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UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON
AT SEATTLE

TEGIC COMMUNICATIONS

UNIVERSITY OF TEXAS S8YSTEM, NONINFRINGEMENT

Defendant.

CORPORATION, 5 2 3 L
; No. C 0 7
Plaintiff, ) -
)  COMPLAINT FOR DECLARATORY
v )  JUDGMENT OF: (1) PATENT
)  INVALIDITY; (2) PATENT
BOARD OF REGENTS OF THE )  UNENFORCEABILITY; AND (3)
)
)
)
)

Plaintiff Tegic Communications Corporation ("Plaintiff") brings this action for
declaratory judgment to resolve contested issues relating to Plaintift's T9 Text Input software,
and complains as follows:

Introduction

1. In March of 2005, the Board of Regents of the University of Texas System
("Defendant") brought two lawsuits in the United States District Court for the Western
District of Texas ("Texas Litigations™). In these actions, Defendant claims that 24 customers
of Plaintiff have infringed its patent for a so-called “Character Pattern Recognition and
Communications Apparatus” by making, using, selling, offering for sale, and/or importing in
or into the United States, without authority, products that fall within the scope of the claims of
its patent. Complaint 9 23-37, Board of Regents v. BenQ), et al., A-05-CA-181 SS (W.D,
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Tex., March 11, 2005);, Complaint 1% 28-42, Board of Regents v._Alcatel, et. al., A-05-CA-
198 88 (W.D. Tex, March 22, 2005). Defendant specifically listed cellular telephones
manufactured or sold by Plaintiff's customers. Id. All of these cellular telephones produced
by Plaintiff’s customers that are named in Defendant’s complaints utilize Plaintiff's T9 Text
Input software for inputting text into cellular telephones, as Plaintiff has licensed its TS
software to its customers. Defendant's misplaced claims of infringement are directed at the
T9 software,

2. Although Defendant has brought these actions against many of Plaintiff's
customers for alleged patent infringement caused by Plaintiff's T9 software, Defendant has
chosen not to bring suit against Plaintiff Defendant’s claims in the Texas Litigations
jeopardize Plaintiff's business in several ways, Including threatening Plaintiff's customer
relationships. Ln addition, Plaintiff's customers have demanded indemnification from Plaintiff
pursuant to customer contracts as a result of Defendant's infringement claims.

3. Plaintiff denies that its T9 software, and the use of the T9 software by its
customers who are defendants in the Texas Litigations, infringes Defendant's patent. Plaintiff
further contends that Defendant's patent is invalid and unenforceable. Plaimiff sceks a
declaration contirming its continued nght to license, make, use, sell, import and offer to sell
its T9 softwarc, just as it has from its Seattle-based offices since at least 1996,

Parties

4, Plaintiff Tegic Communications Corporation is incorporated in the State of
Washington and has its pringipal place of business in Seattle, Washington.

5. Defendant Board of Regents of the University of Texas System is an agency of
the executive branch of the State of Texas.

Jurisdiction

6. This action arises under the patent laws of the United States, 35 U.S.C. §§ 1 et

seq.
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7. This Court has subject matter jurisdiction under the provisions of 28 U.S.C.
§§ 1331 and 1338(a).

8 This Court can enter the declaratory relief sought in this Complaint because
this case presents an actual case and controversy and is within this Court's jurisdiction
pursuant to the provisions of the Federal Declaratory Judgment Act, 28 U.S.C. § 2201. An
actual case and controversy exists because Defendant has brought two patent infringement
actions against Plaintiff's customers that appear to be based upon the allegedly infringing
function of Plaintiff's T9 software. Defendant has thereby harmed Plaintiff's economic
interests by impairing its ability to license its T9 software to its current and any future
customers, Therefore, Plaintiff is the real party in interest to the Texas Litigations because it
will be forced to expend considerable time, effort, and money in defending these actions.

Yeoue

9 Plaintiff is a Washington corporation with its principle place of business in
Seattle, Washington, which is within this District.

10.  Plaintiff developed its T9 software for inputting text on cellular phones in
Seattle, Washington, which 1§ within this district. The T9 software gives rise to these claims
of patent invalidity, unenforceability, and noninfringement.

11.  Venue is therefore proper in this judicial district under the provisions of 28
U.5.C. § 1391(b), because Defendant has brought two patent infringement actions against the
customers of Plaintiff's T9 software, which was developed and preduced in this judicial
district, as well as other actions. The customers of Plaintiff whom Defcndant sued for
infringement have all entered into customer agreements with Plaintiff, who is a resident of
this judicial district. As such, a substantial part of the events or omissions giving rise to the
claims occurred, or a substantial part of the property that is the subject of the action is located,

in this judicial district,
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Nature of Action

Plaintiff's Complaint for Declaratory Judgment
12. In this action, Plaintiff seeks a declaration that Defendant’s United States

Patent No. 4,674,112 (the ™112 patent"), attached as Exhibit A, is invalid and unenforceable.
Plaintiff also seeks a declaration that its T9 sofiware does not infringe, contribute to
infringement, or induce infringement of the ‘112 patent.

Defendant's '112 Patent

13.  Defendant contends that in 1987, it obtained the 'l 12 patent entitled “Character
Pattern Recognition and Communications Apparatus.” The '112 patent, ailegedly designed to
help hearing and speech impaired individuals communicate via a telephone, describes an
apparatus and device that allows telephone users to use a number keypad on the telephone to
enter “syllabic elements” in order to attempt to form representations of words.

Tegic's TS Software

14, In the mid-1990s, Plaintiff developed its T9 software, a predictive text input
program that, among other things, allows cellular phone users to send text messages using the
keypad of their cellular phones, using one key-press per letter.

15.  Plaintiff filed for its first patent for the T9 software on July 26, 1995, During
the prosecution, Plaintiff cited Defendant's '112 patent as information that may be material to
the prosecution of the subject application. The U.S. Patent and Trademark Office found that
the T9 software was new and unique, and issued U.S, patent 5,818 437 (the "'437 patent™) for
the T9 software on October 6, 1998. Tegic has since obtained subsequent patents for its TS
technologies.

16.  Tegic began marketing and advertising the TS software as early as 1996, when
Tegic obtained its first license for the use of I'9 software on a personal digital assistant
("PDA"). Public information concerning T9, such as articles and press releases, were

available at least as early as the Fall of 1996. In 1997, T9 was first licensed for use on a
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1

wireless cellular phone. By the end of 1999, T9 software had been licensed to severa!l
manufacturers worldwide,
Texas Litigations

17.  Pror to the filing of the two Texas Litigations, Defendant had not, to the best
information available to Plaintiff, ever sought to license or enforce the ‘112 patent to or
against Plaintiff or any of its customers.

18.  On March 11, 2003, Defendant filed a claim of patent infringement regarding
the '112 patent in the Western District of Texas (Case No. AOSCA181 S8) against several of
Plaintiff's customers, including BenQ America Corp., HTC Corp., Innostream Inc., Kyocera
Wireless Corp., LG Electronics MobileComm U.8.A,, Inc.,, NEC USA, Inc., NEC America,
Inc., Sagem S.A., Sanyo North America Corp, Sendo America Inc., Siemens
Communications, Inc., Sony Ericsson Mobile Communications AB, Sony Ericsson Mobile
Communications (USA) Inc., and Spreadtrum Communications Corp.

19.  On March22, 2005, Defendant filed a second complaint for patent
infringement regarding the ‘112 patent in the Western District of Texas (Case No, AOSCA198
S5) against several other customers of Plaintiff, including Alcatel, Alcatel USA, Inc., Arima
Commumication Corp,, Arima Computer (Texas) Corp., Curitel Communications, Inc., Haier
Group Co., Haier America Import L. L.C., Haier America Trading L L.C., Hon Hai Precision
Industry Co_, Ltd. d/b/a Chi Mei Communication Systems, Inc., and Sharp Corporation, a.k.a.
Sharp Kabushiki Kaisha.

20,  All of Plaintiff” s customers that are named by Defendant in the Texas
Litigations have licensed Plaintiff's T9 software. The products of Plaintiff’s customers that
are listed in the complatnts of the Texas Litigations utilize TS software. On its face,
Defendant's complaints in the Texas Litigations appear to allege that it is Plaintiff's TS
software, as incorporated into Tegic's customers’ cellular phones, that infringes the '112

patent.
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21.  Many of Plaintiff's customers have demanded indemnification from Plaintiff
with regard to the Texas Litigations. Also, by suing many of Tegic's customers of the T9
software, the University of Texas has significantly harmed Tegic's busingss relations with itg
current customers as well as hampered Tegic's efforts to license its T9 software to new

customers.

First Claim For Relief

(Declaratory Judgment of Patent Invalidity --

28 U.S.C. §§ 2201,2202; 35 U.S.C. §§ 101, et. seq.)
22, Plaintiff realleges and incorporates by reference Paragraphs 1 through 22 of

this Complaint as though fully set forth at length.

23, Based upon the prosecution file history of the *112 patent, the articles and prior
art cited during prosecution, as well as other prior art, the '112 patent’s claims are invalid.

24.  The '112 patent, and each of the claims therein, are invalid for failure to
comply with one or more of the requirements of 35 U.8.C. §§ 101 et seq.

25.  There is an actual controversy, within the meaning of 28 U.S.C. §§ 2201 and
2202, between Plaintiff and Defendant as to whether there exists any valid and enforceable
clalm of the '112 patent.

26,  Plaintiff is entitled to a declaratory judgment that all claims in the '112 patent
are invalid.

27.  This is an exceptional case, and Plaintiff is entitled to an award of attorneys’
fees pursuant to 33 U S.C. § 285.

Second Claim For Relief

(Declaratory Judgment of Unenforceability--
28 U.S.C. §§ 2201, 2202; 35 U.S5.C. §5§ 102-103, 112, 282)

28 Plaintiff realleges and incorporates by reference Paragraphs 1 through 28 of
this Complaint, as though fully set forth at length,
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Fl

20,  Plaintiff has been marketing, advertising, selling, and licenging its T9 sofiware
for at least eight years, and its customers have advertised the TS Text Input features on their
phones. If Defendant’s allegations of infringement are to be believed, Defendant knew or
should have known of the existence of the cellular phones incorporating the T9 sottware,

30.  Defendant contends it obtained the '112 patent in 1987. [Even though
Defendant knew or should have known that Plaintiff has been actively marketing, advertising,
selling, and licensing the T9 software for at least eight years, Defendant has never brought an
infringement action nor informed Plaintiff of its allegedly infringing activity.

31.  Plaintiff has been prejudiced by Defendant's delay in bringing an infringement
action, Plaintiff already has spent substantial resources on marketing, advertising, selling and
licensing its T9 software for at least the last eight years, without knowledge of Defendant's
potential infringement claims, and has subjected itself to potential liability.

32, The '112 patent is unenforceable due to laches, as Defendant delayed filing the
Texas Litigations an unreasonable and inexcusable length of time after it knew or reasonable
should have known of its claim against the Plaintiff, and the delay resulted in material
prejudice or injury to Plaintiff.

33.  There is an actual controversy, within the meaning of 28 U.8.C. §§ 2201 and
2202, between Plaintiff and Defendant as to whether there exists any valid and enforceable
¢laim of the '112 patent.

34, Plaintiff requests a declaratory judgment that the >1 12 patent is unenforceable
and that Defendant's claims to Plaintiff and third parties that Plaintiff infringes the »112
patent are false and without legal basis.

35.  This is an exceptional case, and Plaintiff is entitled to an award of attorneys'

fees pursuant to 35 U.S.C. § 285.
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1 Third Claim For Relief
5 (Declaratory Judgment of Non-Infringement
28 U.S.C. §§ 2201, 2202; 35 U.S.C, §271)

) 36.  Plaintiff realleges and incorporates by reference Paragraphs 1 through 36 of

! this Complaint, as though fitlly set forth at length.

) 37.  Plaintiff does not make, use, offer for sale, or sell, and has not ever made, used,

¢ offered to sell or sold, a method, device or apparatus that inftinges, contributes to, or induces

7 infringement of any valid and enforceable claim of the '112 patent, either literally or under the

5 doctrine of equivalents.

? 38.  There is an actual controversy, within the meaning of 28 U.S.C. §§ 2201 and
10 2202, between Plaintiff and Defendant concerning the infringement of the '112 patent.
1 39,  Plaintiff is entitled to a declaratory judgment that its T9 software does not
12 infringe, contribute to, or induce infringement of any valid claim of the 'l [2 patent, either
i3 literally or under the doctrine of equivalents.
14 40,  This is an exceptional case, and Plaintiff is entitled to an award of attotneys’
3 fees pursuant to 35 U S.C, § 285,
16 Praver For Relief
17 WHEREFORE, Plaintiff prays that this Court enter judgment as follows:
'8 L, For a declaration of this Court that the '112 patent, and each of the claims
19 therein, 13 invalid and unentorceable,
20 2, For a declaration of this Court that Plaintiffs product does not infringe,
21 contribute to, or induce infringement of any valid and enforceable claim of the '112 patent,
22 3 For costs and attorneys' fees incurred in connection with this lawsuit pursuant
23 to 35 UR.C, § 285, and
4 4. For such other and further relief as this Court deems just and proper.
23
26
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DATED: April 15, 2003,
PC

B

y
David\C,/Spellmal, WSBA N§. 15884
LANE POWELL PC

Suite 4100

1420 Fifth Avenue

Seattle, WA 98101

Telephone: 206-223-7000

Facsimile; 206-223-7107

Charles K. Verhoeven (Cal. Bar No, 170151)
Kevin P. B. Johnson (Cal, Bar No. 177129)
Jennifer A, Kash (Cal. Bar No. 203679)
QUINN EMANUEL URQUHART OLIVER
& HEDGES, LLP

50 California Street, 22nd Floor

San Francisco, California 94111

Telephone: 415-875-6600

Facsimile: 415-875-6700

Attorneys for Plaintiff _
Tegic Communications Corpotation
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United States Pﬂtéﬂt [19) i) Patent Number: 4,674,112

Kondraske et al. [#5] Date of Petent:  Jum, 16, 1987
[54] CHARACTER PATTERN RECOGNITION Primary Examiner—XKcith E. George
AND COMMUNICATIONS APPARATUS Attorney, Agenr, or Firm—Amold, White & Durkee
[751 Inventors: Gearge V, Kondraske, Arlington; [s7 ARSTRALT
Adnan Shennib, Lake Jackson, both 4 communication apparatus and method designed 10
af Tex. interface wilk a standard, twelve key, dual tone, muiti-
[73) Assignce:  Board of Regesits, The University of pie frequency relaphone, which allows easy, non-verbal
Texns System, Austin, Tez. entry of a meesage, Although particularly designed for
use by the haaring and/or spesch impaired with a dual
(211 Appl. No.: TI5371 tume tefephone, the apperatus is equally adapted for use
[22} Filed: Sep, 6, 1905 ) with practically eny comamuonication network where o
keyboard with a Emited mumbear of keys is utifized and
[51] Ist.CL* HMM 11/00  goipignity resolution necessacy. Generslly speaking, the
{3z} U5 L 379/26; 379/97  zpparatus is connected to the earpiece of a recsiving

[58) Field of Search ... 178/2 A, 2DP, 611, telephone and includes a tone pickup and decoder, a
340/825.4%8, 835.74; 39752, 77,93, 96, 97, 103 pre programmed microcomputer and a message display
(56} Raferenses Clted patiel. The message sender depresscs a single key which

carresponds to the giphabetic letter in the word being
U.S. PATENT DOCUMENTS sent - becanse most keys on a telephone represent three

4307266 127198] Messinn e, 17972 D letters, such 2 word is embigeous when sent. The appa-
4,574,540 371986 Borgetal, . matus receives the ambiguons word and resolves the
4608450 B/1986 Carter etal. . ambiguity i favor of a preprogrammed word which is
4,633,041 12/1986 Boivie st al. . displayed to the parson receiving the messape. Al-

OTHER PUBLICATIONS though the apparstus can be programmed to recognize

words, the apperatus is programmed with a vocabulary
Rabiner et al, “Digital Technigues for Computer Volee  of gyllabic elements which are wsed to regonstruct the
Responss; Implementations and Applications™, Proceed-  word. This approach enebies an expanded word recog-
ings af the IEEE, vol. 64, No. 4, Apr. 1976, pp. 416—433.  nition capability while minimizing memory require-

Smith i al., “Alphabetic Data Entry Via the Touch—-  ments.
Tone Ped: A Comment”, Human Faciors, vol 13(2), )
Apr. 1971, pp. 189-150. 14 Clalme, B Drawkng Fignires
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4,674,112

1

CHARACTER FATTERN RECOGNITION AND
COMMUNICATIONS APPARATUR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparstuz and
method for communicating by mannal entry on & key-
pad using o minkmum of key stroke entries, More partic-
ularly, the invention relates to an apparatus and method
for use by the hearing or spesch impeired 1o communi-

5

cate over the telephone network using 4 standard

twelve key, dual tone, motti-frequency telephone.

2. Description of the Prior Art

For the hearing or speech impaired to effectively
communicate 0ver & long distance, several methods
have been devised which enable nonverbal communica-
ticn @ver @ communications network, such as a tele-
phone grid. Such devices include relatively expensive
and nonportable radio teletype terminals and communi-
cativns-adapted computer terminals. Such terminal key-
buards typically employ = standard “QWERTY" key-
bourd which enables the passage of messages by simply

typing in the enfire message. Such terminals are, of 5

courss, deficient in that they are not only cxpensive, but
also are bulky and diffienlt to

It has been rocognized that it is dewable 10 use &
standard 12 key, dual tone multiple frequency (DTMF
or Touch-tone] telephone (o etmmumicate between the
hearing or speech impaired. Utilizing such e standard
"Touch-tone™ telephone would be inexpensive and
provide 2 partial solution to the problem of transporting
bulky communication squipient A primary difficulty
with using such "Touch-tone” telephones is that the
indusiry standard ielephone keypad utilizes 12 keys.
Tan of the keys reptesenl a single numernic character,
while B of the keys each rapresent 3 alphabetic charac-
ters.

To utilize such & standard “Tonch-tonc' tclcphone
far nonverbal communication, past solutions heve used
multiple keystroke entries to identify 1 particular alpha-
batic letrer. For example, & frst depression identifies
which key the desived letter appears on and a seeond
depression identifics which letter of the three posmbih—
ties is desired for input.

The nacessity for dtprl:ssmg two keys to 1d-nfy one
leticr, & of course 8 major impedimate to sffective ele-
commounication esing a standard “Touch-tone" tele-
pbone. That s, even short messages require a large
number of keystrokes 10 enter the message.

SUMMARY OF THE INVENTION

The probiems outlined above are {n largs measure
golved by the communications Apparates and chatacter
pattern recognition method of the ptessnt invention.
That is, the method ang apparatus hereof provides for a
single keystroke to identify which alphabatic charaeter
i3 desired. Because each keystroke can represent three
poasibilitict, cach keystroke transmittad—snd therefore
the composite word—is inhepently ambiguous, The
apparatus bereof receives the ambiguous word and
rccanpsiructs and displtys the word based vpon a pre-
programmed nmbt,;uny resolution, To mmpllfy opers-
tion and memory size, the apparatus recognizes a partic-
olar word in terms of syllabic elements. The syllabic
elements cun comprise any number of alphabetio char.
acters (for example, from 1 1o 9 alphsbetic characiers),
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Generally speaking, the apparatus hereof includes &
recciving mechanism coupled to a telephone which
receives a series of transmitted tones corresponding to
an inputted word. With s standard “Touch-lone™ tels-
phone, cach tone réstived by the receiving mechanism
represents thres possible alphabetic characters. The
receiving mechenism tranglates each tone into & co-
de—a aeries of codes corresponding to 8 word. A con-
troller receives the series of codas and outputs 2 signal
indicative of a particular word which corresponds to
the series of codes. The contreller advantageously haza
recognition meany which matches the scries of codes
received with a programeed code sequence indicative
of the particular word. Onee the particular word i
identificd, a signal represcntative of the particular waord
is passed to an mdmalmg means which displays the
word to the receiving pa:snn

Preferably, the receiving mechanism n.mpl;ﬁes the
ambiguous 1one and decodes the tone inlo binary code.
The binary code Is passed to the controller which is
preferably & preprogrammed microcomputer. The mi-
crocomputet fetches the word or syllabic clement vo-
cabulery from memory ang begins comparing the bi-
nary sod¢ with the vooabulary. The controller con-
strucls a,panicular word corresponding to the received
binary code and penerates a signal to the indicating
mechanism represemiative of that particular word.

Preferalily, the indicating mesns comprises a hquid
ctystal diode display which visually represents the
ward or to the user. In anotheér embodiment, 2
speech synthesizer audibly commumicates the word or
message {0 the user.

The preferved commupication method of the present
invention contemplates inputting a word or series of
worde into a standard “Touchstone' te key-
board by deprosing 8 single key for cach alphabetic
character of the word. The charscters are thus transmit-
tad as a series of tones which are decoded by the appa-
ratuy hereof intd & binary codé. The binary code is
maiched with a preprogrammed vocabulary code
repregentive of an alphabetic chavaster steing, such as a
word or syllabic element. The word i then gutput to
the receiving person. Although the preferrad embodi-
ment anticipat=s using the apparatus heraof as a receiv-
ing unit, it will be apprecisted that the apparatus can be
easily modified within the scope of the present inven-
tion {0 wet as a transmission unit- For example, the appa-
ratus can be modified to ublize a speech synthesizer,
with the message setider {nputting 4 word or a aeries of
words into the telephone with the apparatus ca:wwung

- the input into an audible message.

Another important glternative is to vtilize the appars-
tug and mathod for other modes of ¢communication. For
example, the apparatus and method hereof can be incor-
porated into B paging system netwark, radio elephone
network, or practically uny communications network
where ambiguity resolution is necessary because of
limited keystroke Inpises.

BRIEF DESCRIFTION QF THE DRAWINGS -

FIG, 1is & diagramatic: view of a typica) transmitting
and receiving telephone to which the apparatos hereof
is openbly connedted;

FIG. 2 is a plar layont of & dusl tope, multiple fre
quency, twelve key r.elephnne keyboard;

FIG. 3 is a blgek diagram of the system components
of the apperatus hipeos
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FIG. 4 % a schemaric representation of the luok-up
table and ASCII mapping tablé utilized by the present
inverion; and
FIGS. 5-8 are flow-charts lustrative of tha software
utilized jn the apparatus of the present invenkion,
where-

FIG. § is a flowchart of the main program for deter-
mining whether a numeric or alphabetic character
is input,

FIGS. 6 and 7 depict the alphabetic subrguotine,

FIG. 8 iilustrates the numetic subrontine

BESCRIPTION OF THE PREFERRED
EMBODIMENTS

Tuerning now to the drawings, 3 communications
apparatus 10 is illustrytad in FIG- 1 in conjunction with
a telephotic network having a sending telaphone 12 and
receiving telephone 14, Each telephone 12, 14 has 2
hand piece 16 and a twetve key “Touch-tone™ kcy pad
18. Each zlephone 12, 14 represents a common, indus-
try standard touch tone system in which 2 key closure
generates (wo temes according to the dual tone multiphe
frequency standard. As can be seen from FIG. 2, the
standard industry key pad 18 presents twelve kevs con-
taining alphabetic and numeric characters, as well as the
asierisk (*) and number {“#") characters, F1G. 2 differs
slightly from the industry standand i that in g standard
touch ione telephone, the alphabetic characters “Q*
and “Z" are omitted. In F1Q. 2, the lctters “Q" and "2~
are carried by the key representative of numaial 17,

Comparing FIGS. 1 and 3, the communications appa-
ratus 10 is shown in more detail, Broadly spepking (scc
FIG. 1), the apparatus 10 includes recciving means 20,
controlier means 22, and indicating means 24, In more
delail, the receiving means 20 includes an inductive
picksap 26 attachable to the car portion of the hand
piece 16 by a suction cup. In the preferred embodiment,
a preamp 28 provides a Kaed gain of 60 dB to the auto-
metic gain cottrol smplificr 30. The automdtic gain
control amplifier 30 has 2 gain range 0f 0.1-20 dB result-
ing i1 & tota] gein for the amplifier seetion (28,30) in the
range of 30-100 dB, The cutput of the automatic gain
control {1.5 volts p—p) is fed to a filter section 32 {AMI
§3525A, intergraded circuit} to scparate the high and
low dual tonc muitiple frequency bands, As shown in
FIG. &, the high snd low gronp filter cotputs ars ied 1o
a e decoder 34 (e, Mostek ME-5102). The tone
decoder M provides a four-bit binary coda to the cop-
troller means 22 for each signal received at its input.

The controiler means 22 preferably incorporates a
microcomputer {Intel $051) with on-chip RAM and
ROM. I FIG. 3, the controllet mesns 22 is illustratad
somewhst schematically and depicis the mistoeom-
puter 40, ROM 42 (preferably BE byte EPROM) and 64
bytesx § RAM 44. Preferably, the programed vocabu-
lary is storag on the ROM 42 with the RAM 44 used 10
gstore word codes as received, thus providing a buffer to
the indicating means 24.

Prefersbly, the indicating mexns 24 includes a Tiquid
crystal dinde (LD displuy 50 capable of displaying
two rgws of alpha nomeric characters of twenty charac-
ters per row. A character generator 52 is couplad 1o the
RAM 44 and the LCD display 30 to gencrate standard
dot matrix characters on the display 30. The LCD dis-
play 50 also addresses the RAM 34 1o perindically scan
ASBCII character data in the RAM 44,
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Software

F1G5. 4-3 generally refer to the implementation of
the recoghition process employed by the controller
means 22, FIC 4 flustrates an exampls of a recognition
search initiated in a segimented look-up table (left-hacd
portion of F13. 4). The cight-hand portion of FIG. 4
illustrates the ASCII mapping table where the ASCII
eode for the proper character is stored and fetehed for
each alphe numeric charscter, It shonld be apparent
that yse of the mapping table results in a considerable
memaory saving over tha alternative of storing commplete
ASCII strings itt momary, FILGS. 5-4 illustrate the flow-
charts for the operating programs, The flow-charts are
self explanatory. The operation of the lookup tatle and
ASCIL mapping table Is readily apparent from a com-
parizon of FIGS. 4 and §-7,

Operation

The injtial problem addressed by the prescat inven-
tion was te provide a simple method for the heating or
spoach impaired 10 communicate using stendand
“Touch-tone” telephones without the need for compli-
cated equipment, such = teletypes, ate. Scvera) devices
and methods have becn devised which allow for effee-
tive communication, but are slow and difficalt ta use; a
Inrge numbet of keysirokes are involved in inputting a
message. As can be seen from FPIG. 2, most keys repre-
sent three alphabetic letters, Therefore, in the past, 2
single letter has beey input ysing two keystrokes, For
cxamme, 1o input the alphabetic leticr *H in the word
“HELP", the Operator would first push the number **4"
key (row 2 cplumn 1) followed by the “0 key (tow 4,
cohimn 2} t¢ designate the second character on the
number "4 key,

In 2 broad sense, the present inveition recognizes the
possibility of using a microprocessor-based device o
emable a single keystroke per alphabetic latter, That is, it
has teen fornd that most English words arc identifisd
by the keystroke scquence required to enter the Jetters
of the word—a character pattern recogniton, OF course,
the invertion 1 ¢qually applicable to the identification
of words in other languages ng well,

For axample, to enter the word “HELP* the num-
bered keys 4, 3, 5, and 7" arc depressed followed by a
1% The “¥” key is used to delinaate the end of & wozd.
The term “word code™ is used to denote the key sc-
quedce for & particular word; that is “4357 is the word
eode for the word “HELP.” OFf the 3% possibilities (3
characters on each key, four keys to snter the word),
theye i only one English ward—"HELP"—from the
3 possibilities involved.

Becange oach key on 2 standard “Touch-tong® key-
board presente three alphabetic characters per key,
using the singls keystroke entry contemplated by the
present invention resulls in sn inherently ambiguous key
code. Thus, the dual tones for cach key depression
pretents an embigoous series of tones to the receiver.
However, a9 with the werd “"HELP," it was found that
over %% of the most commonly wsed words could be
identified by the word codez generated.

Therefore, iu a brogd sense, the apparatys 10 could
incorporaie 2 stored vocsbulary of word codes and the
corresponding ASCH representation far each word ina
memory look-up table. When a scquence of word godes
is entered followed by an “*", g search could be initi-
ated in memory which points to the correct ASCII
characters 1o be displayed. In practice, storing complete
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word codes and ASCTI representations in memory was
found to limit word recognition capability to the storad
word vocabulary, and even then, large memnory size
wa5 NECessary.

In the praferred embodiment, “syilahic elements! are
stored in memory and combimed to create the words.
For example, the “CON" Jetter group in contest, sili-
con, eonfercnce, contact, etc. is such a stored syllabic
element. Thus, the vocabulary stored in the preferred
embodiment includes common letter-gronps, suffixes,
prefixes, aingls lettays, and a few complete words, gen-
ericly referred to e “syliabic elements.” In the pre-
ferred embodiment, it was foond most efficient to in-
clude several latter strings which provide end enhsnce
Word recognition capability; therefore the vocabulary
of syllzbic elements in the preferred smbodiment -
cludes elements baving one alphabetic lettar 1o as many
as nint alphabetic letters, Most syllabic elements huve o
three to six letter graup size.

To Forther reduce memory size, the meferred cm-
bodiment enclosed incorporates an ASCIH mapping
table fllustrated schematically in FIG. 4. That is, inatesd
of allocating roemory for the ASCIT representation for
each syllabic element, the ASCII reprezentation iz de-

.veloped frosn the mapping table,

In use, the recciving individusl must attach the ¢on-
ductive pick-up 26 to the ear portion of the hand pisce
15 (see FIG. 1). The sonding individual simply eniers
the desired alphabetic lettars of the degired mesiage on
the touch-tope telephone 12 sequendally. The asterisk
key “*" 15 used as B space 10 separats words. The num-
ber key “#" ix nsed before or after any information that
shovld be interpretated 25 numeric information. OF
courss, the sender cannat wse abhreviations, The appa-
ratis 10 responds in real ttme, beginmng the recognition
process as soon as the space key is yjeceived. The teat of
the meszage is displryed on the LCD displey 50 from
the Iower left position to the right, When the lower row
is filled the entire row is sorolled upward 1o allow new
text to appeat in the lower row. '

Asx can be seen from FIG. 3, the series of tones constl-
tuting each word arc decoded into & binary eode. In the
preferred embodiment each key dépression represents a
“key code” indicative of the key depressed. Two key
totles are entered per byte, thas, the first byte containg
the four bit binary code represetitation of the first two
key codes of a word. The word code coinprisss a serics
of key codes entarad between the asterisk “%," and in

" the preferred embodiment can occupy np o 7 bytes,

accommadating word sizes up 1o fourteen characters, IF
the word kas an 6dd nomber of charscters, and there-
fore an odd number of key codes, the last key cade is
stored in the high order four bits of the last byte and the
low order bits are se1 to zero.

The microcompiier 40 (FIG. 3) reads the four bit
binary code upon recriving a latch signal from the tone
decodar 34, The progrem (FIGS. 5-8) and stored syl-
labic element vocabulary are fetched from ROM 42,
The word recognition process is initiated a3 soon a5 an
entits word code is received (rs indicated by the aster-
isk input). '

Tirning to FIG. 4, the recognition search ip initiated
in ihe segmented look-Up table that containg the key
¢odes in the four bit format for the syllabic elsment
vocabulary. The look-up table is segmenied according
tc syllabic element size with the sire of the word (o be
decoded determining the point of eniry inta the look-up
table. In the preferred embodiment, theve are nine seg-
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ments in the look-up table corresponding to syllabic
alements tanging fram one to mine characters in size,
For words having more than nine charueters, the search
is imitiated in the ninth segment and u new word code .
cormesponding to the first nine keystrokes (key codes) of
the word & formed (s2e also FI1G. 8). Df course, the size
of the syllabic element is known vpon entry into a given
tcgment, therefore the number of bytes required to
slore the key codes for each of the syllabic slements will
ko be known.

Altbough the word code typically occupies more
that one byte, only the first byte is checked far 2 mateh
mitially. The other bytes are checked only when a
match ocours for all the previous bytes for the given
syliabic element. If #o match is detected, the search
proceeds to the next syllable elemnent in the segment of
the table. If no mateh is found in the segment of the
table for the syllabic element size equal to the size of the
word, the gzareh is continued in the segment of the next
lower size. ‘That is, the word code is recomputed to
exclude the last received key code for later use in the
recognition process. This pracadurs is repaated until a
mateh ocours, At the latest, a match will cocur wpon
entering the single character segment of the look-up
tabic.

After the first syllabic element ig identified, the search
i repeated using 2 reduced word code. The reduced
word ¢dde comprises the original word code less the
first N characters, where M is the size of the first syl-
labic element identified. This cycle i repeated until the
compleie word is identified. Most words are identified
by connected syllabic elemetils 2 1o 4 characters in size.
However, there are g limited number of large syllsbic
elements of § tos § characters which are used to identify
wards that are difficult to s¢paratc into unambiguous
short syllabic elements.

Some gytlabic elements have the same word cocde and
therefore ¢an hawe froltiple interpretations. Such multi-
ple mesning syllabic elements are specially flagged in
the look-up table and stored in a way that the most
frequently ocourring interpretation is decoded frst. If
the clement displayed on the 1.CD» display 50 does not
make sense to the reader, he can replace the string with
the alternate interpretation by proing a retry button
{such s the operator or O™ key). Of course, ip many
cases the user can interpret sush ahernative intarprets.
tions from the context of the ather tyllabic clements
formmg the word or other words in the message.

Although the display could be genarated by storing a
pointer to the proper ASCII string representing cach
syllabic element in the look-up table, the preferred sm-
bodiment utilizes an indirect referencing technique. As
illustrated [t FIG, 4, an ASCII mapping table is ntilized
to kdentify the praper ASCI[ siring for the syllabic
element recognized in the Jook-up table. The first inpot
to the ASCII mapping table is the key code which is
known and limits the poesible choices for the alphabatic
character to a masimum of three.

The second pointer & the ASCII mapping table is
genetated to correspond with the position of the alpha-
betic charaeter on the particulat key depressed. To this
¢nd, a series of lenter position mapping codes (LPMC)
bytas are formulated for #ach word code. Each LPMC
bytz contains four 2-bit letter position codes (LPC),
Each LPC can take the value of either 1, 2, or 3 depand.
ing upon the letter position on the key. As can be seeo
from FIG. 4, the binary representstion of the letter
positior: is used 10 enter the ASCII mapping table, 01
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for the firat letter positioning, 10 for the second latter
positioning and 11 for the third letter positioning. Thus,
the key code (KC) and letisr positlon code {(LPC) act as
¢olumn and row pointers ingo the ASCI] mapping lable
to find the proper ASCII code for the character. The
ASCII code is fetched und moved to an cutpul buffer.
This method requires only 27 bytes of ASCII character
storage as each possible chatacter is stored only once,
and an additional B bits per 4 characters to store the
letter position eodes (LPC).

FIG. 4 illustrates the recognilion process for the
word “HELP". The word code, "4357" iz passed 10 the
four character segment of the look-up table. As previ-
ously discussed, the microcompuier 40 beging the
search process until = meich is formed. The matched
word code poits 10 & letter position mapping code
{LEMC) byte. As itlustrated in FIG. 4, the first Jetter
pesition code (LPC) in the letter positioning mapping
eude (LPMC) byte has the binary code {10) for 2~
which is the letter position af “H™ on the number 4"
ke¢y. The LPC & used as the ¢oluran pointer in the
ASCII mapping wable with the key code used as the row
poititet to identify the letter “H".

In practice, the apparatus 10 recognizes the cntered
words as fast as the worde con be entered by the sander
Thus, the apparatus 10 is real time, displaying the de-
coded word on the LCD display 50 kess than 1 second
after the pslerisk key is depressed. A prime advantage of
the method and apparatus 10 is that single character
entry is sulficient for communication. This represents a
significant advance as 2 communication aid for the
handicapped.

Of course, the apparstus 10 herecf i equally adapt-
ble for use i many other situations, Fot example, with
2 paging system where space it Imited, a small number
of keys could be ineerporated to efficiently scnd 2 mes-
sage using the single character antry recognition of the
present invention.

Although the presant invention contemplates that the
sender will simply use & standard touch-tone tafsphone
and the veceiver will otilize the apparstus 10, yoles
could be p¢versed. The appatatus 10 can be nsed ag a
sending device which incorporates a spasch synthe-
sizer. That is, the sender would couple the device 10 (o
the mouth section of hand piece 16 of the sending t=le-
phone 12 and geaerate the messzge on the key pad 18,
Apparatus 10 would generste synthetic speech andibly
conveyed o the receiving telephone 14

Still another alternative would be to e the appara-
tus I of the present invention for remoie computar
control by nonshandicapped individuals. For example,
vsing the single charactsr eptry, words lilke PRINT,
LIST, SAVE could be easily recognized and the oatput
controlizd, If fact, better rcsults and am expanded vo-
cabulaty can be obtained if the characters on the stan-
dard telephone Ley pad 1¥ are distributed differentty.
That is, the sender could use an overlay with optimurm
character distribution to send his message. While this
spproach may be feasible for remote eomputer ose,
simplicity considerations for the bandicapped dictare
using the standand key pad 18 with subaptimum charec-
ter distribution,

The apparatus 10 could also be nzad for consumers to
enter orders to a vendor's computer, Many variations
exis; the apparatus 10 enabling the entry of mewsages
ea%ily into & compnter or practically any message re-
ceiver,

We claim:

{r]

%

30

1

+

45

0

25

o0

65

8

1. A ¢ommunications apparatus comprising:

recaiving means operably connectable to a telephane

or the jike for receiving a serias of transmitted
tones corresponding o an input word and for de-
coding the tones ioto a series of codes, sach tone
being representative of a letter of the word, which
letter i ohe of two or more alphabatic charpsiers
correspanding to the tong;

controlier means coupled to said receiving means for

procassing said series of codes and outputting a
signal indicative of a particutar word which corre
sponds to said series of codes, said controller means
including, recognition means for matching said
series of codes with 2 programmed code sequence
indicative of said particular word,

said recognition meaxs including a stored vocabulary

comprising a plurality of syllabic slements, each
being rcpresentative of one or more alphabetic
characters, said recognition means being operable
For tpatching said series of codas with one or more
syllabic elements and outputting a signa) indicative
of & particalar word represenied by said one or
more syllable slements; and

indicating means for receiving said signal and com-

municating the signal in 2 form perceptible to the
uscr.

2 The apparatus sccording to ¢laim 1, wherein said
receiving ticans mcludes an mductive pickup couplable
to the ear piece of & (elephone receiver.

3. The apparatus according to claim 1, wherein said
Teceiving means includes an amplifier section for re-
ceiving and amplifying said tones.

4, The apparatus according to claim 1, wherein aid
receiving means jucludes & tone-decoder for decoding
the tones inte & binary code,

5. The apparetus according to claim 1, wherein said
indicating means includes a viswel display for comemsi-
caling said panicualar word.

€. The apparatus acoording to claim 58, wherein zaid
indicating means comprises a liquid crystal display
module.

7. The apparatus sccording to claim 1, wherein said
Tegriving means is operable for receiving iones indica-
tive of numeric characters, said comtrollér means is
operable for reociving and processing said npyumeric-
represeniative lones and outputting a numeric-represen-
tative signal, and sald indicating meant being operabie
for displaying said numeric-representative signal,

§. The apparatus according to claim 1, said recogni-
tion meates ineluding mapping means operably coupled
to said receiving means and operable for identifying the
two o mote alphabthic characters reprasentad by a
discrete tone. '

9. The apparatus sccording to slkhn 8, ssid mapping
means operable for utilizing said programmed oode
sequence and said identified two or more alphabetic
charscrers for generating an ASCII code representetive
of cach character of said particular word, said plurality
of ASCII codes generated being catput from said con-
troller mepns as a portion of sid signal,

10. A method of communicating, utilizing a signsl-
genarating keyboard where at lesst gome of the keys
represent iwo or more alphabetic characters, compris-
ing the steps of:

inputting & word into ssid keyboard by depressing a

single key for each alphabetic character of said
word;

transmitiing signals generated by the key dapressions;
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receiving said irensmitted signals and decoding the
signals inle binary code;

matching said binary code with gne or more pre-pro-

grammed oodes, each pre-programined code being
reprasentative of r s¥ilabic element;

'Forming a representation of the word from the one or
maore syllabic elemenis rejesented by the matched
one or more pre-programmed godes; and

outputting the word represntaticn in a form poroeps

- tible ey the wser.

1L The method of claim 10, whercin the outputting
giep includes displaying said word in a visually percepti-
e form,

12, The method of clajm 10, wherein the signal gener-
ated by the keyboard is a dual tone muttiple frequency
and the keyboard comprises a touch-tone telophone.

13, The method sconrding to claim 10, wherein each
pre-programmed eode of the syllabic elements corre-
spande (o the key deprested and the pogition of the
character of the syliabic clement on that key including
the steps of:

providing an ASCII mapping table presnting the

ASSCII utyings corresponding to respective alpha-

betic characters;

identifving the ASCII string for each ¢haracter af

cach matched syllakic clsment by

citering the mappmg table with reference to the
key depressed an the kevboard for each charac-
ter of the tatched one or more sylabic elements,

cross-referenéing the position of the ¢haracter ot
said depressed key ta determine the discrete
ASCI] siring for the alphabetic charactier; and

outputling the ASCII siring for cach charsoter of

cach =ylabic eiment to an outpot buffer.

14. A method of recogniziug an input word from an
{aput gerles of codes in which each input code repre-
sents one letter of the word which letter is one of two or
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mors letters that the code corresponds Wi, campmmg
the staps of:
estahhshmg a ilmiwd vocabulary of syllabic slements
fepresenting One OT more letters and comprising
ont or mare codes in 2 kmkup table, in which said
wnrd is not represented by a single syllabic elcmem
in {he lookup table, '
the lookup table being separated iolo segments
wooording 10 the number of laticrs of the syllabic
clﬂnmts;
tnetching the series of codes to two or more syllabe -
elerhents comprising the substeps of considering
two or more sucéessive codes of said ward as &
group,
entering the lookup table in the segmett cxnTe-
sponding to the aumber of codes in said group,
somparing said group of codes with the codes of
each syllabic element in said segient umtil g
match I found, of if no match is found, decre-
menting the number of codes in the group, enter-
ing the lookup table in another segment corre-
sponding to the number of codes in said decre-
mcotad group, and comparing the decremented
gronp of codes with codes of each syllabic cle-
ment in said another scgment unkil 2 match ia
found. or if no maich is found, successively dee-
tementing the number of codes in the group and
comparing the decrementad group of encles with
the codes of each sylla.lm: ¢lemient in another
segoent until a match is fousd, and
coasidering the remaining vnmatched cudes in shid
word as gnc or more additional groups and re-
prating the entering and coinparing sieps using
each eadditional grovp uniil all of the syllabic
clements of the word arc identified; and .
outputtiog the two or more matched syllabic ele-
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