Case 1:06-cv-00404-LPS Document 211 Filed 06/10/09 Page 1 of 31 PagelD #: 4946

IN THE UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF DELAWARE

ST. CLAIR INTELLECTUAL PROPERTY
CONSULTANTS, INC.

Plaintiff,
Civil Action No. 06-404-JJF-LPS
V.

PALM, INC., SANYO ELECTRIC CO., LTD., JURY TRIAL DEMANDED
SANYO NORTH AMERICA CORPORATION,
CONCORD CAMERA CORPORATION,
KYOCERA WIRELESS CORPORATION,
KYOCERA SANYO TELECOM, INC., VIVITAR
CORPORATION, PETTERS GROUP
WORLDWIDE, L.L.C., POLAROID CONSUMER
ELECTRONICS, L.L.C., POLAROID HOLDING
COMPANY, POLAROID CORP., AIPTEK
INTERNATIONAL INC., AIPTEK INC., HTC
CORPORATION, H.T.C. (B.V.I) CORP., HTC
AMERICA INC., and T-MOBILE U.S.A., INC.,

Defendants.

THIRD AMENDED COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff St. Clair Intellectual Property Consultants, Inc. (“St. Clair”) for its cause of
action against Defendants Palm, Inc., Sanyo Electric Co., Ltd., Sanyo North America
Corporation, Concord Camera Corporation, Kyocera Wireless Corp., Kyocera Sanyo Telecom,
Inc., Vivitar Corporation, Petters Group Worldwide, L.L.C., Polaroid Consumer Electronics,
L.L.C., Polaroid Holding Company, Polaroid Corp., Aiptek International Inc., Aiptek Inc., HTC
Corporation, H.T.C. (B.V.L) Corp., HT'C America Inc., and T-Mobile U.S.A., Inc. (collectively
referred to as “the Defendants™), states and alleges as follows:

1. St. Clair is a Michigan corporation having its principal place of business at 16845

Kercheval Avenue, Suite Number Two, Grosse Pointe, Michigan 48230-1551.
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2. Defendant Palm, Inc. is a Delaware corporation having its principal place of
business at 950 West Maude Avenue, Sunnyvale, California 94085.

3. Defendant Sanyo Electric Co., Ltd., is a Japanese corporation having its principal
place of business at 5-5 Keihan Hondori, 2-Chome Moriguchi, 570-8677, Osaka, Japan.
Defendant Sanyo North America Corporation is a Delaware corporation having its principal
place of business at 2055 Sanyo Avenue, San Diego, California 92154. These Defendants are
collectively referred to as the “Sanyo Entities.”

4. Defendant Concord Camera Corporation is a New Jersey corporation having its
principal place of business at 4000 Hollywood Boulevard, Suite 650 North, Hollywood, Florida
33021.

5. Defendant Kyocera Wireless Corp. is a Delaware corporation having its principal
place of business at 10300 Campus Point Drive, San Diego, CA 92121.

6. Defendant Kyocera Sanyo Telecom, Inc. is a Delaware corporation having its
principal place of business at 21605 Plummer Street, Chatsworth, CA 91311.

7. Kyocera International, Inc., the immediate parent company for both Kyocera
Wireless Corp. and Kyocera Sanyo Telecom, Inc., is the North American holding company for
the Japan based Kyocera Corporation. Kyocera Corporation is both Kyocera Wireless Corp.’s
and Kyocera Sanyo Telecom, Inc.’s ultimate parent company:.

8. Defendant Vivitar Corporation is a California corporation having its principal
place of business at 520 Graves Avenue, Oxnard, California 93030.

9. Defendant Polaroid Corp. is a Delaware corporation having its principal place of
business at 1265 Main Street W2-2C, Waltham, Massachusetts 02451. Defendant Polaroid

Holding Company is a Delaware corporation having its principal place of business at 1265 Main
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Street W2-2C, Waltham, Massachusetts 02451. Defendant Petters Group Worldwide, L.L.C. 1s a
Delaware limited liability company having its principal place of business at 4400 Baker Road,
Suite 900, Minnetonka, Minnesota 55343. Defendant Polaroid Consumer Electronics L.L.C.
(formerly Petters Consumer Brands, L.L.C.) is a Delaware limited liability company having its
principal place of business at 4400 Baker Road, Suite 900, Minnetonka, Minnesota 55343.
These Defendants are referred to herein as the “Polaroid Entities.”

10.  Defendant Aiptck International Inc. is a Taiwanese company, having its principal
place of business at No. 19 Industry Road 4, Science Park, Hsinchu 300, Taiwan, Republic of
China. Defendant Aiptek Inc. is a California corporation having its principal place of business at
51 Discovery, Suite 100, Irvine, California 92618. These Defendants are referred to herein as
the “Aiptek Entities.”

11.  Defendant HTC Corporation (f/k/a High Tech Computer Corp.) is a Taiwanese
company having its principal place of business at 23 Xinghua Road, Tacyuan City, Taoyuan
County 330, Taiwan, Republic of China. Defendant H.T.C. (B.V.I) Corp. is a British Virgin
Island corporation having its principal place of business at Caribbean Corporate Services
Limited, Road Town, Virgin Islands UK. Defendant HTC America Inc. (f'k/a HTC USA Inc.)
is a Texas corporation having its principal place of business at 13920 Southeast Eastgate Way,
Suite 400, Bellevue, Washington 98005. These Defendants are referred to herein as the “HTC
Entities.”

12.  Defendant T-Mobile U.S.A. Inc. is a Delaware corporation having its principal
place of business at 12920 SE 38th Street, Bellevue, WA 98006.

13.  This is an action for patent infringement arising under the Acts of Congress

relating to patents, including Title 35 United States Code § 271 and §§ 281-285. This Court has
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subject matter jurisdiction under the provisions of Title 28 United States Code § 1338(a), and
venue with respect to the Defendants is properly within this district under the provisions of Title
28 United States Code § 1391(b) and (c) and § 1400(b). Personal jurisdiction over Defendants
comports with the United States Constitution and 10 Del. C. § 3104 of the Delaware Code
because Defendants have committed and continue to commit and have contributed and continue
to contribute to acts of patent infringement in this district as alleged in this Complaint, and with
respect to Palm, Inc., Sanyo North America Corporation, Kyocera Wireless Corp., Polaroid
Corp., Polaroid Holding Company, Polaroid Consumer Electronics, L.L.C., Petters Group
Worldwide, L.L.C., and T-Mobile U.S.A., Inc. because they are citizens of this state.

14. On August 11, 1992, United States Letters Patent No. 5,138,459 (“‘459 patent”)
entitled “Electronic Still Video Camera With Direct Personal Computer (PC) Compatible Digital
Format Output” was duly and legally issued to Personal Computer Cameras, Inc., as assignee of
the inventors, Marc K. Roberts, Matthew A. Chikosky, and Jerry A. Speasl. A copy of the ‘459
patent is attached hereto as Exhibit A.

15.  On or about November 21, 1995, St. Clair acquired ownership of all Personal
Computer Cameras, Inc.’s digital camera patents and technology, including the ‘459 patent, by
assignment.

16. On July 25, 2000, United States Letters Patent No. 6,094,219 (“*219 patent™)
entitled “Electronic Still Video Camera With Direct Personal Computer (PC) Compatible Digital
Format Output” was duly and legally issued to St. Clair as assignee of the inventors, Marc K.
Roberts, Matthew A. Chikosky, and Jerry A. Speasl. A copy of the ‘219 patent is attached hereto

as Exhibit B,
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17. On May 15, 2001, United States Letters Patent No. 6,233,010 (“*010 patent™)
entitled “Electronic Still Video Camera With Direct Personal Computer (PC) Compatible Digital
Format Qutput” was duly and legally issued to St. Clair as assignee of the inventors, Marc K.
Roberts, Matthew A. Chikosky, and Jerry A. Speasl. A copy of the ‘010 patent is attached hereto
as Exhibit C.

18. On November 27, 2001, United States Letters Patent No. 6,323,899 (‘899
patent”) entitled “Process For Use In Electronic Camera”™ was duly and legally issued to St. Clair
as assignee of the inventors, Marc K. Roberts, Matthew A. Chikosky and Jerry A. Speasl. A
copy of the ‘899 patent is attached hereto as Exhibit D.

19, St. Clair has been and is still the owner of the ‘459, ‘219, ‘010 and ‘899 patents,
(collectively the “patents-in-suit”).

20. Claims of the patents-in-suit have been construed by this Court in St. Clair
Intellectual Property Consultants, Inc. v. Sony Corporation, Sony Electronics Inc. and Sony
Corporation of America (“St. Clair v. Sony Corp.”), Civil Action No. 01-557 (JJF), by the
Court’s Memorandum Opinion and Order of September 3, 2002.

21. By unanimous jury verdict on February 25, 2003, the jury in St. Clair v. Sony
Corp. found 15 asserted claims of the patents-in-suit infringed by digital cameras sold in the
United States by Sony Corporation and awarded damages in the amount of $25,000,000.00.

22. Sony Corporation has entered into an agreement with St. Clair to license the
patents-in-suit.

23.  Claims of the patents-in-suit have also been construed by this Court in St. Clair
Intellectual Property Consultants, Inc. v. Canon Inc., Canon U.S.A., Inc., Casio Computer Co.,

Ltd., Casio, Inc., Seiko Epson Corporation, Epson America, Inc., Fuji Photo Film Co., Lid., Fuji

80701482.1




Case 1:06-cv-00404-LPS Document 211 Filed 06/10/09 Page 6 of 31 PagelD #: 4951

Photo Film US.A., Inc., FujiFilm America, Inc., Kyocera Corporation, Kyocera International,
Inc., Kyocera Optics, Inc., Minolta Co., Ltd., Minolta Corporation, Nikon Corporation, Nikon
Inc., Olympus Optical Co., Ltd., and Olympus America Inc. (“St. Clair v. Canon Inc.”) in Civil
Action No. 03-241 (JJF), by the Court’s Memorandum Opinion and Order of August 31, 2004.

24.  Nikon Corporation has entered into an agreement with St. Clair to license the
patents-in-suit.

25. Minolta Co., Ltd. has entered into an agreement with St. Clair to license the
patents-in-suit.

26.  Olympus Optical Co., Ltd. has entered into an agreement with St. Clair to license
the patents-in-suit.

27. Seiko Epson Corporation has entered into an agreement with St. Clair to license
the patents-in-suit.

28.  Casio Computer Co., Ltd. has entered into an agreement with St. Clair to license
the patents-in-suit.

29.  Kyocera Corporation has entered into an agreement with St. Clair to license the
patents-in-suit.

30. Pentax Corporation has entered into an agreement with St. Clair to license the
patents-in-suit.

31.  Samsung Techwin Co., Lid. has entered into an agreement with St. Clair to
license the patents-in-suit.

32. By unanimous jury verdict on October 8, 2004, the jury in Sz. Clair v. Canon Inc.

in this Court found 16 asserted claims of the patents-in-suit not invalid and infringed by digital
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cameras sold in the United States by Canon Inc. and Canon USA, Inc. and awarded damages to
St. Clair in the amount of $34,716,482.49.

33.  The litigation between St. Clair, Canon Inc. and Canon USA, Inc. has been
resolved under confidential terms.

34. By majority jury verdict on October 25, 2004, the jury in St. Clair v. Canon Inc.
in this Court found 16 asserted claims of the patents-in-suit not invalid and infringed by digital
cameras sold in the United States by Fuji Photo Film, Co., Ltd., Fuji Photo Film U.S.A., Inc., and
Fujifilm America, Inc., and awarded damages to St. Clair in the amount of $3,003,465.00.

35. On November 9, 2004, St. Clair filed St. Clair intellectual Property Consultants,
Inc. v. Samsung Electronics Co., Ltd., Samsung Electronics America, Inc., Samsung
Telecommunications America, L P., Matsushita Electric Industrial Co., Ltd., Matsushita Electric
Corporation of America, Victor Company of Japan, Ltd., JVC Company of America, Nokia
Corporation, Nokia, Inc., Hewlett-Packard Company, Eastman Kodak Company, Civil Action
No. 04-1436 (JIF), alleging infringement of the patents-in-suit by each named defendant.

36.  On August 10, 2005 and on April 3, 2006, in response to reexamination
proceedings initiated by Sony, the USPTO served notices that the reexamination proceedings
were terminated and it would issue re-examination certificates confirming patentability of all
claims of the patents-in-suit.

37. Defendants have made, offered to sell, imported, used and/or sold in this judicial
district and elsewhere in the United States, digital cameras that directly, contributorily, or by

inducement infringe one or more of the claims of the patents-in-suit.
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38.  Defendants have, by their advertising, product instruction, import and/or sale of
digital cameras in the United States, induced infringement of one or more claims of the patents-
in-suit.

39.  The infringement by Defendants of the patents-in-suit has injured St. Clair and
will cause St. Clair added irreparable injury and damage in the future unless Defendants are
enjoined from infringing said patents.

40. The following Defendants have had, for some time, actual knowledge of the
patents-in-suit and have willfully, deliberately, and intentionally infringed the claims of said
patents: Palm, Inc., Concord Camera Corporation, Kyocera Wireless Corp., Kyocera Sanyo
Telecom, Inc., Sanyo Entities, Vivitar Corporation, the Polaroid Entities, Aiptek Entities, HTC
Entities, and T-Mobile U.S.A., Inc.

41. A jury trial is demanded on all triable issues, pursuant to Rule 38 of the Federal
Rules of Civil Procedure.

WHEREFORE, Plaintiff St. Clair prays for judgment as follows:

a. That Defendants have infringed the ‘459, 219, ‘010, and 899 patents;

b. That the Defendants and their respective agents, servants, officers, directors,
employees and all persons acting in concert with them, directly or indirectly, be temporarily and
permanently enjoined from infringing, inducing others to infringe, or contributing to the
infringement of the ‘459, ‘219, ‘010 and *899 patents;

c. That the Defendants be ordered to account for and pay to Plaintiff St. Clair the
damages to which St. Clair is entitled as a consequence of the infringement of the ‘439, *219,

‘010 and ‘899 patents;
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d. That a post-judgment equitable accounting of damages be ordered for the period

of infringement of the ‘459, ‘219, ‘010 and ‘899 patents following the period of damages

established by St. Clair at trial;

€. That such damages be trebled for the willful, deliberate and intentional

infringement by Defendants as alleged herein in accordance with Title 35 United States Code §

284;

f. That Plaintiff St. Clair be awarded its costs and attorneys fees herein in

accordance with Title 35 United States Code § 285; and

g. That Plaintiff St. Clair be awarded such other and further relief as the Court may

deem just and equitable.

Of Counsel:

Ronald J. Schutz, Esq.
Becky R. Thorson, Esq.
Carric M. Lambert, Esq.
Annie Huang, Esq.
Seth A. Northrop, Esq.
ROBINS, KAPLAN, MILLER
& CIRESI L.L.P.
2800 LaSalle Plaza
800 LaSalle Avenue
Minneapolis, MN 55402
{612) 349-8500

Dated: April 6, 2009
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: k L. Cottrell, III (#2555)
cottrell@rlf.com

Chad M. Shandler (#3796)
shandler@rlf.com

Laura D. Hatcher (#5098)
hatcher@rlf.com

Michelle E. Whalen (#5246)
whalen(@rlf.com

RICHARDS, LAYTON & FINGER, P.A,
One Rodney Square

920 North King Street

Wilmington, DE 19801

(302) 651-7700

Attorneys for Plaintiff St. Clair Intellectual
Property Consultants, Inc.
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1571 ABSTRACT

An electronic still camera comprising a lens, shutter,
and exposure control system, a focus and range control
circuit, a solid state imaging device incorporating a
Charge Couple Device (CCD) through which an image
is focused, a digital control unit through which timing
and control of an image for electronic processing is
accomplished, an Analog-to-Digital (A/D) converter
circuit 1o convert the analog picture signals into their
digital equivalents, a pixel buffer for collecting a com-
plete row of an image’s digital equivalent, a frame

_ buffer for collecting all rows of an image’s digital equiv-

alent, and a selectively adjustable digital image com-
pression and decompression algorithm that compresses
the size of a digital image and selectively formats the
compressed digital image to a compatible format for
cither the IBM Personal Computer and related architec-
tures or the Apple Macintosh PC architecture as se-
lected by the operator so that the digital image can be
directly read into most word processing, desktop pub--
lishing, and data base software packages including
means for executing the appropriate selected decom-
pression algorithim; and a memory input/output inter-
face that provides both temporary storage of the digital
image and controls the transmission and interface with
a standard Personal Computer {PC) memory storage
device such as a digital diskette. The digital diskette is
removable inserted into the housing of the camera prior
top use in recording digital image data,

18 Cleims, 11 Drawing Sheets
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ELECTRONIC STILL VIDEO CAMERA WITH
DIRECT PERSONAL COMPUTER(PC)
COMPATIBLE DIGITAL FORMAT OUTPUT

BACKGROURD OF THE INVENTION

1. Field of the Invention

This invention gcnerally relates to an electromc still
video camera and in particular to an improved elec-
tronic still camera which converts a still picture of an
object or scene into an operator selectable compressed
digital signal format for storage utilizing & compres-
sion/decompression algorithm, such as the Joint Photo-
graphic Experts Group (JPEG) algorithm standard for
example, formatted into Personal Computer (PC) com-
patible format retaining the images’ color information,
and stored on a PC compatible memory diskette. For
example, the diskette can be a three and a half (33) inch
digital diskette. The digital diskette is removeable from
the electronic camera for direct insertion ‘into a PC
which contains the previously loaded’ correspondmg
dccompress;on algorithm whereby the digital image is
in a format compatible for immediate use with word
processing, desk top publishing, data base, and mu]u-
media applications.

2. Description of the Prior Art

FIG. 1 is a-schematic block diegram showing struc-
ture of a conventional prior art electronic still camera
system, in which 2 CCD image sensor element 1z con-
verts a still image of an object into an analog color
video signal when the shutter control circuitry 2a is
activated. The output color video signal of the image
sensor clement is then routed to the signal processing
subsystem 32 where the signal is converted to Nationat
Television System Committee (NTSC) or other com-
posite video formats (such as the European video stan-
dard Phase Alternating Line-PAL) and logged in ana-
log forinat onto a mass memory storage device such as
an analog video floppy disk, Electrically Erasable Pro-
grammable Read Only Memory (EEPROM), analog

audio cassette, bubble memory, or other storage device
" Sg. Power is supplied by a rechargeable/removable
battery system 4a.

An electronic camera that converts an image into
electronic image signals and transferred to a memory
storage device is disclosed in the following: U.S. Pat.
No. 4,131,919; 1.S. Pat. No. 4,456,931; U.S, Pat. No.
4,758,883; U.S. Pat. No. 4,803,554; and U.S. Pat. No.
4,837,628,

- Conventional prior art electronic still cameras, for
example of the types disclosed in the aforementioned
references, produce an electronic signal corresponding
to a desired image in analog format such as the National
Television System Committee (NTSC) or similar on
magnetic or electronic storage media for either perma-
nent or temporary storage to facilitate viewing on a
television or video monitor. With the current state of
the art, it is expensive and time consuming to convert
the analog image equivalent to a digital format for di-
rect utilization with PC software applications. Cur-
rently, to convert an image captured on an electronic
still camera to .a PC compatible format one must con-
vert the signal back to either a composite NTSC or
RGB video signal and use a conversion device such as
a “frame grabber” (a digital circuit board installed into
PCs that convert video images into PC compatible
formats) of the type sold commercially by Aapps Cor-
poration, Orange Micro, RasterOps, and others or con-
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2
vert the image to a hard-copy print (a photograph) and
utilize an clectronic “scanner”, a piece of equipment
that connects to a PC, which converts an image into a
digital format. The later technique is employed exten-
sively within the desktop publishing industry.

SUMMARY OF THE INVENTION

It is the object of this invention to provide an im-
proved electronic still camera with operator selectable
picture compression in one of a plurality of operator
selectable digital data formats recordable on a standard
removeable magnetic diskette common to personal
computers.

It is a further object of this invention to provide an
improved electronic still camera that provides digital
image files for immediate and direct incorporation into
popular word processing, desktop pubhshmg, and other
software programs on PCs.

It is another object of this invention is to provide an
improved electronic still camera that, under user selec-
tion, can record and store still images selectively com-
pressed in a directly insertable digital memory storage
device into a PC 'in either color or black and white
formats thus facilitating storage of a large number of
imzges with the signal flag indicating the degree of
compression selected by the operator as well as the

color/black and white mode selection being stored as -

dxgltal values on the digital memory storage device wnth
each image frame,

An additional object of this invention to prowdc an
electronic still camera device that can rapidly capture a
series of images automatically as well as singularly.
Also, this camera provides multiple outpats in both
video format for monitor and display of images and
digital formats to facilitate data transmission, additional
processing, or storage 10 8 variety of storage media.

It is still another object of this invention is to provide
a more efficient electronic still camera that can take a

still picture with operator selectable high, medium, or.

low resclution in either color or black and white by
electronic shutter and exposure control by utilizing a
variety of electro-optical sensors including Charge
Coupled Devices (CCD), Infrared (IR), and Ultra Vio-
let (UV} which can be directly or remotely controlled
by analog, digital, or radio frequency (RF) control
signals,

A further ob_]cct of this invention is to provide a
programmable video picture translator device for effi-
ciently converting electronic still images in analog com-
posite video format into digital data format readable by
a PC. This translator device also provides additionat
video inputs and outputs for capturing video images,
monitoring video images on monitors and displays, and
can transmit cither compressed or unprocessed digital
u:nagc data through a variety of output 1/0 channels in
various formats such as serial, parallel, etc, Also, this
invention c¢an incorporate sound/voice with images
thru additiona! interface circuitry and audio digitizers.
. Finally, it is the object of this invention to provide an
electronic still. camera that is efficient in design and
permits extended periods of portable operation and
which provides the user with operational status through
the use of continuous internal self-test software routines
and operator displays.




Case 1:06-cv-00404-LPS Document 211  Filed 06/10/09 Page 24 of 31 PagelD #: 4969

5,138,459

3

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a schematic block diagram of a conventionat
prior art electronic still camera.

FIG. 2 is a schematic block diagram of the overall
structure of an electronic still camera embodying the
present invention.

FIG. 2A is an illustration showing one embodiment
of an audio data file, data format flag, compression
level, and color/black and white mode selection values
stored on a digital memory diskette storage device,

FIG. 3 is 2 flowchart showing the power-up and
continuous self-test sequence in accordance with one
aspect of the present invention.

FI1G. 4 is an example of a 3 CCD array atilizable in
accordance with one aspect of the present invention.

FIG. 5A is a schematic block diagram showing the
image signal to digital signal conversion logic in accor-
dance with one aspect of the present invention.

FIG. 5B is a logic and timing diagram for the image
signal to digital signal conversion logic in accordance
with one aspect of the present invention.

FIG. 6 is an example of the control panel logic in
accordance with one aspect of the present invention.

FIG. 6A is an example of one embodiment of switch
Iog'ic of the control panel switches and controls utiliz-
able in accordance with one aspect of the present inven-
tion.

FIG. 6Bis an cxamplc of the PICT image file format
based upon the published standard provided by Apple
Computer, Inc.

FIG. 6C is an alternate embodiment of the current
invention embodying remote operation.

FIG. 7 is a simplified block diagram of the digital
conirol unit in accordance with one aspect of the pres-
ent invention.

FIG. 8 is a flowchart showing the steps of the image
compression algorithm in accordance with one aspect
of the present invention.

FIG. 9 is a block diagram of a video format translator
device in accordance with one aspect of the present
invention.

FiG. 10 is a block diagram illustrating the operation
of a translator device in accordance with one aspect of
the present invention.

FIG. 11 is an alternative embodiment of the video
format translator in accordance with another aspect of
the present invention showing additional video inputs
and data outputs.

¥1G. 12 is an alternate embodiment of the invention
showing an optional diskette format utility flowchart.

FIG. 13 is an alternate embodiment of a frame buffer
utilizable in accordance with another aspect of the pres-
ent invention showing a frame buffer stack permitting
multiple shot mode.

FIG. 14A is a block diagram of an embodiment of the
format select logic in accordance with one aspect of the
present invention.

FIG. 14B is a flow diagram illustrating the steps of
the format selection logic operations.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 2 is a schematic block diagram of the preferred
embodiment of an electronic still camera in accordance
with the principals of the invention. Referring to FIG.
2, an image optical pick-up element 1, which for exam-
ple could be a Charge Coupled Device (CCD) (or an
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Infrared (IR} or Ultraviclet {UV) sensor), converts a
still image of an object into an clectric signal when a
picture “shoot” command is initiated by the operator
via control panel 2. When taking a picture, focusing and
shutter speed are controlled by a lens system and shutter
speed selection mechanism under control of the digital
control nnit 9. The camera, like other still video cam-
eras, employs an electronic shutter system that controls
a charge storage time in a CCD array onto which an
image of an object is focused through the lens system,

When the “shoot” contro! 6 is half depressed (see
FIG. 6), a power supply voltage is supplied from the
rechargeable batteries 4 to the electronic circuits and
digital control unit 9, control pane! 2, and the disk drive
assembly 5. The exposure control circuitry not shown
generates appropriate horizontal and vertical transfer
pulses as well as field shift pulses under control of the
reference clock timing and control signals provided by
the digital control unit 9 type for driving the CCD
device and pre-processing circuitry. This design may be
of any type well known in the art for example those
cited in U.S. Pat. Nos. 4,131,919 and 4,456,931 and any
similar designs well known in the prior art.

An alternate embodiment of the present invention
that provides remote operation of the camera is shown
in FIG. 6C. When remote “Shoot™ control 30 is acti-
vated by any means for example manually, or by radi-
ant, or electronic energy, a control signal is genecrated
and routed through the external jack 31, located on the
external camera body. The exterral control 30 is electri-
cally connected to the external jack 31 by a twisted-pair
conductive cable assembly that is familiar to those
skilled in the art. Upon receipt of the externally gener-
ated “shoot™ command, the relay switch 32 is activated
and provides intermal switch closure. This closure of
switch 32 then initiates the process previously described
and provides the half V4~ voltage previously described.
The full V4 is provided via the fixed delay 33, the
value chosen to allow the diskette drive assembly 5
(FIG. 2) and associated control circuitry to initialize
prior to receiving image data.

‘When the “'shoot™ control is fully depressed in cither
embodiment, the shutter controller 15 (FIG. 6) gener-
ates a shutter pulse that generates control signals for the
A/D converters 8 allowing the image/picture data
signal in the sample and hold circuitry of the pixel mul-
tiplexer 7 to be converted into a digital signal. Control
and address instrictions of the type well known in the
art are generated from the digital control unit 9 te facili-
tate the storage of the digital image data within the pixel
buffer 10 and frame buffer 1. Upon completion of
image conversion, the contents of the frame buffer are
transferred to the compression processor 12 which for
example may be of the many versions currently offered
commercially such as C-Cube’s (San Jose, Calif, ) four
chip Application Specific Integrated Circuit (ASIC)
sct. In the compression processor 12, the Joint Photo-
graphic Experts Group (JPEG), a part of the Interna-
tional Standards Organization (ISO) which is a subset of
the International Telegraph and Telephone Committee
(CCITT), image compression algorithm fully described
in Report # JTC1/SC2/WG8-dated 1985 is performed
under control of the digital control unit 9 to compress
the size of the image. A variable selectable compresslon
ratio of up to 50:1 is pcrformcd on the digital image
frame. Other compression ratios are operator selectable
via the control panel 2 switches 14A and 14B (FIG. 6).
The compressed digital frame is then formaited into
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either an IBM PC/Clone (such as GIFF) or Apple
Macintosh (such as PICT II) image file format depend-
ing on the setting selected by the operator for a user
switch 17 (FIG. 6) position on the control panel 2. After
formatting, the file is Written into a temporary memory
buffer within the disk input/output (I/0) interface cir-
cuit 13 which, under the command of the digital control
unit 9, controls the high density (1.4 Mbyte storage
capacity) disk drive urit 5. Following file transfer to the
diskette ¢.g., the frame counter display 22 on the control
panel 2 is updated by appropriate control signals and the
camera is ready to undergo the same procedure for the
next image. Power to the electronic circuits and disk
drive system is terminated following release of the
“shoot™ control switch 6. .

In accordance with the preferred embodiment of this
invention, it is permissible for the uscr to select various
resolution quality image recording levels with the
higher levels being at the expense of memory disketie
storage capacity. The position of switches 14A and 14B
for example could represent & unique digital mark or
word that denotes the respective switch position and is
sensad during initial power application and periodically
during operation. FIG. 6A illustrates typical logic
AND gate circuits 60z and 60b utilizable in conjunction
with switches 14A and 14B or switch 17 to generate
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sppropriate signals to designate respective switch posi- -

tions and generate appropriate control signals from.
The switch positioned in the High position for high
resoluiion allows only four to five images to be stored,
while Med. switch position for medium resolution al-
lows approximately twenty five images to be stored,
and Low for low resolution allows up to fifty images to
be stored on a single diskette. Also, by selecting black
and white mode instead of color via switch 14B, the
operator may select additional storage capacity since
storage is increased by a factor greater than three {one
element per pixel versus three for color). Various image
resolution combinations are permissible because the
operator can select a different resolution and mode
setting for each image prior to image signal capture.
This is accomplished by marking or *‘tagging” each
image frame data information signa! with the resolution
and mode of each image as it is written onto the mem-
ory diskette in any suitable manner, for example as
shown in FIG. 2A. With reference to FIG. 2A, diskétte
%0 has tracks 51a, 52b, . . . 52n. With reference to track
525 there is shown a representative portion of segment
53 depicting a typical image file information format
having digital bit 54 depicting color mode, and digital
bits 55 representing compression resolution level mark-
ings or tags. With reference to color mode tag 54 it can
be seen that if switch 14B is in the color position tag 54
is recorded as a logical “one™ or true-conversely if bit
54 is recorded as a logical “zero™ it corresponds to the
black and white position of switch 14B. Similarly as
shown switch 14A. would record in memory position 35
a binary “zero” for low resolution, a binary “one” for
medium resolution and a binary “two” for high resolu-
tion selections by the operator. By incorporating this
“tagging” approach, it is possible for the decompression
algorithm, loaded into any PC prior to use or written
onto the memory storage diskette along with the image
data, to automatically determine the appropriate level
of compression associated with image file and execute
decompression cfficiently.

Still another alternate embodiment in accordance
with this invention incorporates an acoustic digitizer
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circuit which digitizes sound. There are several digitiz-
ers commercially available such as the Apple Computer
Inc. Musical Instrument Data Interface (MIDI) adap-
tor. The output of this digitizer may be selectively con-
nected to the CPU 20 (FIG. 7) via an additional I/0
interface similar to the auxiliary 170 interface 80. The
sound or audio associated with each image can be re-
corded, digitized, and stored on the diskette device on
available tracks in an identical manner previously de-
scribed (FIG. 2A). An image file in accordance with
this embodiment would be appropriately marked or
tagged with the corresponding digitized audio file 56
(F1G. 2A). Upon playback on a sound configured PC,
both the image and the corresponding audio would then
be viewed and heard simultaneocusly.

It should be noted that a major advantage a camera in
accordance with the present invention has over conven-
tional still video cameras is that a camera according to
this invention is capable of storing multiple digital im-
ages in semiconductor memory temporarily at a rapid
rate while, simultaneously, the image compression pro-
cessor 12, file formatter software algorithm, and disk
X/0 interface 13 that stores formatted files continue to
function in concert together at a slowet rate, This effi-
cient design coupled with VL.SI low power, high speed
semiconductor memory devices (10 and 11 FIG. 5A and
24 FIG. 7) allows this operational capability.

Like most other still video and conventional film
cameras, when the “shoot” control & (FIG. 6) is fully
depressed, a control signal is generated from the digital
contro] unit 9 that generates & trigger signal on the
control panel 2 to cause a flash unit 16 (FIG. 6) to irradi-
ate a flash of light onto the subject image.

During initial camera operation, the user first inserts
a diskette such as a standard three and a half inch or
similar storage medium. Various memory diskette sizes
and formats are suitable for the invention. However, for
the preferred embodiment either a double-density (800
Kbytes of storage) or a high-density (1.4 Mbytes of
storage) diskette in a three and a half inch format which
are readily availsble from various commercial sources
such as Sony, Maxell, and Verbatim. The user must then
select the desired PC format (IBM PC/Clone or Apple
Macintosh, ete.) via switch 17-(FIG. 6) on the control
panel 2. As shown in FIG. 3.; after turning on the power
switch or inserting a diskette 50, the digital control unit
9 performs a self test of all internal circuitry, battery,
disk drive unit, ahd control panel. Should any failures
be deiected, an appropriate error indicator is illumi-
nated on the control panel. During the power-on se-
quence (see FIG. 3 and FIG. 12), the inserted diskette
50 is automatically checked for formatting consistencies
in accordance with the format selected by the format
switch.17 on the control panel 2 (IBM/Apple/etc.) and
for available storage space by checking the boot block
on the diskette, a'technique that will be familiar to those
skilled in the art. Should any inconsistencies be de-
tected, an error indicator is illuminated on the control
panel (ie, disk full; unformatted, etc.). The operator

frame counter display 22 (FIG. 6) is then updated to .

show the maximum number of pictures available based
upon indicated operaior selections (color/black and
white), diskette type (double versus high density), and
capacity (partially full versus empty diskette). During
operation, the operator can selectively erase a frame
and record over it if desired by selecting the erase mode
of operation from the control pane! and toggling the
forward/reverse control.
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The optics for the preferred embodiment of the in-
vention is a commercially available one-half inch (™)
color CCD device having a pixel grid array of 780 488
as pictorially depicted in FIG, 4. This results in 380,640
pixel elements which results in a commercially accept-
able quality resolution image as will be understood by
those skilled in the art. In a color imaging device (CCD
array) photoelectric elements, such as photodiodes, are
arranged in a two dimensional array with optical filters
for R (red), G (green), and B (blue). Various arrange-
ments of optical filters are well known and the arrange-
ment of optical filters is not limited to a particular one
with this invention. During operation cach pixel stores
a charge corresponding to the amount of incident light.
The RGB components of each pixel's charge is sequen-
tially read out via a horizontal/vertical addressing
scheme that will be familiar to those skilled in the art.

As shown in FIG. 5A; each charge, when addressed,
is amplified and processed in & sample and hold (5/H)
circuit 18. The analog voltage in each S/H circuit is
digitized by an associated analog to digital (A/D) con-
verter 8. The digital values are routed and collected in
the pixel buffer 10. Following completion of discrete
pixel element conversion and subsequent formatting in
the pixel buffer which is under Control Processor Unit
{CP1J} 20 software control, the output of the full pixel
buffer is routed to the frame buffer 11 by digital control
unit 9. This process continues until a complete frame is
collected within the frame buffer. The general digital
logic and timing and control signals for this circuitry is
shown in F1G. 5B. The timing is provided by a master
clock that i5 an integral part of the CPU microproces-
sor. For example, the MOTOROLA 68040 micro-
processor has a clock specd of approximately 40 Mega-
hertz (MHZ) which results in a clock period of 25 nano-
seconds (nsec.). This clock pulse is used by the function
and address decoder 19 (FIG., 6) to generate the address
and control signals shown in FIG. 5B as would be un-
derstood by those skilled in the art. The circuit of the
present invention may be designed by one skilled in the
art to function with a variety of microprocessor archi-
tectures and is not limited to any one in particular. One
can see from the timing chart that the S/H circuit is
allowed (via the SE command) to charge to a voltage
level indicative of the analog voltage impinging upon
the pixel element (via the PS command). After a fixed
time period, the A/D converters are cnabled (via the
CE command) to begin conversion of the analog volt-
age value on the S/H. Upon completion of conversion,
a conversion completion signal (CC) is generated by the
A/D and routed back to the S/H circuit (via the SC
command which is generated by the function and ad-
dress controller 19) to discharge the'stored analog volt-
age in anticipation of the next pixel element conversion
process. Next, the output of the A/D converter 8 is
clocked into the pixel buffer 10 (via the PB command).
When the pixel buffer 10 is full, the output is clocked
out to the frame buffer 11 (via the FB command) and
the pixel multiplexer address circuitry selects the next
pixel for conversion. Reset signals (RST) are sent to all
circuit elements to allow these devices to reset prior to
receiving the next analog value. .

Another novel concept of the present invention as
illustrated in FIG. 5A. and 5B utilizes a technique of
paralleling the S/H and A/D devices for each pixel
element thus accelerating the image signal analog-to-
digital conversion process. This is accomplished by
eliminating the serial S/H and A/D path typical of
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prior art still video camera designs. In addition, high-
speed, low-power devices available from Sony, Burr-
Brown, Datel, Analog Devices, ang others facilitate the
increased conversion throughput of the S/H and A/D
circuits with pixel conversion times of less than 150
nanoseconds (nsec.). For example, Sony’s video A/D
converter Device part number CXA1016P/K performs
up to 50 million samples per second or 20 nsec. per
conversion. This device, or similar, may be used in the
preferred embodiment of the present invention. As cx-
plained previously, prior art still video camera designs
multiplex each signal component into a common/singu-
lar A/D path to reduce the number of components and
power consumption. However, in accordance with
another aspect of the present invention components
such as C-MOS and ECL devices coupled with minia-
turized packaging techniques such as surface mount
devices (SMD) and ASIC technology make it feasible
to incorporate these devices in a parallel design in order
to realize a substantial increase in conversion speed with
no appreciable increase in power consumpiion. There-
fore, this design approach provides significant conver-
sion throughput increases over previous designs.

The extremely high conversion speed in accordance
with another concept of the present invention makes
multiple high-speed camers operation possible in an
alternate embodiment. For example, total conversion
time required for the aforementioned CCD array utiliz-
ing the circuit of the present invention (FIG. 5A) re-
quires approximately 380,640 % 150 nsec. or 38 millisec-
onds {msec.). Additional time (approximately 5 msec.)is
required for timing and control signal latency. Thus,
total conversion time for a complete image frame prior
to compression processing and logging to the memory
storage diskette 50 is Iess than fifty msec. This allows
for approximately 20 images to be captured in a one
second period. By adding additional RAM 11A (FIG.
13) or other forms of commercially available random
access memery to the frame buffer 11, image frames
could be “pushed” onto a semiconductor memory stack
for temporary storage aliowing the compression pro-
cessor and data interface circuitry to perform their
respective functions at a slower rate. As shown in FIG.
13, cach unprocessed image frame would be recorded
or “pulled” from the stack on a “First-In, First-Out”
(FIFO) manner until all images in the stack queue were
processed and written 1o the storage diskette via the
disk 170 circuitry 13. ’

As shown in FIG. 6, control pancl ssitings are moni-
tored by the CPU 20, 2 microprocessor, thus allowing
the appropriate timing, control, and signal processing to
be effected properly. The microprocessor 20 may be of
the type 68040 manufactured by MOTOROLA, Intel’s
BO386 series, or equivalent microprocessors which spec-
ifications are commercially available and are incorpo-
rated herein by reference. The microprocessor utiliza-
tion of this invention, which is in the digital control unit
9, transmits commands and status to specific controls,
functions, and displays in the control panel as well as
receiving both circuit status/control data and operator
commands through polling the operator switch settings
14A, 14B, and 17 via the bidirectional function and
address decoder 19. This approach allows the user to
know immediately how much storage capacity remains
in the image storage diskette 50 as well as the camera’s
overall operational and functional status through the
use of status displays 21, 22, and 23 and ongoing sofi-
ware self-tests running in the background as depictad in
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FIG. 3. An example of this would be a low battery
situation. First, the digital control unit 9 would detect a
failure in the self-test mode. Next, the self-test light
emitting diode 21 (FIG. 6) would be illuminated and an
appropriate error display would be illuminated in the
status display 22 thus providing the user with an exact
indication of the error, Another example iflusirating the

operation of this embedded microprocessor type of -

control approach is the format switch 17 (FIG. 6). The
position of the format switch 17 is sensed upon power
application. Following diskette insertion, the boot block
on the diskette is compared with the format switch 17
setting (IBM /clone or Apple) and if the format does not

maitch or if the disk 50 is unformatted, the disk format.

status light emitting diode 23 would be illuminated and
an appropriate érror display would be illuminated in the
status display 22 thus prompting the user to take appro-
priate corrective measures,

An alternate embodiment of the present invention
involves adding an auxiliary 1/0 interface circuit or
port to the digital control unit 9. As shown if FIG. 7,
the auxiliary 1/0 port 80 connects in a manner similar to
the Disk I/0 interface 13. This additional 1/0 channel
provides for external control and monitor of all timing
and control signals internal to the camera. In addition, it
allows for the image datz to be routed past or around
the compression processor out to any additional internal
or external device such as an optical disk storage de-
vice, digital analyzef, or other data processors that
might be desired.

FIG. 7 shows the digital control unit 9. The micro-
processor 20 architecture here is typical to one familiar
with the art. The frame buffer 11 (FIG. 5A) receives
and stores the outputs of the pixel buffer 10 until a com-~
plete frame of image data is received. Then, the CPU
20, under software control, issues 2 control signal to the
optics logic in the shutter and control circuitry 15 (FIG.
6) thus resetting those functions for future image re-
cording. The full frame buffer 11, upon command from
the CPU 20, transfers it’s data into the compression
processor 12 (FIG. 2) which performs thousands of
levels of parallel pipeline processing on the image data.
The compressed image frame is then written out to the
mass memory RAM {Random Access Memory) 24
where it is temporarily stored until transferred to the
disk drive assembly 5 via the disk 1/0 interface cir-
cuitry 13.

Referring to FIG. 8§, a flowchart shows the steps
‘involved in the image compression process performed
by the image compression processor 12 (FIG. 2) in
accordance with the preferred embodiment of the pres-
ent invention, The output of the frame buffer 11 is trans-
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formation (DCT) transform coefficients. Next, the digi-
tal image signals are converted from the RGB format
prevxously discussed in corinection with FIGS. 2, §, and
6 into luminance and chrominance signals. The lumi-
nance and chrominance signals subsequently undergo a
DCT. The cosine transformed signals are then guan-
tized and are then processed for Huffman coding. The
Huffman coded image signals are then formatted into a
form that facilitates format processing into various PC
compatible formats (GIFF, PICT2, etc.). For & more
complete understanding of the image compression pro-
cess reference may be made to L.E.E.E. Catalog No.
EHO0231-1, Library of Congress No. 85-60384 published
by the LE.E.E. Society dated 1985 and incorporated
herein by reference.

Of the two traditional classes of image compression
techniques, spatial coding and transform coding, trans-
form coding techniques lend themselves well for this
application due to computational simplicity. Transform
coding techniques that provide good visual fidelity
include: Karhunen-Loeve transform (KLT), Fourier,
cosine, sine, and Hadamard. The KL'T algorithm offers
the best visual fidelity but suffers from serious computa-
tional complications due to extremely large matrix size.
Several alternate algorithms that offer reasonable visual
fidelity that are computationally feasible for this inven-
tion include the Fast Fourier Transform (FFT), Dis-
crete Cosine Transform (DCT), and Discete Sine
Transform (DST). The DCT was adopted by the JPEG
as the preferred algorithm due to computational sim-
plicity and performance.

It should be noted that the Joint Photographic Ex-

- perts Group (JPEG) (composed of experts from many
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ferred into the input of the image compression proces-

sor 12 under the control of the digital control unit 9. As
previously described, the setting of switch 14A (FIG. 6)
is read by the CPU 20 (F1G. 7) to determine the image
resolution quality desired. Depending on the operator
selected setting of switch 14A, the unique digital word
generated by the AND gate 60a-b (FIG. 6A) which is
activated by the selected position of switch 14A s
routed to image compression processor 12 via CPU 20
(F1G. 7) which selects for example a predetermined
digital memory location containing the appropriate
corresponding compression ratio parameters under pro-
gram control.. The compression processor uses this
command value for example to establish the size of the
covariance matrix and a threshold for acceptance for
the variances produced by the Discrete Cosine Trans-
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companies including IBM, AT&T, Digital Equipment
Corp, and INTEL) compression/decompression stan-
dard was developed in 1985 in response to the lack of
interoperability between image and processing equip-
ment due to numerous proprietary standards held by
each manufacturer. The JPEG standard provides image
compression effectively up to 75 times or greater de-
pending on the visual fidelity desired. The JPEG stan-
dard is widely used in industry as an alternative to pro-
prictary algorithms such as Intel’'s own proprietary
standard called DVI which was initially developed by
RCA before being sold to INTEL, the integrated Cir-
cuit manufacturer. INTEL offers it’s own firmware
compression processor incorporating their DVI stan-
dard delivering compression ratios in excessive of 100:1..
However, a new international standard called MPEG is -
due to be announced in the 1991 time frame from the
JPEG and should offer compression ratios of 275:1 angd
greater., In the preferred embodiment of the present
invention, the JPEG standard is the preferred algorithm
chosen with the incorporation of the the MPEG stan-
dard or other similar standard in the future when avail-
able commerclally An alternate embodiment of the
preseit invention would be the incorporation of various
proprietary compre-ssmn algorithm standards such as
DVI.

The compression/ dccompress:on algorithm ﬁ.rmware
implementation of the JPEQG algorithm is available
commercially from varions sources including C-Cube,
Electronics for Imaging, Storm Technology, Burr-
Brown, Spectral Innovations Inc., INTEL, and others.
The implementation of this algorithm for the present
invention may incorporate the integrated circuit set
commercially available from C-Cube. Their four chip
ASIC JPEG algorithm implementation is performed in
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three basic steps: first, the image is divided into 8-by-8
pixel squares and applies = discrete cosine transform
(DCT) to each square resulting in 64 frequency values;
second, these frequencies are put through a quantization
algorithm to eliminate unimportant frequencies; third,
the remaining values are run through a Huffman coding
scheme to encode the most frequently occurting values
using the fewest bits. A compatible software implemen-
tation of the JPEG algorithm is available commercially
from Aladdin Systems, Radius Inc., Kodak, and others,

Those skilled in the art will be familiar with the pro-
cess and the commercially available software and firm-
ware chipsets that are currently available on the market.
The present invention incorporates both available firm-
ware chipsets in the camera and software for use in the
PC for decompression. The decompression algorithm
can be written onto the camera’s diskette 5 prior to any
image data recording. This allows the PC user to take
the diskette 50 to a PC and directly incorporate the
image data because the image file selected by the user is
automatically decompressed transparent to the user.
The algorithm can be written onto an unused track 52
or sector combination on the diskette as shown on FIG.
2A. Alternatively, the decompression algorithm can be
loaded onto a PC before inserting a diskette 50 contain-
ing compressed image data. In the latier embodiment
the resolution and mode values 54 and 55 (FIG. 2A.) for
each representative image would be read from diskette
50 in order to appropriately control the selection and
activation of the appropriate corresponding decompres-
sion algorithm. -

As shown in FIG. 7, the ocutput of the image com-
pression processor 12 is routed to the RAM memory 24
where the compressed image is formatted for either the
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PICT 11 or GIFF format depending on the setting of 35

format switch 17 (FIG. 6). It should be noted that a
large number of image formats for PCs exist. PICT and
GIFF are the most common for the Apple and IBM
PC’s and are therefore the preferred formats for the
present invention although other formats can be easily
incorporated into the design by changing the software
format routines. These software image formats are com-
mercially available from many sources most notably
Apple computers for PICT and IBM for GIFF. An
example of the PICT format is pictorially shown in
FIG. 6B as will be familiar to those skilled in the com-
puter arts. Once formatting is complete, the formatted
image data is transferred to the disk L/O interface 13 for
transfer to the magnetic recording diskette 50.

FIG. 9 and FIG. 10 illustrate the preferred embodi-
ment of the video format translator device in accor-
dance with another aspect of this invention that con-
verts other still video camera formats for example on
two inch video diskette to this invention’s selectable PC
compatible digital format. The general concept of oper-
ation is shown in FIG. 10. In FIG. 9 correspond parts
and subassemblies in translator 40 are shown with iike
numbers corresponding to FIGS. 2 and 6 having a 40
hyphenation prefix designation and such parts and sub-
assemblies perform similar functions to those described
above with reference to FIGS. 2 and 6. Referring again
to FIG. 9, the translator 40 incorporates the same com-
ponents utilized in the digital circuit card assembly
which houses both the digital control unit 9 and optics
processing circuits (pixel multiplexer 7, A/D 8, etc,
10-13). The major difference is that the CCD array 1is
replaced with an input disk drive 28, for example a two
inch (2" video disk drive assembly, and an NTSC video

40

45

55

65

12
format decoder 26 which converts the composite video
signal to an RGB format for processing as described
previously.

FIG. 11. displays an alternate embodiment of the
video format translator device 40 of the present inven-
tion that shows optional inputs 27 and outputs 28 and
29, The exact same circuitry is utilized that was used for
the translator device 40 as shown in FIG. 9 except that
inputs 27 for either an NTSC/PAL format or RGB
format video signal is provided. This allows video sig-
nals from other sources such as a cable TV, CAM-
CORDER, or other video sigual source to be digitized
and archived in a PC compatible format, Also, provi-
sions for video output jacks 28 are made to allow either
viewing of the image/video source prior to or during
image recording. Finaily, provisions are meade to pro-
vide a data output 29 to allow connection to other PC
peripherals such as a communications modem, larger/-
smaller disk drive assembly, optical disk, speciaity dis-
play or signal processor/analyzer. Either & standard
serial, parallel, or Small Computer Standard Interface
(SCST) data port can be readily connected to the auxil-
iary I/0 interface 80.

FIG. 12 depicts an alternate feature of an embodi-
ment of the present invention that shows how an in-
serted diskette 80 that is cither unformatted or format-
ted for & undesired {e.g., not corresponding to the set-
ting of switch 17—FIG, 6) PC configuration would be
automatically properly formatted for use with a camera
in accordance with another aspect of this invention.
This capability allows the user of this invention to
forego the requirement to pre-format the storage re-

- dium (diskette) on 2 PC prior to using it in the camera

operated in accordance with the present invention.
With reference to FEG. 3 the power-on sequence pro-
cess would result in an abnormal diskette format error if
the format of an inserted diskette 50 did not correspond
to the operator selected format switch 17 (FIG. 6). In
accordance with the automatic diskette format option,
CPU 20 of digital control unit 9 in response to the ab-
normal.diskette format error would initiate the diskette
format process illustrated in FIG. 12. Upon completion
of the diskette format process illustrated in FIG, 12, the
power-on sequence illustrated in FIG. 3 would continue
from step B.

Referring now to FIG. 14A, there is shown a sche-
matic block diagram of the format selection logic in
accordance with another aspect of the present inven-
tion. During the power-on sequence as described in
connection with FIGS. 3 and 12, processor 20 of con-
trol unit 9 initiates a format selection switch sample and
test routine as more fully described in the flow diagram
illustrated in FIG. 14B. Switch 17 is illusirated in FIG.
14A in the Apple PC position and logic level v1 is
applied as inputs to logic gates 60c and 60d. As illus-
trated in FI1G. 2A, the format signals 57 for the Apple
PC format is a logic “zero" and conversely the format
signal or tag 87 if the format switch 17 were in the IBM
PC or other computer type position would be a logic
“one” and “two” respectively. In response to the logic
“zero” indicating Apple PC format, processor 20 ac-
cesses 2 unique memory location XY of format memory
20-2 which for example may comprise any random
access memary with two megabytes storage capacity,
The data format for the operator sclectable predeter-
mined number of computer architectures, similar in
content and arrangement to those illustrated in FIG. 6B
for an Apple PC would be stored in memory 20-2 which
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would be addressed in response to the other operator
selectable position of switch 17 to generate the other
unique codes 57 as shown in FIG. 2A. Processor 20 in
response to a stored format subroutine more particu-
larly shown in FIG. 14B contains the allocation of data
memory addresses in disk input/output interface unit 13
in accordance with the picture image file format as
illustrated in FIG. 6B. Thus the digital video data infor-
mation signals generated by compression processor 12
are appropriately formatted and stored in memory stor-
age disk drive 5 to insure compatibility with the format
selected by the operator by selectively positioning
switch 17.

Those skilled in the art will recognize the many alter-
ations, additions ‘or changes of the preferred embodi-
ment may be made without departing from the scope of
the following claims. N

What is claimed is: " _

1. In an electronic still image camera comprising:

an optical lens, .

a shutter mechanism operably associated with said

lens,

an array of discrete light sensing pixel elements, each

pixel element being responsive when said shutter
mechanism is operated to incident illumination

from a subject image radiating through said lens .

and shutter mechanism to generate an analog pic-
ture information’signal corresponding to said sub-
ject image,
pixel multiplexing means responsive to each array of
" pixel elements for separating an output from each
pixel elemnent into its primary colot components,
analog to digital converter means responsive to the
outputs of said pixel multiplexing means for con-
verting said analog picture information signal into
corresponding digital data’information signals,

removably mounted memory means for storing said
digital data information signals, ’

" the improvement comprising output data control
means for selecting one of a plurality of different
output data format codes prerecorded in said cam-
&ra to be associated with cach said digital data
information signals where each of said plurality of
output data format codes corresponds respectively
to one of a like plurality of different data formats
for different types of computer apparatus, and

logic means responsive to said output data control

means for determining the output data format of
said digital data information signals in accordance
with a selected one of said plurality of different
output data format codes.

2. The improved electronic still camera of claim 1
further comprising picture image resolution determin-
ing means and digital data compression means for sclec-
tively determining which of a plurality of compression
algorithm parameters are to be applied to said digital
daza information signals in response to an operator acti-
vated switch means.

3. The improved electronic still image camera of
Claim 2 wherein said removably mounted memory
means comprises digital diskette means having thereon
a plurality of selectively addressable magnetic sector
_ and track sections for recording said digital data infor-
mation signals.
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ing record marking means for recording a digital coded
mark for indicating the compression alogorithm param-
eters utilized in compressing each said digital data infor-
mation signals. .

%, The improved electronic still image camera of
claim 2 further comprising record marking means for
recording a unique digital mark indicating the compres-
sion alogorithm parameters utilized in compressing
each said digital data information signals.

6. The improved electronic still camera of claim 2
further comprising record marking means for generat-
ing and recording with each said digital data informa-
tion signals a coded mark indicating the compression
algorithm parameters utilized in compressing said digi-
tal data information signals.

7. The improved electronic still image camera of
claim 1 further comprising memory formatting means
operable during the camera power-up routine to auto-
matically format said memory means in acccordance
with one of a plurality of output data formats.

8. The improved electronic still image camera of
claim 1 further comprising auwdio recording means for
simultaneously recording digital audio signals associ-
ated with each subject image and memory file correla-
tion means for associating in said memory means the
respective storage locations of said audio signals with its
associated image signals.

9. The improved electronic still image camera of
claim 1 further comprising switch activated control
means for improving the image signal storage efficiency
by selectively determining the amount of storage of said
removably mounted memory means to be associated
with storage of each picture image. )

10. An electronic still image camera comprising:

an optical lens,

a shutter mechanism operably associated with said

lens, -

an array of discrete light sensing pixel elemenis, each

pixel element being responsive when said shutter
mechanism is operated to incident illumination
from a subject image radiating through said lens to
generate an analog picture information signal cor-
responding to said subject image,

pixel multiplexing means responsive to said array of

pixel elements for separating an output from each
pixel element into its primary color components,
analog to digital converter means responsive to the
output of saild pixel multiplexing means for con-
verting said analog picture information signal into
corresponding digital data information signals,
removably mounted memory means for temporarily
storing said digital data information signals,
output data format control means for storing in said
camera at least one of'a plurality of different output
data format codes where each of said plurality of
output data format codes corresponds respectively
to one of a like plurality of different data formats
for different types of computer apparatus, and
logic means responsive to said format control means
for selectively controlling the formatting of said
digital data information signals in accordance with
a selected one of said plurality of different output
data codes.
11. The clectronic still image camera of claim 10

4. The improved electronic still image camera of 65 further comprising memory formatting means operable

claitn 3 hwerein said digital compression algorithm of
sajd digital data compression means is also recorded in
its entirety on said diskette means and fyrther compris-

to automatically format said removably mounted mem-
ory means in accordance with one of a plurality of
operator selectable data storage formats,
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12. The ¢lectronic still image camera of claim 10
further comprising image resolution determining means
for sclectively determining which of a plurality of com-
pression algorithm parameters are 10 be applied to said
digital data information signals. .

13. The elcctronic still image camera of claim 32
further comprising record marking means for indicating
which one of said plurality of compression alogorithm
parameters were utilized to compress said digital data
information signals.

14. The electronic still image camera of claim 10
wherein said removably mounted memory means com-
prises digital data disketie means and further compris-

- ing selectable diskette formatting means for automati-
cally formatting diskette means in accordance with one
of a plurality of operator selectable data formats.
15. The electronic still image camera of claim 10
further comprising remote activation means for sclec-
tively activating said camera and logic means respon-
sive to said remote activation means for intiating an
output data format check of said removably mounted
TRSMOrY Means.
16. A process for storing an electronically sensed
video image comprising the steps of:
generating an analog image signal corresponding to
the imagewise pattern of radiant light incident on a
plurality of light sensing pixel elements,

converting the analog image signals into digital elec-
tronic information signals wherein a distinct digital
electronic signal corresponds to the analog image
signals corresponding to the intensity of radiant
light falling on the light sensing pixel elements,

temporarily storing the digital electronic information
signals,

recording in selectable addressible memory means at

least one of a plurality of different digital output
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data format codes where each of said plurality of
output data format codes corresponds respectively
to one of a like plurality of different data formats
for different types of computer apparatus,
selecting from said selectable addressible memory
means one of said different digital output data for-
mat codes to be associated with each said digital
electronic information signals, and
storing said digital electronic information signals in a
digital memory in accordance with said selected
output data format code.
17. The process of claim 16 further including steps of:
detecting the presence at an electronic still camera of
a remotely generated activating signal, and
activating sald generating of said analog signal in
response to the detecting of said activating signal.
18. An electronic video image signal output data
format translator comprising:
input means for receiving image signals correspond-
ing to sensed picture information,
converter means for converting said image signais to
digital image signals,
buffer storage means for temporarily storing said
digital image signals,
output data format selection means for selecting one
of a plurality of different data format codes stored
in the translator to be associated with each said
digital image signals where each of said plurality of
different data format codes corresponds respec-
tively to one of a like plurality of different data
formats for different types of computer apparatus,
and .
output memory means for storing said digital image
signals formatted in accordance with said selected

data format code.
L [ ] * ~ -
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