(19) United States

(12) Reissued Patent
Legate

(10) Patent Number:
45) Date of Reissued Patent:

USOORE37991E

US RE37,991 E
Feb. 18, 2003

(54) APPARATUS FOR TRACKING THE FLOW
OF VIDEO SIGNALS BY INCORPORTATING
PATTERNS OF MACHINE READABLE
SIGNALS WHICH WILL APPEAR AT
PREDETERMINED LOCATIONS OF A
TELEVISION PICTURE

(75)

Inventor: Kim R. Legate, Valencia, CA (US)

(73) Visual Automation Systems, Inc.,

Wentzville, MO (US)

Assignee:

Appl. No.: 09/154,389

(21)

(22) Filed: Sep. 16, 1998
Related U.S. Patent Documents

Reissue of:

(64) Patent No.:
Issued:
Appl. No.:
Filed:

5,557,334
Sep. 17, 1996
08/388,422
Feb. 14, 1995

U.S. Applications:

(63) Continuation-in-part of application No. 08/003,481, filed on
Jan. 12, 1993, now Pat. No. 5,450,134.

(51) Int. CL7 e, HO4N 7/087
(52) US.CL ... 348/473; 348/460; 348/467
(58) Field of Search ................................. 348/460, 461,
348/463, 465, 466, 467, 722, 723, 727,
907, 578, 589, 476, 477, 569, 577, 182,
183; 725/9, 19, 20

(56) References Cited

U.S. PATENT DOCUMENTS

4,807,031 A * 2/1989 Broughton et al. ......... 348/460
4,846,693 A * T/1989 Baer ....ccococvviiiininnnnn. 434/308
4,855,827 A * 8/1989 Best ..coooviriiiiiiiiiiniinnnn. 348/473
4,857,999 A * §/1989 Welsh .....coovvviviivinnnn.n. 725/20
4,890,319 A * 12/1989 Seth-Smith et al. ........... 380/5
4931,871 A * 6/1990 Kramer ...........cc.een..... 348/460
4,969,041 A 11/1990 O’Grady et al.

5,019.899 A * 5/1991 Boles et al. ................ 348/184
5,063,493 A * 11/1991 Shioirt et al. ................. 369/83
5,063,523 A * 11/1991 Vrenjak ...................... 709/223
5,099,319 A * 3/1992 Esch et al. .................. 348/722
5,133,022 A * 7/1992 Weideman .................. 358/447

(List continued on next page.)

FOREIGN PATENT DOCUMENTS

IP 4188964 A *  7/1992

Primary Examiner—John W. Miller
Assistant Examiner—L_inus H Lo

(74) Attorney, Agent, or Firm—Kramer Levin Naftalis &
Frankel LLP; Gregor N. Neff, Esq.

(57) ABSTRACT

Method and apparatus for encoding and decoding video
signals for identification, editing, modifying, cuing, routing,
distributing, switching, activating and controlling the video
signals. One of the many applications 1s a television program
distribution system including a plurality of units through
which the television programs flow, by operating a first
signal processing unit connected within the system for
adding signal elements to the video signal of a program 1n
order to add patterns of symbols to the television picture
such that the symbols are disposed at predetermined loca-
tions of the television picture and a plurality of successive
patterns constituting a code uniquely identifying the pro-
oram; and a second signal processing unit connected within

3,507,985 A * 4/1970 Breukink et al. ........... 348/473 the system for detecting signal elements previously added to
%ggg%gg ﬁ : 1‘1% ig;i ?aef etal. .o ; 4‘5‘?%2 a video signal and for producing, in response to such
UITIITICTS cviveiieinnttsnnnsnss . . . . . :
SN detection, an identification of the program which included
3,900,887 A * 81975 Soga et al. woveovee..... 348479 oo S p1os
4230,000 A * 10/1980 Lert et al. +..oeveveen.n.... 348/473 St
4,368,486 A * 1/1983 Degoulet et al. ........... 348/461
4,805,020 A * 2/1989 Greenberg .................. 348/460 37 Claims, 13 Drawing Sheets
— _
4o — -l e _ R Al 406
/ pd g E RN
/ / : \ \\1
; .
| SN UL S
| 0 i
l } .l
L} L
U2 l! | i'
|
l
\ “\ )
"-\ \ L/ /
A H'*-..___h e e f/
NG / el
We—gl 77T W04

SAFE TITLE BORDER 408
SAFE ACTION BORDER 406




US RE37,991 E

Page 2
U.S. PATENT DOCUMENTS 5,646,675 A * 7/1997 Copriviza et al. ............ 725/22
$ 5748763 A 5/1998 Rhoads
0,200,822 A= 4/1993 Bronfin et al. .............. 348/473 5,808,680 A * 9/1998 Small ...oooorveriiennnns 348/476
gﬁgfg?iggi ) g/iggi gfaldron ct tﬂll ............ gig/igg 5?929?920 A 7/1999 SiZE‘,I'? 11
S19, / opriviza et al. .......... / 6.040.870 A * 3/2000 Small .ooveooeoeeeoeon 348/476
5321514 A * 6/1994 Martinez ...........o.o...... 348/723
: 6,125,172 A 9/2000 August
5412416 A * 5/1995 Nemirofsky ................ 725/36 260430 BL 72001 Rbons
5450,134 A * 9/1995 Legate ....cccocevueenn..... 348/467 <00 oads
5453794 A * 9/1995 FEzaKi wovevevoeeerererernan, 348/461
5557334 A * 9/1996 Legate ..oovoeveeeereenn.. 348/473  * cited by examiner



STINGIHIS YIMONVH ONV SIIUN0STY HILSAS ——
~—— NOLLVWHO:NI H3LSAS G3LSIN03Y SA TWALOV

AJOMLIN SSINISNG

US RE37,991 E

W3LSAS W3LSAS W31SAS

ASVL JSIH ONIINNOJIV 901 d3G40 XHOM

NOILVLS NOILYLS AV

0l

AL il 97l
9t 1t (El Ot
(! V1v(Q ASV1 g3AHIS
MOHS AIVND N 311
- - - -

d3A3)3Y

JLHTLYS

L
-
-
m ~— S300N 01 NOILONYLSM HHOMLIN ONIYIINIONT
= VLYQ ONY O WYH904d —
77 L
IHIL ONY O KYYO04d —
0N 1530 01 SN
m 431 LIWSNYHL 01 0zl ~—— SJA0N 0L NOILINKLSA
L\ e —_—
o o -~ o 1A VLVO ONV O WY490Yd
o i} 701
= 01l
"
! 010NLS ¥v3¥8 0l % i
H3LN0Y

SINdN 4310 JUNSYIN ONV JA00N3

U.S. Patent

ANIINMOQ

JA0N
NOILYTSNVYL

Al



US RE37,991 E

N
300
JHIL
8e! 8i¢
F1N00A M 9Nd
d30V3IY
Inil NOILYLS
=
I
o
b
= | dWVLS ML |
7
114
2
S
o\
o
o
&
e

U.S. Patent

(7213 ‘H3LN0Y
1n0 N SHOLVHINGO H3LIVEVHD  MIAOL  TATIVHVY ZG 1N0 030IA ISIN
00NV 0laNY SINHIVR 3dV1 40 T04INO? 1B 03014 ISIN 90NV
SV YW d0IS § IMVIS T0NINOD ) ZZ9SH [ng 90TVNY N
17 * 2

3 1NA0KW N 9N1d

4/ 1 NODI
0IGNY VL1910

FiNA0K N 9Nd

1041N0D
INHIVH

JINA0K NI 9N1d VNG

300330 7 300IN3 NOJI | 300230 / 300INT NOI

JTIvHYd

T “u;.m,z??a

03014 90TYNY

I v d0553004du3IN

|

| WS 118 Kol
_

1 nom

| 3 wa

|

|

_

|

_

XXJH63 10N

AHONIN
WI15AS Ndd

315

|
|
—_——— e

AT il

LINDHY
907 v1vQ / SS3Haav
e i XV0)
iiiiiiiiiiiiiiiiiiiiiiiiii LINJYY



US RE37,991 E

G4vog .
300330 VNIRRT nae g 05 |
An _ SNOILYJINNRHOD J1N0ON ¥3IN _
20 01  YINNMOY T |
NIAT 000 “
T04LNO) 0 |
o 8 .._!..
. V10
Ve DId MLV | pyy | (S RHOH3H _
. _
n Ni311Vd 030IA |
— 10 _
= DI IR YLV _
i LHS |
. |
S o XN |
7 B S| W . ) .,__
L s o s e
. |  J18YNT34VdHO) Y
= | ISYHd SHD01°03LV9 |
] 2 3SYHd SHJ0TDT03LY9 W .
> N3 20T
z me— Lo YI0T) /IS NS || 10UINDD
2 I N 1TEN N3AJ 000
o r UINNIM QY 3
)
“ 4 gy Sty tpetehetteniries it et SN
o 30A NI i 3ng N
| ohm_‘%, m .....Em_mz_ 07¢ D 0J0IA 040IA |
| O VE T I , — 10¢ |
B NOILD3S LYISNI NOD) _

Illlltlllli!

U.S. Patent



)
y—
A L _
N T T T T T V43S I A_
M _ SS3HAAY d/N SNOLLYIINAWWOD JINCOM Y3LN |
| Al vivQ d/i) |
= | Eﬂz 493 0ee |
| | HOY /WYY T04INO3 |
L NOWO3S TOMINOD HOSSTIOMdOWIW T
o
-
-
-
3
e
7 9
e e )
_
e |
~
; “
) Al N39 A301)
M Tt { 3SVHd _ ¥I0T) /dIELS INAS
0 _ SX201) ™ TIXId " LY | M av3y S
T T T e ild_lgln_.\m_...! __ e _ZHABIBIET | qpf S
| NOILI3S ONIWIL WILSAS
4 My SSIHaaY d/m Fl... ——
= | - it AMOWIH | 1T 3SVHI
L - 0301A NO)I wuoig | 043 [ sy017 130dLYISN
-+ _ -
~ _ 1N0 S 14IN 0Z€ ]
=~ W N Em N s 0N
2
-



US RE37,991 E

Sheet 5 of 13

Keb. 18, 2003

U.S. Patent

,ﬁliilii.. iiiiiiiiiii w0 le_
_ SNOILYONTROD JTNG0H TALN “
_ di} | HINNM QY3Y |
_ NIA3 Q0 _
|
LMWV | NooS o) dossoun N0 g
” 80 030IA
viva| ye e a
AHOWIN
030IA
1N0
VIVG X g
aav
M/Y 119 d3INN0J
154
JTGYNI ™ JUVdHO o
) A N30T~ T3XId EEM_
N39 %201
/dHLS INAS _ .
' B| NIAI Q00
Qm UHh l YINNIM ™ OV3IY
N8 N
030 0301A

(0t



€3
—
R
~ VYIS amJ
€2 $SIHAQY d/N SNOILVIINNWKOD 3INC0OW Y3IN
M | Al YLYO d/N _ UINNIM QY3
N b NIA3 000
= _ T - J04LNOD
R . NOILDIS T0HINOD MOSSIOOMAOIW 0rt—

vV1va
AYOWN

I

SSIHITY
A I AL
naLvd |

|

_
- “ smmcg
"= _ V1V(
bt |
> |
k= _
g » e e e e A T e T e ] e — —

J10YNI~ JUVAH0) Y
3 i
= ap L 3SVHd S0 @Lv) )
g | —
» TIHW SH0D GV W \u_m%_ mv_uuﬁm
o “ TREER
P -
- | 008 - “_ HINNIM ~QV 3
| NOLLI3S ONIKIL HILSAS i
o o e e e —— — ———— St v S S— — ——  — — it ] om— At
16 Did '
030IA

U.S. Patent



US RE37,991 E

Sheet 7 of 13

Keb. 18, 2003

U.S. Patent

P707

4707

ik Sy winw dmiv aBM

/
|
_
_
~
|
_ﬁ
:
_

J-
\
\

|
_
|
_
|
i
:
-+
\

ey W O oo ek ik mk L

AN

907 4JQH0B NOLLIV 34VS
807 430408 J1LIL 34VS

guiimtl SR GGty RIS bk R e ke — ———

N

/
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|
|
\

lig

s

707

207

0707



US RE37,991 E

Sheet 8 of 13

Keb. 18, 2003

U.S. Patent

Ve Dl

()= ILHM
vd= AVdO
NERRt
ST3ATT FUNLIM
NO)

INIAOD 13XId ANV
SJIAILIWMG 13S NODI

1S

¢ # 13XId NOJJ

EFNEEEEERERN
e
BENNNNRNNINNEE
Il.l........
BENSWNNNNSXIKNAN

1 RSENESENENESTSRN |
S S
HEINTNRNNINAE
-.......l..l—
EENEANNNNEEN

X08 XIV18/3LHM

NI SRR
ooty |
SR | ]

NXWRARRN
WERXNEEEEEERE
NNEREENERNES

J1INVIIL 9/M

HARNEEEEANAR
REEBEREEBREXNNN
BEEBRNERRNNN
B AT NN W
HEER

F1INVIL M

VAV HNRANNNESN
NN A A LA LAL AR
SR A A | 1 ] A AN
SN A A | |1 FAAES
WSS PPP LI NN
NA N A DASANNN

19 # 13XId NOJI
07 # 1dXla NOOI
(L4 TIXId NOOI
GZ# 13X1d NOO
tl# 13XId NOD|
1# 13XId NOD)

NOJ! JON3Y33Y
¢ J13i4

PS

{L# 13XId NODI
PS

S
S RNRNNNNNNINEN
et
BRSNS NNE.

—llllll.l.ll-
BEE NN NN
_ll........l-

bR iy |
-........l..-
SEARERAREREE

X00 AIV18/3LHM

....ll.l...l
NN N

llllllllllll
VAT

AR R RS RN

WX AEEEEEN
.
[NNXWENINEEEE
—
XENNESERNEES

FJIINVIEL 9/M

R
I O O Y
I
T O O A 0 2 A

Ill....l.lll
1L 1] RIS

BEEEN SN NDWNNN
Ill.l..l...l
R D AN AV AR AN RN AN AR

RN AN DRRANER NN

JINVRIL M/8

lg“ﬂj

28_ uuzumm..mm
} 41314

19 13XId NODI
b7# 13XId NOJi
LE# 13XId NOJI
G# 13XId NODI
E1# 13XId NOOI
b#  13XId NOJI

A’-




US RE37,991 E

Sheet 9 of 13

Keb. 18, 2003

U.S. Patent

dg "Dld

[ = 3LHM
7 = AVHD
N = ¥v1e
ST3A3T 3uNLoid
NOO!

SJAILIWING L3S NODI

0§

u

(L# 13XId NODI

W

BT T T L RRRRNES

NN NN
-llll.l.....-
ANEBEERRNNNNS
_.lllll..l.ll
HEREEEN RN

lll.l.l.lll.
LT ] ORISR

_llllll..llln
BEREZNERNINNN

e
dvel JLHM/XIV1E

SANMAEEINNN
llllllllllll

NRNFBEERNNN
Illll.llllll
AREREIERNRERN

NVIVVAWAEERINNN
-lllllllll.l-
WRNVEEEEN NN
-l..l.lll..l_

55043 3LHM/XIV8

BEER{NNNEEEN

_.ll..llll.l-
EEEENNNNAEEN

Ty IR Tt
VBNV NN

.l...l.lllll
WA N ARNR RN NN

EEEBRARSNNIEEN

MABRNRNNEIERR
]

SSOYI XIV1d/3LHM

ARTLHINITNNN
....l..ll...
N [T T T T RIS
e
NEEEEREBENSN

]
N NN N Y N

ll.l.l...ll.-
SN LI TTTITESS

-l.ll..ll...-
IR NINININNENS

S
X08 ILHM/XIVIE
ANEE

19 # 13XId NODI
67# 13XId NOJI
Lt # 13XId NOJI
SC# 13XId N0
El# 13XId NODI
L# 13XId NOI

CL# 13XId NODI
96

4S

15

_.lllll..l..l
LD T NSNS

e
HEBEEEXINNNN

l....l..l...
LT SESINRRISTERS

-llllllll....
BN N NN NN

-.l.lll..lll-
HERBEEXYN

IIIIIIIIIIII_
RBEEERERINNNSN

4ve m::E\xu.q._m
e

NNV NABEE D DWW

-lllllll...l-
VANNNABEREINNN

N AVNN EEEENNNN

II.IIIIIIIII-
NWRNNEEREENNNN

55043 ILHM/XIV 18

|
AERRNNNNEEER

-llll....llll
BREBNSXINARER

Il.ll.l.l.l.—
WA AN R NN NN

D ENINENINENY

|
I TSN LT

I
SRRENNSRNEERE

5S04 XIV18/3 LHM

llll.ll.l...-
AANAATATNN W

l.llllllllll
NNHEAEERERE SN

l.l.lllll..l-
WA REREREE

Ill.ll.l....
NNBEESEENE N

.lllllllllll
A A AT A AR A AR A A

X08 ILHM/XIV8
L 141

1S# 13XId NODI
b7# 13XId NOJ!

LE# T3XId NOJI
SCH# 13X1d NOO!

tL# 13XId NODI
1#  13XId NOJI



US RE37,991 E

Sheet 10 of 13

Keb. 18, 2003

U.S. Patent

CEW ot
VO ‘D14 SH0T) LEIANO) 01D TN LU3SN
NI F3svHd A
S0 VY 044

S
435N

e < | ’
TR

’
i
|
I
|
}

$

1 INT

~—030A ALV

- R AR O Nl o ulin ol aplagn

Jnvid 40 KWG110d FWVY4 40 dO1

q
INAS H Q31VHYd3S

D
W SINIT JAILLIY

90 34T 137 N1 090 AN 65 N 8SC N1 LSC N 82 INT L 3N O 3N ST IMT Y2 3N €2 3NIT I8 AN
- J
~— { U314 J0 14V1S _ VNI LISN

0318YN3 d

||I|||||||||L||||I|||_..I||||| ONAS A

D 030IA ISIN

073NT 6 N LI O e TYAYIIN N 6—— n|||q_

| 0134 40 1§¥iS—~

Iil.lll

L 01314 |
- ONNYIE VoI —ms0——————— |
ONINIL 1H4SNI NO



US RE37,991 E

Sheet 11 of 13

Keb. 18, 2003

U.S. Patent

q9 "H14 VMR z3svhd : }
S)0T) L1 044 HH 08181
SYI0T)~ 13Xld “Q3L¥9
EN R 3
SI0T) LE3N0)
| 1\ y A1Y9 ™ 13Xd
M LHO JHVe4 1431 I
B e S I -1
IV43 40 HOLLOg I 20 dol V9N
< ;
INAS ~H 03LVHVd3S
m o
! |
L 20NN 080 3N 657 3N 9L L7 W N E I R L T

ta— 7 07314 40 LYVIS

-~ b

b 019 X 071314 000 NIAT~ 000
: 030IA ISIN
73N 13 | 134 40 LYVIS lli

—— 0304 JALIY —=—r NNV VI

INIWIL GV3Y NODI



US RE37,991 E

Sheet 12 of 13

Feb. 18, 2003

U.S. Patent

- 0300 MW —Ae—r————

| B — o
Q@ UE Y34 3N
W
[+SX107) JHVAHOD ZHN T8~ L 35VHd
| wm_é

Fe- SYI0TD LIS ZHM 181 —
99 €30 290 1% 0% 661 86 LE1 SE se v €el > Ul O 6 @ R

o 6 8 L _
TUHVHUUYHUHUUYYUU > UUUU UL / 1

— \ SHI0T) "GV
[

v N0 TVHO) £ N0OI V02 24 NODI JHVH0) 1 N0J) T8V |
319 ™ I4VdrH0)
_
v NOILISOd 4 NOLISOd 12 NOILISOd L#NOILISOd HINNIM ~ QY 3Y
I1Y¥9 INT U _ \
| T718YN3 ~ YV 0D
l|||.|l||||||ll|||n_||||||||| b
] 0T 00 NIA3 00D
D 030IA JSIN

0L N 6l ENEE | B e— Y [ T F Ry

| 4134
ONINY T8 TVILLUTA —

ONIWIL FUVYAWOI NOJI

Il N

- wr i v e Wy g Gl i e




US RE37,991 E

. SNO3

m Oy ¢ 13Ad1

3 1 13AT

7>

=3

&

< SN0

= 15 ]z 13A;
RETER

U.S. Patent

el P BRI S e el gl SRl ol e e S EE— SE— A e

I]llillllllltll!lll![l

Vv
TVYNSIS
1541

e ety ekanany RS bl EE——— gyt iilll"‘i!l‘llllli

OlL

( 13A31
L 13A3 ]

¢ 13A3]
L 13A3T

SNODI
ON¢

SNOJ!
JINIY343y



US RE37,991 E

1

APPARATUS FOR TRACKING THE FLOW
OF VIDEO SIGNALS BY INCORPORTATING
PATTERNS OF MACHINE READABLLE
SIGNALS WHICH WILL APPEAR AT
PREDETERMINED LOCATIONS OF A
TELEVISION PICTURE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCE TO RELATED
APPLICATTION

The present application 1s a continuation-in-part of appli-

cation Ser. No. 08/003,481, filed on Jan. 12, 1993, now U.S.
Pat. No. 5,450,134.

BACKGROUND OF THE INVENTION

The present invention relates to the management of tele-
vision facilities, particularly for the purpose of tracking
television programs stored, in recorded form, and being
transmitted within, the facility, as well as programs being
received and transmitted by the facility.

Television programs, prior to broadcast or transmission
over a cable system, may be conducted over a wide variety
of paths within a facility and between facilities. Up to the
present, no system or procedures have been available to
reliably monitor the flow of such programs in real time. As
a consequence, those managing such facilities generally
must rely on the assumption that all operating personnel
have taken the necessary steps to route the programs 1n the
desired manner. At present, one of the most feasible proce-
dures for determining what has actually been broadcast or
distributed by a cable system 1s to make an off-air recording
of all programs which have been broadcast or distributed to
consumers. In other words, this procedure only allows the
required determination to be made offline and hence not in
real time.

The television industry has implemented several ditferent
computer systems and associated software designed to
achieve specific objectives, such as the preparation of a log
of programs to be broadcast or distributed. Some accounting
programs have been developed which make use of manually
entered data derived from the log of the programs intended
to be broadcast as well as discrepancy reports from operators
on duty at the time of broadcast and the viewing of off-air
recordings. In addition, some limited automation of on-air
programs has been attempted. However, to date, the capa-
bility of such systems 1s limited because, generally, they are
not capable of automatically identifying the programs which
are being routed through, or are stored 1n, a facility. Thus, the
fimely distribution of television programs to consumers,
cither by broadcasting or by delivery to a cable network, 1s
for the most part, if not entirely, dependent on, and 1n most
instances can only be verified by, the responsible operating
personnel.

SUMMARY OF THE INVENTION

It 1s a primary object of the present invention to auto-
matically monitor the routing of television programs, or
their elements, within a facility and between facilities 1n
order to permit the automatic generation of a record of the
path followed by each television program or element and the
fime at which each program or element reached each dis-
tribution point along its routing path.
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2

A more specific object of the invention 1s to provide the
video signals of each program with information which
identifies the program and which can be decoded 1 a
manner to be supplied to a computer system, thereby allow-
ing real time management of a television facility.

Another specific object of the mvention 1s to provide such
program 1dentifying information in the region of a video
signal which contains picture information, but which does
not interfere with viewing of the associated program on a
home receiver.

The above and other objects are achieved according to the
invention by the provision of apparatus for tracking the tlow
of television programs within a program distribution system,
cach program including a video signal which contains
information to generate a television picture, the distribution
system including a plurality of units through which the
television programs flow, the apparatus comprising: first
signal processing means connected within the system for
adding signal elements to the video signal of a program 1n
order to add patterns of symbols, referred to hercafter as
icons, to the television picture such that the symbols are
disposed at predetermined locations of the television picture
and a plurality of successive patterns constitute a code
uniquely 1dentifying the program; and second signal pro-
cessing means connected within the system for detecting
signal elements previously added to a video signal and for
producing, in response to such detection, an 1dentification of
the program which included the video signal.

Objects according to the invention are further achieved by
a method for tracking the flow of television programs within
a program distribution system, each program including a
video signal which contains information to generate a tele-
vision picture, the distribution system including a plurality
of units through which the television programs flow, the
method comprising: adding, in first signal processing means
connected within the system, signal elements to the video
signal of a program in order to add patterns of symbols,
referred to hereafter as icons, to the television picture such
that the symbols are disposed at predetermined locations of
the television picture and a plurality of successive patterns
constitute a code uniquely identifying the program; and
detecting, 1n second signal processing means connected
within the system, signal elements previously added to a
video signal and producing, in response to such detection, an
identification of the program which included the video
signal.

Because the elements of a television program are routed
through a number of pieces of signal processing equipment
before broadcast or delivery to a consumer cable system,
these elements are subject to various artifacts and distortions
not found in the original program material. Additional
artifacts and distortions will, of course, be 1ntroduced 1nto
television signals during broadcast or distribution over a
consumer cable system. All portions of a video signal not
contained within the active picture window, also known as
the scattered 1mage area, which contains picture information
arc subject to and indeed are at some point reshaped,
retimed, and/or replaced, which can make any information
scheme using these areas often unreliable at best. The most
reliable place to 1nsert any form of identification scheme 1s
therefore 1n the active picture area.

One major problem associated with using the active
picture area 1s that the information may be inserted at a
location which 1s objectionable to the viewer.

The present mvention obviates, or at least substantially
ameliorates, the first of these problems by utilizing icons
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which are relatively small compared to the picture as a
whole, and by 1nserting these 1cons 1nto video signals so that,
in a picture produced by those signals, these 1cons will be
located 1n an area of the picture which will no be seen on a
properly adjusted home television receiver. This area will be
referred to hereafter as the 1con area. The outer boundary of
the icon area coincides with the boundary of the above-
mentioned scattered 1mage arca and the mner boundary of
the 1con area preferably coincides with the boundary of an
arca known 1n the art as the safe title area, and more
preferably with the boundary of an area known 1n the art as
the safe action area, which 1s slightly larger than the safe title
arca. The form and dimensions of these areas will be
described below. In a properly adjusted home television
receiver, the picture width and height adjustments are set to
causc clectron beam scanning to correspond to an area
slightly larger than the picture tube usable area. Ideally, the
adjustments are set so that the safe action area of the picture
corresponds to the picture tube usable area.

A second problem 1s that distortions and artifacts exist
when the program 1s viewed by the consumer. While these
distortions may not be objectionable to the consumer, they
may still cause unreliability 1n digital systems.

For example, because of the inherent characteristics of
equipment which 1s currently employed for processing video
signals, there are certain obstacles to accurate placement of
information at defined locations of a picture area. As regards
accurate positioning 1n the vertical direction, picture line
counting 1s performed using the vertical sync as a reference,
and digital video processors and video tape recording time
base correctors replace both vertical and horizontal sync
pulses. Therefore, the accuracy with which a particular
picture line can be determined 1s a function of each indi-
vidual piece of equipment employed during the processing.
A common problem with some of the more popular video
tape recorders 1s that they can lock to a video signal one line
late. The time base corrector will then add sync information
so as to shift the picture one line vertically. These shifts go
unnoticed by the viewer because the missing line 1s outside
of the picture area normally viewed on a home receiver.

With regard to picture element positions in the horizontal
direction, the position of any picture element along a line of
actual video 1s referenced to the leading edge of the hori-
zontal sync pulse for that line. The types of video processing
equipment referred to above and even the older analog
processing amplifiers have the ability to change this rela-
tionship. Again, the viewer 1s not affected by such changes
because they have no reference as to the actual location of
the picture edge. In practice, this error 1s held to approxi-
mately one-half cycle of the subcarrier because larger
amounts of picture phase error would cause horizontal
blanking to expand beyond permissible limits.

Existing equipment also presents problems relating to
analog brightness level and linearity of signal amplification.
Even distribution amplifiers, which are the simplest element
employed 1n television processing systems, can introduce
significant analog errors into signals which they process.
These errors include errors relating to differential gain,
signal compression, high or low brightness levels, nonlinear
transfer functions, etc. More complicated equipment can
introduce even higher error levels. Therefore, when digitiz-
ing a signal which has passed through any of these devices,
quantizing errors are likely to occur.

The elements, or icons, employed to provide imnformation
in accordance with the present invention have the capability
of retaining their information content even when the video
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signals 1n which they are contained are subjected to the
various shifts and distortions mentioned above. The 1cons
are constituted by simple patterns which have suflicient
redundancy to assure reliable detection even after having
been subjected to vertical and horizontal displacements of
the type described above. In order to assure reliable decod-
ing even 1f the icons have been subjected to analog level
quantizing errors, each picture frame includes, 1in a defined
arca, a specific reference icon having regions which repre-
sent picture black, white and gray levels. The difference
between the known values of these levels and the pixel
values encountered when reading the reference icon gives an
indication of the magnitude of gaimn and linearity errors
which occurred subsequent to encoding. This information
can be used as offsets 1n reading the 1cons recovered from
the other three icon areas of a picture frame.

More specifically, the mvention enables the problems
relating to picture element position shifts and analog signal
distortion to be overcome by using icon patterns which can
be reliably detected and identified with the aid of currently
available technology, employing fuzzy logic, even 1n the
presence of high levels of noise or distortion. As opposed to
detection techniques employing the classic Boolean logic,
where each signal element can have only one of two values,
0 or 1, fuzzy logic can associate each signal element with a
value 1n a substantially continuous range between O and 1.
Therefore, fuzzy logic pattern recovery does not rely on a
perfect match. It returns a value as to the closeness of a
match. Reasonable amounts of noise or distortion do not
hamper symbol recovery when the icons are constituted by
patterns within parameters contemplated by the present
invention, giving the system a robustness not found 1n
Boolean based information systems.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing a conventional tele-
vision facility equipped with components for implementing
the present mvention.

FIG. 2 1s a block diagram showing one of the components
according to the invention provided in the system of FIG. 1.

FIG. 3A 1s a block diagram of one unit of the component
of FIG. 2.

FIG. 3B 15 a block diagram showing those portions of the
unit of FIG. 3 for inserting icons into a video signal;

FIG. 3C 1s a block diagram showing those portions of the
unit of FIG. 3 for reading 1cons from a video signal;

FIG. 3D 1s a block diagram showing those portions of the
unit of FIG. 3 for 1identitying 1cons read from a video signal;

FIG. 4 1s a pictorial view of a television picture screen,
showing the location of identifying elements 1n accordance
with the present mvention.

FIGS. SA-5B are pictorial views of portions of a variety
of 1dentifying patterns which can be employed in the prac-
tice of the present mnvention.

FIGS. 6 A—6C are timing diagrams 1llustrating the opera-
tion of the device of FIG. 3.

FIG. 7 1s a pictorial view, similar to that of FIG. 4,
illustrating a further implementation of the mvention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 1s a block diagram of a typical television distri-
bution system which can be constructed 1n accordance with
the present invention. The configuration of the exemplary
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system has been selected arbitrarily, simply for purposes of
illustration. It 1s to be understood that any television pro-
ogram distribution system, regardless of 1ts complexity and/or
geographic extent, could serve as a basis for implementation
of the invention. Furthermore, although the illustrated
embodiment 1s described 1n connection with the N.T.S.C.
standard, it should be appreciated that the present invention
1s applicable to all video formats, both those 1n present use
as well as those formats which will be developed 1n the
future.

The system 1illustrated 1in FIG. 1 includes television signal
processing components, such as a satellite receiver 102, a
video tape recorder 104 and a television signal processing,
and control area, known in the industry as a break studio,
106. Satellite receiver 102 1s connected to a receiving
antenna 112 for receiving programs which are downloaded
from a satellite and programs arriving at receiver 102 are
conducted via a router 114 to other components of the
system, such as the components 104 and 106. Thus, a
program arriving via a downlink at receiver 102 can be
recorded by recorder 104 or immediately sent out over the
air via conftrol umt 106. Alternatively, a tape carrying a

program which has previously been recorded can be con-
ducted from VTR 104 to control unit 106 via router 114.

The system as thus far described represents an
operational, albeit simple, television station. In accordance
with the present invention, specially designed nodes 120 are
connected to each junction where television program signals
enter, leave, or can be routed within, the station. As will be
explained in greater detail below, each of these nodes 120
can be controlled to identily each television program, or
fransmission, which passes therethrough, and/or to insert
identifying indicia into each such transmission.

The system shown 1n FIG. 1 1s completed by units which
are provided to utilize information provided 1n a video signal
in accordance with the present invention, and which are
coupled to nodes 120 by a cable 122. These additional units
include a supervisory computer system composed of, for
example, a unit 130 which maintains a schedule of the daily
work to be performed at the station, a unit 132 which
provides a log of programming which will be broadcast by
the station, a unit 134 performing accounting functions, and
one or more units 136 performing miscellaneous tasks
requiring 1nformation provided in accordance with the
present invention. The supervisory computer system may
also store information 1dentifying the desired broadcast time
of a program and use that information in conjunction with
information indicating the location, 1.. the tape recorder,
where the program 1s stored to 1ssue control signals which

begin playback and route the recorded output to the station
transmitter.

The station further includes an engineering network com-
posed of a unit 140 which stores the identification of each
program handled by the station, a unit 142 which stores data
relating to the technical quality of the picture and sound
content of programming received and sent, a unit 144 which
may perform miscellaneous tasks, a unit 146 which consti-
tutes a file server that maintains an updated record of
relevant data relating to the programming received and
broadcast by the station and a unit 148 which permits

exchange of information between units 130-136, on the one
hand, and units 140-146, on the other hand.

The term “program” appearing in various legends 1n FIG.
1, and elsewhere herein, 1s employed to mean an identifiable
television program element, 1.. a completed TV show or
production, commercials, public service announcements,
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and any other segment, which will be or have been
assembled for broadcast over the air or via a cable system.
Of course, such a program may also be a live broadcast, such
as of a news story or a sporting event. The structure and
arrangement of conventional broadcast facilities are
described in the current edition of the NAB (National
Association of Broadcasters) Engineering Handbook.

FIG. 2 1s a block diagram showing one embodiment of a
node 120 according to the present invention. The node
includes an interface 202 which connects the node to cable
122. Interface 202 may be a local area network controller
such as an interface marketed by Standard Microsystems
Corp. under the model designation COM20020. Interface
202 1s connected via a control bus 204 and an address/data
bus 206 to a CPU 210, a system memory 212 and a real time
clock 214. CPU 210 1s connected via a master/slave control

bus 220 to one or more modules 222, 224, 226 and 228.

Module 222 1s constructed and controlled for inserting
identifying 1ndicia such as “icons” into a video signal or to
read 1cons which have previously been inserted into the
video signal. Module 222 includes an analog portion and a
digital portion which can derive digital signals representa-
five of icons 1n a video signal processed i1n the analog
portion. The time at which a set of 1cons passes a particular
node can be read from clock 214 and stored with data
identitying the program and the node which 1t passed.

Module 224 1s a machine control module which can be
configured to control the operation of a component of the
television distribution system i1n response to information
derived from the video signal by module 222. Examples of
components which are adapted for machine control include
character generators, routers and video tape recorders such

as the Ampex VPR-2B and the Ampex VPR-250 and other
addressable components, such as video {lile servers.

Module 226 1s a digital audio icon interface which can
modify the audio portion of a television program in response
to information which has been added to the video signal
thereof and decoded 1n module 222. Module 228 1s a station
time reader which receives an input representing the current
time and associates a time indication, or stamp, with each set
of data obtained from module 222.

Machine control 224 and interface 226 are optional com-
ponents which can be provided when desired. Certain of the
capabilities which will be created by provision of such
components will be described below, after the device and
procedure for inserting information into a video signal and
reading such information have been described.

FIG. 3A 1s a schematic block diagram of the icon encode/
decode module 222. FIGS. 3B-3D depict various portions of
the module 222 1n accordance with the function performed.
FIGS. 6 A—6C arc timing diagrams showing the waveforms
of signals at certain points in the circuits of FIGS. 3B-3D,
respectively. The locations in the circuits of FIGS. 3B-3D
where the signals of FIGS. 6 A—6C appear are indicated by
letters corresponding to those i1dentifying the corresponding
waveforms of FIGS. 6 A—6C.

Turning first to FIG. 3B, there 1s illustrated one pretferred
embodiment of the portion of module 222 which interacts
with a video signal 1n order to isert information into the
signal. The circuit shown in FIG. 3B includes a video buifer
302 and a key amplifier 304 which are connected together 1n
serics 1n the associated television signal path. The video
signal applied to the mput of amplifier 302, waveforms a and
a' 1n FIG. 6A, 1s conducted without modification to a first
signal input of amplifier 304. Key Amplifier 304 1s a
conventional element used 1n television signal processing
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systems. It 1s basically a high speed video switch that passes,
in this case, either the unmodified 1nput video or video 1n
which identifying information has been inserted after a D/A
conversion process. In the 1llustrated embodiment, this 1den-
tifying information 1s preferably in the form of graphic
symbols or “icons” as explained below. Selection of the
input signal to amplifier 304 i1s controlled by the signal
“Insert”, wavetform s of FIG. 6A, which 1s generated by a
sync stripper/clock generator circuit 306.

The video signal leaving buffer amplifier 302 1s conducted
to the sync stripper/clock generator 306 which has a basic
timing element. The circuit 306 includes a type LM1881
video sync separator chip marketed by National
Semiconductor, the output of which (designated INSERT) is
connected to a subsidiary clock generator 310 as well as the
key amplifier 304. The amplifier 304 has a second video
input which receives one or more icons which can be added
to the video signal. The icon data 1s provided to the second
video 1nput of amplifier 304 by circuitry which includes a
FIFO memory 320 and a digital/analog converter 322.
Signals representing the desired icon patterns are read from
memory 320, are converted to analog form 1n converter 322
and are added to the video signal at the appropriate points 1n
fime.

Devices 306 and 320 are controlled by a microprocessor
330 which has an assoclated memory 332. Microprocessor
330 1s connected to clock generator 306 via a control bus

340. Microprocessor 330 1s connected to memory 332 and
memory 320 via a data bus 342 and an address bus 344.

A signal up_ insert_enable (waveform r in FIG. 6A) is
generated 1n device 306 and supplied to microprocessor 330
via control bus 340. This signal alerts the microprocessor to
load FIFO memory 320 with appropriate icon patterns stored
in the microprocessor’s associlated memory 332. Micropro-
cessor 330 does not have to load memory 320 with all icons
to be stored 1nto a frame at one time since the FIFO memory
320 can be read from and written to at the same time. In the
illustrated embodiment, the data for only the first line of
icons to be inserted into the frame 1s loaded into the FIFO
memory at a time.

At the desired location 1n the field or fields of the frame
of the video signal, the clock generator 306 under the control
of the microprocessor 330, activates the timing signal
INSERT which causes the clock generator 310 to issue a
series of rapid clock pulses to the FIFO memory 320 and the
D/A converter 322. The FIFO memory 320, 1n response to
these clock pulses, outputs the previously stored icon
information, a pixel at a time, which 1s converted to analog
form by the converter 322 and 1s then inserted 1nto the video
signal by the key amplifier 304.

In this manner, information identifying a program may be
added to the video signal of the program. The information 1s
in the form of signal components which will appear at
selected locations 1n the resulting television picture as icons,
or graphic symbols. These 1icons can appear in a variety of
patterns; each pattern represents a specific information unit,
or datum; and a succession of these patterns provides the
desired information.

In the 1llustrated embodiment, for each 1con, a first set of
pixels 1s mserted 1n successive lines of Field 1 of the frame
as shown for example 1n FIG. 5A. To complete the icon, a
second set of pixels 1s mserted 1n associated successive lines
of Field 2 of the same frame.

To read the icons, the video signals 1n the preselected
arcas reserved for icons are converted into digital pixel
signals and are then stored in memory 314 of FIG. 3C at
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locations such that all pixels of Fields 1 and 2 for a given
icon can be read out together 1 a selected order. FIG. 4
shows an example of four such 1con areas 404a—404d of a
video frame. It 1s recognized that the 1cons may be placed 1n
other areas of the frame.

The vertical positions and extents of icon arcas 404 are
determined by counting the horizontal sync pulses from the
start of each field and producing vertical gate pulses 1n
response to selected horizontal sync pulses. In the 1llustrated
embodiment, two 1cons are inserted into lines 2227 and two
are 1nserted 1nto lines 257-262 of each frame for a total of
four 1cons per frame, as shown 1n FIG. 4. Since each frame
has two 1mterleaved fields, each 1con has a vertical height of
12 lines as shown in FIG. 5A. It should be appreciated of
course that various numbers of 1cons can be 1nserted 1nto a
particular frame. For example, three 1cons can be stacked 1n
the same horizontal position 1n each corner of the frame for
a total of 12 1cons per frame.

The horizontal positions and extents of icon areas 404 are
determined by producing a train of pixel clock pulses which
divide each scan line i1nto a plurality of pixel locations,
counting these pixel clock pulses and producing horizontal
cgate pulses 1n response to selected pixel clock pulses. The
coincidence of vertical and horizontal gate pulses corre-
spond to an 1con area.

FIG. 6B contains timing diagrams showing the wave-
forms of signals at certain points 1n the circuit of FIG. 3C.
In FIG. 6B, waveforms a and a' show two successive parts
of one field of a color television signal which starts with a
vertical blanking interval, to the left of waveform a of FIG.
6B during which equalizing pulses and sync pulses are
provided, followed by eleven picture lines (picture lines
10-20) which will not appear on the television screen. The
vertical blanking interval 1s followed by an active video
period composed of 242%2 picture lines. As 1s known, each
picture line includes a horizontal sync pulse 610, a color
burst 612 and a picture information region 614. The region
614 containing picture mformation 1s depicted as a pulse 1n
picture line 21 but 1s not depleted for the other picture lines.

FIG. 6B shows, at waveform g, the field identification
pulse, odd__even, extracted from each field signal by device
306 of FIG. 3C. The odd_ even signal 1s conducted to the
reset mnput RST of a counter 309, the output of which 1s a ten
bit parallel digital signal that represents the pixel address
within the frame. Thus, the counter 309 resets and generates
sequential ten bit pixel addresses when the field changes
from odd to even and vice versa. It will be appreciated that
the pixel frame addresses of each icon pixel will not be
contiguous from line to line. Consequently, the ten bit pixel
address generated by the counter 309 i1s conducted to a
PROM device 312 which re-maps the pixel frame address to
contiguous memory addresses of the memory 314. As a
result, the pixels of each read 1con entering memory 314 1s
stored 1nto contiguous memory locations.

In FIG. 6B waveform b represents horizontal sync pulses,
separated h__sync, extracted from the video signal of wave-
forms a and a'. This signal 1s generated within device 306 of
FIG. 3C. By counting the separated horizontal sync pulses of
waveform b of FIG. 6B, a signal line_ gate as shown 1n
waveform ¢ of FIG. 6B, 1s produced which provides a first
gate pulse synchronized with picture lines 22-27 at the top
of the picture frame and a second gate pulse synchronized
with picture lines 257-262 at the bottom of the picture
frame. This signal 1s also produced 1n device 206 of FIG. 3C.

During ecach gate pulse line gate, the generator 306
produces a series of pulses 1dentified as pixel_gate pulses,
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which are shown 1n waveform d of FIG. 6B. Each pixel __
gate pulse coincides with one horizontal row of a respective
icon arca. As previously mentioned, the frames of the
llustrated embodiment have four 1con areas, one 1con area
at each corner of the frame. Because each picture line
passing through an 1con area passes through two icon areas
in the 1llustrated embodiment, alternate ones of these pixel
gate pulses coincide with a defined part of the beginning and
end, respectively, of each picture line.

Each of these gate pulses 1s used to gate two series of
cgated_ pixel clocks generated by the generator 306, which
are shown 1n waveforms ¢ and f of FIGS. 6B. The gated__
pixel clocks e (phase 1) clock an A/D converter 308 so that
only that portion of the video signal corresponding to a
preselected icon area 1s converted 1nto digital pixel data. The
gated_ pixel clocks f (phase 2) clock the counter 309 which
ogenerates the pixel frame addresses described above which
arc mapped by the PROM 312 to contiguous memory
addresses. Each pixel written into memory 314 1s constituted
by an eight-bit word written into memory 314 1n parallel.

Referring now to FIGS. 3D and 6C, icons are 1dentified by
comparing 1con pixel data stored in addressable digital
memory 314 during a previous icon read operation with icon
pixel data stored 1n a pattern RAM 318. For this purpose, at
the end of each picture frame, the pixel data read from the
picture frame and stored 1n memory 314 are outputted to a
shift register 315 which delivers the pixel data a bit at a time
o a pattern recognition unit. In the 1llustrated embodiment,
the pattern recognition unit 1s 1mplemented with a fuzzy
pattern comparator 316 and pattern RAM 318. One suitable
embodiment of comparator 316 1s a device marketed by
American NeuralLogix, Inc., of Sanford, Fla., under model
designation NLX 110. This device has eight pattern data
inputs, so that RAM 318 may be provided with eight data
outputs for simultaneously supplying up to eight selected
patterns to comparator 316.

The NLX110 integrated circuit allows for simultaneous
comparison of up to eight known patterns with one unknown
pattern. To make maximum use of this architecture, the
illustrated embodiment of the present invention utilizes eight
different 1con patterns. One 1con pattern 1s designated as a
reference 1con pattern and 1s located 1n the upper left hand
corner of the active picture window, as indicated at 404a 1n
FIG. 4. This reference icon pattern 1s used by control
microprocessor 330 to set the error threshold of the NLX110
pattern comparator 316 for the next three icons, present in
arcas 404b, ¢ and d, thereby tracking out noise or distortion
on the incoming icons.

The other seven selected 1con patterns constitute an i1con
primitive set. Using the formula for the number of permu-
tations of N (=7) patterns take R (=3) at a time yields 210
different pattern permutations possible per picture frame.
The first 128 permutations can be assigned to correspond to
the seven bit ASCII code for plain text transmission. The
remaining values can be assigned to special purposes. With
this scheme, when program 1dentifying information 1s being
provided, three different 1con patterns plus the reference 1con
pattern will be present 1n a frame. Thus, each picture frame
can provide one alphanumeric identification character.
Given the conventional television frame rate of 30/second,
icons providing complete i1dentifying imformation need be
present 1n a television program signal for only a few
seconds.

By extension, increasing the number of different icon
patterns would increase the quantity of information con-
tained m each frame. However, 1t 1s anticipated that the
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complexity of the circuitry and control programming would
likely increase as the number of different icon patterns
increases. In addition, an increase 1in the number of different
icon patterns would make visual interpretation by station
personnel more ditficult.

The types of icon patterns employed in the illustrated
embodiment of the present invention have characteristics
which enable them to be identified, or decoded, by a fuzzy
logic comparator with a high degree of reliability even when
the video signal contains noise or distortion or when an error
in the timing of the video signal prevents one or two rows
or columns of icon pixels from reaching comparator 316. In
the 1llustrated embodiment, these 1con pattern characteristics
include the following: there are only eight different icon
patterns to be recognized, while each pattern 1s composed of
144 pixels; each pattern consists of pixels having only two
or three different values spaced relatively far apart on the
oray scale; each pattern has no more than four changes in
oray level value 1in both the horizontal and vertical direc-
tions; and, with the exception of two corners of each triangle
pattern, a given gray level value 1s present at at least two
successive pixel locations 1n both the horizontal and vertical
directions. Therefore, the eight different patterns can be
made to represent relatively simple geometric shapes which
differ sufficiently from one another to permit reliable 1den-
fification of each pattern with comparator 316 set to a
relatively low recognition threshold.

In the 1llustrated embodiment, the 1con information stored
for a particular frame 1s 1dentified, or decoded, within a
period equal to 12 picture lines with 18.2 MHz shift clocks.
As shown 1n FIG. 6C, waveform ¢ 1s the signal odd__even
produced 1n device 306 to identify the current field of each
frame. The state of this signal 1s inverted by the leading edge
of each v__sync pulse (FIG. 6A). At each positive transition
of the signal odd__even, corresponding to the vertical blank-
ing interval at the start of each odd field, device 306
ogenerates a pulse compare enable having a period of 12
picture lines, as represented by waveform h.

During each pulse compare__enable, device 306 generates
a train of four spaced pulses read winner, represented by
waveform 1, and four spaced pulses compare_ gate, repre-
sented by waveform j. Each pulse compare_ gate immedi-
ately precedes an associated pulse read_ winner. During the
period of each pulse compare_ gate, device 306 generates a
train of 144 pulses of gated_ clocks, shown 1n generalized
form as waveform Kk.

As shown by waveforms 1 and m, each pulse of gated
clocks 1s composed of two trains of eight clock pulses, each
at a pulse rate of 182 MHz. In addition, device 306
ogenerates a pulse mem_ read, shown by waveform m, for
cach pulse of gated_ clocks. Counter 319, FIG. 3D, 1s reset
by the odd_ even pulse, waveform g, at the start of every
frame. Mem_ read 1s supplied to the input of counter 319
which provides a ten bit pixel read address for memory 314

via mux 311, FIG. 3D.

One of the trains of eight clock pulses, identified as
waveform 1 (phase 1), is supplied to shift register 315 to
shift pixel bits serially mnto comparator 316 and the other
train, identified as waveform m (phase 2), 1s supplied to
comparator 316 to trigger a comparison operation. Each
pulse of phase 1 shifts a single pixel bit and each pulse of
phase 2 triggers a comparison with respect to the previously

shifted bit. The bits of phase 2 are shifted in phase by 180°
from the bits of phase 1.

Each bit arriving from shift register 315 1s compared with
an associated bit of each of the eight patterns supplied by
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RAM 318. After all bits of one 1con have been compared, a
corresponding read_ winner pulse 1s delivered to micropro-
cessor 330, and in response to that pulse, microprocessor
330 reads the comparison result out of comparator 316. This
comparison result 1s 1n the form of a signal 1dentifying the
reference pattern which most closely matches the pattern
represented by the bits delivered from register 315. This
signal 1s supplied to memory 332 along with identification of
the associated icon location 1n the active picture window.

The trailing edge of compare__enable generates, 1n micro-
processor 330, a done signal 1indicating that all four icons of
a frame have been individually identified as to pattern and
location. The information, 1.e. the character, which they
represent can be identified, for example, by means of a
look-up table 1n memory 332.

A node 1n accordance with one aspect of the invention 1s
disposed at the imput side of the transmitter to read the
identifying information stored in the television signal so as
to provide the central data processing system of the facility
with a contemporaneous and reliable indication that broad-
cast of the 1dentified program has begun. This information
will be stored together with an indication of the time that
fransmission began.

In addition, after reading, the stored information may be
deleted from the television signal prior to transmission.
Alternatively, however, the 1dentifying information, 1.e. the
icons, may remain 1n the television signal at the time 1t 1s
broadcast or transmitted for use m order to determine
viewing patterns at individual television receivers, for
example 1 order to derive program viewership. For this
purpose, each television receiver which 1s to be monitored
would be equipped with a decoder containing appropriate
portions of the node of FIG. 2 connected to the output of the
receiver tuner or forming part of an external tuner. Identi-
fication data contained 1 each program to which the
receiver 1s tuned could then be stored together with a time
indication or could be transmitted, possibly immediately, via
a television line to a control data collection point. As a
consequence, program viewing ratings can be determined on
a virtually instantaneous basis.

When the 1dentification data according to the invention 1s
used to determine viewing patterns, 1t may be desirable to
fransmit such data at fixed intervals of, for example, five
minutes during each program, as well as at the start of each
commercial, and after each commercial, 1n order to monitor
patterns of channel switching in the middle of programs.
Such a technique for monitoring viewing patterns would
climinate ratings errors that result from incorrect reporting
by viewers of the programs which they watched.

FIG. 4 shows an active picture window having an outer
border, or boundary, 402 delimiting the area of a video
image formed by all picture information contained in a video
signal, 1.e. all portions of the video signal other than the
horizontal and vertical blanking portions. Within the active
picture window there 1s a safe action area enclosed by an
outer border, or boundary, 406, and within the safe action
arca there 1s a safe title area enclosed by an outer border, or

boundary, 408.

According to Specifications published by the Society of
Motion Picture and Television Engineers as RP27.3-1989,
the safe action area will contain that part of the picture which
it 1s desired to present to the viewer, 1.e. all significant action
in a television program, and the safe title area will contain
all of the more important information, such as fitles, to
ensure that this information will be visible on the majority
of home television receivers.
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In further accordance with those specifications, the fol-
lowing dimensions are associated with the picture area, 1n
terms of percentage of the vertical height of the active
picture window enclosed by border 402:

Horizontal width of active picture window—133%;
Vertical height of safe action area—90%;
Horizontal width of safte action area—120%;

Vertical spacing of bottom edge of safe action area from
bottom edge of active picture window—>5%;

Horizontal spacing of right hand edge of safe action area
from right hand edge of active picture window—=6.67%;

Radius of each corner of safte action area—24%;
Vertical height of safe title area—80%;
Horizontal width of safe title area—106%;

Vertical spacing of bottom edge of safe title area from
bottom edge of active picture window—10%;

Horizontal spacing of right hand edge of safe title area
from right hand edge of active picture window—13.33%

Radius of each corner of safe title area—21%.

FIG. 4 further shows four small rectangular 1con arcas 404
located at the four corners of the active picture window,
outside of the safe action area enclosed by border 406.
Preferably, icon areas 404 are confined to corner regions
cach delimited by horizontal and vertical radial lines 410
originating at the center of curvature of the respective
corners. These regions provide adequate space for the icons
while assuring that they will not be seen by home viewers.
However, if desired, icon areas 404 can be located wholly or
partly within border 406, but preferably outside of border
408. In this case, 1cons 1n areas 404 will create no more than
minimal viewer distractions, particularly since, as will be
described below, 1cons will normally be present 1in a program
clement for only a period of several seconds. On the other
hand, because icon areas 404 are located 1n the active picture
window, they can be visually observed by personnel at a
television station and, if played from tape in suiliciently
slow motion, can be visually interpreted.

One 1con arca 404a, for example at the upper left corner
of area 402, may be reserved for a reference 1con which may
have a special shape and which 1s present 1 each television
picture frame that contains identifying information. The
information contained 1n the frame can be represented by the
presence or absence of icons at the other three locations
and/or by the shape of the icon or 1cons at one or more of the
other three locations.

A simple example of an icon scheme according to the
mvention 1s shown 1n FIG. 4, where all of the 1cons have a
square or rectangular outline. Such outlines can be produced
in a relatively easy manner by gating circuitry as described
above. The reference 1con area 404a 1s located at the upper
left corner and has the form in the illustrated embodiment of
a hollow black rectangle enclosing a hollow gray rectangle,
with a white square at the center. The other three icons
404b—d are divided diagonally into a black triangle and a
white triangle; to facilitate differentiation, the black triangles
of 1cons 1n areas 404b and ¢ point down and to the right; that
of the icon 1n area 404d points up and to the left.

FIGS. SA-5B show a number of possible 1con patterns
which may be used 1n the practice of the present invention.
Icon field patterns Sa—5h of FIGS. SA—5B show the icon
pixels present in Field 1 of a television picture frame for
eight unique 1cons, while 1con field patterns 51—5p show the
corresponding 1con pixels present in Field 2 of the same
picture frame for the same eight 1cons. When displayed on
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a television screen, the lines of the associated icon field
patterns are interlaced to depict a complete i1con pattern.
Thus, the field patterns Sa and 51 are combined to form the
reference icon pattern 1n area 404a of FIG. 4, while the icon
field patterns 3b and 5 form the 1con pattern 1n area 404d of

FIG. 4 and 1con field patterns Sc and Sk form the 1con pattern
in arcas 404b and c of FIG. 4. Icon field patterns 5d and 51,

Se and 5m, 51 and Sn, 5g and 50, and 5h and 5p may be
respectively combined to form five other icon patterns which
may be employed. In the 1llustrated embodiment, white
pixels are depicted without hatching, gray pixels with wide
hatching and black pixels with close hatching.

It 1s appreciated of course that other icon patterns may be
employed. In the preferred embodiment, however, each icon
comprises a plurality of pixels having different gray levels or
other colors. Also, each 1con pattern 1s relatively simple and
has a relatively large number of pixels so as to provide a high
degree of redundancy and imperviousness to signal degra-
dation.

Program information provided according to the present
invention can be put to a variety of beneficial uses. By way
of example, the information provided by 1cons according to
the 1nvention can be employed to assist analysis of edited
program material. Because of the layering nature of video
tape program editing, the source of the original material, 1.e.
the tape on which the original video information is stored, 1s
sometimes difficult to determine. Re-editing of such a pro-
oram would be facilitated by using icons to label every
frame on a given reel of tape with a unique symbol or set of
symbols. When the finished program 1s then played through
an 1con decoder, an accurate shot list can be assembled.

Machine readable commercial position nformation 1s
also readily provided. During live broadcasts, such as sport-
ing events, commercials are not transmitted at specific times,
but float within the body of the program. Icons can be
inserted at the originating point of the program to arm, or
frigger, automatic commercial mnsertion equipment at every
station which carries the program. In this manner, all local
athiliates of a network or cable originator would remain 1n
sync with the live programming.

Icons can be employed to embed identification into pro-
grams and/or commercials. By embedding icons 1n finished
programs or commercials, they can be monitored by off air
receivers to make a log of actual vs. intended program
material broadcast. In addition, bills to advertisers can be
automatically generated.

Selected 1con patterns could be reserved to serve as smart
test signals, or test signal identification patterns which
would allow measurement equipment in television facilities
to automatically make appropriate measurements on test
signals as they pass through the measurement device. The
information derived 1n this manner can be relayed to a node
and then to the station control computer for use to control
various processes 1n the station and to generate task lists and
a database.

During field production, icons can be employed as reel
and take 1dentifiers. The 1con encoding circuitry described
above can be adapted to operate in conjunction with portable
video tape recorders either as stand alone equipment or as
part of a video camera. By utilizing a portable data entry
device such as a hand held computer, a director can enter
reel, scene and take numbers into the video taping equip-
ment just prior to shooting the scene. This information
would go to an embedded icon encoder within the video
recorder or camera so that all recorded frames would be
labeled with the appropriate information. This information
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would be of great value 1n post production of the finished
program and would constitute a machine readable equivalent
of the clapboard and slate which are presently used.

Icons can be employed to provide cross country routing,
information. Special mstructions can be encoded, 1n the icon
format 1n accordance with the present invention, in the
leader information of a program or commercial. This 1nfor-
mation would then be usable in real time by automatic
switching equipment located 1n different parts of the country
to route the signal to its destination without 1t being neces-
sary for personnel at the various switching points to have
prior knowledge of the specific route.

According to one feature of the invention, use 1s made of
icons which are added to a video signal with precisely set
oray scale values relative to the video signal level at the node
where the 1cons are added. This allows use of gray scale
information subsequently obtained from a reference icon,
whose pattern 1s always the same, to facilitate reading of the
other icons 1n a set and to permit adjustment of the video
signal voltage level.

Thus, referring to FIG. 3A, before inserting icons, specific
signal levels 1n the waveform a, for example the sync tip and
burst levels, are measured and the 1con gray scale levels are
adjusted, prior to insertion at key amp 304, to bear a specific
relation to the measured video signal levels.

Adjustment of the 1con gray scale values can be effected,
for example, by altering the digital 1icon pixel values in
memory 332, or by varying the analog gain, or conversion
coefhicient, of converter 322.

When the video signal from amplifier 304 1s received at
a remote node, and a reference 1con 1s digitized and detected,
the digital values for the icon gray scale levels are used to
enhance detection of other 1cons 1n a set. For example, under
control of memory 332, the digital values of the pattern
pixels stored in RAM 318 could be adjusted to correspond
to the digital values of pixels associated with the same gray
scale levels 1n the reference 1con. Preferably, the reference
icon has every gray scale level which will be in any one of
the other icons and, more preferably, the reference icon has
pixel regions with at least three different gray scale values,
¢.g. black, white and a gray value midway between black
and white.

In further accordance with the i1nvention, the detected
reference icon gray scale levels can be used to indicate, and
then correct, video signal amplitude shifts. If the video
signal 1s unchanged from the pomt at which icons were
inserted, a digitized reference 1con will have the known,
nominal digital gray scale values. Therefore, no video signal
correction 1s needed. However, if the digitized gray scale
values of the detected 1con differ from those nominal values,
some change has occurred in the video signal, possibly
within amplifier 302.

Thus, the detected digitized gray scale values may all be
equally higher or lower than the nominal values, indicating
that the d.c. level of the video signal has shifted, and/or the
mathematical difference between the detected digitized
black and white values may be larger or smaller than the
difference between the nominal black and white values,
indicating that the amplitude of the video signal has changed
and/or the relation among the three detected digitized values
1s different from the relation among the three corresponding
nominal values, indicating that the video signal has experi-
enced some distortion. The resulting information can be
derived under control of microprocessor 330 and then used
to correct for the detected changes 1n the video signal. For
example, the output of amplifier 304 could be connected to
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a device which 1s digitally controllable to vary the d.c. level,
the amplitude, and/or the amplitude linearity of the video
signal under control of the information derived from the
detected reference icon gray scale values. Such a device
could be constructed on the basis of principles well known
in the art. Alternatively, amplifier 304 could be connected to
a control device which responds to digital signals to vary the
d.c. offset, gain and gain characteristic, 1.e. the shape of the
output/input curve, of amplifier 304.

According to a further feature of the imvention, the exact
position of the reference 1con 1n a picture frame 1s deter-
mined 1n order to provide information i1dentifying the loca-
tions of the other icons 1n a set. This determination 1s based
on the fact that if the locations of 1cons 1n a frame experience
a shift, all icons 1n that frame will shift by the same amount.
Theretore, if the shifted position of the reference icon 1is
determined, then the shifted positions of the other icons will
be known.

One way 1n which such a determination can be made 1s by
establishing an enlarged pixel window for reading the ref-
erence 1con pixel data into video memory 314. For example,
such window could be defined by gates which cover picture
lines 21-28 1n field 1 and corresponding lines 1n field 2 and
16 pixel clock pulses per line. Then, a normal window
corresponding to the normal pixel gates, 12 linesx12 clock
pulses per line, 1s shifted across the enlarged pixel gate. In
view of the relative sizes of the enlarged pixel window and
the normal window, the normal window can have any one of
twenty-five different positions in the enlarged window. For
cach window, the stored data 1s compared with the reference
icon 1n comparator 316 and the comparison result, or score,
1s stored 1n memory 332. One such window will normally
correspond to the expected location of the reference icon.
The score which represents the best correlation, or
comparison, corresponds to the window which 1s actually
aligned with the reference icon.

In accordance with the 1nvention, eight patterns can be
supplied to comparator 316 to correspond to eight different
window position, or eight different sets of quantization, or
oray, levels, or any eight combinations of window positions
and gray level sets, and these patterns can be compared with
pixel data representing the original reference icon 1n a
normal 12 linex12 pixel clock pulse area. The closest
comparison then indicates the current reference icon posi-
fion and gray level values and the current reference icon
position can serve to adjust the gates for reading the other
icons.

A number of different pattern recognition procedures can
be used. To cite one example, for each position of the normal
window 1n the enlarged window, the reference icon pixel
data which has been read 1s compared with data representing
eight different reference 1con patterns, each of these patterns
representing a different set of gray levels. For example, in
one set the gray levels may correspond to those originally
used for the reference icon, 1n several other sets the gray
levels may be shifted up or down relative to those originally
used for the reference 1con, and/or 1n several other sets the
oray levels may differ from one another by more or less than
do the gray levels used for the reference icons. After such
comparison has been performed for all twenty-five possible
positions of the normal window 1n the enlarged window, the
comparison which produces the highest score will identily
both the position of the reference icon in the enlarged
window and at least approximate differences in magnitude
between the gray levels 1n the reference 1con which has been
read and the original reference icon gray levels. This pro-
cedure requires twenty-five comparison cycles.
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According to an alternative procedure, 1t 1s 1nitially
assumed that the gray levels 1n the reference icon which has
been read are the same as those originally used to create the
reference icon and 1n each comparison all of the reference
icon pixel data which has been read, corresponding to the
enlargced window, 1s compared with data representing the
original reference 1con data in eight different normal win-
dow positions 1n the enlarced window. For all normal
window positions, this requires a maximum of four com-
parison cycles. By ignoring one arbitrarily selected normal
position, the number of comparison cycles can be reduced to
three. Then, after the location of the reference i1con 1n the
enlargced window has been determined, the data which has
been read at that location 1s compared with different gray
level sets, as described above, to 1dentify the gray level shaft
which has occurred. In this case, several comparison cycles
can be performed with different sets of gray level combi-
nations to achieve a more precise indication of gray level
shifts between the original reference 1con and the reference
icon which has been read.

According to a variation of the alternative procedure, for
determining the location of the reference 1con 1n the enlarged
window, each comparison cycle can be carried out to com-
pare the data which have been read at eight different
locations 1n the enlarged window with data representing the
original icon. This requires configuring the connections to
comparator 316 and RAM 318 (FIGS. 3A & 3D) and
rerouting data from shift register 315 1n an appropriate
manner.

Preferably, the 1con positions are determined before icon
oray levels are monitored.

In further accordance with the invention, icons are pro-
vided 1n a video signal in a manner to permit the icons to be
replaced with video 1mage signal portions that correspond
essentially to the original video signal. Such 1con replace-
ment may be desirable prior to sending a program over the
alr or 1nto a cable distribution system.

This may be achieved by adding icons to every second
frame or to only one field of each frame. Then, when icons
arc to be eliminated, video i1mage signal icons can be
replaced by portions which are disposed in the frames or
fields that do not contain icons at the same locations as the
icons. This only requires that those video signal elements be
delayed by one frame or field period and then be inserted 1n
place of the icons, in the same way that the i1cons were
originally inserted.

According to another feature of the invention, the quantity
of information 1n a video signal can be increased by pro-
viding a plurality of icon sets 1n a single field or frame. Each
set preferably includes a reference 1con and a total of up to
four 1cons. The i1cons may be arranged in two vertical
columns outside of the safe action border and along the
vertical edges of the video 1mage area. The 1con sets could
follow one another vertically or be nested in one another.

In such an arrangement, each icon set could carry a
specific type of information associated with a respective
programming function, €.g. scheduling, accounting, time of
passage through a facility, program origin, etc.

An array of 1con sets as described above could be added
to a test signal to form a probe frame. A probe frame 1s a
video frame which contains 1image data constituting prede-
termined test signals 1n a test signal area corresponding to
the safe title area of the active picture window. These test
signals are used 1n a known manner to perform veriication
and quality checks on a particular transmission path prior to
sending the video signal for a program or program segment.
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An embodiment of a probe frame created according to the
invention 1s 1llustrated 1n FIG. 7. This illustration 1s similar
to that of FIG. 4. FIG. 7 shows an active picture window 702
containing a test signal area 704 which 1s comparable to the
safe title area of FIG. 4. Between the boundaries of active
picture window 702 and test signal arca 704 there 1s dis-
posed an array of icons 710 arranged i four groups:
reference 1cons; first 1cons; second icons; and third icons.
Each group contains a vertical row of 1cons belonging to
icon levels 1, 2 . . . respectively. When each 1con 710 has a
vertical extent of twelve picture lines 1n a frame, each group
can contain up to sixteen 1cons.

Thus, each level 1s compared of a reference icon and
respective first, second and third icons. The 1cons of each
level may be read in the manner described earlier herein,
using a respective set of gates and comparison patterns for
the 1cons of each level. Arrays of icons will be provided 1n
successive video frames, like the single set of 1cons
described earlier herein.

The 1cons of each level may contain a particular type of
information. For example, level 1 may be composed of a
specially defined, reserved icon pattern set which 1s used to
identity the probe frame, 1.¢. to indicate to the system that
the frame containing this icon pattern set at the level 1
locations 1s a probe frame.

The level 2 1icons could contain information identifying,
the location of the node from which the probe frame data 1s
being sent, the level 3 1cons could contain information
identifying the node which is the mmtended destination of the
probe frame data and level 4 1cons could contain information
identifying the last node tested. Levels 5 through 16 could
cach contain another type of information. Other types of
information could include the condition of the signal at the
last node capable of rewriting the icons.

The present invention offers the capability of readily
identifying any individual video frame in real time, 1.e.
substantially contemporancously with passage of that frame
through a node 1n a video system. This opens the possibility
of using icons according to the invention to idenftify key
frames. Key frames are video frames which uniquely 1den-
tify the content of program material from which they are
extracted. Key frames may also be identified as video
identification frames. For example, a suitably selected set of
icon patterns could be added to a frame which displays a
slate employed to indicate the beginning of a scene during
taping, or to the first and/or last frame of a particular scene
or segment.

A frame which 1s identified on the basis of such icon
patterns can be compressed and stored in a computer as
additional program documentation.

For example, at any point in the production or transmis-
sion of a video program, scene, segment, etc., a desired
pattern of icons can be added to a selected frame. Then, that
frame can be digitized, using a JPEG or MPEG standard, or
any other digitization method, to form a reduced digital
image which includes the icons and the digital image can
then be stored on disk 1n a computer. The digital image could
be one which would be reproduced to a size of, for example,
the order of 3 i1nches by 4 inches on a 15 inch computer
screen.

Thus, while 1t 1s not practical to store complete NTSC
frames 1n business documents in a computer, 1t 1s practical
to store such compressed video 1mages as part of such a
document. The possibility of reading icon patterns on a
frame-by-frame basis 1n real time makes the above-
described procedure feasible.
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A mulfi-level 1con pattern as 1illustrated in FIG. 7 could
also be utilized with video program and program segments
which would be displayed i1n the manner described with
respect to FIG. 4.

Whether the signals being transferred from one installa-
tion or device to another consist of video signal programs,
program segments, or test signals, one feature of the present
invention resides 1n the positioning of the icons outside of
the normal viewing area of a home receiver, 1.€., outside of
sate title border 408, and preferably outside of safe action
border 406 1n FIG. 4, or outside of test signal area 704 of
FIG. 7. These 1cons can, however, be observed on a profes-
sional studio monitor or on a home receiver whose picture
width control 1s incorrectly adjusted. Therefore, 1t will,
under certain circumstances, be desirable to add the 1cons to
a video signal mm such a manner that the icons will be
virtually invisible on a home receiver having an incorrectly
adjusted picture width control.

Simply stated, this can be accomplished by displaying
icons at each icon location only 1n video frames which do
not immediately succeed one another, 1.€., which are sepa-
rated from one another by intervening video frames.

By way of example, if each group of icons shown 1n FIG.
7 1s constituted by 16 1con levels, each icon level can be
included 1n a respective one of 16 successive video frames.
Thus, for example, 1n a first frame only the level 1 icons
would be 1included 1n the video signal, 1n the next succeeding
frame only the level 2 1cons would be included 1n the video
signal, 1n the next succeeding frame only the level 3 icons
would be included in the video signal, and so on until the
level 16 icons are included 1n the video signal in the 16th
successive frame. Of course, other patterns are possible. To
cite several non-limiting examples, icons of levels 1, 5, 9
and 13 could be included 1n a first frame, 1cons of levels 2,
6, 10 and 14 would be included in the next succeeding
frame, etc. In this case, an 1con would appear at each icon
location only once 1n every four frames.

The light output from each icon 1s small due to 1its
relatively small size in a television picture and would be
noticeable by a viewer only if repeated at the same icon
location 1n contiguous, or immediately succeeding, video
frames. Therefore, by providing an 1icon at any one location
in video frames which are separated by intervening video
frames 1n which an 1con does not appear at that position, the
average 1con light output from a particular icon location will
be reduced to a level which 1s virtually undetectable by a
viewer. By displaying icons at each level in a discontinuous
manner, any distracting influence of the 1cons on the viewer
1s avolded, while technical personnel retain the ability to
interpret the 1cons by viewing a video tape or video file
server on a iframe-by-frame basis.

To produce the above-described icon pattern, it 1s only

necessary to provide suitable programming for micropro-
cessor 330 of FIGS. 3A-3D.

While the description above refers to particular embodi-
ments of the present invention, it will be understood that
many modifications may be made without departing from
the spirit thereof. The accompanying claims are intended to
cover such modifications as would fall within the true scope
and spirit of the present 1nvention.

The presently disclosed embodiments are therefore to be
considered 1n all respects as illustrative and not restrictive,
the scope of the 1invention being indicated by the appended
claims, rather than the foregoing description, and all changes
which come within the meaning and range of equivalency of
the claims are therefore intended to be embraced therein.
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What 1s claimed:

1. Apparatus for tracking the flow of television programs
within a program distribution system, each program includ-
ing a video signal which contains information to generate a
television picture composed of successive television picture
frames, the distribution system including a plurality of units
through which the television programs flow, said apparatus
comprising:

first signal processing means connected within the system

for adding signal elements to the video signal of a
program 1n order to add a plurality of patterns of
machine readable symbols to a plurality of frames of
the television picture such that each of the symbols 1s
disposed substantially at a respective one of a plurality
of predetermined locations of a respective frame of the
television picture, wherein the plurality of predeter-
mined locations are composed of a reference location
and a plurality of information locations, and symbols at
the mformation locations contain information specific
to the programs; and

second signal processing means connected within the
system for detecting signal elements previously added
to a video signal at the information locations of each
frame when a given symbol 1s present at the reference
location of that frame and for retrieving, in response to
such detection, the information contained 1n the
symbols, wherein
in each frame containing symbols, the information
locations have fixed positions relative to the refer-
ence location, and said second signal processing
means comprise reference position location means
for detecting signal elements previously added to the
video signal at the reference location and for deter-
mining the present location of those signal elements
in each frame.

2. Apparatus as defined 1n claim 1 wherein said second
signal processing means further comprise means for identi-
fying the present location of signal elements previously
added to a video signal at information locations of a frame
based on the determination of the present location of the
signal elements added to the reference location of the frame.

3. Apparatus as defined in claim 2 wherein the signal
clements added to the video signal form a predetermined
pattern at the reference location of each of the plurality of
frames.

4. Apparatus for tracking the flow of television programs
within a program distribution system, each program includ-
ing a video signal which has at least one reference intensity
level and which contains information to generate a television
picture composed of lines of pixels forming successive
television picture frames, each pixel having an intensity
level, the distribution system including a plurality of units
through which the television programs flow, said apparatus
comprising:

first signal processing means connected within the system

for adding signal elements to the video signal of a
program 1n order to add a plurality of patterns of pixels
constituting machine readable symbols to a plurality of
frames of the television picture such that each of the
nonbinary graphic symbols 1s disposed at a respective
onc of a plurality of predetermined locations of a
respective frame of the television picture, wherein the
plurality of predetermined locations include a reference
location and at least one 1information location, and the
symbol at the at least one information location contains
information specific to the program, the symbol at each
predetermined location of each of the plurality of
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frames being constituted by a predetermined pattern of
pixels, each pixel having one of at least two predeter-
mined different intensity levels and each of the two
different 1ntensity levels bearing a fixed relation to the
at least one reference intensity level; and

second signal processing means connected within the
system for detecting signal elements previously added
to a video signal at the at least one information location
of each frame and for retrieving, 1n response to such
detection, the information contained i the symbols,

wherein said second signal processing means comprise
intensity level detection means for detecting the inten-
sity levels of the pixels of the symbol at the reference
location of each of the plurality of frames.

5. Apparatus as defined 1n claim 4 wherein said second
signal processing means further comprise second detection
means for detecting signal elements previously added to the
video signal at the at least one information location of each
frame with respect to the intensity levels determined by said
intensity level detection means.

6. Apparatus as defined 1in claim 4 wherein, said first

signal processing means are disposed at a first location; said
second signal processing means are disposed at a second
location remote from said first location; and said apparatus
further comprises video signal level adjustment means
coupled to said intensity level detection means for adjusting
the video signal in order to eliminate any difference between
the predetermined intensity levels and the intensity levels
detected by said intensity level detection means.

7. A device for use with a television receiver which 1s
tunable to a plurality of channels, each channel carrying a
television program composed of a video signal that includes
signal elements which form machine readable symbols
identifying the program, said device comprising;:

video signal receiving means connected to the receiver to

receive the program on the channel to which the
receiver 1s tuned;

decoding means connected to said video signal receiving,
means for reading the symbols and generating an
identification of the program which contains the sym-

bols;

clock means providing an indication of the current time;
and

recording means for storing a record of programs which
contained symbols read by said decoding means and
the time of each reading;

wherein said video signal receiving means comprise sym-
bol erasing means connected for processing the video
signal of the program on the channel to which the
receiver 1s tuned 1n order to replace the signal elements
corresponding to the symbols with replacement signal
clements which produce picture regions that blend with
adjacent picture regions.

8. A device for use with a television receiver which 1s
tunable to a plurality of channels, each channel carrying a
television program composed of a video signal that includes
signal elements which form machine readable symbols
identifying the program, said device comprising:

video signal receiving means connected to the receiver to

receive the program on the channel to which the
receiver 1S tuned;

decoding means connected to said video signal receiving,
means for reading the symbols and generating an
identification of the program which contains the sym-

bols;

clock means providing an indication of the current time;
and
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transmitting means connected to said decoding means and
said clock means for transmitting, to a central station
remote from the television receiver, data corresponding
to the 1dentification generated by said decoding means
and data representing the indication provided by said
clock means, wherein

wherein said video signal receiving means comprise Sym-

bol erasing means connected for processing the video
signal of the program on the channel to which the
receiver 1s tuned 1n order to replace the signal elements
corresponding to the symbols with replacement signal
clements which produce picture regions that blend with
adjacent picture regions.

9. Adevice as defined 1n claim 8 wherein said transmitting
means are connected to the central station via a telephone
system.

10. Apparatus for tracking the flow of television programs
within a program distribution system, each program includ-
ing a video signal which contains information to generate a
television picture composed of successive television picture
frames, the distribution system including a plurality of units
through which the television programs flow, said apparatus
comprising;:

first signal processing means connected within the system

for adding, to the video signal of a program, signal
clements which form a plurality of sets of patterns of
machine readable symbols 1in a plurality of frames of
the television picture such that each set of patterns is
added to a respective video frame, each set 1s composed
of a plurality of patterns of the symbols, the symbols of
cach plurality of patterns are disposed at respective
ones of a plurality of predetermined locations of a
respective frame of the television picture, the symbols
of each pattern are spaced from the symbols of every
other pattern, and the symbols of each pattern contain
a respective type of information associated with the
program; and

second signal processing means connected within the

system for detecting signal elements previously added
to a video signal at the predetermined locations of each
frame and for retrieving, 1n response to such detection,
the 1nformation contained in the symbols.

11. Apparatus as defined 1n claim 10 wherein, 1n each
frame of the plurality of frames, the predetermined locations
arc arranged 1n a plurality of groups of predetermined
locations, with the groups of predetermined locations being
spaced from one another, and each group of predetermined
locations containing a respective one ol the plurality of
patterns of symbols.

12. Apparatus as defined 1n claim 11 wherein, 1n each
frame of the plurality of frames, said predetermined loca-
tions of each group of locations are arranged 1n a vertical
TOW.

13. Apparatus as defined 1n claim 10 wherein said first
signal processing means are controlled to add each set of
patterns only to video frames which are separated from one
another by intervening video frames.

14. Apparatus as defined 1n claim 13 wherein said first
signal processing means are operative for adding only one
set of patterns to any one video frame.

15. Apparatus for tracking the flow of television programs
within a program distribution system, each program includ-
ing a video signal which contains information to generate a
television picture composed of a succession of video frames,
the distribution system including a plurality of units through
which the television programs flow, said apparatus compris-
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first signal processing means connected within the system
for adding, to the video signal of a program, signal
clements which form a plurality of patterns of nonbi-
nary graphic symbols 1n a plurality of video frames of
the television picture such that each pattern is added to
a respective video frame and 1s composed of a plurality
of nonbinary graphic symbols which are spaced apart
from one another 1n the video frame and are disposed
at predetermined locations of the video frame, and a
plurality of successive patterns constitute a code
uniquely identifying the program; and

second signal processing means connected within the

system for detecting signal elements previously added
to the video signal and for producing, in response to
such detection, an i1dentification of the program which
included the video signal.

16. A method for tracking the flow of television programs
within a program distribution system, each program includ-
ing a video signal which contains information to generate a
television picture composed of a succession of video frames,
the distribution system including a plurality of units through
which the television programs flow, said method compris-
ng:

adding to the video signal of a program, in first signal

processing means connected within the system, signal
clements which form a plurality of patterns of nonbi-
nary graphic symbols 1n a plurality of video frames of
the television picture such that each pattern 1s added to
a respective video frame and 1s composed of a plurality
of nonbinary graphic symbols which are spaced apart
from one another 1n the video frame and are disposed
at predetermined locations of the video frame, and a
plurality of successive patterns constitute a code
uniquely identifying the program; and

detecting, 1n second signal processing means connected

within the system, signal elements previously added to
the video signal and producing, in response to such
detection, an 1dentification of the program which
included the video signal.

17. A control apparatus for use 1n connection with one or
more slave units and a video signal having signal elements
representing 1cons, wherein the video signal contains infor-
mation to generate a television picture composed of succes-
sive television picture frames, a plurality of the television
picture frames each contains a plurality of icons which are
spaced apart 1n the television picture frame and each 1con 1s
a nonbinary graphic symbol, said apparatus comprising:

means for reading the 1cons of the video signal; and

means for controlling a slave unit 1n response to the icons
read from the video signal, and

wherein the slave unit 1s a router and the controlling
means has means for activating the router to route the
video signal 1n accordance with the 1cons read from the
video signal.

18. A control apparatus for use 1 connection with one or
more slave units and a video signal having signal elements
representing 1cons, wherein the video signal contains mfor-
mation to generate a television picture composed of succes-
sive television picture frames, a plurality of the television
picture frames each contains a plurality of icons which are
spaced apart 1n the television picture frame and each 1con 1s
a nonbinary graphic symbol, said apparatus comprising:

means for reading the 1cons of the video signal; and

means for controlling a slave unit 1n response to the icons
read from the video signal, and

wherein the slave unit comprises automatic commercial
insertion equipment and the controlling means has
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means for activating the insertion equipment to 1nsert a
commercial mto the video signal 1n response to the
icons read from the video signal.

19. A control apparatus for use 1n connection with one or
more slave units and a video signal having signal elements
representing 1cons, wherein the video signal contains infor-
mation to generate a television picture composed of succes-
sive television picture frames, a plurality of the television
pictures frames each contains a plurality of icons which are
spaced apart 1n the margin of the television picture frame
outside of the safe title area of said picture frame and each
icon 1s a nonbinary graphic symbol, said apparatus com-
Prising;:

means for reading the 1cons of the video signal; and

means for controlling a slave unit in response to the 1cons
read from the video signal, and

wherein the slave unit comprises a video file server.

20. A control apparatus for use 1n connection with one or
more slave units and a video signal having signal elements
representing 1cons, wherein the video signal contains mfor-
mation to generate a television picture composed of succes-
sive television picture frames, a plurality of the television
picture frames each contains a plurality of icons which are
spaced apart 1n the margin of the television picture frame
outside of the safe title area of said picture frame and each
icon 1s a nonbinary graphic symbol, said apparatus com-
prising:

means for reading the 1cons of the video signal; and

means for controlling a slave unit in response to the 1cons
read from the video signal, and

wherein each i1con 1s a picture of a graphic symbol
comprising a plurality of pixels of different colors.

21. The apparatus of claim 20 wherein at least one 1con 1s
a reference 1con which provides reference levels for different
colors of the 1cons.

22. The apparatus of claim 20 wherein the icon colors
include white, gray and black.

23. An information distribution system for distributing
information to a plurality of television receivers by way of
video signals, said system comprising, in combination,

an encoder for inserting into at least one frame of said
video signals at least one code signal representing said
information, and locating said code signal in said video
signals so that the code signal creates at least one
corresponding visible picture element in the active
picture area of a picture displayed on a receiver of said
signals, said picture element being positioned within
the margin of said picture outside of the visible portion
of said picture so as to be substantially invisible to the
viewey,

fransmitting equipment for transmitting from a transmii-
ling station television video signals including said code
signal,

a plurality of recetvers located remotely from said trans-
mitting station and tunable to receive said video
signals, and

a decoder associated with each of said receivers for
decoding said code signal and providing a correspond-
ing information signal.

24. A system as in claim 23 in which said encoder is
adapted to insert a plurality of said code signals into a
plurality of fields of said video signal, in which code signals
produce a plurality of corresponding visible picture ele-
ments forming at least one visible icon extending over a
plurality of horizontal lines and with multiple picture ele-
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ments 1n each line forming a sequence, said icon being
located entirely in the margins of said picture outside of the
normal viewing area of said picture so that, said icon is
substantially invisible to the viewer.

25. A system as in claim 23 in which said picture element
includes a plurality of horizontal lines each made of indi-
vidual picture elements variable in video signal character-
istics along the length of each line to give said picture
element a horizontally and vertically variable coded pattern.

260. A system as in claim 25 in which said encoder is
adapted to give said picture element one of a plurality of
different predetermined patterns.

27. A remote signaling system for sending from a first
location to a remote location a coded signal embedded
within video signals and for decoding said coded signal at
said remote location, said system comprising a transmitter
at said first location, an encoder for inserting a code signal
into said video signals adjacent said transmitter, and thereby
creating a corresponding picture element located in a mar-
gin of the video picture and dimensioned to be outside of the
visible picture area and thus be substantially invisible in a
video picture produced when said video signals are dis-

plaved on a receiver of said video signals, and

at least one decoder at said remote location for decoding
said coded signal and producing a corresponding
signal,

satd picture element including a plurality of horizontal
line segments variable in video signal characteristics
along its length to provide a predetermined coded
pattern.

28. A system as in claim 27 in which said signal charac-

teristics nclude gray level.

29. A method for distributing information to a plurality of
television receivers by way of video signals, said method
comprising the steps of:

(a) transmitting from a first location video signals con-
faining at least one code signal representing said
information and locating said code signal in said video
signals so that the code signal creates a corresponding
vistble picture element in a picture displayed on a
receiver of said video signals, with the picture element
being located in the margin of said picture so as to be
substantially invisible to the viewer,

(b) receiving said video signals in a plurality of receivers
located remotely from said first location, said receivers
being tunable to receive said video signals, and

(c) providing a decoder associated with each of said
receivers for decoding said code signal and producing
a corresponding tnformation signal.

30. A method as in claim 29 in which said picture element
comprises an array consisting of a plurality of horizontal
line segmenits each having characteristics which can be
varted along its length, and including the step of encoding
said code signal to give said picture element one of a
predetermined group of patterns.

31. A method of delefing a coded picture element from
video picture signals, said coded picture element being
positioned within the active picture area of a video screen,
but being located outside of the picture area visible on a
receiver screen and within a marginal area of said screen so
as to be substantially invisible to a viewer, said method
comprising replacing at least a portion of the coded picture
element video signals with other video signals.

32. A method as in claim 31 in which said replacing step
comprises replacing said coded picture element video sig-
nals with signals corresponding essentially to the video
picture signals.
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33. A method as in claim 32 in which said coded picture portion of said icon prior to transmission of said video
element is replaced by delaying one of an interleaved field signals to a remote video receiving location.
or other frame of said video picture signals. 35. A method as in claim 34 in which the deleting step is

performed prior to sending the video signals into a cable
distribution system.

36. A method as in claim 34 in which the deleting step is
performed prior to broadcasting said video signals.

34. A method of controlling the transmission of video
signals represeniing at least one icon in a video transmission 5
system, said icon containing coded information which can

be read by a dfecoder and gppearing w%'rl?in the acfiﬁve picture 37. A method as in claim 34 in which the deleting step
area but outside of the picture area visible to a viewer of a  comprises replacing at least a portion of the video signals
receiver screen but within a picture margin where it is  forming said icon with other video signals.

substantially invisible when displayed on a video screen, 10
said method comprising the step of deleting at least a I N
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