of a second one of said plurality

Horser-p el
of..data_packets: and

processi‘ng sai d second data packet. 30. The nethdd of‘ﬂaﬂmiﬂﬁfm\q‘rt&ﬁﬂﬂ%% ) 5G

conprising the steps of: conpleting processing of
and resum ng processing of said first data packeti.
29 wherein the step of interrupting prog®ssing of

conprises t 5 O, i pg processing of said
32. A net hogﬁgg{: braied

receiving a tel evisiong Sﬂﬁ@lsndﬂ‘éﬂph&qhﬁ%ﬁlﬁh?ﬁﬁh‘Si an

procéssing a tel evision signal cqnprising thé steps o*

faidssiniond pdgda. Daskabag
BT 120G rre%h aa‘ 9!

$ARehfink E?§
7 |23 SE{M d@ t

_pr Qgram 1.nior r_rpt W
HCI,J St

means for receiving a television signal mcludmg auxiliary mfomxatxon

comprising data words; and

means for processing a first one of said data words for determining -
control information for controlling processing of said data words and also for
determining a class of information to be displayed on a display device; said processing
means processing a second one of said data words for determining a subclass of said
class of information to be displayed; and said processing means processing a third one
of said data words to obtain said information pertaining to said subclass of said class of

information to be displayed.

2. The television apparatus of claim 1 wherein
said television signal includes television program information from one.

of a plurality of television channels; and

said class of information determined from said first data word indicares
an association of information represented by said third data word with a class of said
television program information; one of said classes of information provided by said data
words being a current program class of data for providing information relating to
television program information currently being provided via one of said plurality of

television channels.

3. The television apparatus of claim 2 wherein said class of information
determined from said first data word is a future program class indicating that said third
data word provides information concerning a television program that will be provided
via one of said plurality of television channels at a future time.

4. The television apparatus of claim 3 wherein said first and second data
words comprise respective first and second data bytes encoded in non-ASCII format
and said third data word comprises a third data byte encoded in ASCII formar for

representing an alphanumeric character.

5. The television apparatus of claim 3 wherein said second data word
represents a particular subclass of information and said particular subciass of-
information indicates that a television signal from a currently tuned one of said plurality
of television channels includes no subclasses of auxiliary information other than said

particular subclass.

| A0 i 1
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and i ncludin

g auxiliary information arranged in packets of di gi tal words

processing a-digital control word included in a first data packet for

determ ni ng
of said tele
i ncl uded in
i ncl uded in
for determni

control information; determning fromsaid control word a cl ass
vi sion programi nformation with which a di gital data word

said first data packet is asdoci ated; decoding Said data word
said first data packet in response to said control information

ing inforngt Tﬁéltewgi&i Qﬁuls%f%?a'uﬂ Wﬁéi&n%ﬁtd%ﬁb&aés&ic@thﬁﬂc@n

Temory. | or as G S $r<RuE A R peenrnBRata IR Red 1Y Fiponce

to receiving

tdemﬁgna!@@dxﬁdesaﬁfmmaﬁom@lmg it@ bilglone ofisaid pluralitd oftradevisionlat a

word. 33. Thglfag'ﬁ%lp()d of claim 32 wherein control information produced by

processing s
substanti al |

gital cont rol -word included in said first data packet is
y the _ '
7. The television apparatus of claim 3 wherein said subclass determined

from said second data word indicates that said auxiliary information included in said
television signal provides information relating to more than one of said plurality of .
television channels. '

8. The television apparatus of claim 3 wherein said television signal is
partitioned into line intervals which are organized in successive fields; said first, second
and third data words occurring successively in one of said line intervals in one of said

fields.

9. Television apparatus comprising:

means for receiving a television signal including television program
information and auxiliary information, said auxiliary information comprising data
words; and L
means for processing a first one of said data words for determining
control information for controlling processing of said data words and also for
determining a class of said television program information with which information
reprcsehted by said data words is associated; said processing means processing a second
one of said data words for determining a subclass of said class of television program
information with which said information represented by said data words is associated;
and said processing means processing a third one of said data words to obtain
information pertaining to said subclass.

10. Television apparatus of claim 9 wherein said class of information’
determined from said first data word comprises one of a current program class and a
future program class; said current program class indicating that information represented
by said third data word relates to television program information currently included in
said television signal; said future program class indicating that information represented
by said third data word relates to television program information to be included in said
television signal at a future time.
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same as control information produced by processing said digital control
word included in said second data packet. 34. The nethod of claim 33
wherein each of said digital control wor ds conprises a respective pair of
data bytes; a first data byte of said pair of data bytes included in said
first data packet exhibits a binary val yg equal to a binary value of- a
first data byte of said pair of data bytes included in said second data
packet; a second data byte of said pair of data bytes included in said

first data packet exhi Rit e Y f a

second data byte of saltilcli T%?Feﬁ)é%dy %pi)q yl e(g%?a?i%'] ude@er%@?fg '8@%@@0@ dat a

packet . 4 1e[m8sented)| bgy\,saJ birdgdapawend compsises infirmgtion regarding said television
program information that is intended for display on a display device.

O

12. The television apparatus of claim 11 wherein said television sigrial is
partitioned into line intervals which are organized in successive fields; said ﬁrst and -
second data words occurring successively in one of said line intervals in one of said
fields; said third data word occurring during another one of said line intervals during
another one of said fields.

13. The television apparatus of claim 12 wherein each of said first,
second and third data words comprises a respective one of first, second and third data
bytes; said first and second data bytes being encoded in non-ASCI format and said
third data byte being encoded in ASCII formar for representing an alphanumeric
character. :

14. Television apparatus comprising:

means for receiving a television signal including television program
information and including auxiliary information comprising a plurality of data words
included in a data packet; said plurality of data words including first, second and third
data words occurring successively in the order named in said data packet;

means for processing said first data word for determining control
information for controlling processing of said third data word and also for determining
a class of said television program information with which information represented by -
said third data word is associated; said processing means processing said second data
word for determining a subclass of said class of television program information;sand -
said processing means processing said third data word to obtain information pertaining
to said subclass.

15. The television apparatus of claim 14 wherein said class of
information determined from said first data word comprises one of a current program
class and a future program class; said current program class indicating that information
represented by said third data word relates to television program information currently
included in said television signal; said future program class indicating that information
represented by said third data word relates 10 television program information tobe
included in said television signal at a future time.
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means for. generating a signal representing television programinformation;
means, for generating an auxiliary information signal conprising first,
second and third data words; said first data word providing control

i nformation for controlling processing of said third data word and al so
indicating a class of -said tel evision p@ggran1infornation; said second data
word indicating a subclass of said class of said tel evision program
information; said third data word representing information pertaining to

sai d subclass of said telgvisjon,programinfermation; means for conbining
sai d signal representi ﬁgf’éq Vit F@&Faﬂ%"?@dﬁ@qrﬂﬁs dn UeRixi | i ary
i nformation gépgevahtel Gydaidttize datatvedrd\Coftipeisessinformbtion3fegariigy QpRlevisicn of

cl aim 35 wherein sai ' said first data word

conpri ses onBTHAY! Bpﬁ!%[?ffnstﬂgt];}@ h*i%‘%ﬁ?é'%&gﬂ}% gl\{:“ esg}ag%ﬁyxg& am cl ass; said
current program class indicating that information represented by said third
data word relates to t ) e\h3hQBifbR AT bPAMR |@UnEMET S0 lotevidifl Rl ol "

partitioned into line intervals which are organized in successive fields; said first and

second data words occurring successively in one of said line intervals in one of said

ficlds; said third data word occurring during another one of said line intervals during

another one of said fields.

18. The television apparatus of claim 17 wherein each of said first, -
second and third data words comprises a respective one of first, second and"tn_xrd data
bytes; said first and second data bytes being encoded in non-ASCII format and said
third data byte being encoded in ASCII format for representing an alphanumeric
character.

19. Television apparatus comprising:

means for receiving a television signal partitioned into line intervals
which are organized in successive fields; said television signal including television - .
program information and including auxiliary information comprising a plurality of dgfa
bytes organized in a data packet; said plurality of data bytes including ﬁISt,.tsécg';hd' and
third data bytes occurring successively in the order named in said data packet; sdid first
and second data bytes occurring during one of said line intervals during one of said
fields and said third data byte occurring during another one of said line intervals during
another one of said fields; and

means for processing said first data byte for determining control
information for controlling processing of said third data byte and also for determining
a class of said television program information with which information included in said
third data byte is associated; said processing means processing said second datasbyte for
determining a subclass of said class of television program information; said progessing
means processing said third data byte to obtain information pertaining to sa‘iq'-‘suiaélas's.
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television signal; said future programclass indicating that information
represented by sard third data word relates to tel evision program
information to be included in said television signal at a future tinme. 37.
The tel evision apparatus of claim 36 wherein said television signal is
partitioned into line intervals which ag® organi zed in successive fields;
said first and second data words occur successively in.one of said line
intervals in one of said fields; said third data word occurs during another
one of 'said line interyals dyring another

f Li torl I id.,f Iaé‘iglé 42
Tel evi si on appar at us d¢lpyjsion appasanisef claim, Q/VV grein § $59fon si gnal
i ncl udi ng t ehfyringtiondgemsineédfrom said first data byte comprises one of a current program

class and a furure program class; said current program class indicating that information
represented by said third data byte relates to television program information currently
included in said television signal; said future program class indicating that information
represented by said third data byte relates to television program information to be
included in said television signal at a future time. '

21. The television apparatus of claim 20 wherein said information
represented by said third data byte comprises information regarding said television
program information that is intended for display on a display device.

22. The television apparatus of claim 21 wherein said television signal is
partitioned into line intervals which are organized in successive fields; said first and
second data bytes occurring successively in one of said line intervals in one of said
fields; said third data byte occurring during another one of said line intervals during -
another one of said fields. :

23. The television apparatus of claim 22 wherein each of said first,
second and third data words comprises a respective one of first, second and third data
bytes; said first and second data bytes being encoded in non-ASCII format and said
third data byte being encoded in ASCII format for representing an alphanumeric
character. "

24. A method of processing a television signal including television
program information and including auxiliary information comprising data words§ saxd
method comprising the steps of: '

receiving said television signal;

processing a first one of said data words for determining control

information for controlling processing of said data words;
determining from said first one of said data words a class of said

television program information with which information included in said data words is

associated;
processing a second one of said data words for determining a subclass of

said class of television program information with which said information included in. -

said data words is associated; and
decoding a third one of said data words to obtain decoded information

pertaining to said subclass. S raplacement sheet
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i nformation and including auxili.ary information conprising data words; and .
means for processing a first one of said data words for determ ni ng whet her
said data word represents a control code within a first control code range
or a control code within a second control code range; said processing neans
bei ng responsive to said first data mor% representing said control code
within said first control code range fo proceSS|ng said data words to
produce information associated with tel evision program i nfornmation
currently included in said tel evision signal; saldJ&cmeSS|ng means belng

$

responsive to said firgb. The meihodpficlaimedanharein seidiclass ofinfarmagiode wi t hi n
sai d second Giked TS i 1R ol whIUAPHALRAA diiehl prdity UG i

determ ni ng ass of said television ram |.nf orrratlo whi ch

i nformation i %H@&f%"hc'&%ﬁ aat &Pgemrag&rs assdpdicating ghatd PEIM&IQS‘C'@E%&FW(‘
nmeans bei ng fb?%ﬁidﬂﬁlr&data&v@rdlrdlafes G tel@lidion propehnt RIFSraREidh cogemy Bckded iro!

code within sai,d,secon code ra fo.r rocessi.ng a second one, of
Sod dat o wo st RTSRE SR il el ol iR St Tug BA R Bpha T Eepres? |
program i nf obysaidahirdidata wdcrdwblateammltelcvismmpxhgmm mlﬁmmadenl 10 be lmludedim wdvor ds
I's associ at e?eleﬁﬁb{?mgna] at a future time.

26. The method of claim 25 further comprises the step of displaying the
information decoded from said third data word on a display device. '

27. The method of claim 26 wherein said television signal ts‘“parguonéd
into line intervals which are organized in successive fields; said first and second data
words occur successively in on¢ of said line intervals in one of said fields; said third
data word occurs during another one of said line intervals during another one of said
fields.

28. The method of claim 27 wherein each of said first, second and third
data words comprises a respective one of first, second and third data bytes; said first
and second data bytes being encoded in non-ASCII format and said third data byte
being encoded in ASCII format for representing an alphanumeric character.
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processing nmeans being responsive to said first data word representing-said
control code within said second control code range for processing a third
one of said data words to obtain information pertaining to said subcl ass.
39. Tel evision apparatus of claim38 wherein said class of information
determined fromsaid first data word i n3%sponse to said first data word
representing said control code in said. second control code range conprises
one of a current programclass and a future program class; said current
program cl ass indicati t oA, : ; i : dat a
word relates to tel evi g?or&%‘%ﬁé’?éﬁ?ﬁ?&%ﬁ%ﬁ{?&g&?ﬁlﬁ%ﬁ% %‘@?ﬁgﬁgiﬁn sai d
tel evi si on sPHEEM informatqn 3nddicluding awxiliany daformatongampyising.a Pluratity pbdate
represent ed packesi eachiifrsaiddRtppasRés inchidiiges plueality bfdits wdfdsp 6418 nidthod
information to be.ingluded if.n said television signal at a future tine. 40.
The tel evi si 6HRBPHSS P§P*cl ai m 39 wherein said first data word
representing said cont reskivingdsaid telesizion signakt control code range indicates

that data words ocour|ng. SHBSEAERI, Wk fefhabd o4 il bRe UPLA RIS TP,

cl osed caption inforna C ) : L e
data packets for determining control information for controlling processing.of sfid .

plurality of data words included in said first data packet and also for determining a class
of said television program information with which information included in said first
data packet is associated; '

processing a second data word included in said first data packet for
determining a subclass of said class of television program information with which said
information included in said first data packet is associated; _

receiving a first data word of a second one of said plurality of data
packets after processing said first and second data words of said first data packet and-
before completing processing of said first data packet; |

interrupting processing of said first data packet in response to_i'eq}‘:iving a
first data word of a second one of said plurality of data packets; and

processing said second data packet.

30. The method of claim 29 further comprising the steps of:
completing processing of said second data packer; and
resuming processing of said first data packet.

31. The method of claim 29 wherein the step of interrupting proc':_es_sixfg_ _
of said first data packet comprises the step of aborting processing of said first data-
packet.
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said first. control code representing said cantrol code in said second
contrpl code range indicates that data words occurring subsequent to said
first data word represent extended data services information.

40

32. A method of procéssing a television signal comprising the steps d'f: :

receiving a television signal including television progtam informatjon.
and including auxiliary information arranged in packets of digital words; .

processing a digital control word included in a first data packet for
determining control information;

| determining from said control word a class of said television program

information with which a digital data word included in said first data packet is
associated; '

decoding said data word included in said first data packet in response to
said control information for determining information pertaining to said class of said
television program information;

storing information decoded from said data word in a memo_x;y_:.;

erasing said decoded information stored in said memory in response to
receiving a second packet comprising a digital control word and no data word.

33. The method of claim 32 wherein control information produced by |
processing said digital control word included in said first data packet is substantially the
same as control information produced by processing said digital control word included
in said second data packet.

34. The method of claim 33 wherein each of said digital control »,zox_'t__is
comprises a respective pair of data bytes; a first data byte of said pair of dmsb)gtes
included in said first data packet exhibits a binary value equal to a binary value of a
first data byte of said pair of data bytes included in said second data packet; a second
data byte of said pair of data bytes included in said first data packét exhibits a binary
value equal to a binary value of a second data byte of said pair of data bytes included in
said second data packet.
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35. Television apparatus comprising:

means for generating a signal representing television program
information; '

means for generating an auxiliary information signal comprising first,
second and third data words; said first data word providing control information for
controlling processing of said third data word and also indicating a class of said
television program information; said second data word indicating a subclass of said _
class of said television program information; said third data word tepresenﬁné o
information pertaining to said subclass of said television program information:

means for combining said signal representing television program
information and said auxiliary information signal to produce a television signal.

36. The apparatus of claim 35 wherein said class of information
provided by said first data word comprises one of a current program class and a future
program class; said current program class indicating that information represented by
said third data word relates 1o television program information currently included in said
television signal; said future program class indicating that information represented by -
said third data word relates to television program information to be included m §aid
television signal at a future time. ” '

37. The television apparatus of claim 36 wherein said television sigaal is
partitioned into line intervals which are organized in successive fields; said first and
second data words occur successively in one of said line intervals in one of said fields;
said third data word occurs during another one of said line intervals during another one
of said ficlds.
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38. Television apparatus comprising: .

means for receiving a television signal including television program
information and including auxiliary information comprising data words; and

means for processing a first one of said data words for derermining whether sa1d

data word represents a control code within a first control code range or a control code
within a second control code range; said processing means being responsive to said first
data word representing said control code within said first control code range for
processing said data words to produce information associated with television program
information currently included in said television signal; said processing means being
responsive to said first data word representing said control code within said second
control code range for processing said first data word for determining a class of said
television program information with which information included in said data words is-
associated; said processing means being responsive to said first data word rep,res;nting
said control code within said second control code range for processing a second one of
said data words for determining a subclass of said class of television program -
information with which said information included in said data words is assoo:iated; said
processing means being responsive to said first data word representing said control code
within said second control code range for processing a third one of said data words to
obtain information pertaining to said subclass. ”

39. Television apparatus of claim 38 wherein said class of informatidn’
determined from said first data word in response to said first data word rcpmegtmg
said control code in said second control code range comprises one of a curfeit program
class and a future program class; said current program class indicating that information
represented by said third data word refates to television program information currently
included in said television signal; said future program class indicating that information
represented by said third data word relates to television program information to be
included in said television signal at a future time.

40. The television apparatus of claim 39 wherein said first data word
representing said control code in said first control code range indicates that data words
occurring subsequent to said first data word represent closed caption informadridn dnd’
said first control code representing said control code in said second control code range
indicates that data words occurring subsequent to said first data word represent
extended data services information.
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AUXILIARY VIDEO INFORMATION SYSTEM INCLUDING
EXTENDED DATA SERVICES

ABSTRACT

A system for processing auxiliary video signals provides for decoding an extended
data services signal in line 21 of field 2. Extended data services provide a general
purpose video system information and control capability in addition to basic closed
caption operation. Extended data services information is arranged in packets of
data. Each packet provides information regarding current of future video
programs, the source of the video program, and miscellaneous information such
as time of day. The extended data services data may be decoded to control the
operation of a video system including a videocassette recorder (VCR) and a

television receiver.

Figure 2
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(57) Abstract

A system for processing auxiliary video signals provides for decoding an extended data services signal in line 21 of field 2.

Extended data services provide a general purpose video system information and control capability in addition to basic closed !
caption operation. Extended data services information is arranged in packets of data. Each packet provides information regard- ;
ing current of future video programs, the source of the video program, and miscelianeous information such as time of day. The !
extended data services data may be decoded to control the operation of a video system including a videocassette recorder (VCR) |

and 4 television receiver.
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