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UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF OKLAHOMA 

 
HAWK TECHNOLOGY SYSTEMS, LLC,  ) 
  ) 
 Plaintiff, )  Case No. 6:14-CV-341-RAW 
  ) 
v. ) 
 ) 
HIDEAWAY-2, INC.,  ) 
HIDEAWAY RESTAURANT, INC.,  ) 
dba HIDEAWAY PIZZA ) 
 ) 
 Defendant. ) 
 ) 
 

AMENDED COMPLAINT 

 Plaintiff, HAWK TECHNOLOGY SYSTEMS, LLC (“Hawk”), for its AMENDED 

COMPLAINT against HIDEAWAY RESTAURANT, INC., (“Hideaway”) and HIDEAWAY-2, 

INC. (“Hideaway-2”), hereby alleges: 

NATURE OF THE ACTION 

1. This is a civil action for patent infringement of United States Patent No. 

RE43,462 (‘462 Patent), under the patent laws of the United States, including §§271 and 281-

285.  The ‘462 Patent is a reissue of United States Patent No. 5,265, 410 (the ‘410 Patent).  The 

independent claims in the reissued ‘462 Patent are substantially identical to the corresponding 

claims in the original ‘410 Patent.    

2. A copy of the ‘462 Patent is attached hereto as Exhibit A. 

PARTIES 

3. Hawk is a limited liability company organized and existing under the laws of the 

State of Florida and maintains its principal place of business at 2 South Biscayne Blvd., Suite 

3800, Miami, Florida 33131.  
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4. Hideaway-2 is a corporation organized and existing under the laws of the State of 

Oklahoma and which operates several Hideaway Pizza locations in the State of Oklahoma. 

5. Hideaway is a corporation organized and existing under the laws of the State of 

Oklahoma and which operates at least one Hideaway Pizza location in the State of Oklahoma. 

6. Hideaway-2’s Registered Agent is Steven W. Soule, of 320 South Boston Ave., 

Ste. 400, Tulsa, OK, 74103. 

7. Hideaway’s Oklahoma Registered Agent is Richard H. Dermer, of 226 So. 

Knoblock, Stillwater, OK, 74074.  

8. Hideaway-2 and Hideaway have a shared history and business relationship and, 

upon information and belief, employ many of the same practices, including the infringing 

practices set forth herein.  Hideaway-2 and Hideaway will be referred to collectively as 

“Defendants”. 

JURISDICTION AND VENUE 

9. Pursuant to 28 U.S.C. §§ 1331 and 1338(a), this Court has original jurisdiction 

over the subject matter of this action because this is an action arising under the Patent Laws of 

the United States, 35 U.S.C. § 1 et. seq. 

10. This court has personal jurisdiction over Defendants because Defendants’ 

principal place of business, as well as the infringing activity alleged herein, took place in the 

State of Oklahoma.  Further, the exercise of personal jurisdiction comports with Due Process 

under the United States Constitution. 

11. Pursuant to 28 U.S.C. §§ 1391 and 1400(b), venue is proper in this district.\ 

GENERAL ALLEGATIONS 
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12. Hawk Technology Systems was formed in 2012 to commercialize the inventions 

of its founder, Barry Schwab.  

13. Mr. Ken Washino and Mr. Schwab invented what is claimed by the '462 Patent. 

14. Mr. Washino and Mr. Schwab have collaborated on a number of other pioneering 

inventions resulting in patents in the areas of video archiving, video downloading and digital 

cinema.  

15. Mr. Schwab also is a named inventor on more than thirty patents, ranging from 

consumer products to secure network computing. 

Claim 1 Of The '462 Patent 

16. Claim 1 of the '462 patent states:  

A video storage and display system, comprising: 

one or more video cameras, each outputting a signal representative of a video image; 

means to receive the signals from each camera and digitally compress the images; 

two forms of high-capacity storage media, one being randomly searchable while the other 
continues to store the digitally compressed image;  and 

a computer configured to receive the digitally compressed images, the computer 
being interfaced to the following devices: 

a display screen, 

means to receive externally derived operator commands, and 

the high-capacity storage media, and 

wherein the computer is programmed to perform the following functions: 

display the digitally compressed images from the cameras in different windows on the 
display screen, each window being associated with an update rate and dimensions in 
pixels, 

vary the spatial parameters and temporal parameters at which a particular image is 
updated in its window in accordance with one of the externally derived commands, 

store the digitally compressed images in the high-capacity storage media, and 
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vary the spatial parameters and temporal parameters at which a particular image is 
stored in accordance with one of the externally derived commands. 

('462 Patent, Col. 10, line 57 – Col. 11, line 20).  

Claim 12 Of The '462 Patent 

17. Claim 12 of the '462 patent states:  

The method of simultaneously displaying and storing multiple video images, comprising 
the steps of: 

receiving video images at a personal computer based system from one or more sources; 

digitizing any of the images not already in digital form using an analog-to-digital 
converter; 

displaying at least certain of the digitized images in separate windows on a personal 
computer based display device, using a first set of temporal and spatial parameters 
associated with each image in each window; 

converting one or more of the video source images into a data storage format using a 
second set of temporal and spatial parameters associated with each image; and 

simultaneously storing the converted images in a storage device. 

('462 Patent, Col. 11, line 62 – Col. 12, line 10). 

Claim 15 Of The '462 Patent 

18. Claim 15 of the '462 patent states:  

A video storage and display system, comprising: 

one or more video cameras, each outputting a signal representative of a video image; 

means to receive the signals from each camera and digitally compress the images;  and 

a computer configured to receive the digitally compressed images, the computer being 
interfaced to the following devices: 

a display screen, 

means to receive externally derived operator commands including means for sensing 
a deviation from the normal-state image scene associated with at least one of the 
video cameras, the existence of the deviation being used as the basis for generating an 
externally derived command, and 
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a high-capacity storage medium, and 

programmed to perform the following functions: 

display the digitally compressed images from the cameras in different windows on the 
display screen, each window being associated with an update rate and dimensions in 
pixels, 

vary spatial parameters and temporal parameters at which a particular image is 
updated in its window in accordance with one of the externally derived commands, 

store the digitally compressed images in the high-capacity storage medium, and 

vary the spatial parameters and temporal parameters at which a particular image is 
stored in accordance with one of the externally derived commands. 

('462 Patent, Col. 12, line 15 – 45). 

19. Defendants uses a video storage and display system and methods that infringe one 

or more claims of the ‘462 Patent, as defined in 35 U.S.C. § 271(a). 

20. A copy of a claim chart identifying Defendants’ infringement of the ‘462 Patent is 

attached hereto as Exhibit B. 

COUNT I: INFRINGEMENT OF THE ‘462 PATENT 

21. The allegations contained in paragraphs 1-18 above are hereby re-alleged as if 

fully set forth herein.   

22. Without Hawk’s authorization or permission, Defendants have used and continue 

to use a video storage and display system and/or methods that infringe one or more of the claims 

in the ‘462 Patent, as defined in 35 U.S.C. § 271(a). 

23. Hawk has been damaged by Defendants’ infringement. 

 WHEREFORE, Hawk respectfully requests the Court: 

A. Enter a judgment finding that Defendants have directly infringed the ‘462 Patent. 

B. Pursuant to 35 U.S.C. § 284, order Defendants to pay damages adequate to 

compensate for the infringement and including all other damages allowed by 35 U.S.C. § 284, 
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but in no event less than a reasonable royalty for the use made of the invention, together with 

interest and costs; 

C. Find this to be an exceptional case of patent infringement under 35 U.S.C. § 285 

and award reasonable attorneys’ fees, costs, and expenses incurred by Plaintiff in prosecuting 

this action; and 

D. Award such other and further relief as the Court deems just and proper. 

JURY TRIAL 

 Plaintiff demands a trial by jury on all issues so triable.   

Respectfully submitted, 

 

Dated:  September 4, 2014 /s/ Gregory J. Myers__________  
Gregory J. Myers, MN #287398 
LOCKRIDGE GRINDAL NAUEN P.L.L.P. 
100 Washington Avenue South, Suite 2200  
Minneapolis, MN 55401 
Telephone: (612) 339-6900 
Fax: (612) 339-0981 
gjmyers@locklaw.com 
 
/s/ Venessa Bentwood-Donchin 
Venessa Bentwood- Donchin, OK #17575 
Musser, Kouri, Bentwood & Grant 
114 East Sheridan, Suite 102 
Oklahoma City, Oklahoma 73104 
(405) 840-4357 
(405) 235-3425 (fax) 
venessa@musserandkourilaw.com 
 
 

ATTORNEYS FOR PLAINTIFF HAWK 
TECHNOLOGY SYSTEMS, LLC. 
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(57) ABSTRACT

A PC-based system for monitoring and storing representative
images from video cameras may be utilized for security or
other monitoring applications. Camera inputs from digital or
analog sources are individually and independently digitized
and displayed at a first set of image sizes, sampling rates, and
frame rates, and may be stored in digital form on various
recording media at a second set of image sizes, sampling
rates, and frame rates, and these two sets of sizes and rates
may or may not be identical. Provisions are included for
adding detection or alarm systems which will automatically
alter image size, sampling rate and/or frame rate of an indi-
vidual input source, or activate other physical responses. In
addition to security system monitoring, further applications
of the invention are disclosed for process monitoring in
manufacturing environments and also for applications in vid-
eoconferencing.
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40 Claims, 8 Drawing Sheets
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US RE43,462 E

VIDEO MONITORII~tG AND CONrERENCING
SYSTEM

Matter enclosed in heavy brackets [ ]appears in the
original patent but forms no part of this reissue specifica-
tton; matter printed to italics fndtcates the additions
made by reissue.

REFERENCE TO RELATED APPLICATIONS

This application is a continuation-in-part of U.S. Ser. No.
08/050,861, filedApr. 21, 1993 now U.S. Pat. No. 5,450,140
and Ser. No. 08/298,104, filed Aug. 30, 1994 now U.S. Pat.
No. 5,537,157.

FIELD OF THE INVENTION

This invention relates generally to video monitoring, and,
more particularly, to such systems employing means for digi-
tizing camera images for display at a first image size, sam-
pling rate, and frame rate, and for digital storage at a second
image size, sampling rate, and frame rate.

BACKGROUND OF THE INVENTION

Existing systems for monitoring video signals from mul-
tiple sources either have relied upon switching means to
sequence through each of the sources in a predetermined
pattern, or else implement some form of "split screen" dis-
play, in which a conventional video monitor displays, for
example, the output of four cameras, each occupying a por-
tion of the display screen. Often, the video output is also
supplied to signal storage means such as a VCR which is
operated in asingle-frame recording mode, providing a time-
lapse recordofthecamera outputs. These types of systems are
in common usage, and are well known in the art.

More recently, the availability of digital techniques for
video signal processing and data compression has opened
new video monitoring alternatives. Mathisen, for example,
U.S. Pat. No. 4,198,656, describes a system employing a
signal selector which is controlled by signal storage means,
including a VCR functioning as atime-lapse frame recorder,
and disc storage means functioning as a frame-store type
device which provides continuity in the display while the
selector is advancing through its sequence to the next signal
source, or to the next recorded signal from one particular
source. Each image is further provided with a digital code,
which enables the image source to be identified upon play-
back.

Katz (U.S. Pat. No. 5,216,502) discloses a system for
monitoring and recording transactions at mulriple cashier
lanes. According to the preferrefl embodiment, output signals
from four cameras are fed to afour-quadrant multiplexer,
which contains a frame store having provisions for reducing
each camera image to one-quarter size and then displaying it
in one of the four quadrants of the video monitor. The com-
bined output signal is then recorded on a Video Cassette
Recorder (VCR) to provide a more permanent record of the
transaction. No description is given of the size-reduction
method, but this kind of display may be implemented by
employing atime-compression scheme for the horiwntal
lines, and eliminating alternate scan lines from the vertical

dimension of the video frame. Data from the individual cash

registers is encoded digitally, and then either recorded on
lines of video in the vertical-interval or else recorded on the

audio tracks of the VCR. The monitoring provisions include a

2
video overlay generator, so that transaction information may
be displayed concurrently with images of the event. Provi-
sions are also included for selective recording of representa-
tive frames of video, as triggered by transaction events at

5 individual cashier lanes. This further reduces the number of
frames recorded, and extends the recording duration of the
video cassette.

Neither of these two inventions disclose the use of image
data compression schemes, nor of image resizing by digital

to 
means. Katz does disclose selective recording of frames of
video, but only in analog form, and using conventional video
recording means, such as a VCR.
Blum et al. (LT.S. Pat. No. 5,237,408) disclose a system

employing multiple interface circuit boards containing pro-
visions for capturing and digitizing images from a plurality of

is cameras, further storing aslow-scan sequence of images for
each camera inactive buffer memory means as RAM on each
of the interface boards. 'The display of these image sequences
is preferably controlled by a PC with disk storage capabilities,
and individual images selectively may be recorded on the

20 hard disk, under operator control. Storage capacity is limited,
however, because no image data compression is provided,
and it is not practical to store lame quantities or sequences of
images. There are no provisions for automatic recording of
images, nor any provision for storing these images in a data

Zs form differing from the display format image size.
Gormley (U.S. Pat. No. 5,258,837) discloses video com-

pression means as a method for fitting multiple camera
images within a single video display screen. However, Gorm-
ley clearly indicates that the system relies on fixed image-size

3o compression of the digitized incoming video signal, and does
not perform any kind of bandwidth compression. Provisions
are included for storing images on a video recorder, but, as in
other systems, these images are stored by taking the screen
display as a whole, rather than storing independently consti-

3s toted representations of the individual camera outputs.
In general, these conventional systems, regardless of the

subsequent signal processing employed, accept analog video
signals from the camera sources for input to the monitoring
system. As such, these signals are susceptible to disturbances

ao such as RF interference, ground-loop noise, and high-fre-
quency signal loss due to long runs of coa~cial cables. Auto-
matic video switcher units sequence the source signals at a
relatively slow rate, requiring as much as 16 seconds delay
between successive viewings of a particular source when

45 using a one source-per-second rate to sequence through 16
sources. When such a system is equipped with atime-lapse
video recorder, the recording medium is expensive, has low
resolution, and is limited in recording capacity.

Other systems, such as video conferencing arrangements,
so use multiple camera images and audio sources which are

coordinated through electronic switching means and image
display means, with interconnections between conferencing
rooms locally or at remote sites via telephone lines or other
communications links. Fabris et al. (U.S. Pat. No. 4,516,156)

ss discloses a sophisticated implementation of such a system,
employing satellite links for long-distance communications,
a full range of camera remote controls (including lens con-
trols and pan-tilt-head controls), and touch-screen monitor
facilities for system controls of cameras and signal switching.

6o This system, however, has no provisions for image storage, or
any application of image data compression means coupled
with display means or image storage means.

SUMMARY OF THE INVENTION

The present invention implements an automated video
monitoring system byway of a PC-based platform employing
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display windowing software, with camera sources being
interfaced to an input circuit board which includes provisions
for image data compression, Using a basic image size in
pixels of 320x240, and optionally including color processing
employing a Y U-V 4:1:1 or 4:2:2 sampling technique, a 5

range of performance standards are established. An economi-
cal simultaneous display of 4 sources in a 2x2 configuration
on a conventional 10" VGA-format (640x480 pixels) monitor
may be upgraded to a more elaborate 24-source (plus one
utility window, which also may beused as agraphical-based 10

input source device for transmitting control commands to the
individual cameras) display in a 5x5 configuration on a high-
resolution 20" (1600x1200 pixels) monitor. Other combina-
tionsare possible, including arrays of images of size 640x480 15
pixels or even 800x600 pixels, depending on the screen size
of the display monitor and the capabilities of the video display
adapter circuit card. In addition, not all image windows need
to be of the same size, nor updated at the same rate, but rather
they may be mixed. and combined based on particular appli- Zp
cations. Remote controls for the individual cameras may be
unplemented by way of windowing software andlor monitor
touch-screen devices. Automatic sensing of particular events
(representing security alarms, equipment or process distur-
bances, or a change in the person speaking in a videoconfer- 25
encing environment) may be employed to cause reconfigura-
tionbyway of resizingthe image or modifying the updaterate
of individual windows on the display screen, or by modifying
the data format of recording images on a storage device.

Storage of images may be implemented by way of a tape 30
back-up device, such as a DAT or 8-mm tape recorder, which
are capable of storing as much as 960 hours of monitoring
images, or by way of disk storage devices, preferably includ-
ing removable disk drives such as magneto-optical disks or
PCMCIA-compatible disk-drive modules. Images are prefer- ss
ably stored as a succession of data-compressed representa-
tions, corresponding to various window sizes sampled. at
diverse update rates; however, though the image representa-
tionsneed not be identical to the sizes and rates used for video
monitors displaying the various images. In an alternative ao
embodiment, cameras are provided with data compression
means at the camera location, with a bi-directional data link
providing control signals from the PC, and accepting data-
compressedimages from the cameras. Depending on the data
rates selected, the transmission of these signals may be by as
means of coaxial cables, twisted-pair lines, or fiber-optic
cables. These signals may alternatively be transmitted over
internal PBX telephone lines, or over greater distances,
including satellite links, as would be the case for remote
monitoring of facilities or videoconferencing. The use of so
digital images allows the application of various useful tech-
niques, such as digital noise reduction and motion-sensing, to
trigger security alarms, for example.

It is an object of the invention to provide a more efficient
method for monitoring camera outputs by means of a mul- ss
tiple-window display system implemented on a computer
platform.

It is another object of the invention to provide an improved
recording system for event-logging or security applications,
by means of storing data-compressed digital images, includ- 60
ing identifying information, which are more representative of
events than typical analog time-lapse recordings, and further
to implement this system on a computer platform.

It is a further object of the invention to provide extended
recording time for event-logging or security applications by es
means ofeithertape-based, ordisk-based, or both tape-based
and disk-based data recording means.

4
It is yet another object of the invention to provide a system

for remote monitoring of cameras by means of transmission
ofdata-compressed digital images over communication links.

It is yet a further object of the invention to provide a
convenient method of implementing videoconferencing
facilities by means of a PC-based platform.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS.1-6 show various possible screen display configura-
tions according to the invention;
FIG. 7 is a functional diagram of a PC-based system

wherein plug-inprinted-circuit boards implement digital pro-
cessing for analog input signals;
FIG. 8 is a functional diagram of a plu$-in printed-circuit

board introduced with reference to FIG. 7;
FIG. 9 is a functional diagram of a universal camera

adapter having digital output signals;
FIG. 10 is a diagram of an integrated camera system;
FIG. 11 is a functional diagram of a PC-based monitoring

system adapted for videoconferencing at multiple remote
locations;
FIG. 12 is an overhead view of a physical layout of the

system of FIG. 11;
FIGS. 13A and 13B are drawings of amultiple-camera

monitoring unit for table-top use in videoconferencing;
FIG. 14 is a side-view of an expanded multiple-camera

monitoring unit implemented for videoconferencing;
FIG. 15 is a table listing a variety of possible operating

modes, depending on computer monitor display facilities, in
either a monitoring or a videoconferencing version of the
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention implements an automated video
monitoring system by way of a PC-based platform employing
display windowing software, with camera sources being
interfaced to an input circuit board which includes provisions
for image data compression. The basic video window size of
320x240 pixels from each camera source can be displayed on
a variety of video monitors, in a number of formats, depend-
ing onsystem complexity. The preferred recording medium is
a 4-mm helical-scan data cartridge, commonly referred to as
a digital audio tape (DAT). Each tape cartridge is capable of
storing 10 GB (gigabytes) of data. All recording times in the
explanation below are based adata-compression ratio of 100:
1, utilizing a 4:2:2Y/U/V sampling method for color images.
Other higher capacity media, such as 8-mm tapes capable of
20 GB of data storage, may be employed when longer times
are desired.
FIG. 15 shows a variety of possible operating modes,

depending on the particular implementation of the PC-based
monitoring system. These six representative modes will be
explained in detail with the understanding that the invention is
by no means limited to the specific examples shown, and that
many different alternatives are possible. It should be noted
also that in certain of the implementations shown, the entire
screen may not be occupied by the various windows, and any
unused areas at the top, bottom, or sides may be utilized to
display warning messages, control buttons, or other such
facilities.

FIG. 1 shows a computer monitor display for a system
configured in accordance with Mode I as listed in FIG. 15.
Using a commonly available 14" VGA-format computer
monitorwith a dimension in pixels of 640x480, fourwindows
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having a dimension in pixels of 320x240 may be displayed In any ofthe display configurations just described, it is also
simultaneously. Recording this data at the rate of one frame possible to use a video overlay technique to display the utility
per second (1 fps) in black and white (B/Vi~ and with 100:1 controls superunposed on the camera video. Regardless of
data-compression on a 10 GB DAT tape provides approxi- which display or recording format is used, the PC based
mately 960 hours of images per tape, or alternatively more s monitoring system includes various facilities and features,
than 480 hours of color images. A second monitor optionally which will now be described in further detail.
may be used to display utility windows including various In operation,theuserneedonlyobservethevariousdisplay
system operating controls, as, for example, camera pan, tilt, windows on the monitor screen, rather than concentrate on
zoom, focus, and so forth, many monitors simultaneously, thereby reducing the risk of

FIG. 2 shows a computer monitor display for a system io missinganimportantevent.Sincenovideoswitcherisusedin
configured in accordance with Mode II as listed in FIG. 1S. recording, and images from all sources are continuously
Using a 15" to 17" SVGA-format computer monitor with a recorded at the selected frame rate for each source, more
dunension in pixels of 1024x768, nine windows, each having information is recorded than in conventional analog systems,
a dimension in pixels of 320x240, may be displayed simul- whereineventsmaybemissedduetothe sequential switching
taneously. Eight windows may be unplemented as camera is of input images. The digital format also improves the picture
displays, and the ninth window may be used for the continu- quality, as the signal-to-noise ratio will be higher than for

ous display ofthe utility window, as describedabove. Record- analog systems. In addition, there is no loss of quality during

ing of all eight windows at 1 fps will allow 480 hours of B/W recording or playback, and because the recording technique is
unages in this configuration per 10 GB DAT tape, or altema- digital, other types of information optionally may be recorded

tively more than 240 hours of color images. 20 along with the camera data, such as audio, time, date, loca-
FIG. 3shows acomputer monitor display for a system tion, etc.

configured in accordance with Mode III as listed in FIG. 15. An additional feature is the capability to implement a dual-
Using a 17" to 20" high-resolution computer monitor with a recording-media option. This facility provides the ability to

dimension in pixels of 1240x 1024, eight windows having a record simultaneously both on a tape (for high capacity, long
dimension in pixels of 320x240 may be displayed, in addition 2s term storage) and also on a removable media, such as a
to two windows having a dimension in pixels of 640x480. removable hard disk (i.e. PCMCIA) or magneto-optical disk
One of these larger windows may be implemented as a utility (for short-term storage of up to 24 hours of images). These
window, and the other larger window may be implemented disks facilitate high-speed searching of recorded information
for sequential display ofthe eight camera inputs at full camera without interrupting the tape, as well as providing a back up
resolution having a dimension in pixels of 640x480. Record- 3o for the recording on the tape. In addition, the system is
ink all eight camera image windows, and also the input-scan capable of simultaneously searching the recorded images on
window, at 1 fps will allow 360 hours of B/W images in this the disk storage unit while continuing to store images on the
configurationperlOGBDATtape,oralternativelymorethan tape storage unit.
180 hours of images in color. It should be noted that there is no requirement that the
FIG. 4 shows a computer monitor display for a system 35 image sizes or frame rates utilized for the video display match

configured in accordance with Mode IV as listed in FIG. 15. those utilized for the storage media. In practice, these two

Using a ZO" high-resolution computer monitor with a dimen- specifications may not agree, and will be determined by other
Sion in pixels of 1600x 1200, 25 windows with a dimension in factors, such as operator manipulation of the displayed image

pixels of 320x240 may be displayed simultaneously. Twenty- sizes or changes resulting from the detection of alarm condi-

four windows may be implemented as camera displays, and ao tions.
one is implemented as a [the] utility window. Recording all FIG. 7 shows a functional diagram of an analog input-
twenty-four windows, and also the utility window, at 1 fps digital processing card installed in the PC which allows the

will allow 180 hours of B/W images in this configuration per use of existing analog cameras and cables with the PC-based

10 GB I7AT tape. If color recording is desired, a 20 GB 8-mm monitoring system. This card, which may be obtained from
data cartridge will allow 180 hours of color images. as such manufacturers as Nova, Model No. U S W, features four

FIG. 5 shows a computer monitor display for a system video inputs 2a-2d having balanced or differential input cir-

configured in accordance with Mode V as listed in FIG. 15. cuitry for good noise immunity (or optically-coupled inputs

Using a 20" high-resolution computer monitor with a dimen- for fiber-optic cabling), four video amplifiers 4a-4d, a 4xi

sion in pixels of 1600x 1200, twelve larger windows having a video switcher 6 by which any one of the four video inputs

dimension in pixels of 400x300 may be displayed, as well as so may be selected as a signal source, and ananalog-to-digital

one large high-resolution window, with a dimension in pixels (A/D) converter 8. The recording of camera inputs is digital,

of 800x600, to display the sequentially scanned output of the however, there is no provision for remote control of camera

camera images. Recording in this format at 1 fps will provide functions such as pan, tilt, zoom, and so forth. If additional

180 hours of B/W images in this configuration per 10 GB inputs are desired, multiple cards may be installed in the PC.

DAT tape. If color recording is desired, a 2d GB 8-mm data ss The output ofthe A/D converter R is supplied to the graphics

cartridge will allow 180 hours of color images. processor and image data-compression engine 10. This unit

FIG. 6 shows a computer monitor display for a system performs the various functions required to configure the

configured in accordance with Mode VI as listed in FIG. 15. image sizes and frame rates as specified by the equipment

Using a 14" to 17" SVGA computermonitor with a dimension operator. Because the overall data recording bandwidth of the

in pixels of 1240x 1024, and implementing a smaller window 5o system is a factor in the selection ofthe individual picture data

size with a dimension in pixels of 240x180, eight windows rates, computer so$ware is provided to implement menu-

are available for the camera image displays, and two large driven management of the data bandwidth allocation to the

windows of 480x360 are available for sequentially-scanned various image sources. Based on this configuration, signals

camera images. Recording in this screen format at 1 fps are provided to the video switcher 4 to facilitate the selection

allows 480 hours of B/W images in this configuration on a 20 65 of the particular image sources as required. The data-com-

GB 8-mm data cartridge, and allows 240 hours of images in pressed images are provided in digital form to the micropro-

color. cessor data bus 12. The microprocessor unit (not shown) in
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turn provides control signals to the graphics processor 10 by
way of this data bus, in accordance with the image data
allocation configuration selected.

FIG. 8 is a functional diagram of a digital input/output-
digital processing card which implements bi-directional digi-
tal communications to and fromthe camera/adapter unit over
a single transmission line, thereby greatly reducing the cost of
cable and installation, and allowing existing wiring to be
used. Various implementations ofthis printed-circuit card are
required, depending on the type of network interconnection
media selected. In addition, system performance will depend
onthetype of network interconnectionmedia. As an example,
a fiber optic network will have a higher transmission rate and
better signal quality than a telephone network. Interfacing
technology for these communication methods are in common
usage and well known in the art. This printed-circuit card also
serves four cameras through inputs 52a-52d, and additional
cards canbe implemented if required. The bi-directional digi-
tal video and camera control data switcher 54 serves to select
the individual image sources as explained in reference to FIG.
7. These source signals are then provided to the graphics
processor and image data-compression engine 56, which pro-
vides similar functions to those provided by the graphics
processor 10, discussed in reference to FIG. 7. The processed
data-compressed images are then provided to the micropro-
cessor data bus 60. However, in this implementation, the
bi-directional nature of the data switcher 54 is exploited to
provide full funcrional control ofthe camera facilities through
the bi-directional controller 58. These functional controls
include the cameras themselves (lens and exposure control)
and the camera's physical mounting provisions (pan and tilt).
The various control signals for these functions are those tra-
ditionally provided to these kinds of equipment, and these
concepts are well lmown in the art. In an alternative embodi-
ment, the individual cameras are each equipped with separate
image data-compression facilities, urilizing such techniques
as motion-JPEG or MPEG compression. In this case, control
signals for these additional functions are provided from the
microprocessor bus 60 through the bi-directional controller
58 and the data switcher 54.

FIG. 9 is a functional diagram of a digital output universal
camera adapter. This is a fully digital version of the camera
adapter as described in co-pending U.S. patent application
Ser. No. 08/050,861, titled "PERSONAL-COMPUTER
BASED VIDEO PRODUCTION SYSTEM" now U.S. Pat.
No. 5,450,140. The A/D-converter, digital image data-com-
pressor, and bi-directional interface camera adapter 100
accepts analog audio and video signals from the camera 102,
and converts them to digital signals in anticipation of the
transmission of these signals over the interconnection net-
work 104. The camera adapter also receives camera control
commands from the PC by means of the interconnection
network, and translates them into the appropriate pan, tilt,
zoom, focus and iris control signals for the particular camera
equipment, including the camera lens 106 and the pan/tilt
mounting facilities 108. In addition, the camera adapter also
has inputs for several "alarm system"type sensors 110, as, for
example, motion detectors, photocell detectors, or simple
switches. These alarm signals are digitized, encoded, and
then transmitted to the main PC by means of the [intercon-
nection,network]interconnection network. Power is supplied
for this equipment from a local source 112. This camera
adapter is implemented to provide afull-function system,
adaptable to all existing types of cameras and control equip-
ment. However, because of the large number of interconnec-
tions involved in the adapter, camera, pan/tilt unit, and sen-
sors, the installation process may be somewhat complicated.

8
By equipping an individual camera input with digital frame

store capabilities, it is possible to detect an alarm condition
based on deviations from the normal-state image scene. For
example, if a camera is monitoring a door exit or an area of a

s warehouse aisle that is not utilized during evening hours, any
change in the image would represent an alarm condition. To
allow camera movement, this sensing process would be dis-
abledduring pan, scan, tilt, zoom, and other camera position-
ing controls, and the sensing would be re-enabled after cam-

io era positioning ceased, or by manual operator control.
FIG. 10 is a functional diagram of an integrated camera

system according to the invention including means to over-
come problems associated with having a physically separate
camera, pan/tilt unit, and adapter unit. The integrated system

is includes a camera 150 with pan/tilt control, A/D converter,
digital data-compression circuitry, and requisite interfacing
circuitry. Such provisions are preferably included in the cam-
era base structure 152, which simplifies installation, as no
separate interconnecting cables are required. The integrated

20 camera system optionally may include provisions for supply-
ing electrical operating power from a network coaxial cable,
and thereby may be implemented with only a single intercon-
necting cable. An integrated camera system of tlris type may
be implemented in a physical package which is as small as the

2s camera itself, since most of the electronics may be highly
miniaturized by developing custom integrated circuits,
including LSI, ASIC, DSP, and mixed-signal processing.

It will be appreciated that in any of these implementations,
alarm or sensor signals may be utilized to automatically re-

so configure the system operating mode, as, for example,
increasing the frame rate or image size for an image source
associated with the sensor which has initiated the alarm signal
condition. As explained above, the displayed windows and
image sizes may be reconfigured into an operating mode

35 different from the reconfiguration of the digital storage mode.
If desired, the operator may choose to allow the system to
automatically adjust the compression ratio utilized fora par-
ticularwindow in response to alarm signal conditions. Alter-
natively,the compression ratio may be adjusted in response to

ao the selectionby the operator of a particular window for closer
monitoring, by switching to an unage window having lager
dimensions in pixels. For some applications, the use of a
resolution-independent data compression scheme, such as the
"Fractal Compression" method of Iterated Systems, Inc., will

as bepreferred, since images compressed by this methodmay be
resized to fit larger or smaller windows as desired, without
loss of apparent resolution. In addition, automatic switching
of the audio signals associated with a particular window in
response to alarm signal condition will enable the operator to

so fully investigate such events, and the audio signals may serve
to attract the operate's attention to the event. Such switching
optionally may be coupled with operator selections for moni-
toring purposes as well, and in both of these options may be
integrated into the system previously described for recording

55 the images, with orwithout any associated audio signals, onto
the mass-storage media.

FIG. 11 illustrates a PC-based monitoring system imple-
mented for videoconferencing at multiple remote locations.
In this application of the invention, a main control center,

6o shown generally as 200, is interconnected, by way of a net-
work, with remote locations, shown generally as 204 to 210,
designated as "i" through "ICI". The network 202 may be
implemented by way of telephone lines (slow speed), ISDN
Lines (medium speed), or alternatively coaxial cable or fiber

55 optics cables (high speed). The higher speed implementations
permit transmission at higher frame rates and higher image
resolutions. As an alternative, wireless networks or micro-
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wave links optionally may be used. Network communication taneously shows all of the members participating in the

between the main and remote locations is bi-directional; the remote conference, with an individual video window allo-

main computer receives audio, video, and sensor data from Gated for each participant, under control from the PC-based

each of the remote locations, and transmits controls for cam- monitoring system operator. In practice, the remote site

era pan, tilt, focus, zoom, and so forth. Audio and video s equipment operator will select one of the display operating

communications for the system operators also is provided, by modes as described in FIG. 15, depending on the number of

means of an additional camera and headset at each location. subjects (camera views) and the capabilities ofthe remote site

The application of these PC-based monitoring techniques computer equipment. Optionally, an additional camera 316
fitted with awide-angle lens will provide an overall view ofalso may [he] be implemented in cases in which the central

Io the conference room, in accordance with more traditional
monitoring area may be located at some distance from the systems.
remote site. In this case, the physical hardware and network- To facilitate the aiming of the individual cameras for the
ink facilities will follow the example shown in FIG. 11, with participants, an arrangement such as that implemented at
the understanding that "Location 1" through "Location IN" airport gates to assist the parking of airplanes (typically an "I"
will now referto separate monitoring for security applications 1 s and an "O" formed of neon light tubes is utilized for airplane
or other monitoring purposes. gate parking) optionally may be included. In this case, the two
The purpose of the main control center is to manage mul- indicators are mounted so as to overlap only when viewed

tiple cameras at multiple locations. By monitoring and con- directly along the optical axis of the camera lens system.
trolling the remote locations from a central location 220, the Thus, the camera position need only be adjusted so as to cause
system may function without an operator at each location. zo the indicators to overlap, thereby assuring that the camera
Optionally, additional computers shown, by way of example, correctly is aimed at the subject. A number of microphones
as 222 and 224 at the main location may be unplemented to 318 are situated around the conference table in locations
simplify the monitoring and control of the remote locations. suitableforproper audio coverage ofthe participants' speech.
The main control center stores the data from remote locations FIG.13B shows aside-view depicting the physical layout
in the main control storage facilities, shown, by way of 25 of each of the four sides of the multiple-camera, multiple-
example, as 238, 240 and 242, using digital tape and remov- display unit 310. The top unit 320 houses the individual
able media, including, by way of example, PCMCIA-based cameras (2 to 8 units) and associated electronics, optionally
removable media or magneto-optical (MO) media. The including aiming provisions as described herein above. An
images may be stored at various frame rates and resolutions, LCD display screen 322 shows the various camera images of
depending on the requirements for the intended use of the 3o the conference participants. Speakers locatedat positions 324

stored images. Intercom provisions as shown as 230, 232 and provide audio from the remote sites.
234, facilitate the coordination of activities between the main As shown in FIG. 14, the multiple-camera display unit
control center and the various remote locations, and video shown in FIG. 13B preferably is modular in construction
camera units are provided at each ofthe computers, shown, by including removable side panels, in order to facilitate expan-
way of example, as 244, 246 and 248. 35 sion along either horizontal axis so as to accommodate any
Each remote location includes a PC/monitor 250, with size or shape conference table, with each section of the unit

multiple video cameras, shown, by way of example, as 252 serving up to four conference participants. In the preferred

and 254, including provisions 256 for image and data storage embodiment, the entire unit preferably is constructed so as to

utilizing digital tape and other removable media. This remote provide a low profile, by utilizing slanted LCD display panels
location may be operated under control from either the main ao 330 to create a minimum obstruction for the local conference

location (as described above), or a local operator, or by spe- participants. If a low profile design is not required, the display

cific software designed for automatic control. In the case of panels optionally could be larger, and mounted vertically.

software-controlled operations, provisions are included for Until color LCD panels become more cost-effective, the dis-

control to beassumed bythe main control center, if necessary, play unit would be constructed with any of the currently
As in the case of the main control computers, each of the 4s available small LCD projector systems. Each conference

remote computers is equipped with intercom facilities as 258 location may include a designated PC operator, however, the

and video cameras as 260. implementation of the network connection facilitates control

In the traditional videoconferencing situation, only one of the system from a remote location.
camera and monitor are used. Unfortunately, this results in an It should be notedthat the implementation of the PC-based

unnatural scene which provides the users with only a single so monitoring system is not limitedto these examples of security

viewing perspective. The use of a wide-angle camera lens systems or videoconferencing. Many alternative implemen-

which isneeded to include many people seated around a table tations, such as workplace, factory, production line, and pro-

creates adistorted view, especially for those seated furthest cess monitoring, would benefit from this system, and these

from the camera. FIG. 12 shows an overhead view of the alternative implementations should be considered to be

typical videoconferencing arrangement, including confer- ss within the scope of the invention.
ence table 300, camera and monitor 302, and conference We claim:
participants, shown as circles as 304. 1. A video storage and display system, comprising:

Using the PC-based monitoring system, it is possible to [a plurality of] one or more video cameras, each outputting

create a video conference that presents a much more natural a signal representative of a video image;

viewing appearance. As shown in FIG.13A, a multiple-cam- 5o means to receive the signals from each camera anddigitally

era, multiple-display unit 310 [preferably] is preferably compress the images;

located directly on the conference table 312. This reduces the two forms of high-capacity storage media, one being ran-

camera-perspective-distorting effects just described, because dourly searchable while the other continues to store the

conference members 314 may be seated in a more comfort- digitally compressed image; and

able and convenient position. The resulting video image is 65 a computer configured to receive the digitally compressed

also much more natural. Each controller remote site com- images, the computer being interfaced to the following

puter-display section 322 (as described herein below) simul- devices:
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a display screen,
means to receive externally derived operator commands,
and

the high-capacity storage media, and wherein the com-
puter is programmed to perform the following func-
tions:
display the digitally compressed images from the

cameras in different windows on the display
screen, each window being associated with an
update rate and dimensions in pixels,

vary [the dimensions and the rate] spatial parameters
and temporal parameters at which a particular
image is updated in its window in accordance with
one of the externally derived commands,

store the digitally compressed images in the high-
capacity storage [medium media, and

vary the [dimensions and the rate] spatial parameters
and temporal parameters at which a particular
image is stored in accordance with one of the exter-
nally derived commands.

2. The video storage and display system of claim 1, further
including means associated with the computer for controlling
the operation of one or more of the video cameras.

3. The video storage and display system of claim 1,
wherein the means to digitally compress the image from a
particular camera is disposed. at the location of the camera.

4. The video storage and display system of claim 1,
wherein the means to digitally compress the image from a
particular camera is disposed at the location of the computer.

5. The video storage and display system of claim 1, further
including a separate computer associated with each camera,
the computers being networked together over a common
communication bus, enabling an operator situated at a par-
ticular computer to display the images gathered by other
cameras in separate windows on that operator's display
screen.

6. The video storage and display system of claim 1,
wherein one or both of the high-capacity storage [medium]
media comprises a magnetic tape.

7. The video storage and display system of claim 1,
wherein one or both of the high-capacity storage [medium]
media comprises a magnetic disk.
[8. The method of simultaneously displaying and storing

multiple video images, comprising the steps of:
receiving video unages from a plurality of sources;
digitizing one or more of the images if not already in digital
form;

displaying at least certain of the digitized images in sepa-
ratewindows on a display device, using a first, predeter-
miued frame rate and resolution associated with each
window; and

simultaneously storing the displayed images using a sec-
ond,predetermined frame rate and resolution associated
with each image.]

9. The method of claim [R] 12, further including the step of
receiving a command to set the frame rate and resolution
associated with the display and storage of a particular image.

10. The method of claim 9, wherein the command is based
upon an operator input.

11. The method of claim 9, wherein the command is based
upon an external stimulus.

12. The method of simultaneously displaying and storing
multiple video images, comprising the steps of:

receiving video images at a personal computer based sys-
tem from [a plurality of] one or more sources;

digitizing [one or more] any of the images [if] not already
in digital form using an analog-to-digital converter;

12
displaying at least certain of the digitized images in sepa-

rate windows nn a personal computer based display
device, using a first set of temporal and spatial param-
eters associated with each image in each window;

s [simultaneously storing the displayed images] converting
one or more of the video source images into a data
storage format using a socond set oftemporal and spatial
parameters associated with each image; and

simultaneously storing the converted images in a storage
10 device.

13. The method of claim 12, the temporal parameters
including frame rate.

14. The method of claun 12, the spatial parameters includ-
ingimage dimension in pixels.

is 15. A video storage and display system, comprising:
[a plurality of] one or more video cameras, each outputting

a signal representative of a video image;
means to receive the signals from each camera anddigitally

compress the images; and
20 a computer configured to receive the digitally compressed

images, the computer being interfaced to the following
devices:
a display scroen,
means to receive externally derived operator commands

2s including means for sensing a deviation from the nor-
mal-state image scene associated with at least one of
the video cameras, the existence of the deviation
being used as the basis for generating an externally
derived command, and

so ahigh-capacity storage medium, and programmed to
perform the following functions:
display the digitally compressed images from the

cameras in different windows on the display
screen, each window being associated with an

ss update rate and dimensions in pixels,
vary [the dimensions and the rate] spatial parameters
and temporal parameters at which a particular
image is updated in its window in accordance with
one of the externally derived commands,

ao store the digitally compressed images in the high-
capacity storage medium, and

vary the [dimensions and the rate] spatial parameters
and temporal parameters at which a particular
image is stored in accordance with one of the exter-

as nally derived commands.
16. The video storage and display system of claim I,

wherein one or more video images or camera control signals
are received through a network connection.

17. The video storage and display system of claim 1,
so wherein one or more of the high-capacity storage media

comprises a removable orpermanentmagnetic disk, a remov-
able orpermanent magneto-optical disc, a removable optical
disc or a removable or permanent semiconductor-based
device.

ss 18. The video storage and display system of claim 1,
wherein the temporal parameters include frame rate and the
spatial parameters include image dimension in pixels.

19. The method of claim 12, wherein one or more video
images or camera control signals are received through a

5o network connection.
20. The method of claim 12, wherein the high-capacity

storage medium comprises a removable or permanent mag-
neticdisk, aremovable orpermanentmagneto-optical disc, a
removable optical disc or a removable or permanent semi-

6s conductor-based device.
21. The method of claim 12, including a display device

associated with each source and a communication capability
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enabling an operator situated at the display for one source to
view images, in separate windows, gathered by one or more

different source.
22. The video storage and display system of claim I5,

further including a devicefor remotely controllingthe opera-

tion of one or more of the video cameras.

23. The video storage and display system of claim IS,
wherein one or more video images or camera control signals

are received through a network connection.
24. The video storage and display system of claim IS,

wherein the high-capacity storage medium comprises a
removable or permanent magnetic disk, a removable or per-

manent magneto-optical disc, a removable optical disc or a
removable or permanent semiconductor-based device.

25. The video storage and display system of claim IS,
further including a memory for storing the sensed deviation
information in conjunction with the image data.

26. The video storage and display system of claim 15,

further including.•
a computer and display device associated with each video

camera; and
communication capability enabling an operatorsituated at

the display device associated with one camera to view
images, in separate windows, gathered by one or more
diQerent cameras.

27. T{ze video storage and display system of claim IS,

wherein the temporal parmneters include frame rate and the
spatial parameters include image dimension in pixels.

28. A video storage system, comprising:
one or more video sources, each outputting a signal repre-

sentative ofa video irnage;
means to receive the signals from each source and digitally
compress the images;

two forms of ahigh-capacity video storage media; and
a computer interfaced to the following devices:
an input to receive externally derived operator com-

mands, and
the high-capacity storage media, and

wherein the computer is programmed to perform the fol-
lowingfunctions:
store the digitallycompressed images in the high-capac-

ity storage media, and
vary the spatial parameters and temporal parameters at

which a particular image is stored in accordance with
one of the externally derived cornmands.

29. The video storage system of claim 28, wherein the
high-capacity storage media include one medium being ran-
domly searchable, and with the other being serially search-
able.

30. The video storage system of claim 28, wherein one or
more video images is received through a networkconnection.

31. The video storage system of claim 28, wherein the
high-capacity storage media comprises a removable or per-
rnanent magnetic disk, a removable or permanent magneto-
optical disc, a removable optical disc or a removable or

permanent semiconductor-based device.

14
32. The video storage system of claim 28, wherein the

temporal parameters include frame rate and the spatial
parameters include image dimension in pixels.

33. A digital video recording and monitoring system con-
5 figured for use with a display device, comprising:

one or more inputs for receiving video material character-
ized by having spatial parameters and temporal param-
eters;

circuitry for digitally compressing the video material;

to a first video storage medium which is randomly address-
able;

a second video storage medium which is serially address-
able;

an output for delivering the video material to the display
device;

15 Q user control; and
processing hardware or software operative to perform the
following functions under user control:
a) store the digitally compressed video material in one

or both of the first and second video storage media,
20 and

b) output the video material for monitoring to the dis-
play device.

34. The digital video recording and monitoring system of
claim 33, wherein the processing circuitry is operative to

25 sirnultaneously stole the digitally compressed video material
in the first and second video storage media.

35. The digital video recording and monitoring system of
claim 33, wherein the,first video storage medium is a mag-
neticdisk

30 36. The digital video recording and monitoring system of
claim 33, wherein the second video storage rnedium is a
magnetic tape.
37. The digital video recording and monitoring system of

claim 33, wherein the processing circuitry further permits
35 searching of the video material previously recorded on the

firststoragemedium wMlecontinuing tostore the material on
the second storage medium.

38. The digital video recording and monitoring system of
claim 33, wherein the .spatial parameters and temporal

ao parameters ofthe video material in the first or second storage
medium are differentfrorn the spatial parameters and tempo-
ral parameters of the video material deCivered to the display
device.

39. The digital video recording and monitoring system of
as claim 33, further including one or more video cameras inter-

faced to the one or more inputs.
40. The digital video recording and monitoring system of

claim 33, further including:
a plurality of video cameras interfaced to the one or more

50 inputs; and
the video material from d~erent cameras is visible in dif-
ferent windows on the display device.

41. The digital video recording and monitoring systern of
claim 33, wherein the temporal parameters include frame

55 rate and the spatial parameters include image dimension in
pixels.
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