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BURST TRANSMISSION APPARATUS AND
METHOD FOR AUDIO/VIDED
INFORMATION

RELATED APPLICATIONS 5

This is a continuation of application Ser. No, 08/624.958
filed on Mar, 28. 1996 abandoned. which s a continuation
of Ser. No, 07/976.542 filed Nov, 16. 1992, abandoned.
which is a divislon of Ser. No, 07/775.1582 filed Oct, 11.
1994..U.8. Pat. No, 5.164.839. which is a continuation-in-
pan of Ser. Mo, 07/289.776 filed Dec, 27. 1988 U.S. Pat,
No. 4,963.995.

BACKGROUND OF THE INVENTION
15

The video cassette recorder (VCR) has added significantty
to the usefulness of the home television sct. Important or
exceptionally pood programs may be recorded to be viewed
again. Programs appearicp at times that are inconvenicnt for
viewing may be recorded for playback at a [ater time,
Recorded movics or olher materials, educational or
catertaining, may be rented or borrowed for viewing at
home, (As used in the remainder of this specification. the
term “program” cncompasses movies and other types of
vidco and/for aundio materials, whether broadcast from a TV
station or anoiher souree.)

The typical VCR has its own tunerreceiver and a video-
recorder, Tt can receive and record a program from one
channel while the television set is belng employed 10 view

—

o

.— A program on-another chanoel. Programs are recorded on 44

magnetic tape. The tape is thea played back and viewed on
the television scb Foahres commonly included in the VCR
are capabilities for advancing the tape forward or backward

at a high speed. stopping motion at any frame to hold the
image, or simply playing back the recording at normal 55
speed.

Desirable features that are not normally available in a
VCR are capabilitics for copying recorded programs from
one lape or altermative storage medivm to a similar or
dissimilar storage medium, editing recorded programs and 4p
high speced rccording. Ancther desirable, but cumently
utavailable, feature is the capability for high speed, high
quality tmnsm:ssinn and mo:puan by opur:nl ﬁbcr usmg the
VR, !

DESC:RJI’TION OFTHE FRIOR ART .

US. Pat.Ne. 4 768,110, mcmpomtcd hcrcmbyrcfu’cnoc,
describes a VCR having two tape decks included therein,
The porposc for the inclusion of two decks rather than the
usval single tape deck is to permit the simaltancous viewing 50
of a live RF-modulated TV signal or prccorded material
while recording another Jive RP-modulated TV signal and to
also allow the copying of material from a first magnetic
cassctte tape onto a second magnetic cassetts tape without
the ose of a second VCR. Viewing of the recorded material ss
during the eopying process is also possibile in this arrange-
ment. A major disadvantage is that the fncorporation of the
second tape deck is expensive and limited to magnetic tape,
and furthermore, this poor art does not allow for the
transmission or reception of recorded materinl over optical 60
fibers or the high speed reception o transmission of audio/
video matezinl in a digital format An ndditional disadvan-
tage is the innbility for random aceess editing of the audio/
video signal. Forthermors, the additional mechanical
stucture adds significantfy to the overall dimension of the 65
equipment and incrzases the prospects of mechanical fail-
ures.

45
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2
SUMMARY OF THE INVENTION

In accordance with the invention. an improved audiof
videa recorder is provided with added features and functions
which significantly enhince its usefulsess and functionality,

It is, therefore, an object of the present invention fo
provide an improved audiofvideo recorder for use in con-
junction with an ordinary home telsvision sct.

Anather object of the Inventian is to provide in such an
improved audio/video recorder a capability for ransferring
a previously recarded program from one magnetic taps or
ather storage medium to another.

A further object of the invention is 10 provide such a
capability for transferring a recorded audio/video program
without resort to the use of two mognetle tape decks. this
being a combersome, limited. and expensive approach
already proposed in the prior art.

A still further object of the invenon is to provide an
efiective and cfiicicnt means for Intermediate storage of the
audiofvideo program in digital memory as a means for
achicving the transfer of the andio/video program from cne
tape or storge mediom o another.

A slill furthier object of the invention is to provide in such
an improved andiofvideo recorder a capability for accepting
various forms of analog or digital andio and video input

signals and for converting the analog input signals to digital

form when appropriate.

A still forther object of the invention s to provide in such
an improved audio/video recorder a capability for editing the
video input signals without the necessity of using multiple
cassettes or recording medin,

A still further object of the invention is to provide an
improved audiofvideo recorder for connection to varous
signat sources induding a TV RF tuner, video camera, video
and awdio linc input, and direct audio/video digital input
from sources as diverse as a fiber optic input line, a
micTowave Uansceiver of A COMpUiLr,

A still further object of the invention is to provide an
improved audio/video recorder having a capability for mix-
ing live andio/video proprams with either analog or digital
audio/video input signals from another source

A still further object of the invention is to provids an

improved audio/video recorder for simultaneously playing, -

viewing, recording and/or mixing digital and analog andio/
video programs from different digital and .'ma]og audio/
video sources or storage mediz.

A still forther object of the Invention is to prw.ldc an
improved audio/video recorder which maximizes & given
starage capacity, through the usc of a daota compression
techaique.

A still further object of the invention is to provide an
audiofvideo recorder/tronseeiver ntilizing a data compres-
sion technique for efficient sterage of data, and efficient
transmission and reception of a digitized andiofvideo pro-
gram over a telephone Line, a fiber optic cable, a microwave
transceiver or other data transmission means,

A still further object of the invention is to provide in such
an improved audio/video recorder a capability for delivering
cutput signals in diffrent forms or formats including a
standard RF modulated output signal for viewing on a
tlevision sct, a digital outpot sigoal for viewing on a
high-resolution monitor. and audio output signals for a
speaker system.

A still further object of this invention is to provide an
impraved audiofvideo recorder which provides for random
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access 10 any given segment of a sedl-stored audio/video
pragram so that the desired segment may be accessed and
viewed wilhowt the time-copsuming delays normalty
involved in fast-forward or [asi-reverse searching proce-
dures emiployed in present state-of-the-art VCR's,

A still further object of the invention is 1o provide an
impraved andio/video recorder which provides copvenience
in the editing of stored data by virive of its random access
memary capability.

A still further object of the invention is to provide an
improved audio-video recorder which has the potentla] for
enhanced avdio and video quality by virtue of its capability
for digital audio/video outpnt and digital filtering
techniques, and imape or audio processing.

Further objects and advantages of the invention will
become appareat as the following description proceeds, and
the faatures of novelty which characterize the invention will
be pointed out with particularity in the claims annexed to
and forming a part of this specification,

BRIEF DESCRIPTION OF THE DRAWING

The present invention may be more readily deseribed with
rcferenee to the accompanying drawing, in which:

FIG. I is a perspective view of the housing of the o5

andiofvideo recorder editorftranseciver (“VCR-ET") dis-
closed and embodying the invention;
FIG. 14 is an enlarged view of the cireled area of FIG. 1;
FIG. 2 is a funcronal block dizgram of the VCR-ET of
HG, 1;

FIG. 3 is a functional block diagram of a VCR-ET in
acoopdatice with anather embodiment of the invention; and

FI(G. 4 1s a funciionn] block dingram of an avdio reoordey/
transceiver constructad in accordance with the invention.

DESCRIFTION OF THE PREFERRED
EMBODIMENT

Referring to the drawing by reference characters, FIGS. 1
and 2 Mustrats an improved apdiofvideo recorder editor/
transceiver 10 (VCR-ET) comprising an avdie/video record-
ing unit (AVRU) 11, a video control unit (VCU) 12, memory
13, digital contrel unit (DCU} 14. video line or camera input
line 15, TV RF tuner 16, auxiliary digital input port 17, fiber
optic inputfoutput part 18, RF modulator 19, RGB converter
with synchronizer 21, and an avdiofvideo Gansmitter/
receiver 22 with keypad 45, 21l in 8 common housing. . -

The andiofvideo recarding unit AVRU 11 may be a video
czsseste recorder similar to 2 conventional VCR in which the
storage media 23 is a mognetie tope. Alternatively AVRU 11
may operate with other types of storage media including, but
not [imited to, other magnetic tape formats. AVRU 11 has all
the fiunctions of the typical VCR including record, play,
rewind, slow motion, fast-forward and single frame hold

An altemate form of storage medin for use in AVRU 11 s
the CD-RCM. which |s a disk using  degivative of glass or
plastic in copjuncticn with an aluminum er other metattic
coating. Auvdio and video signals are stored in the form of
irregularities in the aluminum coated surface and are read
using a low power laser. In this case, the user would not be
able to store or write on the CD-ROM, bt would be able to
play discs that have been recorded and distributed commer-
cially, The storage of video and aundio signals on the
CD-ROM is in digital form which is readily accommodated
by the video recorder of this invenlion.: . . .o

Instead of wsing a CD-ROM, VCR-ET 11l can nse optical
‘dises as median 23. Suech optical discs are similar 4o .2
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CD-ROM and use a varjable power laser 1o read {rom or
writc on the dise.

A first type of optical disc may comprise a WORM (Write
QOnce Read Many) optical disc. This deviee has the unique
capability of writing on the disc permanently. A laser is used
to change the magnetic or aptical propedies of the media. A
lower-powered laser is then vsed to read the data from the
dise. Data. in this case. is permanenty recorded: it may
neither be erased nor wrinen over, A further description of
this technolagy can be found in the November 1988 issue of
The Electronic System Design magazine (ESD) pages
55-5G, incorporated herein by reference.

A sccond and prefured type of optical dise to be used in
AVRU 11 is an erasable optical dise. This disc has full
read/wrile/erase capabilities, With this dise, AVRU 11 has
the-same record/playback espabilities as a conventional
VCR. As an example, erasable optical discs are used in
Stcven Jobs' “Mext” machine as dascribed in Jnfoworld,
Volume 10, issve 42, pages 51 and 93, Qct 17, 1988.
incorporated herein by reference, In addition, the random .
acoess capabilities of the erasable disc (and of the CD-ROM
and WORM) provide additional benefits as will be dmcusscd
in a later part of this specification,

Akey element of VCR-ET 10. which is responsible for its

improved funclionality, is the video control unit or VCU 12, - -

The VCU comprises an analog to digital converter (ADC)
24, a digital to analog converter (DAC) 25, a compressor/
decompressor 26, a controller 27, a central processing unit
{CPU) 28 and a random aceess memary (RAM) 29.VCU 12,
using these clements, accomplishes the digitization and
compression of analog signals as well as the reverse process
in which the compressed digital signals are decompressed
and converted back to analag signals.

As a first step in the processing of the composite video
signals within VCU 12, the sync signals are decoded to
isolate signats for each picture frame for processing.

The video signals defining each frame may then be
converied to a red analog signal, 2 preen analog signal, and
a blue analog signal in a conventional manner. The red,
green and blue apalog signals are then converted to digital
form by the analog to digital converter (ADC) 24. The frame
is divided into a set of closely positioned rows and colomns
of picture clements ar “pixels.” Each pixel has a color
defined by a set of three digitat volues defining strength of

the primary color components, red, green and Glne (RGB) ~

respectively, In one embodiment, each franme is divided into

‘an eray of 300 by 300 pixcls, with the color and lominance

‘of each pixel being defined by a scven bit word for the red
component, & seven bit word for the blue component, and a
seven bit word for the green component. These words are
generated by ADC 24, The RGB video signal may also be
processed by means of hue-saturation-intensity (HST) colar
processing, where appropriate, as descoribed in “Chips for

Real-Time - Comparisons.” Eecfronic - Engineering Tnms,___.

issue 525, Feb. 13, 1989, page 122, | ;o

If cach frame inclades 90,000 pixels (300>300). and each
pixcl is defined by 21 bits (7 bits per primary colon), the
digital representation of 2 single video frame utilizes a
gizable block of digital information (ie., 1.89 megabits/
frame) which must be processed very rapidly.
(Approximately 30 frames/second zre received from AVRU
11.) Forlunately the analog to digital conversion of these
signals .may beaccomplished at e desired speed, using
commercially available analog to digital converier into-
grated circuits The analog to digital converter 24 (ADC) is

.a high-speed, high-accuracy, A to D *flash"! converter avail-

Page 8 of 14

BURS081451

BURSTA0321844



Case 3:06-cv-00019-MHP

Document 151-26

Filed 08/28/2007

5.995.705

3

ablc as a single IC (imegrated circuit). Several differant
types of such A/D converers are available from Bum-
Brown. one of which is the ADC 600. Part number TIC024,
manufactured by Teltronix, Inc. is also appropriate. Other
types of devices appropriate {or this function are deseribed
in an ardicle by K. Rogers entitled “B-bit A/D Flash Hits 500
Msamples™, Electronic Engineering Times. Dec. 12, 1988,
page 0. incorporated herein by reference.

Campression of the digital data defining a video frame
and the reverse process (decompression) are accomplished
hy compressar/decompressor 26, Various alporithios may be
cmployed in the compression process which enable the
representation of a series of numbers by a redvyeed number
of digits. As an example. compression algorithms like
CCITT Group IV may be used.

In ant optiond embodiment. to futther reduce the amount
of memory required to store a program, the compression
algorithm can simply record data corresponding 1o only
those pixels which change color from one frame to the next.
This results in considerable memoery space savings. since not
all pixels change color each frame. Nasing calculation npon
10% of the pixels changiog from one frame to the pext. it is
cslimated that memory requircments using this techaique are
cut by about 90%. It is also cstimated thal on the average, the
CCITT Group IV algorithm can cul memory requirements
by another 95%. Thus, il no data compressicn techaique Is
used. it would take approximately 51.03 gigabiylcs to store
a2 hour video  PrOETRIT. but by using the above comprcssmu
techniques, it is estimatzd that memory 13 wﬂl n:qm.rc anly

——— ————258-megabytes. -

Countrolfer 27 handles timing and nids in the commupi-
cation between the different clements of VCU 12, and
between VCU 12, AVRU 11 and memory 13.

In one eimbodiment, the audio portion of the program is
periodically sampled and digitized by analog to digital
conversion. In one embodiment, this is done at a sample rate
of 88.000/second, one byte per sample. to yield compact disc
guality sound. The sampling rate could be dropped to rednce
memary requircments. Also, the audio data can be com-
pressed with conventional algorithms.

The process of converting cither from analog to digitat or
from digital to analog requires memory for inteomediate
storage. Random Access Memory (RAM) 29 serves in this
capacity. For this purpose either a DRAM (Dynamic RAM)
or a SRAM (static RAM) may be employed. An example of
a DRAM is the T (Texas Insttumcnts) ‘TMX4C1(24; an
example of a SRAM is the INMOS TMS-1203. RAM 29
should have sufficient capacity o storc at least two full
uncomyressed frames (e.g., about 472 KB).

The CPU (Central Processing Unit) 28 is a micro-10
processor which controls the digitization process of VCU
12. CPUJF 28 works with controller 27 to control and com-
monicate with the other elements of the VCU. There are
numerous commercially available microprocessors that are
appropriate for this application, The Intel 80286, Intel
80386, Motorola 68020, and Motorolz 68030 arc examples.
A more complete description of the microprocessers can be
found in the Oct, 27, 1988 issue of Electronic Design News
{EDN). pages 231 and 242. incorporated hercin by
reference, or in the applicable data sheets, -

Controller 27, CPU 28 and RAM 29 serve in the same
manner during the reverse processcs. ie., decompression
and digitel to anslog conversion., Decompression is first
accomplished in compressor/decompressor 26, The decom-
pressed dipital signal is then converted to ag analog signal
by digital to analog convatar (DAC) 24 (assuming its
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destination requires an analog form). In the course of
converting the decompressed signals from the VCU 12 for
use by the AVRU 11 the signals are synchronized by the time
base penerator (TBG) or comector 48, TBG genenalor 48
inserts synchronization pulses into the signal provided by
VCU 12 to identify individual raster scan lines and frames
so that the resulting signal can be used by a conventional
television set or VCR. TBG 48 can be bypassed by shunt
switch 4§ for the purpese of ransmitting cither compressed
or decompressed sipnals from VCU 12 direetly 10 the AVRU
1T in an uncormrected Ume based mode,

BDAC 23 provides the inverse of the function performed
by A/D converter 24, DAC 25 is a high-speed. high accuracy
digital 1o analog coaverter. An cxampie of such a converter
is the Burr-Brown DACG0 digital 10 analog conventer,

Different types of memory technologics are adaptable for
usc in memory 13, As mentioned carlier, DRAM and SRAM
semiconductor memories are commonly used for applica-
tions of this rype and are readily available.

Onpe type of rapdom access memory is CMOS
(Complimentary Mctal Oxide Semiconductor). The CMOS
scmory has the advantage of a relatively low power require-
ment and Is readily adaptable for vse of battery backup for

semi-pecmanent data storapge. Other types.of..memory...

include the above mentioned optical disec memorics, bubble
memories and magoetic disks, Another appropriale dala
storage midia may be “Digital Faper” available from ICI
Image data of Wilmington, Del.

Emerging memory technologies moy alse prove advanta-
podus with capabilitics for mass data sorage in evea smaller
physical dimensions.

Digital Control Unit (BCU) 14 comprises a CPU (Centra
Processor Ugit) 31, a ROM (Read Only Memogy) 32 and a
controller 32, DCU 14 is responsible for all of the digital
editing processes. Through the use of DCU 14. video
segments may be edited and rearranged. Thus. one may usc
DCU 14 to rearrange the scenes in a program. alter the

" program sound track, ete.

40

43

33

60

65

Iz addition, a program may be edited, one frame at a time,
by changing the contrast, brightness, sharpness, colers, etc.
(Alteration of the contrast, brightness, sharpness and colors
can be automated as well) In one embodiment, images can
be rotated, scaled (ie, made larger or smaoller), clc. In

addition, pixel by pixel editing can be accomplished by

DCU 14, e.g., in a manner similar to 2 PC paint program.
Similer editing features can be incerporated for the audio
portion of each program. In one embodimeat, & display such
as a flat panel video display (not shown) is built into the
VCR-ET. A user interface contro] panel of DCU 14 llows
a user to sedect a desired frame number from a menw on the
display. The VCR-ET then displays a strip of frames
(including scyeral frames beforc and after the sclected
frame). The vser can delcte frames in a strip, select a point
where other frames are to be insexted into the program. or
edit different frames (ic.. alter contrast. brightness,
sharpness, eolors, ete). In one embodiment, & user inpat
device such as a light pan or mouse can be used to select
individual frames in a strip for editing. ’

Instead of incorporating a flat display iote VCR-ET 10 in
another embodiment, a television coupled to ontput lead 42
of RF modulator 19 can be used during editing.

CPU 31 is a microprocessor of the type descaibed In
connection with the CPUJ 28 of VCU 12, Controller 33 is an
integrated circoit which handles the timing and interfacing
between DCU 14 and memory 13. ROM 32 holds -the
necessary step-by-step editing programs which are installed
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at the factory. A cumeptly available example of a suitable
ROM for this application is the Texas Instumeats part
TME47256. CPU 31 and controller 33 together control the
ediling process as they execulc the programs stared in ROM
32,

The VCU 12, memory 13 aod DCU 14 communicate with
each other via a high speed data bus 3. The high speed daia
hus is required in order 30 meet bandwidih requirements.
Examples of suitable data bus deviees are Motorala™s VME
bus. Intel's Muoltibus and the Optobuss (U5, Pat, No.
4,732.440).

A video line or camera input line 15 is provided to znable
VCR-ET 1) to peceive an input signal from a source such as
a television camera. a conventional VCR. 2 television tuner.
or another VCR, etc. The signals recejved atinput line 15 are
typically carried by a coaxial cable and are in the form of a
standard television composite signal. As osed throughont
this specification. the words “standard television composite
signal” or its acronymn STCS shall beread to inelude any one
of the following: NTSC. PAL. SECAM, HDTV. or any
American or Eoropenn broadeast signal standards. (NTSC,
PAL and SECAM arc discussed in “Reference Data for
Radio Engincars”. published by Howard W, Sams & Co. in
1983. incorporated herein by refarence.) An NFSC compos-
ilc signal is defined as the analog sigpal that camies the
chrominance (color), luminance (brightness), synchroniza-
ton (timing) and avdio sipnals that make up the video
signals received and displayed by television and video
cassefte recorders. These four components are combined
into one signal by modulating the compenents in different

ways. (Amplitude modulation and phase modnlation are
examples,) The standard video line signal is such a com-
positc signal and may be received at input line 15 from one
of the above-mentioned sobress.

TV RF waoer input port 16 also supplies o composite
signal as described in regard to video input line 15, The
difference is that this signal is recelved from an antenna or
cable TV coaxial cable, To receive such a signal, tuncr 16 is
capable of being set or tuned to receive the desired carder
frequency o television channel.

Selector switch 35 is pravided to select efther \mic:u mpu‘t
line 15 or TV RF tuner 16 as an input mgnal source to AVRU
1,

Anxiliary digital input port 17 is cmpluycd Lo receive any
aceeptable digital signal such as computer-generated video
signal or 25 may be supplied by another VCR-ET. This
signal, for example. moy be an RGB video signel such as
that delivered to computer monitors, or it may b a digitized
andio signal. (As mentioned above, as RGB signal is a
signal which commuouicates the strength of the red, green
and biue color componcats for the pixels that make up cach
video frame.) Swilch 36 selects whether the digital video/
audio inpat signal is chosen from anxiliacy digital input port
17. Switch 36 supplies the sclected signalto high speed data
bus 34 which carrics the signals in digital fom, .

Fiber optic port 18 incorpocates a fiber optic transcelver,
Port 18 has a capability for transforming filver optic {light)
signals to clectrical signals or for transforming clectrical
signals to fiber optic signals Port 18 thus provides a
capability for two-way commnnlcation between high speed
data bus 34 and a fiber optic signal line. The incorporation
af fiber optic part 18 in the VCR-ET provides a capahility
for receiving audiofvideo signals from or delivering audiod
video signals o the fiber optic Iine such as a fiber optic
telephone line, The fiber oplic line cardes digitn] signals in
the form of light waves over great distances with 2 high
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degree of accuracy and reliability and at a high speed {e.g..
about 200 megabytes/sceond). The VCR-ET can receive/
uansmit 2 video program at an accelerated rate via fiber
apiic port 18 fronvio a variety of sources. For example a
video program may be communicaled at an accelerated raie
from the first VCR-ET 16 a second VCR-ET in less time than
it would take to view the program. Thus. it is not necessary
to aceess the optical fiber for long periods of 1ime in order
o ransmit a long video program,

It is also envisioned that in the future, a video fibrary may
be established which downloads video programs at an
acceleraled rale via optical fibers to a subscriber's VCR-ET.
After downloading. the program may be viewed. stored in
memory. edited and/or a hard copy of the program may be
made on magnetic tape. optical disk. etc,

Switch 37 is provided to sclect connection to the fiker
optic input/output port 18. An OFF or apen position is
provided. The selected sigoal is delivered to or supplied
from high specd data bus 34.

Agnalog output signals from AVRU 11 are delivered to the
common terminal 38 of a selector switch 39, Whea set 10
position A. switch 39 delivers the output signal of AVRU 11
dircctly to a video outpot line 41 as a standard STCS
composite signal, when set to position B switch 39 delivers
the output of VRU 11 to the input of RF modulator 19.
Modulator 19 converts the video signal to an RF-modulated
compuosite signal for delivery to such devices as televisions
and conventional VCR's. These types of devices play back
the video program on a particular frequency channel (such
as channel 4) on the television. Delivery to the television or
VCR is via RF output line 42.

Digital output signals from VCR-ET 10 may be dis-
patched from hiph speed data bus 34 via Line 43 to input
leads of RGB converter 21 2nd andipfvideo tansmitier/
receiver 22,

RGB converter 21 copverts the STCS signal jnto an RGB
signal as required by computer monitors and similar display
devices, The converted signal is received by a display device
connccted to RGB converter outpot Line 44.

VCR-ET 10 includes audiofvideo transmiiter/recciver 22
which is typically a boilt-is modem. Advantageously, the
modem may be psed to communicate an andio/video pro-
gram over conventional phone lines in a manner similar to
that descaibed above with respect to optical fibers, The term

modem is dedved directly from jts functionality as a -~

modulntor-demodnlator which allows transfer of the andio/
video sipnal in a digital format over the standard telephone
line, Modcms are commonly available for computers and are
cutrently available in the form of a single integrted circuit.
As an examplc, Sicma Semicondoctor offecs a 2400 band
single chip modem under its prart number SC111006, Rep-
resentative manufacturess of these single modem IC's canbe
found in the Apr, 14, 1988 issuc of Enginecring Design
News (EDN), pages 124-125. Some of these single IC
modems have the added capability of generating the tones
for dialing a phone oumber. The destination phone bimber
may be entered by means of an optional kryboard/keypad 45
incerparated in the video reconder 10 of the invention.
Qutput pact 46 of transmitter/receiver 22 connects d.irccﬂy o
the telephione line.

- Also assodamdmthModcm?l isan nnxﬂlm:ykcybond
45 (FIG. 1A) of buttons for commandipg the modem to
pezform tasks such as starting a transmission over phone
lines (45a). terminating a tansmission {45b), automatic
telephone answexing to receive transmissions {45¢), using 20
optional speaker {not shown) te monitor phone lines (45d),
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using an optional microphone (not showan) to speak over the
phone lines (43¢) and for confralling the baud rate (457,

The application and utilization of the YCR-ET may
include a number of forms or aperating modes. In its first
and simplest operating mode, AVRU 11 may be operated in
the manner of a conventional VCR with signals from an
amenna being received by tuner 16 and recorded direaly on
media 23 in analog form. At the same tme the reccived
program may be viewed on the television screen with the
ielevision connected at video output terminal 42. An
opucnal signal source for this type of operation s the video
line or camera input line 15 selectable by switch 35.

In a second operating mode a prugfa.rn stored in media 23
of AVRU Il may be playcd back and viewed on the
connected televisjon set

When it s desired to copy a program from ont recording
media 1o another. the recording media holding the desired
program is installed in the AVRU. The recording media is
then played back with optional viewing on a_connected
television set or other TV monitor or listening through
speakers (as appropriate). As the recording media is played
back, the analog signals from the recording media (video
and/or audio) are dispatched to VCU 12 via connection 47.
The analog signals arc converted to digital signals by ADC
24, compressed by compresser/decompressor 26 and the
compressed digital sigoals are stored in memory 13. The
forcgoinp aperations are accomplished under the control of
controller 27 and CPU 28. RAM 2% is used for interim data

storage daring this process. Quce the compleie video/audio o,

progravrhas beea stared in memory 13. the recording media
from which the stored program has just been read is replaced
by blank recording media vpon which the stored program is
to be copied, CPU 28 in cooperation with controller 27 and
RAM 29 then executes the decompression and digital to
analog conversien of the program stored in memory 13,
dzcompression taking plnee in compressor/dscompressor
26, and digital to analog conversion being accomplished by
DAC2S. Theresulting analog program is stored on the blank
recording media which constituies media 23 of AVRU 11.
In an alternate mode of opemtion, the decompression
circoitry of VCU 12 ean be hypassed, Thos, 2 oser has the
option of downloading the stored program from memory 13
onto recording media 23 in compressed digital fonmat, The
user can then reload the progmm from medin 23 into
memory 13 at a future time for viewing, editing or recording
back onto recording media 23 in analog form. This capa-
bility allows the uscr to quickly clear memory 13 for other
interim wses and also provides the user with a hard copy of
the program in digital format. The hard copy in campressed
digital format has a number of uses, e.g. it could be archived
for later viewing, transmitted by an apyropeinte md.q:cndcnt
transmitter, cc. o
During the faregoing proccdurcs DCU14 maybc otilized
for editing operations. As the program is being read from the
first or original recording media, it is simaltancously vicwed
oo the TV screen, or listened o by means of ay audio
monitor, converied to digital signals. compeessed and stored
in memory 13. Once the digiml aodio/video program is
stored in memory 13. editing is accomplished by the user
through control of DCU 14. by means of a control pancl (oot
shown) coupled to DCU 14. If desired, additional andie/
video signals may be simultaneously entered into memory
13 and addzd to thosereceived from V CU 12, The additional
signals may be introduced from auxiliary digital input part
17 or fram fiber optic input/output part 18 and may comprisc
video captions for super imposed position upon the stored
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video images, or they may be audlo commentaries to be
added 1o silent vidco presentations. In addition, as men-
tioned above. the order In which various segments appear in
the vidco programs may be altered. Cenaln undesired
segments, such as TV commercials. may be removed. This
editing operation is accomplished under the coniral of DCU
4.

In still another operating mode. a propram stored in madia
23 of AYRIU 11 or being received by AVRU 11 from Input
line 15 (as from a video camera) may be digitized and
compressed by VCU-12 and routed via bus M4, (o memory
13, The data from memory 13 is then routed 1o line 43.
wansmitier/ reeeiver 22 and to a telephone line. At the other
end of the telephone line the signals received are processed
by another VCR-ET.

Once received in the second VCR-ET's memory 13, the
digitized program can then either be viewed directly from
memory or ransfemred to storage medium 23, cither in its
cnfirety or in random scgments. based on user preferenee.

“In the ¢asc of video camera input at input 15 the trans-
mitied signals may comprisc # live ransmission. Alterna-
tively the transmitted program may be derived from a
program stored in media 23 of AVRU 11. Tn this case the
stored analog program s again decoded. dipitized. com-
pressed and transmitted via bus 34 to memory 13, The data
in memory 13 is theo communicated via line 43 and
transmitter/receiver 22 to telephone lines.

It follows, of course, that digitized videe and audio
signals from the remole VCR-ET at the other end of the
telephone line may-be received-at line 46, entered into
memory 13 via transmitter/receiver 22, converted 10 analog
signals by VCU 12, and recerded on media 23 and then
viewed, if desired. on a television set connected at output 42,
A hard copy of the program may also'be mad: for later
viewing.

As mentioned carlier. when any of the foregoing opera-
tions entail the processing of unmodulated video signals,
such signals must first be processed by RF modulater 19
before they can be accepted by davices such as a conven-
tional VCR or television set; when the monitoring means is
a computer monitor ar a similar display dcvmc the s:gna!s
are processed by RGB conveter 21, :

Al of the foregoing operations are performed with

enhanded quality and cfficency by vittue of tho digital, -

rather than analog, storage and transmission modes and the
compressed data storage mechanism, with additional advan-
tages of improved cost and reliability afforded in the casc of
tape to tape (or other media 1o media) program transfers by
virte of the requirerpent for only a single mpc deck or o(hu-
storage device. M
FIG. 3 {llustrates an alternative cmbodimmt invention in
which AVRU 11 is not integral with VCU 12, memeary 13 or

_cditor 14, In this embodiment, AVRU 11 is a conventiopal,

commercially available VCR which receives a modulnted
video input signal on an input cable 50, In this embodiment
AVRU 11 includes a RE funer 51 for demodalating the input
signal so it can be stared in media 23, AVRU 11 also
indudes 2 RF modolator 52 for modolating the signal
received from media 23 and providing the RF modulated
output signal on an ovtput cable 53, which can be coupled
to a television set (TV RF tuner 51 and RF modalator 52 are
provided in typical commercially available V(R's.) A
switch 54 is provided to couple input cable 50 to cetput
cable 53 when media 23 i5 not serving as a video signal
source, The VCR-ET of this embodiment includes a TV RF
wner 55 which receives and demodulates the signal on cable
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53, and provides the resultant analog audio/video signal on
a lead S56. which is digitized and compressed as deseribed
above. In this altermative embodiment. the digitized com-
pressed signal may be processed as deseribed above, e.p.
stored in memory 13 {via high speed bus 34}, edited,
transmitied by the fiber optic port T8 to another VCR-ET,
ctc. When it is desired 1o view a pragram stored in memory
13, data from memory 13 is decompressed and converted to
an analog sipaal by VCU 12, and the resuling signal is
provided on an output lead 57 to a RF modulator 58, which
modulates the video signal so that it can be received and
stored by AYRU 11 or viewad on a tzlevision coupled to
cablc 51. (As mentiencd above, in the FIG. 3 embodimeny.
AVRU 11 is 2 conventional VGR.)

Qune advantage of the embodiment of FIG, 3 is that many
people already own VCR's. Rather than buying appamatus
which duplicates much of the hardware already presenrt in
their VCR. the embodimeat of FIG. 3 would provide to
owners of conventional VCR's capabilitics whick are oth-
erwise cumrently utavailable in an eeonomical manoer,

In one cmbodirment. analog avxiliary aondio and video
input terminals 62, 64 are provided so that analog signals
may be provided by aliemnate sooress to VCU 12

The cmbodiments described above Include means foc
transmitting/receiving video proprams over fiber optic
cables. However, in an altermative embodiment, ejther in
place of fiber optic port 18 or In addition to fiber optic port
18, means are providad for transmitting apnd/or receiving a
video program vie microwave. In conventional microwave
techaology. satcllite systems and microwave transmitters

-transmit data osing a low powerhigh frequency signal, In an

cmbodiment of the invention designed to receive
mierowaves. the VCR-ET includes an amplifier for ampli-
fying the microwave signal and a demodulator for obtaining
the video program signal from the microwave signal.
Receiving, amplifying and demodulating the microwave
signal can be accomplished with conventional microwave
transceiver equipment. The video program sigoal is typically
in digital form, and may be stored. viewed or edited as in the
above-described embodiments, Program data from memory
13 can also be tansmitted by the microwave transcicver,
thexchy providing the capability for microwave transmission
of stored video programs in compwessed digital fognat
‘Thos, the invention can be used to recsive and ransmit
programs via microwaves at an accclerated mate similar to
and at least as fast as, the wansmission and reception of
programs over optical fibers, This feature allows transmis-
sion and reception of programs in a fow minutes or seconds
using curently available technology. Both point-to-point
microwave transceivers and satellite transceivers may be
uscd,

The embodiments deseribed include means for recelving,
storing and transmliting both avdic and video signals.
However, the invention encompasses apparatus which can
stors and transmit video sigeals only and apparatus which
can store and transmit andio signals only. An embodiment
designed to store and compress andio signals s ilustrated in
FIG. 4. Referring ta FIG. 4. an audio signal soarce 70 {a tape
secorder, microphone, record player. etc) is coupled to a
digitizer and compressor cirenit 72, which converds the
atalog signal to a digital signal and compresses the digital
signal in a manper similar to VCU 12 described above. The
digital compressed sipnal can then be stored in 8 memory 74,
Of importance, data from memory 74 can bctmnsmmcdby

25

30

45

55

12
well. For exanmple. a uscr can dictate an avdio presentation
and scpd it (o a remote location (w.g. an officc) at an

accclerated rate without having Lo monopolize the transmis-
sion medium {e.g. the fiber optic cable} for an extended
tength of time.

The busincss uses of the embodiment illustrated (o FIG.
4 makes home offices feasible for many workers pow
confined to more traditional offices and also opens new
possibilities 1o business people who are raveling.

In the cbodiment of FIG. 4. dats can also be loaded from
memory 74, via a modem 79 over a conventional phone line
Bi). Data can also be reeeived from phonc line 8il, fiber optic
transeciver 76 or microwave transceiver 74, [oaded inlo
memory 74, and coaverted o an apalog signal by circuil 72.
to be listeaed to via an audio monitor 2. ar to be stored on
an audio tape casscite #4 or other storage media

An editor 86 is optionally provided so that the data in
memory 74 may be edited, e.g.. by rearmanging the order of
ponioas of the audio program, inereasing or decreasing the
volume of portioas (or different frequency compaencnts) of
audio program. or cﬂhnuciug the awrdio program through
filtering rechniques (c.g. ta feméve’ static and noise).

An improved audio/video recorder with significantly
expanded functional capabilities is thus provided in accor
dance with the stated objects of the invention and although
but a single embodiment of the invention has been ilustrated
and described, it will be apparent to those skifled in the an
that various chabges and modifications may be made therein
without departing from the spirit of the [ovention or from the
scope of the appeaded cfaim, For examnple, the VCR-ET can
be constructed 50 25 to be portable, Thus, it could be camied
to a Jocation where it is desired to record a program. and
used to edit the program afier it is recorded with a video
carnera. Other modifications will be apparent to these skilled
in the art in light of the present spcc:tﬂmuun.

What is claimed is:

1. An audio/video transceiver app::.rams comprising;

input means for receiving andio/video sourcs information,

said audinfvideo source information comprising a mul-
tiplicity of video frames collectively representing &t
least one full motion video program;

compression means, coupled to said inpmt means, for

compressing said andiofvideo source information intoa
digital time compressed representation thercof,
whorein said digital time compressed representation of

said audiofvidea source information is capable of belng

transmitied In a barst transmission time period that is
substantially shorter than a time period associated with
real time viewing by a receiver of smd audiofviden
- source information; . - - .
storage means, eoopled to said mmpmsstun means, for
storing said digital time compressed representation of
said audiofvideo source information; and .
transmission means, coapled to said storage means, for
Iransmitting sald digite] ime compressed represents-
tion of sald andio/vidco sobres information away from
said audiofvideo transcelver apparatus in sald burst
transmission fime period. . .
2. The sudiofviden transceiver apparmtus of clmm L

&0 further comprising editing means, conpled to sald starage

means, for editing the digital time comprassed representa-
tion of said andiofvideo sourcs information stored in said
storage means and for stocing the edited digital tims com-
pnsscd representation of said audiolvidco source informn-

a fiber optic transceiver 76, or by a microwave ransceiver 65 tion in said storage means,

T8 at an accelerated rate. This is impertant not oaly in a
home entertzinment application, bot in other applications as
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edited digital time compressed representation of said audie/
video source information and to transmit the edited digital
time compressed representation of said nndio/video source
information away from seid audio/video transceiver appa-
ratus in said burst transmission time period.

4. The audiofvideo transceiver apparatus of claim 1.
further comprising:

decompression means, coupled o said storage means, for

selectively decompressing the digital time compressed
representation of said audio/video source information
stored in said storage means; and

editing means, coupled to said decompression means and

said storage means, for editing the decompressed digi-
tal time compressed represeatation of said avdio/video
source information. and for thea storing the cdited
decompressed digil time compressed representation
of said audic/video sowrce information in said storage
means,

5. The avdio/video fransceiver apparaws of claim 1,
wherein sald inpt means comprisc aoalog to.digital con-
verter means for converting anelog audio/video source infor-
suation received at sald input means to corcesponding dipital
audio/video source information.

6. An audiofvideo information transfer network compsis-
ing a plurality of andiofvideo transceivers coupled-via ot
least gne communieation link, each of the andiofvideo
transegivers comprising:

inptit means for receiving audiofvideq source {nformation,

said audig/video source Information comprising a mul-
tiplicity of video frames collectively representing at

least one full motion video program;

compression means, coupled to said inpul means, for
compressing said andio/video saurce information into a
digital timc compressed representation thereof,
wherein said digital time compressed represcotation of
said audio/video source information is eapablc of being
tragsmitted in a burst transmission time period that is
substantially shorter than a time period assoelated with
real time viewing by a receiver of said andic/video
stree information;

storage means, coupled to said compression means, for

staring said digital ime compressed representation of
snid avdio/video soures information; and

transmission means, coupled to said storage means, for

transmitting sald digital time compressed representa-
tion of said andio/video source information away from
said andio/video tansceiver apparatus in said burst
transmission time period.

7. The avdio/video transier network of claim &, wherein:

said input means of at Ieast one of said plirnlity of

avdio/video transecivers includes a fiber optic input
port; -

said transmission means of at least onc other of said

plurality ~f audio/video transczivers incledes a fiber
optic outpat port; and

said at Ieast one communication link ineludes a fiber optic

transmission line coupling in communication said fiber
optic input port with said fiber optic ootput port.

8, The andiofvideo transfer network of claim 6, wherein
said transmission means of at Ieast one of said plurality of
sudiofvideo transeeivers includes a modem, and sald at Ieast
onc communication link incindes a tclt:phonc transmission
line.

9. The audio/video transfer actwork of clhim 6, whereln
at least one of sald audjofvideo transceivers further com-
prises editing means. coupled to said storage means, for
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cditing the digital time compressed representation of said
zudin/video source information stored in sajd storage means
and for s1oring the edited digital time compressed represen-
tation of said audio/viden source information in said storage
means.

1), The avdio/video transfer network of elaim 6. whercin
a1 least one of sald audio/videco transceivers funher coni-
prises:

decompression means, coupled (o said storage means, for

sclectively decompressing the digital time compressed
representation of said audio/vidzo source information
stored [n said storage means; and

editing means. coupled to said decompréssion means and

said storage means, for editing the decompressed digi-
tal time compressed representation of said audiofvideo
source inforimartion. and for then storing the edited
decompressed digital time compressed representation
of said audiofvideo source information in said sirage
means,
. ¥, Thc andjoivideo trnsceiver network of claim 6.
wherein at least one of said plurality of andio/video trans-
ceivers further comprises analog to digital converter means
for converting amalog audiofvideo source information
received at said input means to cmxcspondmg digital audio/

- video source information, -

12. A method for hnndlmg au dmlvulcu source
information. the method comprising the steps of:

receiving audio/video source information. sald audic/
video source informpation comprising o muldplicity of
video frames coliectively constimting at least one full
motion video program;

compressing the received audiofvideo source information
into a digital time compressed representation thereof,
the digital time compressed reppescntation of said
audio/video source information having an associated
burs! mansmissfon time pedod that is substantially
sharter than a time period associated with real time
vicwing by a receiver of said audiofvideo source infor-
mation;

storing the digital time compressed representation of said
audic/video source information; and

trapsmifting, in sald burst transmission time period, the
stored dipital time compressed representation of said

audinyvideo source information to a sclcctcd destina-

tion.
13. The method of daim 12 further comprising the steps
of:
editing the stored time comgmscd rcprm:utnﬁun of said
audiofvideo source information; and
staring the edifed time compressed rcpxcscnmunn of said
audio/video source information.
14, The method of claim 12, fusther comprising the step
of converting the raceived andiofvideo information from an

annlog format to a digital formatemr e~ rovins mmine 0w

15, The method of claim 12 wherein the siep of trans-
mitting the stored digital time compressed video information
further comprises sending said time compressed data to ene
of a plurality of andiofvidoo transceivers connected over at
Icast one communications link

16. The method of claim 15 whercin said at least one
communications Hok comprises an optical channel

17, The method of daim 15, wherein said at least one
communications link comprises a u:lcpham: transmission
channel, '

18, The method of claim 12, further cornpnsmg the step
of providing a network that incudes a plurelity of audio/
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video transceivers, coupled via at least one communications
Link. said selected destination comprising at least one of said
plusality of audio/video transceivers.

tY. The method of claim 1Y, wherein said at leas) one
comumunications link comprises an optical chaanel. 5

21l The method of claim §Y. wherzin said ar least one
communications link comprises a telephone transmission
channel.

25, A method [or handling aodio/video source
information. the micthod comprising the steps of: 10
recejving audiofvidso source information as a digital time
compressed represemation thereol. said avdiofvideo
source informadon comprisiog a multiplicity of video
frames collectively constituting at {east one full motion

video program selected from a video library storing a 15
plurality of video programs in a digitsl time com-
pressed representation thereof for selective retrieval;
said at least one video program being received by a
receiver in a burst transmission time peried that is
substandally shorter than a true period associaied with

CONFIDENTIAL
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real-time viewing by a recciver of said at least one
video program;

storing the digital time compressed representation of said

andio/video source information; xnd

rransmitting, in said burst wansmission time period, the

stored digital lime compressed representation of said
audiofvideo source information to a sclecied destina-
tion.

22, The method of claim 21, further comprising the step
of providing a nctwork that includes a plurality of audiof
video transceivers. coupled via al Jeast onc communications
link. said selected destination comprising at least one of said
plurality of audio/video transecivers.

23, The methed of claim 22, whersin said at Jeast one
commuaications link comprises an optical chanpel,

24. The method of claim 22. whercin said at least one
communications link comprises a telephone transmission
chaanel,
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