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UNITED STATES DISTRICT COORT ~~ - - {
FOR THE DISTRICT OF NEW IERSEY. - '~
- yl —'i 2 O :)'_
Jean-Marc Zimmerman (JZ 7743)
ZIMMERMAN & LEVI, LLP

226 St. Paul Street - F I f;j.‘."i;,
Westfield, NJ 07090 By

Telephone: (908) 654-8000

v ,..,.‘-‘!\ WA i /g)
Attorneys for Plaintiff % =/ 7" ¢
AUDIO COMPRESSION INCORPORATED AT 8:30
WILLIAM T, WALSH
CLERK
AUDIO COMPRESSION INCORPORATED S rA
o Case No.: (:)2; H_/]/% .
Plaintiff, C" — 9 ﬂ _)
V.
COMPLAINT FOR PATENT
PANASONIC CORP. INFRINGEMENT
Defendant. DEMAND FOR JURY TRIAL

Plaintiff, Audio Compression Incorporated (hereinafter referred to as “ACI™), demands a

jury trial and complains against the defendant as follows:
THE PARTIES

1. ACl is a corporation organized under the laws of the State of Delaware, having its
principal place of business address of 21 Madera Avenue, San Carlos, California 94070.

2. On information and belief, Panasonic Corp. (hereinafter “Defendant” or Panasonic™
is a corporation organized and existing under the laws of The State of Delaware, having its principal
place of business at 1 Panasonic Way, Secaucus, New Jersey 07094-2999.

JURISDICTION AND VENUE

3. This action arises under the patent laws of the United States of America, Title 35 of
the United States Code. This Court has jurisdiction of this action under 28 U.8.C. §§ 1331 and

1338(a).

ACI Y. PANASONIC COMPLAINT
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4. On information and belief, Defendant is doing business and committing
infringements in this judicial district and is subject to personal jurisdiction in this judicial district.
5. Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391 and 1400(b),

CLAIM FOR PATENT INFRINGEMENT

6. Plaintiff, ACI, repeats and incorporates herein the entirety of the allegationg

contained in paragraphs 1 through 5 above.
7. On January 13, 1987, U.S. Patent No. 4,636,876 (hereinafter referred to as “the ‘876
patent”) was duly and legally issued to ACT for an invention entitled “Audio Digital Recording And

Playback System.” A copy of the ‘876 patent is attached to this Complaint as Exhibit 1.

8. ACT is the owner of all right, title and interest in and to the ‘876 patent.
COUNT ONE
9. Plaintiff, ACI, repeats and incorporates herein the entirety of the allegations

contained in paragraphs 1 through § above.

10. Panasonic has for a long time past and still is infringing, actively inducing the]
infringement of and contributorily infringing in this judicial district, the ‘876 patent by, among)
other things, importing, making, using, offering for sale, and/or selling devices as defined by the
claims of the ‘876 patent without permission from ACI and will continue to do so unless enjoined
by this Court.

11. Plaintiff, ACI, has been damaged by such infringing activities by the Defendant, of
the 876 patent and will be itreparably harmed unless such infringing activities are enjoined by thig |
Court.

COUNT TWO"
12. Plaintiff, ACL repeats and incorporates herein the entirety of the allegations

contained in paragraphs 1 through 11 above.

ACI V., PANASONIC COMPLAINT




: . Case 2:03-cv-017.JAP Document 1 Filed 04/17/0.3age 3 of 21 PagelD: 3
1 13'.  Panasonic’s infringement has bes;en willful and deliberate, justifying the assessment
2 || of treble damages pursuant to 35 U.S.C. §284 and attorneys’ fees pursuant to 35 U.S.C. §285
3 against that entity.
4 PRAYER FOR RELIEF
> WHEREFORE, THE Plaintiff, ACI prays for judgment against the Defendant Panasonic on
6 all the counts and for the following relief:
7 A. Declaration that the Plaintiff is the owner of the ‘876 patent, and that the Plaintiff has
§ the right to sue and to recover for infringement thereof;
? B. Declaration that the *876 patent is valid and enforceable;
10 C. Declaration that the Defendant has infringed, actively induced infringement of, and
1 contributorily infringed ‘876 patent;
12 D, A preliminary and permanent injunction against the Defendant, its officers, agents,
13 servants, employces, and attorneys, all parent and subsidiary corporations, their
14 assigns and successors in interest, and those persons acting in active concert of
15 participation with them, including distributors and customers, enjoining them from
16 continuing acts of infringement, active inducement of infringement, and contributory
17 infringement of Plaintiff, ACI's 876 patent;
18 E. An accounting for damages under 35 U.8.C. §284 for intringement of ACI's *87¢
9 patent by the Defendant and the award of damages so ascertained to the Plaintiff;
20 ACI, together with interest as provided by law;
21 F. A judgment that the Defendant is a willful infringer and an award of treble damages
22 to the Plaintiff, ACI, pursuant to 35 U.S.C. §284 against the Defendant, Panasonic;
23 G. Award of reasonable attorney’s fees to the Plaintiff, ACI, pursuant to 35 U.8.C]
24
§285;
25
> H. Award of ACT’s costs and expenses; and
7 L. Such other and further relief as this Court may deem proper, just and equitable.
28
3 ACT V. PANASONIC COMPLAINT
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’By: P TV VR

Jean-Marc Zimmerman (JZ 7743)

Zimmerman & Levi, LLP

Attorneys for Plaintiff Audio
Compression Incorporated

Dated: April i%,2003

ACI V. PANASONIC COMPLAINT
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DEMAND FOR JURY TRIAL

The Plaintiff, ACI, demands a trial by jury of all issues properly triable by jury in thi

action.

Dated: April 'S , 2003

By: Q}.Afn—-- I\L-‘W (1{ [l B L
Jean-Marc Zimmerman (JZ 7743)
Zimmerman & Levi, LLP
226 St. Paul Street
Westfield, NJ 07090
Attorneys for Plaintiff Audio

Compression Incorporated

ACT V. PANASONIC COMPLAINT
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- US, Patent Jan. 13, 198'7  Sheet1of7 - 4636 8’76
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" - 4,636,876 _
- R . sources of noise normally associsted with analog de-
AUDIO DIGITAL RECORDING AND FLAYBACK vices are climinated that is; thhmupe'hin.w
EYSTEM ' . tracking ermocs, o surface cifects. Signal to nots: ratios
-7 o mmwwmwt_umﬂngmmﬁm
. 'Thiz application & a continuation-is-part of Ser, No. Mwmmmmﬂmmmm
" D6/4%6,561, now ULS, Pat, No. 4,472,741 filed 4/19/33. . acnsitivity of the mechanical or maguctic analog. to
' ' BACKGROUND OF THE INVENTION = Ao e reyes, bave sevenl drswbacks.
. Conveational recording of somnd and playback k- A represeatative syriem cuarrently b wse for recording
performed by electronic systems of the amalog type. 10 master tapes in the Fecord industry has excelient sudio
- The sound wives from a somrce being recorded ace  qualitics &5 a result of 8 high speed sampling rate of 50

coaverted 1o clectrical signaks on 0. oné fo onc basis; the  KHt and pood digital binary
. . acoustic sound waves have their analogy in the electr:-  form of a 16 bit word for each sample. The problem
: cal current gencrated by the microphons of pre-  with this syslem s that Every samplo mutt be proserved
- . amplificr Gircuit roch &1 wicd in & receiver, turntabls or 15 inmmﬂm;:htphybut.'f‘humgemlhu

crasing :
- 1982, the disclosures of wikdi are spesifically facorpo- It is therefore sn objective of the present invention o
ratod hereln by reference. These cystems are chacacters ]

Provide a system for high fidelity sound rocording and
fzed at baking advantape of the high specd Mm&umhwmlmdum
" operation of the digitsl decironlo computers. Tha Bg-  and sxociated problens. -
nxl waveform, reprecttative of sound ia mch digitsl 5 :

mdmm,mmmm{xmu peocrating a resultant waveform data code from suck
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comparison, 0d then comparing the selected data from
the data streams which are fadicative of frequency and band width; means for comparing $4d histopram data
amplitade with the wavclorm dita eode 1o prodwce i pansoudess
ancather data code prepoctionsl to the frequency and mmm&mmumuudemvdm
amplitede of the originel saslog signal, sequentially $ onhgoﬂ:hulndiuinwtudmmtﬂwqmﬁlﬂ!
recording the dats stream indicative of amplitude, the mmmmwmﬂdﬂ
dats code indictive of frequency asd amplitede, and mdthumplimdctd'mdmdthﬁﬁmmmum _
the data code lndicative of waveform, cato a recording Mmmmmmwpby-
medis, for mubsequent playback by the processing of the  back we .
sequentially recorded data, 10 hmwm%whﬂaﬁ.g;
. pmal B . ia
BRIER DESCRIPTION OF THE DRAWINGS ﬁﬁmmm, o MW‘“&@AWNI
FIQ. 1 i 2 schematic diagram of the digital recording DAM i 2 multi-channed programmable micTOprocesior -
and playback systems of the present fnveation. based device that wtilizes ptandard integrated circwits to
FIQ. 2 is 2 piciorial representation of the analytical 15

&

three functions:
model of the functioa of the Data Acquisition Module | To sample at the rate of 42 Kiz, hold, digitize, sad
of FIO. 1. - output the broadband (20 b, 10 20 Khz) sndio signsl
FIG. 3 containt & diagramatic represcatation of the Mrd(dcwltagt)ofmp&tndnmr'mlm““'
recorded waveform data

. S IMﬁmmynmndadi;ihl"wd“ompmdof
FIG. 4 it a pictoclal representation of a single usit of 20 g0y 4 45 14 bits i created for assembly 2 part ofa Jisk
bmqm"m“m.ﬁmwmmmm record file. .
o - - mmmm@lmﬂﬁmninu;-
FIG. 5 i 2 Gisgramatic repeescatation of thelayod of ey rnay of logical bandpass Bliers which sample 128
._ammﬂmuumhhpuﬂhmn 1 1 and are recd mtﬁ
: ' : data 9t by
FIG. ¢ b & pictodal representation of 3 warchoase mmﬁ_mmmuu.ﬁm et produced

pull (o vignals on !
. L system. bt sdemtificr-H(7 Bit scake)4-(2 bit
- HE%?anﬂﬂmﬂmwmm(mWhM-ﬁfdmmﬁ
’. ‘ual condénd. -
DETAILED DESCRIFTION OF THE d
: INVENTION rssembling sirings of digitized amplitude verses Hmb
* The present imvention provides 8 system for convert- MW)’:L‘ “{ra\:“'l?hlm
g It antlog rigaale ich s wpdio sguals ko digital 3 Past Blters sckecked ln paragmapb 0 Py LS
_ iggmals and coded fnto stractured data sty | m'*““ﬂ“““‘l' mrmdcunmﬁmm' :
© '+ for recording in condensed digitsl form; and, for recoa- T%mmwmmm
sy s bt e o gt Bt P R e o e
“.. .

sccomplished provision microcomputer i 1 sad 2, sbove, but is loaded inic & Rao-
. by“ﬂ:h dmm dom Access Memocy bulfer whero ¥ b acoesd-
nents for convertiag an analog fnal Inte at kexst 45 HﬂbytheWwdmAﬂyﬁmdﬂodﬁmdﬂﬂ-m
three dats streams, wherein the first of the digital The finction of the Waveform Analyzer and Coder
dats ttreams k& e relatively broed band refercnce signal moduk (WAC FIG, 1) is to ba a digital numetlo proces-
of the ofa soc array that s
ol andio

Ky
and the secood of mald data streams wavclorms from the data scd stored

s produced by Glicring the analog sadic Hignal mmmnmmmwmmv&mm&m;

" dnee &t keast one daty etroam chann) fedicative of & duced to tabular form jm which one pesiod

“campled tand width of frequencics sarrowet than the waveform codified is sssigned 10 ono wave table which

;i consist-
width such first date sods  paclorably is e digitized xy
mﬁmmﬁﬂmh i %“; ﬂﬂlmm“&:ﬂ%;ﬂ;ﬁw
pling frequency of the sundio spna; mampling meant foc 33 in each byte Jocation to scale the ¥ = incre-
producing & stream of data szmples from ments: 127 sbove ziro and 127 below. A set of waveta-

R mndymh;uahdnsd (] mwmﬂmmﬁwmdmuﬂl’mmdw
%wmmwmw& Mmlyﬁcnﬁhodswhdmv&mmﬁmbmg
means; means for compariag the reference data (hé Fast Fousier Transform (FFT) and the second the
stream coutaining data with 1xd second daia Fdeule_udmmfam(FDHnmm
stream coatainbng dats 1o prodoce mcthods may be bricfly described &3

froquency folows:
data representative of the frequency aod 45 mmkwm&e_p;hdpﬂﬁﬂ_ﬂmw
of the ociginal audio signal; means for trans-  periodic _l‘mctimi(g:)otpmod_ iqfvibnmd_m‘?dnbc
forming dats saxples of the third data stream chanad represenied by a trigoaometnc sencs e €0~
band width into data repres sines, The full expression in gencts] terms B2 -

= pelected from the narrower
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. ) mompudh-DMﬁwmmhmdﬂumw
Thﬂguihmhm;&kaqumdﬁuaﬂy " form outpot of the WAC with the stored waveloon
mﬁfﬂ'pub&hdbyllbwtﬁou.lﬂilﬂop* data of the DRA detcrmines redundiacy kad duplicates
peohoim 1nd Schafer, 1975, are discarded. The neauintog incoming tldes are posd-
The FDHT i wtilized for the smalysis of specinal 10 by unique o simply improved versions of forms al-
memhlm of adata st where the spechram Wisinthe’  ready stored. Waveforms that contain now festeres on

existing tablet ace saved in place of their previous table -
. Ec) S an gverload occars due 40 a *full howse™ and 2 wnique
YO LN 4 1+ R 15 waveform arzives it is placed in a Jocal buffer for oge
: . cycle 40 determine Ha repetitivencss, I indesd il doet
where Fi Is the frequency and ¥ i & signal intemsity. In ocour a the pext 0.10 tocoond cycle, space i the Wave-
& n

present application of Shis mcthod the digital outpot form Catalog is made for i by discanding the waveform
of the lopical filters from bercinbefore mumibered pace- _ mott smilar 1 aother in the Catalog. The algocithes
£raph 2, B sommed at each filter snd sdded to the naxt 0 e o thete evaluations are bated on standard stadizd-

outpat wofil alf frequencies have betn sampled. At the .zlmmmmhgﬁeﬂdmm' o one
bt siep the otsl ootpat i . In the preferred embodiment of thi invention the’
' o Horage mediem i & 525" magactic disk commooly in

Cow=TE e 15 wse for digiial magnefic sorage and rotzicval. These

' " : sclllion bytes or § millioa bits) and are anticipated 1o
m;mmummu I.Hhmmmhwh m-m%um-mmmwmur
.  illestration, & 5 megadryte ik will be ssmmed. :
T 20 . Atsembled gtk records fom the DRA sro the bapt. - 1
v=tstaelatggny. for the Disk Read/Write module. In the “write™ mode,
-k A : mﬁi&:hﬂdhd@h:ﬁmﬁ wmw
’ ) - deacribed, will be written 0 disk stonge = ‘=
the FDET was pub  thyve it space available. Qouidering ad average recond
in 1983 by E. E. Feninoce at Lot Almot Na- 35 g be 20 bytes of data the disk will cootain abow 240,000
m’ , . . records, exch represcstiog 001 sccomds of real time In
: conputations] slgorithms sy ako be €0 aiditiom the eatire Waveform Catalog i written %o disk
- Ployod o extiadt vaveforas. after all space o the disk las beea filled except for the
Ten times every sccoud the Jeicst prodmood sct of 136 Kilobytes requiced for the Waveform Caislog ikaclf.
waveform tables are seat 10 the Disk Recoed Assembler sy g the. retricve mode, or thé Disk Resd/-
(DRA FIG. 1. : Wite Module ficst reads the Waveform Catalog from
. “The Disk Record Asscmbler (DRA) s & progtan  he disk jato RAM. The waveform tables irc then s
wodule that reccives a5 inpot the waveform teble refer-  cessed by the Player moduls whea called within each
eaces (addresses) from the WAC every 0.10 scconds — disk recond. Bach 0.01 socoud disk record ks read from
sod paragraph 2 (sbove) frequency spectrogram dsta 45 (he disk serially 1o preserve s relatioathip to the real
st3 £very 0.01 secondy direcily from the Daga Aoquist-  time of the oyiginal andio source materhsl.

thon Module (DAM) & well 2t the digital word repre- The Player module wiilized in the pretent invention
senting the total broadband digmil steength. The wive- | will preferably contada digital oscillators to produce the
form tablcs are kept in & Jocal memory btuffer ia thie  output signal and “smoothing™ filters o climinate the
. DRA sothat they sy be revieed of discatded evety 30 *stops” nhercot in digital of continoous
. 10 second ¢yl by a subroutine which for conve-  analog functiont Additive syntheshs & the principel
nichce will be ealled Wavetorm Catalog Maistesance:  wpon which the Player module’s logio is based. Belefly
Disk recocds (IG. 4) for sonage are virhble in kogth  summarized, sdditive synthiesis theory statey that com-
Tk always follow this formats the first 14 bits are the -pmuﬁwﬂpahmhwm:{mﬂm_
fiedd Jength statement, the next 7 bits are the frequency 35 of the voltage components of the: of each fire-
filter or channed identifier followsd by 2 bit poloter  quency wbect at each instant in time, Thus, if the data
(flag) and its 7 bit scales, 7 bit waveform table Mdentifier,  reduction peocess preserves all of the original informa-
_ 7 bit simaltanoous wavefoom table Sdantifier (repeat . thon about voliage versus ting n such & wiy that it can
necessary), 2 bit fag (siguals next flter Mentifier), and  be recombined precisely and ha phase in time the outpat
30 forth 10 the kast 14 bt word which §s the brosdband €0 signal will equal the orlginal input signal in each speci-
signal Jovel The data stream format is shown graphl.  fied frequency oc “pitch™, In the prefered embodiment
ollyinFIG. 4. - T - of the mvention these conditions of additive synthesis
Onct a recond & propared for stocage it & beld fu a

mpreserwdnthvdufpemq:tuh:cmhﬂunnh
Joct] memory buffer in the DRA foronc oycleso kcan  'what the humaa ear will hear is

indistinguishable from
be compared 10 the next sequential reoond. ‘This atlows 65 the odglnal for most source material. The Player mod-
the DERA, 1o wtilize “tokens™; specific resecved nle then directs the oscillators to output st the frequcn-

The algocihm for
Fnhed
tional

10 kdcatify *repeats™, “same excepts™ and “acil™ ia the dgmdﬁdbymndﬂmmmﬂﬂm
cutrent recoed being asseciblod 6 fave storage space,  “refercncs data, #0 st the thnbre of cach oscillstor and
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g ..
the broadband smplitede reference data sots the voltage
levek. i

approach & the i specd -of compatation af-

Synchronized timing & bailt imto the system by fmdcdbyﬂumwn&wmﬂ:wdmoduhmthm

dcfinition of the 0.01 sceond cycle time wpon which the  Jogic as opposed 10 the mace tinse coaswming Joglo for
sytiem i based,

sccomulating and encodiag & 4 bit socorate “word™ st
A llﬂs peefoined exobodiment of the system will 5 mwmmﬁ:vmmmd;u

tmploy Very Large Scale Integrated Circult (VLSE)  bit woed b o 50% savings bn storafic space
; technology o reduce Jogical groapings of circuit lo Refaring mow (o FIG. 3, the frequency spectiogtam
single scmiconductor chips, 83 oppoted bo the schematic.  Fe 10 ks similar 10 the broadband amplitade record ex-
repeesentation shown in FIG. 5 which utifizes many  cept that the smplitade of the voltage i cach of 128
*oif the shelf™ Integrated Circult 10 discreet marrow bandwidihs s "saved™ every 0.01 weo-
. Referriog mow to FIG. 2 the analytic model ks graphé-  oads. The 128 channcls are simple, bold wnd digitizes
cally depictad, The moddd has three refereace axds &i- ch‘cuﬁ:!tﬂmlh&dhﬂnhndwﬂthmm
mensions of measmement; time, amplitods (dc voltage),  “Bear™ by preselected digital bandpass filters. The dis-
and frequency, The time axis is divided into 0.01 sccond  tribution of the chasmels across the 20 to 20,000 hz
Increments. It i knportant to the wdarrtanding of the 15 andio range sy be controlled by the wer with equal-
tystem of the peesent Exvention 10 realize that the 001 izer type stide switches of sy be automatically signal
sccond interval eomesponds $0 the rate af which focre-  secking. That &, the logic of the 128 chanoel arcay
mental aconttic “mapthots™ of the audio signal are responds. to the smplitads of the voltage in each of 12¢
recorded. This increment was choten becawse M is short  discreet narrow band widths snd “self-cepters™ sround
enatgh that the huran ear physiologially

bears & s~ 20 “live”™ bandwidths. This priocipal ks the rams &3 wsad in
quence of 0.01 pecond changes in fotal dgnal s 1 con- dg;;lueﬂn;ndh

timoows indegrnted wholc, The stresm of scoustic “sap-

: repracatatively showa in FIQ. 2, thors can be
o . shotr™ i directly analogous to the stream of “frames™ in averlaps botween channels such 23 showa by the ehaded
Pt : a motion ploture film. triangular regions on the frogeeacy spoctrogram axis. A

themacdves contain, ia bie 25 Hgnil B the overlap region indicates to the sysiem logic
lmgkmt"‘inm"ymhﬂmmun-

i . tuch as (hg  ciroui 0 “sep aver” 10 the mext acoustic “taxpshot” o
! ] T . Shows the waveforms contained ja the so-calicd *mmpl- 30 et & centered chanodd readicg. :
i . tolde uograms™ which xne the raw data scts wod 0 The smplitade kistograms , for cxample she in F1G. 2,
P ; 'wric the waveform tables, This will be discwrsed a ac¢ created whentver & channed is “Eve™. These histo-
" tede recoed i the reading, every 0.01 seconds, of & plots thit are gencraicd on & 1eal time contintous base.
contimmons digital stream of 14 bit wards “written™ by 35 They are not 001 sevond “maapsbots™. The actul
. the brosdhand sunple, bold i digiticheg ciroit at the kength in time required for plotting & istogram will
. Tate of 42,000 “words”™ pet second. Viewed another  vary with the sudio frequeacy of the chaondl. It is gen-
. way thit It ke taying that only ooe word s saved for  aally concaded that the higher

the frequency, the wore

o tvery 420 created. ‘This series of B dsta points will be required 10 “feed™ the Wiveform

== wtilived from the RAM Buffer Moduk: in the 40 Anslyzer and Coder. Of coarss, the spper fimit in time

v- 0 the digital oredllators of the putpul ead of the ystem. hﬁmk&l@mﬂiuhqﬁmﬂ:ﬁnﬂd

-nﬁm#mdhshm&mmmm: &mmwﬁumw wm:f::

acaled to thit reference lavel Referring apsin to amplited kistoprams i to provide
Lo ‘ : ﬁn}m:ﬂmwkﬂw the FFT or FDHT routines that operate the WAC. Ia
P i array

ool :

in which the firt term is the time value 435 order foc the FFT 1o charscterize a series of X-¥ coof-

within the (.10 second time frame bvtmented cvery dinates 3é & periodic curve fenction at least 2 complcte

001 seconds (Le 0, 001, 002, seconds). The second  cycles of the periodic function mest be collccted, In

Lo i : term i the binary represcatation of the devoltagalevel  many cases, doe to clectronio rocoeding Joglo circuit

o : of sopliteds ot cach time lcrement, The level  delzys often referred to as “scitiing time™ dlstnrbances,

P : - }sﬁrgﬁdndhﬂw:mr{;rqu&llbﬁmm:nﬁ?ﬂﬂty&mzmwﬁﬂMMMMfﬂ
discreet viloes for representation of the de volt-

sge mange which muy typically be from 0,05 volis do 5 now to FICL 3, the Wave Tsble Catilog

wolts ie. 100 db, The absolote accurscy & thus 495 doformation is graphically represeated n it prefimed

divided by 16384 o 0.0003 vde, ' mmmqusmumwwmmm

It would be desirable to have this levdd of accuracy 55 and Coder (FIQ. 1), has “found™ & wavclorm in an

for the vde mcssorement recorded Ba esch bendpats  amgplitede histogram (F1G. 2 aby) the wavelorm data

filter chasnel Flowever, 1o achleve economy of stoage  for one period of the waveform s plotted oo an X-Y

tpace it is desirable 10 wse a3 few bils a3 potsile 0 coordinate system as shows graphically fn wave tabl

reprégent (he amplitude of the Ggmal in esch chinned, wt;, of FIG. 3, The amplitude of the wave ks plotted in

To sccomplish these coatradiciory poals the method of 60 the y dimension with 1,020 8 bit binary woeds that allow

relative representstion i adopted. Fach frequency lpreddqnoflﬂmm@bdwm:nﬂs.nf

channed amplitode recoed b a bit word called & stader x axds itself s an arbiteary division of the wavcioom's

value, that allows 128 values, which recocds cach chan-  period into 1,020 fncremcats. The wave table has four

.mels signal & & proportion of the broadband vloc. tytes reserved fo information about the tables status

Thet 4 channel with & vic that is 0250 vdc when the &5 within the catalog of 128 tables. This i necessary since

broadband wvilne i 3.250 has a propoctional velue of references 10 wave tables positions are made in exch

007652 with respect to the brosdband dgnil QuaThit 001 secoad

pmmuhmdmubmuhhmm

scoustic “snapshot™ that may be reviced i
mm&h-ﬂ"mam.mmmd&h the reconding
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becomes wvailable. Preferable all vewrites of wave table  should prefersbly have 16 Byte 8 MHz capacity with
relerences we accomplished ot the end of an eatire  multiple 80 Byte sumeric data processor sdd o capac-
fty. The disk-drivc wmit thown may be replaced by any
. sitable means of digial resd/write storage such as
0 ‘& graphically depioted, An avexags 5 bubble memory packy, Haear magoctic: tape
diskette will contsin 240,000 6f these acoustic “saap-  drives, Taser based disks or fiches. The vser coatrol pad
-shots™. ‘The first binary wocd b 14 bits loog and jx the  may offer tone, gais, range, track aclect and other sddi- -
binary somber that i equal to the total sumber of bytes  tiona! boatares oc i may be as shnple 25 on/off, record/
that follow in the scoustic “snzpehot™, This ficld Jeagth  playback Signal joput snd cutput ks via conventional
tatement iy pecessacy for comirdl of the sysiem data 10 RCA- type jacks .
flow oo playback The *Player™ moduole must be told by The peeferred embodiment of the present lveation
the controfling software bow tanch data to buffer for  hus beea describod with particnlar anphasi: on the
Q.10 s2c00d of real tins outpyt. The following séven bit required functional characteristics of the componeats in
word tells the Flayer the fict of the frequency ddenti-  the system Jogic that has been employed. It shoald be
fiers contained i the scoustic *soapebot™ followed by 15 apparent that & wide varicty of componcats sy be
its two bit flag for frequency shifting, Le. whether itis  applicable for wse in the pouerl system deoscribed 1o
necemary o pot, aud tn whick dircction. The third  achleve the same or imilar results. For cxample, differ-
scven bit word is a binary svmber (from 110 128) that  eat sampling ratcs, o the Hke may be employed advaa-
scty the relative aniplitede (voltage kevel) for the previ:  tageonsly with other componcats without departiag
'zu#yﬂtedhquy }hﬂmﬁ?ﬂmh‘h#ﬂdhhwmmm&
i binary. cumber (from 1 1o 128) s yer - recocding and playback fusictions can tegruted or -~
where 1o find the waveform in the waveform table tha - mmﬁmtﬂmwmmmﬂ .
it to be addretbed with the frequincy provioutly sisted,  format disclosed eould be wsed with & compuler or

. ar commmnications Bok, sach az a modem 1
table references fo be applied to the fist Foequency. 25 trancmil the rocorded data to a romiote playback faclity.
I eal

. ing. scxzion in ooe pass through the disk roconds.
" Rt to FIG. 4, the bit pattern for a typlal

In the “Flayoe™ reads throngh the acouwstla u—ﬂipﬂutmhuﬂmfu%
. “snapchor (disk rocoed) and thes procesds 1o "load™ 8 mcmory it with the requisite. wave table
digitsl oscillator circuit with the valoes it hasJocated by snd then the digital data set iaformation on the recond
reference aad those it hes read diroctly from the acons- 30 caa be transmiticod for at the remots location.
tic “mapshot”. For exsmple, in the case of (e record  This can be done with relatively marrow: bandwidth
shown ia FIG. 4, thers are foer froquencics called for.  fmmissions. The sedio signal could thea be repro-
Each of these kas 2 known pumber of oscillstion fre-  duced by the playback nnit st a remote location from
are psigned to bpecifee: digital gacilistors. 35 has the sdvantipe of achicving sgnal ¥ |
.. The smonat of eoergy 1o b wed 00 drive the Gocillitor  7atio optpets which art isherent i dightel commenica-
* i speciied by the relatioaship of the scaler to the broad-  tion systems. o
2 . - bend relerence signal specified by the 4 bit word st the  The embodiment of the present invention. -
: S . end of the acoustic “snapshot”. The waveform table  has boca docribed s farms of the recocting of sound
' I references are Eoked to the frequency oscillstors in the .40 ‘and its playback, In addition G0 wiing the deseribed
samc ovdor that they appear i the scoustic "saapebot™.  system for sudio playback, the output may be wied for
Esch osciltator soquires the e stimulating the suditory norves in the marner scldeved
wented by the sum of the waveforas applicd so R by the by bearing aids or artificial ears. No softwate changey -
Fayer, The wumber of fimes 2 wave table I read per - mummmmm
second by the Pleyer foc an oscillator b a function of the 45 ° The sun concepts of the instant can apply
of the oscilistor; .e. s 40 bz otcillator cycles . equally well to medically rlated acoustic, BEG, o
(o réads) & wave table at therate of 440 times e sccond.  EXIG anatog signals. Here waveform tables established.
Reforring to FIQ. 5, 2 typlcal schematic of the . durh;ahudhcmﬂulmmnﬁn;mnqn-hvﬁw .
components and their interéonnections are fora  disgnostic technlgquos can be wsed o digitize aod coo-
. preferred embodimet of the present fovestlon’ Com:’ 50 dense the analog signals during stress, post operative oc
paring the roquircnients showa in FIG. L, for the vatl:  post trestment diagnosds, The medicyl inpat could abo
oty functions with the capabifitics of variowt evailable . be ‘'via an ultrgsound probe and the lostant fovestion
electronic compontats, coe can practics the prestnt . oould slso sioce wltcasound Hnages and analyrze them foc
{nvention by selecting componsnts having the requisite  density and other sound wave detectable featores,

‘ - information, The random acocss memory would pro-
ard, Datel, Inc, Intel 6r R.C. Electrocics. The 128 vide data for 2 comparison between potential break-ia
chamel acray in the DAM can 1ko be obitained from &0 soumd patterns and previowsly collected sow:
Hewlctt Packard to convert xnalog to digital with spec-  This would efimbuate false trips of the alaim system.
ifiedl pass characterhstics for each clannel, Cwrrently 16 Memory disks could bs chenged to the use factor of the
channct compooénts arc avaihible 30 that eght of such  sccured area. For cxmple, 3 “week-eod” disk would
components woold be required. As indicated in the  kave tn entircly diffeent reference than a “slght €hift™

- Figures and the description contained bercin, cotipo- €5 dht

nents such a5 the RAM shoukd have up t 500k Byts . The input devios totld be vibeation detection device -

capacity; Kead Oaly Memory (ROM) 320k Bytes sind  acoustically coupled 10 & plece of machinery mchasex
the ocatral processing wait (CFU) showa in FIG. § chmbdyﬂmmiﬂ.otprm?qlmumm -
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any otbor device icorporating bearings which sre  then bo processed by the system described herela ac-
beavily or cyclically kadol, The analog input contalas cording 10 the methods disclosed.
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o

pumerons frequency, smpliteds, and waveform fnfor In the rystem describad the methodology for
rstion which i indicative of the condition of theet nuwﬁng.malrﬁng.‘mdh;udmdin;mdﬂlcn
bearings. This knformation can be aoalyzed by the mi- § dmodingl{ldphthkuaﬂumctﬂmwm-p
. crocompatar system of the inttant inveation xad wied 4o

10 three hundred tines the stocage density of peevious
systems. The scope of the Javention i therefore o be
Wdywmcphrmu_tppﬁedhhuppmdd

dedect the otherwise sobtle chanpes in these signal pa-
h;'nmwpmdicthnpudh;buﬁn; fallure, or the

microcompuier i
. ment, an inventory detection and mnalysis system is analog sigasks in digital data form compriiag
disclozed, Here, the converting

of F1G. 1 ks o hand rangefinder device 10, Prefers-
bly, device 19 further inclndes a remote: bar code reader 13
of the holographic type Device 10 it conpected to a

microcompyter sysiem 12 (preferably of the type em-
phoying 1 battery power-pack for complets portability),
Incorporating the functionsl system of FIG. 1

Goods G are arrayed on shebves i the Jocation to be 2

Irventoded. Shelves alyo shoold incorporate bar coxdes
B on ot kit ons end of each shelf space. The goods
should be stacked, i more than one docp, from the back
of the shelves, leaving

: hmmmmﬂﬂ.mw@ﬂmm

modity codes or other item desigmations de-
sctiing the goods arrayed on the bar coded thell AL
seomatively, 2 key pad could be maed 1o masnlly enter.

pactially filled coleginy exposed

ranpe of froquencics
width, and wherein the sccond of raid data streams
ispcodmdbrﬁltﬂin;ﬂwamh;dgmlhw
duce 3 data stream indicative of & of dis-
crete i by the bandwidth
by said first dada strcam; and wherein -
hﬁddﬁdwﬁ;um?&:fam
whcﬂﬂmﬂuﬂyﬁﬁﬂm&m

nﬁdﬂ:uﬂp&lhm;dnﬂwm'
sirexmt, .

“this information, bifiore soaaning cach shelf with device o,
* L In operation, the pottable i Imirial-
Zieed, snd 1he dic record arscmbler module aad other
. 7 contral cindes are catcred, The operator would stand in
front of the poads G on sholves snd i mectorary, b2y in
eic.). Where & bar code resder is incosporaded in dovice:
* 14, this scp I8 5ot pecessary. Device 10 bs simed at the
2 ghelved goods and i scaned slong the foll width of the

5 Shedl A typical o the: resuhing analog sigesl is data b0 prodece pectrogram data

< Phown in FIG. 7. sipual corpesponds 40 the depth 4 pentative of the and ampfinde of the

l:gme de:l:'mi':;lb mmpﬁ&';;n.mﬁ:: m‘- 'm' uup:mm of
| -]

'pﬂhdhlhﬁmcguﬁpmdh;mthwbdm ot

detection of the bar codes oa the shelf uprights (where

means foc providing sclccted wa
amd condensed to form the diso record at st meany for comparing sadd dats with xald
Torth This digitsl record can hatet be sent via scloctcd waveiorm parkmeters snd produciag ad-
m«mnmm-m contial sg dreszable dats representative of the
location for later display i graphic of tabulsr form. waveform of the odginal anslog tigmal;
An txample of 2 pon-acoustic outpet of the data com- weans for and storing sxid
presscr and recordes of the preseat invention would be

1 "groomed™ i over & $pod 2. A microcomputer
size and minus noise of reveberations beyood & speci- mmmmhwmmmm
fied order of harmonics. playback by decoding the dightal data and converting K
Also, any sensor thal cutputs an amalog wavelorn o analog andlo signals

type of dpnal can use the instant invention &9 3 data &0

comprising:
mmﬂngmﬁrmmumm
compressor and recorder. Examples of thaae sensors

sigosl into ot least three digital deta streams,

would incinde pressure trapsducers, flow meters, pho- -whuﬁnthnfuﬂddddi.gihldmmmhl
todiodes, microwsve recsvers (tader and tadio fre- ﬂmﬁpdmmmdmlmpﬁmdcﬂf
). photocedls, piero eloctric devices, a.pmdamdnnguuhq&hfmqmduhndt-
devicet, and sciutillation Likewise, digi- €5 ﬁvdjhmdbﬂdwﬂhmdwﬁﬂdﬂth&mﬂd

taf data that & of waveform dats can be gald dats streams §s produced by fltering the ana-

scconding 1o this invention, by first con-
. verting the digital data into snalog smals which can




. I
Case 2:03-cv-01714‘P Document 1 FliILd 04/17/03 ge 200f 21 P
S - 3 b 4,636876 "
Ahe bandwidth repeescated by maid first data - means for providing s amlog signal representative
stream; and wherein the thivd of taid digital'dats - - of an vcoming sipnal;
streams is & reference signal

agelD: 20

represcatative of the dats acquisition weans for sunpling and digitizing '
amplitude of the signal for exch of said plurality of said analog signal to produce a full spectrun ampli-
discrete frequencies; - o 5 ficd digital signal and filtering said saalog signal at

) ﬂm?l_iﬂlmmﬁxmodudqglnqnmﬁdmﬂ a-m-&yﬂdmmﬁqmmmmdm-
“digital data gamiples I cach of dightal : it amalog signal and samnpling and digitizing
slreams, . - =4 dats nuﬂwﬂuahgﬁpﬂhwdmkw
Yoot for .
dmaﬁmmmﬂ;mwml s 10 mhm«m@;nﬁﬁhﬂuﬂoﬁpﬂhw_
pling mcams in each digital data '

ofmid tic waveforms from sxid plusality of histograms

" second reference data stream coataining Frequency . and generating wavefora tablés in the form of &

seritative of the frequency -and amphitede of the tic waveforms; ~

! » mhmmﬁdmﬁummuu
- means for ransforming sald jonol .

dara stream joto s represcatative of 2 time ver-

amplitods signal. .
amglitade histogram L. The sppacatis of claim T whepeln yaid wancform
mqm hmmﬁ?n'ﬂmmﬂm“hmmﬁqm
: : form tables wsing a Fast Fourler
“:imwﬂdﬂiﬁﬁ:dnnﬂm
sclcctod waveform persmeters and prodeciag ad- yeer macans inchadcs mests for peactating wavs-
dressable waveform dats, represeatative of the form tables wsing & Fast Delta Hadevnrd

The. of clsim T whercin taid sealog
addressable waveform data for tebeoquent we; and 3y o] fy un atio signal and wherein ild record assem-

. Playback means for converting sid digitl data T Wy mean: i 4 dick Tecon] asscmbler foc gencosting
+ wreams fo analog data for subscquent epeoduction poeermiled dick reconds for storage by & disk resd/wrlte

apparatus of clim 11 whereia said means fo -
sble waveform dsta represcatative of the Origk- 40 pectidng

! m signal #1 n medical data dotection
m"'m Pengrinor peoducing an anlog sigaal 13. The speperates of clsbn 11 whérci siid meaos foe
. 10 21id addressible wavefoou providing s smilog signal i an eatry re¢opaition data
Aaid spectrogram dats, and sald sacpll-  desection device i & security
tulla reference dats o prodece & resaltant analog 45 14, The spparsts of claim 11 whereis sald means foc
signal vuitable For s dn a reprodection device. ing an snatop cignal b & vibeation fransdocer in -
3. The system of claim 2 whercla said analog sguls o sochanical falure detection #0d alarm *
are audio sipnabs and sid resultant snalog signal ks suit-  gygperm .
sble fo 436 in an audlo reprodection dovice: 15. The of claim 7 wherela s2id spalog
4. Tha eystem of chaim 3 firthar sigaal is an audio signal snd said apparatas further b
means for rld spockioprin. clading playback means for coaverting ¢4 assembled
daty, data and sddrermable records into analog whezein said playback ana-
waveform dats by s of signal to eaid plavback  log sigoals arc used to stinulats the anditory nerves fa
FACARE.. ' : " the beasing impaired,
_ 5 A wictoco playback sysicm foe repeodec- 45 © 16, The apparstos of cdaim 7 whercia taid means foe .
ing xn original analog signl from stored Sigital data  providing an emalog tignal b an acoustic rangefindet kn
| i §

o in recooding and analysh systen .
sdresting mcans for sclectifig stored waveform dats 17. The spparates of clatm 7 wherein sald meant foc .
represcatative of analog signal wavcforms detected | providing ao snalog tignal ks & seismic searcher,
by a recording appacatos; and @ 18, A method of recording anslog signals fu digital
oscillator weans for producing an analog signal & form comprising the steps of: .
spongive 1o maid selected waveformdstaand acsocd- . converting mid analog signal into at Jesst three digital
ated amplituda data 4o repeoduce said original ans- © data streams, wherels the first of said digitisl data
Yog slgnal - streams it 8 veference signal representative of the
‘.mryﬂmnfdahlt:hﬂthnﬂodﬂuluﬁn"ﬁ '

of the amplitodes of a presclecied range of
slgnal B an andio signal. . ‘f:;mdﬂhlrdlﬁvﬂ'yhmdhlhdwﬁﬂl.lﬂ
7. An apparatus for recording hcoming signals in wherein the sccond of taid data streams i pro-

- digihlfomoomprkh'g:‘ T -
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plunlity of lrequency chanoeks indicative of 2 se-
rick of discrete froquencies encompassed by the
tandwidth of said first data strezm: sod wherda
the third of said digitsl data stresms bs & series of
reference signak representative of amplitede sig- 3
xals of said sccopd data stream froquency chaoneds;
producing & soquentisl siceam of digitsl dats samples
i each of waid digital data streams:
sekecting & predetenained portion of each said digital

. data sample of each said digital data streant;,
storing each of 1aid selocted predetermined portions

predetermined
nid predefermined poction of $:d second dats
$iream coutaining froquency dats to produce fre-
qaeocy spociropram data repeescntative of the
frequency and amplitede of the odginad saslop

X _ ) 2
transfocming sald peedctermined portion of said data
samples pelected from sadd thind dats stream into
Mmda_ﬁucwmﬁmhk— .
selected waveloria paramitors 5
wavelorm paramcters and produting addressable
data represcatative of the wavetorm of the odgiaal
anslog Hgnak; 0
anembling wod soring said frequency spectrogram

. Guta aod sal} swpBteds reforence dats of wad ficst
data strean dod sald sddresable waveform
”luimhnqnen:‘m . .
3. A method of recording snslog andio tigmali in

- digital data Form aad coaverting the digital dats back

fnto sa anadog andio signal capable of belag played bt aa

audia reproduction device comprising the staps of:
cmvatng as smalog zodic sigasl s st beast three
digital dats ptrewms, wherein the first of sid digital 49

‘ Iﬂlﬁﬂlﬂﬂtﬂ?mwﬂ“d’_wm form tables using

erating waveforin tables
wsing the Beplincs type of

|
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dats representative of a time versos smplitads bis-
togram foc each said discrest froquency;
wrvelform parsmetiers and produciap addressable
dats representative of the waveform of the original
sequentially aisembling and storing said frequency
. spectrogram data and said amplitude refereace data
of said first data strown and said addressable wave-
form data for websoquent wte;

addressing the stored addressable wavetorm dats,

frequency spectrogram data, and amplitude refer-
ence data represcatstive of the original andio signal
to produoce & resultand signal; and

couverting the resvltant signal from digital to seslog
form.

0. The method of claim 19 cooyrising the farther

steps of:

amplitude reference data and sxid addrezsable

24. The: mecthed of claim 21 whestin sald step of gen-
wavelorm tables

splincs trangform.

25. A method of reprodwing sn analop sgnal from

sreamt; 1
m.ww&mma‘x”mmﬂmmmmm

muplitude signals; and .
coavertieg taid wavefona, frequency and amplitnde
data from digital to snslog form .
2%, The method of claim 25 farther comptisimg:
digital data from sild assembled wave-
Mubhby:nxfdﬂ i
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