1 SYSTEM AND METHOD FOR OPTI MAL ENCODI NG OF SM5 MESSAGES | N A MOBI LE DEVI CE
Field of the Invention [0001] The present invention generally relates to
nobi | e devi ces and Short Messaging Service (SMS) technol ogies, and nore
particularly to a systemand nethod fo opti mal encodi ng SM5 nessages SO
as to enable the nobile devices to send | onger text nessages. Background
of the Invention [0002] Mobile devices provide their users with

conveni eS¥XSTEMANDR METHOR FOR OPIHAAE ENCADING OFSVISVIESSASEI Y iAces.
Currently, nmost, if not all, of i vices have the function of
Short Messaging Service (SMS). %&éﬁlgﬁiif:g}eﬁnessage service that enables
short nessages of generally no nore than 160 characters in length to be
transmtted from and received by a nobile device. In an SM5 system
messages are stored in and forlielddddhe bnvSosent ers from which the SMS

nmessages are forwarded to their designated recipients. [0003] The
limtation of characters that can be sent in one SM5 nessage chall enges
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i ncl udi ngessegegour agenent of the poor usage of proper English by the nobile
device users, and limtation of the use to the nobile device users who are
used to sending and receiving abbrevi ated nessages; otherw se, the nobile

devi ce users who are not us R r@yﬁ%fah',g iyypul d have to guess the
meani ng of the abbreviated Igtqf%é}g.ﬁ Pr? a |ti|ilt5n, t he drawbacks for sending

mul ti pl e nessages include extra cost and waste of space. [0004] Anot her

way to tackle the Jength limtation is by taking out blapk spaces .fromthe
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hi's goodfyom, and received by a mobile device. In an SMS system, messages are stored in and
forwarded to SMS centers from which the SMS messages are forwarded to their designated
recipients.
[0003] The limitation of characters that can be sent in one SMS message challenges
mobile device users when they need to send an SMS message that is a few words more
than the limitation. Common ways used to solve this problem include abbreviating
commonly used words (e.g., “are” to ‘r’, and “the” to ‘e’), and sending multiple messages
to cover up the one longer than limitation. However, the abbreviation method has a
number of drawbacks including: encouragement of the poor usage of proper English by the
mobile device users, and limitation of the use to the mobile device users who are used to
sending and receiving abbreviated messages; otherwise, the mobile device users who are
not used to abbreviation would have to guess the meaning of the abbreviated letters. In
addition, the drawbacks for sending multiple messages include extra cost and waste of
space.
[0004] Another way to tackle the length limitation is by taking out blank spaces

from the messages. For example, when the original text message of “how are you” is



[ 0005] US 2003/0167306 Al discloses a system and nethod for optinmal Short
Messagi ng Service (SM5) encoding in a wrel ess comruni cati ons devi ce havi ng
SM5 capabilities. It provides a wireless comuni cations device with three
encoding formats (seven-bit ASCH I, eight-bit | SO Latin 1, and two
eight-bit Unicode), where the three férmats have different capacities for
different sets of characters. Wien a text nmessage is input into the
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Summary of the Invention

[0006] Therefore, there is an imperative need of a method and system that can
encode an SMS text message in such a way that it will enable a mobile device to send and
receive a longer text message simply and effectively.

[0007] In one aspect of the present invention, there is provided a method for
encoding/sending an SMS text message via a mobile device for sending/receiving SMS
text messages. The method comprises the steps of inputting a text message into the mobile
device that provides at least two encoding formats, wherein a first of the at least two
encoding formats supports less characters so that it uses less bits for encoding each

character (compact format), and wherein a second of the at least two encoding formats



t he conpact format but will exceed the limt if encoded by the standard

format, it will be encoded wth the conpact format; encoding the input
text message with either the conpact or standard format as deci ded; and
sendi ng the encoded text nessage. In one enbodinent, 1in step of deciding

the encoding format, after the input te&xt nessage is found to be suitable
for the conpact format but before the encoding step, the nethod optionally
further suppoptsinsémgharasteepsmthat itasks ngrevbhds i@renchding enth nemscgre(stodadi ns
any character, that is.not, supported the conpact fornmat nd if the text
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t ext nmessagati Wh Bibit fdBxhtrum characters allowed by the Iimt that is encoded
with the standard format but translated by the conpact format, the
decodi nglg088lnat i s llenptiedaspyct: ¢fethe preseni myeriiasp here is provided a method for

receiving/decoding an SMS text message via a mobile device embedded with all necessary

electronic readable programs for receiving/decoding SMS text messages in at least two
formats. The method comprises the steps of detecting an incoming text message;
translating the incoming text message in the at least two format provided by the mobile
device, wherein a first of the at least two formats supports less characters so that it uses less
bits for encoding each character (compact format), and wherein a second of the at least two
encoding formats supports more characters so that it uses more bits for encoding each
character (standard format); thereby, when the mobile device defines a limit of how many
bytes of each text message can be sent/received under the standard format, the compact
format can send/receive more characters within one text message for its use of less bits for

encoding each character; deciding the decoding format for the incoming text message by



of .-calculating ratio patterns of the incom ng text nessage in both
formats, wherein the ratio patterns include ratio of characters/nunbers vs
synbols and ratio of characters vs nunbers; checking the Inbox folder to
see whether there are other text nessages fromthe sane sender, wherein if
no, further check the Inbox folder to"see if there are other previous text
nmessages from ot her senders, wherein if no, then select the format by
choosi ngnaripulatdngrtie lengthtofithe trahslatedstextchassage evithin ihe hwit; sdeteds,sif whe
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st andar dnessagssi whichdengths erpatvithirp ghey stgngasd eleviation range of the incoming text
message length, these previous messages will be checked in the next step; and wherein, if

there is no previous message within the standard deviation range, all messages will be
checked in the next step; checking the ratio patterns of the selected messages from the prior
step, wherein the ratio patterns include ratio of characters/numbers vs symbols and ratio of
characters vs numbers; comparing the patterns of the length and two ratios in previous
messages with both compact and standard formats by using CBR’s NEAREST
NEIGHBOR technique, then the one with the highest similarity scoring will be selected;
and recommending either compact or standard format for decoding. In another
embodiment, the mobile device is mobile phone or PDA. In yet another embodiment, the
limit is defined by the SMS service system. In still another embodiment, the compact

format is a 6-bit format, and the standard format an 8-bit format.




characters so that its uses nore bits for encodi ng each character (standard
format), and at | east one conpact encoding format that supports |ess
characters so that it uses less bits for encoding each character (conpact
format); thereby the nobile device can_encode/send nore characters in one
SM5 text nessage using the conpact forvat; wherein the SM5
encodi ng/ sending circuit encodes/sends the input text nmessage by a nethod
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in the prior step;
and wherein, when the input text message does not exceed the limit if encoded by the

compact format but will exceed the limit if encoded by the standard format, it will be
encoded with the compact format; encoding the input text message with either the compact
format or the standard format as decided; and sending the encoded text message. In
another embodiment, in step of deciding the encoding format, after the input text message
is found to be suitable for the compact format but before the encoding step, the method
optionally further comprising a step of checking whether the text message contains any
character that is not supported by the compact format, and if the text message contains any

such character, it will be encoded with the standard format.




di spl ayi ng the decoded text nmessage on the nobile device. In a further
enbodi nent, in the deciding step, if the incomng text nessage is
translated with the conpact format and the length is nore than that of a
text nmessage w th maxi num characters |l owed by the limt that is encoded
with the standard format but translated by the conpact format, the decoding
format is decided by the followi ng steps of calculating ratio patterns of
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present invention i's that the nobile device will be able to send nore
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a text nessage .S abeout 160 characters,usi n,8-.hit .formt. - i
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coNearest Nejghborection. wth the acconpanying draw ngf.h Bri eILin toxt
Descr i pt fasmabfs degidegybythe, fallowing steps of calculating ratio patterns of the incoming
message in both formats, wherein the ratio patterns include ratio of characters/numbers vs
symbols and ratio of characters vs numbers; checking the Inbox folder to see whether there
are other text messages from the same sender, wherein if no, further check the Inbox folder
to see if there are other previous text messages from other senders, wherein if no, then
select the format by choosing the format that has the most characters; if not successful,
choosing the format that has more characters than numbers; if not successful, choose the
standard format; calculating the standard deviation in both the compact and standard
formats of the length of the previous text messages from either the same sender or other
senders; wherein, if there are previous messages which lengths are within the standard
deviation range of the incoming text message length, these previous messages will be

checked in the next step; and wherein, if there is no previous message within the standard




[ 0015] Preferred enbodi nents according to the present invention will now be
described with reference to the Figures, in which |ike reference nuneral s
denote like elenents. [0016] FIG I is a block diagramof a nobile device
with an SM5 nodule for optinmal encodi zg text messages in accordance with
one enbodi nent of the present invention. [0017] FIG 2 is a flowhart for
sendi ng an SM5 text nessage via the SM5 encoding/sending circuit in

accor danéevigtianrangr allrmessagasiwilldre ahekedris shnext stepnehesking thomti®]pakte®s3 i s a

(1 o her b Bl ISR D SS5E sBbe U RS At

nobi |l e device I n accor ce W 0

[0019] FéHardetdrs/nambewsRembolks@id fatly 6 chaghcterdd niirhBdis; hipafing RMPafeinson
during receivi ng/ decodi ng in accordance with one enbodi ment of the present

i nvent i off thg lengthiand dwpsateqs iptnreviows mepragehwithtbogh thegopmactriesmpt andethe
inventio E'%Qf t ) l{%ﬁald f 3] t . oMi.Ng
det ai | ed“a esc(r1 ?% I ogﬁ%l% (ggrﬁtsgﬁﬁ%e odNn%ﬁ?%ﬁ (%]?‘ t?{]hgucﬁ.ﬁvéh% itgﬁ.o n% %Qﬁ%

Thr oughohightdti sméilpgity sairingnwilivibe rseleotddl, iagdtrecsiamanding afithee ieeompded or

di scl osures, of .t hese publjcations are hereby incorporated by reference, in
their en%ti“%dé‘f‘; @ér,natfoﬁfiﬁc‘{dﬁ?% application in order to nore fully describe

the statgoph art t OO‘P{Qiaﬁbarﬁ%esof;}ﬂgg)ﬁfs%ﬂﬂqinvaﬁ{otnai% Qﬁe{c thO bl dBvikO&ifl @e! OW ng
detail ed deScription, specific details are set torth in order to provide a
t hor oughahle ttesesitlandiervhamtterhia dnevexttmemsagetidie\eeamplet wheh thebstandardielesgthod by

those skilled in the re|ev rt that .the present inventjion nmay be

pract i cetP’ & 'THIBESS14eS @Logagbicﬁpr@c@gt%ﬁmgsa}n .'rt?“(ff’ﬁ%?t’ § ﬁg’ﬂ'atlﬁ%%t,w‘&eqnﬁ?lﬁnovm
et hods, » RIAHB AN RS to GORP AAE McBive A xt REGIEE Blith Q%Yé[?(irﬂ% &}eﬁp d@pitdbed in
detail so as not to obscure the present 1 nvention. [0023] Referring nowto
FI G 1, tHeisecdudts pr eaniingsdnanstSiuB transmiténgiitde. dWhild/Bompantiodicag be dnok with

1" accor [EiTE SumbERob RS dl SahinEb s op s P teh P et » 1R Mg,
devi ce i Betwdél SptirRizBRRaRINSRGAY-\iSed EratactB $§7ERAtaIbAN @ | ength |onger than

the standard one. For exanple, with a current standard limt of 160
char act el0814lor oneThegbjepties agd advansages loif the ingentiopewidl bechme mpparent from

i nventiopn c send t.ext nmessage wth Xi .of 213 characters. _As
shown scienalovaneySaaiied dSEEHRRRE o pre Bt mbtitenfoheldd B bVae S, an
SM5  nDdNtighBoredtidBWRE Yhe Acc@ifanFihg diRiHgout put nmodul e 6. The prograns 2
‘conprise all necessary functional prograns for the nobile device such as

carmera, phone, and alarm The SMS nodule 3 conprises an SMS
encodi ng/ sending circuit 4 ﬁﬂ&ﬁé’scﬁkﬁon of the Drawings

[0015] Preferred embodiments according to the present invention will now be
described with reference to the Figures, in which like reference numerals denote like
elements.

[0016] FIG 1 is a block diagram of a mobile device with an SMS module for
optimal encoding text messages in accordance with one embodiment of the present
invention.

[0017] FIG 2 is a flowchart for sending an SMS text message via the SMS
encoding/sending circuit in accordance with one embodiment of the present invention.
[0018] FIG 3 is a flowchart of the working process of the receiving/decoding
circuit of the mobile device in accordance with one embodiment of the present invention.
[0019] FIG 4 is a flowchart for 6-bit and 8-bit translation examination during

receiving/decoding in accordance with one embodiment of the present invention.



recei ving/decoding circuit 5 where their functions will be described in
detail hereinafter. The input/output nodule 6 nay be any avail abl e type.
The nenory 7 includes ROM and RAMfor storing any necessary information
for the functionalities of the nobile gevice. Wil e the nost conmon nobil e
device is the nobile phone, the presenP invention could be applicable to
any nobile device including PDAs as long as it has the SM5 capacity. [0024]
In one aspect of the present invention, an SM5 text nessage is encoded with

reduced nenory using a 6-hit . di format so that nore characters can be
sent in one SMS text ms?ﬁé’é’fe@%ﬁcﬁg?ogﬂme%e@ Uhple of a 6-bit encoding
format. 9 [0025] Table 1. An exanple of a 6-bit encodi ng formt

Bi t Al phabet Bi t Al phabet 000000A100000g 000001B100001h 000010C100010i
000011D190211] 00010 RSO AOKCNYOD NEYEIOEdRIsto@hmenEadidy by meforodd t-the0111n

e

010010S1b6P10y 0100RALTLAGA fizis GhPLOMRA 0H00R PONEkIEHE 0kQ 1ifeEAdNWA201102
disclosures of these publications are hereby incorporated by reference, in their entireties,
into this application in order to more fully describe the state of art to which this invention
pertains.
[0022] In the following detailed description, specific details are set forth in order to
provide a thorough understanding of the invention. However, it will be understood by
those skilled in the relevant art that the present invention may be practiced without these
specific details. In other instances, well-known methods, procedures, components, and
materials have not been described in detail so as not to obscure the present invention.
[0023] Referring now to FIG 1, there is provided an SMS module with an SMS
encoding/sending circuit and an SMS receiving/decoding circuit embedded in a mobile
device in accordance with one embodiment of the present invention. The mobile device is
able to send and receive text messages with a length longer than the standard one. For
example, with a current standard limit of 160 characters for one text message, the mobile
device of the present invention can send a text message with a maximum of 213 characters.
As shown schematically in FIG 1, the mobile device 1 comprises programs 2, an SMS
module 3, a memory 7, and an input/output module 6. The programs 2 comprise all
necessary functional programs for the mobile device such as camera, phone, and alarm.
The SMS module 3 comprises an SMS encoding/sending circuit 4 and an SMS
receiving/decoding circuit 5, where their functions will be described in detail hereinafter.
The input/output module 6 may be any available type. The memory 7 includes ROM and
RAM for storing any necessary information for the functionalities of the mobile device.
While the most common mobile device is the mobile phone, the present invention could be
applicable to any mobile device including PDAs as long as it has the SMS capacity.
[0024] In one aspect of the present invention, an SMS text message is encoded with
reduced memory using a 6-bit encoding format so that more characters can be sent in one

SMS text message. Table 1 shows an example of a 6-bit encoding format.




010111X1101113 011000Y1110004 01100171110015 011010a1110106 011011b1110117
011100c1111008 10 011101d1111019 011110e111110<bl ank space> 011111f111111.

(full

standard 8-bit
format would allow this
characters (fl oor(160x8/6)).

In one

maxi num of 16

enbodi nent ,

O characters, t

stop) [0026] When one nobil e device has the capacity of sending one
SM5 text nessage with
nmobi | e devic

he 6-bit

& to send an SMB with maxi mum of 213
t he SM5 encodi ng/ sendi ng

circuit [0026] be coﬂ’fab@drédlctmmfpiercsﬁa@héckcammat characters in a text

I #

rressag A—be—t ePreset) ed the—-6 forrat— a teEXt—Tessage
cont ai nggny characte éllﬂﬁpeﬁepr esent g 4 by the 6- bi A‘p(g‘?}ﬁeét the tlext
nmessage Wi ll be encofded using the nprioal 8-bit forjmt. In anot her
enbodi rr@ﬁOOOQa t ext me;éage will be ¢he®Wd8d in 6-biftgformat when tlhe text
nessag -A—the b+—fForrrat—entoding F-afge—as ti-seussed—herei nafter,
even ifopﬁgd]t ext nmess 1&e contai ns ong quooliore char a{clfers t hat are |not
represenpegiPy the 6-bd Tormat. The[$Hmrapal char acfers nay be delleted from
the en¢oded nessage or represented by any bytes th|at are not used in the
nmessage. 00001l s easy toDremind nobil el@#dilce users ftjo avoid any speci al
charactm\,n tHhey—pre—typHrg—n—t-oh ..wqaiﬁsv,——se—t—h&t—i—he speci al
char act &P blemw | §*~not be a seri @1093119 inth enpl oynent qf the
6- bi t ] TOr encogigng Text nessa - nobi e Vi ces. [0027]] Now nore
detail g _are provided for the determ pation of the 6-bit format encoding
range. ,@QOH]Oscussed abGve, one objecti®d16f the presmnt invention|is to
enab| e nrnhl | e rln\l: te—-t.0 cnnrl [a's a Vall= r\har acters : n—one—SNs—text Ihssage by
al | ow ré’oph]el nobi | e 1@\/| ce to encode 1(1?(H€lltext messa’@)e ina 6-bit |format.
It has o mngyrhat the 6-bi [y shoutd. ot be used 1|f the
text nessage has |ess|characters thap ?]he ITB.XI mumljimt allowed Ry the
standan@o8edi t format {JIn addition, [hel0ibit formatphas a limited
conpactH-on—capacity—As—nentioned—abpve, i i a 6-bit
forrmat | 0819¥hed in a $Kandard SVE tekiOiH8sage is 218. Thus, a text nessage
wWith 2 racters T Teedtwo SR sages even T —the—6-birtjformat is
enpl oyeg)owﬁ1 viously, there is no neaﬁ)]ltag:ruse 6-bit| fTormat in this
situatii@n1190028] The|[®§sbit format epecediopg range cah be general |y
repr esent ed hy the

001101 N 101101 t

001110 0O 101110 u

001111 P 101111 v

010000 Q 110000 w

010001 R 110001 X

010010 S 110010 y

010011 T 110011 z

010100 U 110100 0

010101 \Y% 110101 1

010110 W 110110 2

010111 X 110111 3

011000 Y 111000 4

011001 Z 111001 5

011010 111010 6

011011 b 111011 7

011100 c 111100 8




followng formula: [0029] 160n < x <_ {FLOOR(160x8/6)}n 11 [0030] where x =
The length of the text nessage; and n = any integral number (> 1). It is
be appreciated that the current limtation for an SVMS text message is 160
characters. In the future, when the Ii@itation i s extended, the principles
enbedded in this application will be'still applicable when nore characters
are needed to he sent in a 6-bit fornmat. [0031] Now one exanple wll be
used to GUll0ktrate thg d eduction of $NBlHHssages fr8mtwo to one using

6- bit formtencodingTASStHre—atessage as—steh:——-Fhe—Dbuirtding i s

st andi qultizw at the H&art of the citgffl U can see| i PRBYSRCET om t he

nei ghbaugiiag; 1 sTands.| fThe her ght of [fpeiQUITdINng T$ AUMGRGPUS, SOe even
say that it is the bedt they have seen ever." The nessage has 202
characters in total. Referring to the fornula as discussed above, this

nessage S int he 6-bit .format yange: 16Q0<202<213, where th --1.
Vor o o bl ool 1y WS qbe dnibilkoidiRte AADRE omtaR: oLtz A Laptar s il b
transl at@gstiext I%Q%agé/ Raﬁ‘gﬁ rghwigi%lﬁ@of%@tch%c{e%, 3fe 8 form@2 wolRl Afdvekisis X 8

bits each = 202 bytes _Using the 6-bit conpaction, the nessage
wi | | be mebitesdeyiesdotsend B2 SMA with maxemuml ofid 13t ¢heractess (faprd@0x8/6))02n one

character |l .repr ntabl.e by the .6-bit c action I X, 6.bi.ts/ 8

bi ts < mpinggyy 088 GBSy gt it g Y B R i P

provi decchardcte@yviha kdxt frﬁss%@!&h% épreSivited beXie EBHSBERatY i [E thdRxSMBssage
encodi ng/ sending circuit in accordance wth one enbodi nent of the
present GomadRt ph charpetersenefi sgreseieddy the| G-bitfarmatp the {gxe meagsagsbivilkbelevi ce
user se 8. [ ' phone,. en .i 2 he
user oy @SPa iy BCOMRE sChorted, P Bt RBRmENG R R BhSRE) B "ier
at t enpt sericodetleindb-bit ferkiat MERA Agetext MeSshed 21208 thd 6®itIEmAR@OsHiNG f-mgads ng
circuit with a built-in optim zation agent will check whether the |Iength
of the tdsqusseddrsinatics, qysn WelBa 19 Brc8sage CoRigingRNe O BWET Plracisry that e nofe

5bi t 1 o RerergEty febR tomile, B bAGy ARErs el achie RGAGE RIS
Still reahessagang reprebdfte®by aly bytes thekire messskddn filad insssagd. hit is ¢dse to sangied t hen

the optimzatiqn agent wil] exam ne et her the text nmessage contains any
speci al BABife e P USeTR o a&aﬂe%prye&e%i%gﬁﬁemw gn theyy ¥E dHPBE 1By ORGEXS- bi t
f or mat i al r ' i e 135‘&55 Jtawi || be
encodedzé;lﬁssta1 es’ %-Qbﬁlt%]g%fls %?%05 g‘iftgrr g@qlé?lswgle?\l??%#gﬁ tﬁgﬁ%rlgngmm ends
208. | f amgoymenmtwif ¢hesipbitifaimat fiareacodngsteakimsssages fohmobdx tleviesssage, in one

ietrrb iogl ;re e[ﬁ%i?tgge t eEI(\}owmrsnsosn{ejl gta\ﬁns Ialre llajr%Vle egioore t eb etérrﬁ%ngﬁo%l (t)f tfh(e) r6r:r€1§[ fgr('r)nGat bef ore

encoding range. As discussed above, one objective of the present invention is to enable a

B —a-oe——at N
Cu

mobile device to send more characters in one SMS text message by allowing the mobile
device to encode the text message in a 6-bit format. It has to bear in mind that the 6-bit
format should not be used if the text message has less characters than the maximum limit
allowed by the standard 8-bit format. In addition, the 6-bit format has a limited
compaction capacity. As mentioned above, the maximum characters in a 6-bit format
allowed in a standard SMS text message is 213. Thus, a text message with 214 characters
will need two SMS messages even if the 6-bit format is employed. Obviously, there is no
need to use 6-bit format in this situation.

[0028] The 6-bit format encoding range can be generally represented by the
following formula:

[0029]
160n < x < {FLOOR(160x8/6)}n




12 and the program ends 208. As nentioned above, in another enbodi nent, the
text message wth special characters will still be encoded in the 6-bit
format 205 before it is sent 207 and the program ends 208, where the
speci al characters can be either deleted fromthe text nessage or
substituted wth one byte that is not dsed in the encodi ng process. It is
to be noted that the text nessage encoded in 6-bit format will be sent in
an 8-bit format; thus if the total bit Iength of the nessage is not

di vi si bl 8, paddi ng. w,| be perfor to the .nessage.. The dding is
vel | kn Qﬁo thosé”q?ﬁeigf_ lﬁngtﬁé’féget{&?%%‘fe And %58@8’&%{@ ‘f‘% eré%ndl ng
process 1)1 #CROp&la Fﬁxecmadhth@ﬂqleeam&unﬁmtau&{ féhen BMES adrt mes/se ¢ iion6ds as
follows: check if Tength of message is between (160 x nﬁ? and é(dGO X 8/ 6 X

n) wger echaracterg, huthbéuturq, avhggrth@hn@tquem istextended, tbeﬁrmcnp s embeddadfin fissage
t
o e uscBIREon Sk Y o8 foiticahle, VA Gord he¥iert AREngREL RS B S IERRFbIC T o5,

An i nt ershhtlg observati on shows that the | onger the length of the nessage
(the nmultiplication (n) is gettlngrtbigg i's, the nmore opportunity for the
conpact i 883111 n  f allew apsexampls will henesed dorplsirpigriheuadpctine off S| yessesssr as

t h 113
Une 9B loo 08 e B bR cn AL RGP hARAERB 0 Bl TS (5
in diffepdhfing Qrsmﬁnigetam hhth@fhetue)&f theastyayeu Namber it efenShfan fthe neﬂglhhdunhlg nber

of SM5 for 6-hit n =1 IS 16121321n—2 ran |531426 3,
range i sislegds. @mlgmghwfzthe Pﬁﬂ‘é}@g iis hgmengayss some even sa,y @Telt iyt OI?FS?L

have seen ever.” The message has 202 characters in total. Referring to the formula as
discussed above, this message falls into the 6-bit format range: 160<202<213, where the
n=1. More specifically, using the normal 8-bit encoding, the message will be translated to
202 bytes; the calculation is as such: 202 characters x 8 bits each = 202 bytes (2 SMS).
Using the 6-bit compaction, the message will be translated to 152 bytes; the calculation is
as such: 202 characters (all representable by the 6-bit compaction table) x 6 bits/8 bits =
151.5 bytes (1 SMS).

[0032] Now referring to FIG 2, there is provided a flowchart for sending an SMS
text message via the SMS encoding/sending circuit 4 in accordance with one embodiment
of the present invention. The sending process will start 201 when a mobile device user
selects the SMS module of his mobile phone. Then in step 202, the user keys in the texts
via the input/output module 6. As soon as the user attempts to send a text message, in step
203, the SMS encoding/sending circuit with a built-in optimization agent will check
whether the length of the text message is between the 6-bit format encoding range. If the
text message does not fall within the range, it will be encoded by the 8-bit format 206
before it is sent 207 and the program ends 208.

[0033] Still referring to FIG 2, if the text message falls within the range, then the
optimization agent will examine whether the text message contains any special characters
that caNearest Neighborot be represented by the 6-bit format 204. If no special characters
exist in the text message, it will be encoded in the 6-bit format 205 before it is sent 207 and
the program ends 208. If one or more special characters exist in the text message, in one

embodiment, the text message will be encoded by the 8-bit format 206 before it is sent 207




13 [0037] When a nobile device receives an SM5 text nmessage, its SMS

recei ving/decoding circuit will decode the received SMS text nessage
according to its length. Briefly, in one enbodinent, the

recei ving/decoding circuit will determjne the nunber of bytes in an 8-bit
format. If the nessage is |arger t han 220 bytes where there is a chance
that there is an occurrence of conpaction (121 bytes4 161 characters
encoded 3nd the pirigram end208: Hag meniensdathovel éal angthg-embodimeticthegexs a@esagfsl | be

transl at i nt 8-bjt C e
aaaga. it PRy SRisHe s Ruh Bl B Pt af RS o 20P e L BREN AT e 0° 1
two trangk qiregtaﬂfaﬁagnm Wiete tHeespebial exantBRLaf bet éiﬂxeﬁﬁél%&@efroﬁxetﬁe it | ty
based on certain factors such as conpari son of the length of the incom ng

nessage, Mp$sage ar substifutedwith ene byferthabis mot usedslwbwscosim proeespadf is toe

characte X

ol dor cisied eh MGk ne R Ebald, GER IR ELR IR ol S0P ol

cal cul atthenotallbie leigeool the nidspazevits thbt ﬂh@ﬂble Bes; padding kxan ibkYpewfotthed toethe

sel ected. [0038 hbm1referr|n to FIG 3, there is provided a flowhart of

t he wor KIRAYa8%Hr digg is wel #‘é@@ﬁ\?‘i’ﬂ’@ﬁ%@ﬁ%‘éﬁ‘ﬁé ¢#t-cuit of the nobile device
in accor e wt

recei vi nlgﬁﬂgcodl ngngé: Sceelgé%\%g gr Eng?ﬁce&%ﬁ??c@érnda@{i sdel%\%(%%?gln ent
transm t@fthepméntmaagelstasf@lloml | e phone; then the SM5

receiving/decoding circuit, upon detecting a new incom ng text nessage,

ressage JLt ?(%f% 5%% i G S G R SR T

303. The s chosen because any nmessage having nore than 120
bytes mnd yffe’% acted inthe 6-bit format. For exanple, if a received
text message HK§ izaeswégnubﬁr@mwgtedltyf%wﬁtmblﬁt possi bly has 161
characters efigedéerin the 6-bit format (121*8/6=161). If the received text
message has | ess tims&rf-4ipGompmcties, it will be decoded in the 8-bit format
306, and di spélsgyed 307, resulting in the end of the decoding program 308.
10039] If the receiseedbit exwtpdveissage has nore than 120 bytes, the SMS

recei ving/ decggimg circuit will exanmine the text nmessage in both 6-bit and
8-bit foypats 320 so as to instruct whether the received text nessage
shoul d be decz%g%db IPcecg bit format or the 8-bit format. Now referring
to FIG 4éga nor e d ﬁescription of the exam nation of the received
text nes¥: gfé Wil be provi ded. The exami nation first calculates 321 the
following patterns of the incom ng text nmessage: Ratio of

charact eroéésj\unber SAM%nt%beaﬁ@g SbdeBydtioh sBHWY tha't ftheﬁloﬁgér tRé e@l@ﬂi oefle hafbgpedoes
not contai n any , and Ratio of characters vs nunbers (6-bit and
8-bit). (ﬂn@multmlmkomgg 15 lgetting haogger) is, the more opportunity for the compaction. In

fact, when n > 3, the compaction will definitely occur as the range following n > 3 will be

overlapped against each other. This is shown Table 2.

[0036] Table 2. Length of text messages with numbers of SMS in different format

Length of text message Number of SMS for 8-bit ~ Number of SMS for 6-bit
n=1, range is 161-213 1

n =2, range is 321-426
n = 3, range is 481-640
n =4, range is 641-853
n =15, range is 801-1066
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fol der of the user nobile phone SM5 nodule if there are other text nessages
fromthe sane sender (e.g., checking by nobile phone nunber). If yes, the
previ ous nessages will be selected. Then, based on the previous nessages
sel ected, cal culate the standard devi%}]i on of the length of the previous
text messages. [0040] Standard Deviati Is calculated as follows: s= var =
I TT -1 [0041] Wiere X = the Il ength of one of the previous text nessage;

[ 0042] -[0037]t he av®lmge al emdtile dEvicherqeeimesoars $ebSt tents smgeage, OO FMN = t he

total nunber . of Vi t ext . [00 | e, 5
br evi ous e Tt BS0gE B rsAs A IYP eSS BT THB AR 161200
#2160 #3ledQti4Brith¢ 0 RO dmbodiaicnt! Bb eecetiapdBESHife ¢irahit Wll deledthiBthe[ 0046]

Now referring back’to step 322, if the Inbox folder contains no previous
text meswabaofibytes ieas &bt foematedf themeessige is begar whangl 2cydesi wipre thersuise wi | |

check the Inbax, .folder for other. previous t es_fraom ot her, senders
S2a. 1t SRR st S A opRad i DAL OeT ey R 188 Shah G AP B o
the | engbhyitdr 1IRN@haisCiRSodRIdh SIBIE)S Bdaheswhdel willle alskddahrtbals 6 dasmdi bed
in step 323. If no previous text nessage is stored, the process wll

proceed Bditsanepdisg megsages; diberwise, thetragssagrevil only betranglotgd mto|§nbigt Hiwgos,

check if_w thin C i t ey e . ' e are
any nessg\éﬂ%sgg%%a{)&ﬁgs\?gh% g‘&étt%@ ?l%(ﬁdﬁi l}(i:lgssg %ﬁ/{’v\%yt e|tnnl?)(€g ﬁ%%i:?%%g)grthg géeslslghgei on
range of feabibility sa0ed 08 degtiin fR&ERGECH @9 gbmphiisinhoBtiel IengihdoBthii ihgominig

exi sts, select those rressa‘%grséql and proceed to step 327 el se proceed to step

326. For MeRsagp its ratie ofi fharadiersinyadisrsniy syahols af?ésig%fggo o SharRGleIR SR I R

detai | s: aéaqgsz%%ﬂe 1!}@%%?[9 &egpa%g{'&t fle &NES 1ARQ Brab ﬁs:h?é)the Case Based Reasoning’s
Nearest Neighbour concept calculation. The encoding type with the highest similarity will
be selected.
[0038] Now referring to FIG 3, there is provided a flowchart of the working
process of the receiving/decoding circuit of the mobile device in accordance with one
embodiment of the present invention. The receiving/decoding process will start 301 when
an SMS service center transmits a text message to a mobile phone; then the SMS
receiving/decoding circuit, upon detecting a new incoming text message, will detect any
incoming messages 302, and check whether the received text message has more than 120
bytes if it is translated in an 8-bit format 303. The number 120 is chosen because any
message having more than 120 bytes may be compacted in the 6-bit format. For example,
if a received text message has 121 bytes in the 8-bit format, it possibly has 161 characters
encoded in the 6-bit format (121*8/6=161). If the received text message has less than 120
bytes, it will be decoded in the 8-bit format 306, and displayed 307, resulting in the end of
the decoding program 308.
[0039] If the received text message has more than 120 bytes, the SMS
receiving/decoding circuit will examine the text message in both 6-bit and 8-bit formats
320 so as to instruct whether the received text message should be decoded in the 6-bit
format or the 8-bit format. Now referring to FIG 4, a more detailed description of the
examination of the received text message will be provided. The examination first
calculates 321 the following patterns of the incoming text message: Ratio of

characters/numbers vs symbols (8-bit only, if 6-bit predefined table does not contain any



15 [0049] Using the previous calculation of standard devi ati on and nessage
details in 323 exanple: [0050] Message NoLength #1 /200 #2 /160 #3 /120 #4
x5 #5 x400 [0051] Cal cul ated standard devi ation = 144.38. [0052] The

sel ected nessages are #1, #2 and #3 bq%ause their lengths are within the
standard devi ation range of the incom'rig text nessage |length (both 6-bit
and 8-bit). j0053] In step 326, since there does not exist any previous
ness ages?YmbGL @nf Ragigtof chagiapteys yspumbene (6bid gad B8cbitieihgni dwck 3z thedhbene

i ncom n S reell I evi S.

[ 0054] 9?R§f§£ﬁ§b§§9§%%§§q%ﬂm?ﬁ%ﬂge %@@%gﬁﬁg§ggaé§§§§g'@%%%@%mt(%ﬁgggrage
pat t er ngsamefsetdee (¢.9), chowking: byRabbile phorehamatst e rifhes)thepRviots seatigts wils
synbol, and Ratjo of characters vs nunbers. It is to be noted that step

321 cal d§l splesded- athhens basadnen the grevieussmgasaganselectsd epaloglatectieciiandasd ratio
for sel . . [0055] In step 328, using the
Near est?%gﬁgﬁggﬁﬁég%%é%éﬁ%%p@i@qﬁggﬁg%ggsoni ng (CBR) conputation

t echni qUeg401 he ageStindaedPaviaton eakuktealgs fpiddwern of the two ratios (as
calculated in 327) with th ios of the 6-bit and 8-bit incom ng text
message (as cal cul at gd-i n|8f1) ¥Jthe Nearest-nei ghbour concept will help in
deciding the wei ghfage®t 6 THxyate the sinilarity of previous text
nmessages With the incom ng text nmessage. The weightages will be applied on
t he Ienqbdm?f the wWREsENEs thdlength o Ondbf hE PFATBISH MEIRRES VS synbols and
the ratio of characters vs nunbers. For exanple, the weightages assigned
are as [0842] ows: 4 entetavorage kgt seayerevipossekt messagesans t he [ ength of the

nmessage 20% i tant, rate in deciding whether a previous text is
simlar %% t he il\ﬁggh‘? ﬁoéaldwgﬁb;er ?fgffrle‘élousoﬁ‘exglﬁ8§53%759r s/ nunbers vs synbol s:
40% Ratppeuspf charmsgteRimphésasouib 8ipsevididext[iéipddes AdthUl® folRwhigy €etdlgpr evi ous
text nessages (after the filter of 325 or 326) wth the follow ng details:

16 Message NoLgnyidasdakiNo f ¢lasdct érs/ nunbers vs Ratio of characters vs

#1 200
#2 160
#3 120
#4 5
#5 400

[0045] Calculated standard deviation = 144.38.

[0046] Now referring back to step 322, if the Inbox folder contains no previous text

messages by the same sender, the SMS receiving/decoding circuit will check the Inbox
folder for other previous text messages from other senders 324. If any previous text
messages are stored, the standard deviation of the length of the previous text messages will
be calculated as described in step 323. If no previous text message is stored, the process
will proceed to step 329 described in detail hereinafter.

[0047] In step 325, check if within the collection of the previous text messages if
there are any messages that have lengths, which fall within the standard deviation range of
the incoming text message length (both 6-bit and 8-bit). If exists, select those messages
and proceed to step 327 else proceed to step 326. For example, assume the incoming text
message has the following details:

[0048]

Message No Length
6-bit 200
8-bit 150




synmbol snunbers #12009:1 (0.11)8:1 (0.125) #216011:1 (0.09)10:1 (0.1)
#312011:1 (0.09)21:1 (0.048) [0057] And assunme our incom ng text nessage
is: Bit TypeLengthRatio of Rati o of characters vs nunbers characters/nunbers
vs synbol s 6-bit20020:0 (0)19:1 (0.05§£ 8-bit15014: 1 (0.07)140:0 (0) [0058]
Mean = 160 Length: Standard devi ation 40 1 #3 8-bit #2 120 150 160 #1,
6-bit 200 0% 37.5% 50% 100% Note: G aph not drawn based on any ratio [0059]
Ratio of charact ers/ nunbers vs synbols: [0060] Standard deV|at|on = 0.012

Mean 7 (10: it 18%
37. 26% 9&%"03 % 0%%%“%59% ?‘go‘%céalc"lia“r‘?é’to c#aél\%ﬁr%b(%g E‘gog%ngrwgga @Bﬁg 1] i
Rati o of323te§alﬁp]‘eers VS nunbers: [0062] St andard devi ati on 0 039 Mean =

0.091 (11:1) 8-bit #3 6-bit #2#10004800530091010125 11.11%
31. 62% 3805856% 50% 53. 85% 64. 53% Not e: Graph not drawn based on any ratio

Message No Length
#1v 200
#2v 160
#3 v 120
#4 x 5
#5 x 400
[0051] Calculated standard deviation = 144.38.
[0052] The selected messages are #1, #2 and #3 because their lengths are within the

standard deviation range of the incoming text message length (both 6-bit and 8-bit).

[0053] In step 326, since there does not exist any previous messages’ length that
fall within the standard deviation range of the incoming text message length, simply select
all the previous messages.

[0054] In step 327, based on the selected messages, calculate the average patterns
of the following: Ratio of characters/numbers vs symbols vs symbol, and Ratio of
characters vs numbers. It is to be noted that step 321 calculates ratio for incoming
messages while step 327 calculates ratio for selected messages from the Inbox folder.
[0055] In step 328, using the Nearest-neighbour concept of Case Based Reasoning
(CBR) computation technique, the agent compares the average pattern of the two ratios (as
calculated in 327) with the two ratios of the 6-bit and 8-bit incoming text message (as
calculated in 321). The Nearest-neighbour concept will help in deciding the weightage to
calculate the similarity of previous text messages with the incoming text message. The
weightages will be applied on the length of the message, the ratio of characters/numbers vs
symbols and the ratio of characters vs numbers. For example, the weightages assigned are
as follows: Length of the message: 20% (this means the length of the message has 20%
important rate in deciding whether a previous text is similar with the incoming one); Ratio
of characters/numbers vs symbols: 40%; Ratio of characters vs numbers: 40%.

[0056] Assume we have 3 previous text messages (after the filter of 325 or 326)
with the following details:




[0063] The simlarity calculation is as foll ows:
TypelLengt hRati o of Rati o of Tot al

NoConpari sonsi m | ari tycharact er s/ nunberscharacters vssimlarity (20%vs
synbol snunbers(100% simlarity (40@©§énilarity (40% #16-bit= 100% -=

17 MessageBit

100%

- 156.1%-= 100% -67. 32% 1100% 5. 18% 164. 53% 100%= 49. 08% x 40933. 769 =
100% x=19. 63% 69 23% x 20%10% = 20% 27 69 % #18-bit= 100% -= 100% -

156. 1% - = |18B9sage o59% Lenghs - 3 Ri6wl tharageminugibess=8 1RaBysiadmttets ol
37.5% x= 32.46% 46. 58% x 20%10% = 7. 5%yiBbd8% #26- bi t = 100%umber$00% -

146. 43% -3 100%d- 65. 46% 260% - $. 18% 153:BAP41)100%d= 58. 75%8«1 @AOPA33. 76% | =
50% x=_23.[5V 7§, 919K | Z074gH6 =107 31. 96Yo%g@oP! [ = 100% - = 1{WYR0.15L46. 4306 - =
100% - 76. _‘mﬁ%—-? . (5] ZO ) 0 . (O D‘li . 0 K=
36.33% 57 0% =17 5% 22 9% #36-br t=106% -—=3100%=14643%— =

100% - 71. 6% 10% 5. 18% 131. 62%
97. 86% X0057]

100%d= 58. 75% x 40%33. 76%
And assume our incoming text message is:

=09%=32. 46%

Bit Type Length Ratio of Ratio of characters vs numbers
characters/numbers vs
symbols
6-bit 200 20:0 (0) 19:1 (0.053)
8-bit 150 14:1 (0.07) 140:0 (0)
[0058] Length:Standard deviation = 40
Mean = 160 |
# 8-bit ) #1, 6-bit
P 120 150 160 200 -
o~ I I [ -
0% 37.5% 50% 100%
Note: Graph not drawn based on any ratio
[0059] Ratio of characters/numbers vs symbols:
[0060] Standard deviation = 0.012
Mean = 0.0967 (10:1)
6-bit 8-bit #2,4 #1
_ 0 0.07 0.09 0.0967 0.11 -
=~ I I [ l -
5.18% 37.26% 46.43% 50% 56.1%
Note: Graph not drawn based on any ratio
[0061] Ratio of characters vs numbers:
[0062] Standard deviation = 0.039
Mean =0.091 (11:1)
8-bit #3 6-bit #® #1
< ? 0.(|)48 0.?53 O.?91 O.Il 0.1125 >
11.11% 31.62% 33.76% 50% 53.85% 64.53%
Note: Graph not drawn based on any ratio

[0063] The similarity calculation is as follows:




20%40%

10% 37. 26% 131.

20%10%

selected as it has the highest total
when there exists multiple highest sc
Check if the nultiple highest scores have nore one encodi ng type than

62%

=09%=39. 14% #38-bit= 100% -= 100% -
37.5%= 90.83% x 409%1.11%
=12.5 % 31.8 % [0064] The 8-bit encoding type for

arity

8?IITI|

do the

score: 80.

fol | ow ng:

46. 43% -= 100% - 80. 63%
62. 5% x= 36. 33% 79. 49% X
nessage #3 i s
However

18 [0065] 1.

63%

t he

ot hers. Mgghggétteg"{sr})p}: g AUl TR ghest sc R‘%ﬁ Fhere @ g 2 3-bit and
1 6-bit - ect [ bit is
even, troceed _8 %’% %\% fii ﬁy [ O g;ra ers@?’] z%ri)fergvg %111?1’1“3}*& t ot al
simlarlity of B-bit and (207, SeI YIRRQS COdI Hg:‘ V@e Wi ? e hi ghest
average. |f the average s even, prsﬁ’&%@é Yﬂ‘tp‘@a [0067] 3. The
encoding.selected will be the oneithat has the §40‘7 aractler s
(al phabefls) . |f6iiie 8- bi | =d00%6- bi|= KB ¢ |36.15ame | atd0t- plé&ddGet ¢ #4 el se
quit. [|0068] 4| The encodilﬂ@%eel ect5el®%li | | be t he|dt8% hat [has nore
charactlers (a| phabets) @0%nunbeEA9.08% k®I8- bi 83.46%]| 6- biit has the sane
amount,| proceefl to #5 el se1o0%ik [|QOERE3I%. The 8bigomigd k be sel ected.
[0070] |In step| 329, sinceyjfere exists no preV|ou§0@ext ne<sages to
corrpgt e, the oI I ovm ng enié@gvl ng <e| ect| on vm Il be (071] 1. |The
encodal r setec wi—H onfne 1 ||| o.l actret
(al phal é#t] 3%1-'?5] 2. I Eg %or # I%gﬁ?aﬁgs]t 5% §§1:5\?g"t he
choi ce, the en,odlng se| @ mnl tfhe one ti ne charagters
(al phabets) than nunmbers}37-8%73] 3=3§%16%&40% #2 est Nei ghbon ot
resol ve the chpice, the B=BVH%«kI I =b’82-4(5%l ect ed. FG@?SZB]% kn|step 330, the
sel ected encod| ng will bp20%comended by the Opt#Ab¥zati on|Agent. [[0075]
Now refferring pack to Fl =3,5%ased on the recommerd8t639h r ¢cei ved firom the
optim zabi on apemit. T 6f Bihoganpact 1009, L BesshECT eA00W OCee@548%t ¢p 305
else if 8-bit 50% - 5.18%| |53.85% -
100%)| =58.75% x 40% 33.76%|
=50% x =23.5% =79.91% x
20% 40%
=10% = 31.96%
#2 8-bit = 100% - =100% - [46.43% - | = 100% - 76.73%
|50% - 37.26%| |53.85% -
37.5%| =90.83% x 40% 11.11%|
=87.5% x |=36.33% =57.26% x
20% 40%
=17.5% [ =229%
#3 6-bit = 100% - =100% - [46.43% - | = 100% - 71.6%
|0% - 5.18%]| |31.62% -
100%)| = 58.75% x 40% 33.76%)|
=0% x = 32.46 % =97.86% x
20% 40%
=0% = 39.14%
#3 8-bit = 100% - =100% - [46.43% - | = 100% - 80.63%
0% - 37.26%| 131.62% -
37.5%| = 90.83% x 40% 11.11%|
=62.5%x |=36.33% =79.49% x
20% 40%
=12.5% =31.8%
[0064] The 8-bit encoding type for message #3 is selected as it has the highest total
similarity score: 80.63%. However when there exists multiple highest scores, do the

following:



conpaction is used, proceed to step 306. [0076] In step 305, the text
nessage is processed using 6-bit processing. After processing, the text
nessage will be witten as per normal 8-bit nessage and passed back to the
SM5 nodul e. [0077] In step 306, the text nessage is processed using the
normal 8-bit nessage and passed back 180 the SMS nodule. In step 307, the
text nessage wll then be displayed, and the program ends 308. [0078] The
pseudocddess] f or r elcdiheckdf theovutiply nghese soremharccoodaneenpding dype than

enbodi nent of the. present. i nventiagn. i s follpws: heck .if.the incom ng
reasage PRGN 1oisRrE o n G OLse bieheg aeoPhafiie ot B8 d et bt s”

cal cul atigt wat bedseRictedNBItBE h@H Bér U180 SndV& bR YIBRSpratedd6 BleRE giRssage in
8-bit calculate ratio of characters vs nunbers of incom ng nessage in

6- bit arlB086h 8- bi t2. Hewhtei thp mveiage taidotal gineilasity \of Fubit tand t6-biwsSeledshe r om

same sender..if. .yes .then,cal cul ate t st andar d _devi ati qn he | ength of
the pr oviiguiding FE St BE pleSayBlate, F B PRER I ER P Rl Tp L bR et ar e i i
the stardesrfl devi a3 i The eddidiing Géletde WitNBE ThedbnéBERAGR the Mol dhafackrbi t i f
yes then select the nmessages else select all nessages end if for the

group of(alpbakeiyel thed-bifiaad 6-hihkasithe samepmetdriaesced 49 fibiplseAvitvs symbol s
cal cul atgodghe ratip pf, C&?B@i%%egeﬁec\{éd Wi_rlvb%gsthgng%g ?l%atf ll%F]s Qr{?)?e %{h%i’&%}te%
nmessages conpare tHe Simiarity score with regarts to the Tength of message

W th t hgalphabsts)NganReSBeS. [fthe 8bbit atd 61N Ieastthe sahéramatnt Yraeeed & #§ tlde
regards tQ the length of nessage wth the incom ng nmessage in 8-bit

quut
[0069] 5. The 8-bit will be selected.
[0070] In step 329, since there exists no previous text messages to compare, the

following encoding selection will be done:

[0071] 1. The encoding selected will be the one that has the most characters
(alphabets);
[0072] 2. If factor #1 caNearest Neighborot resolve the choice, the encoding

selected will be the one that has more characters (alphabets) than numbers;

[0073] 3. If factor #2 caNearest Neighborot resolve the choice, the 8-bit will be
selected.

[0074] In step 330, the selected encoding will be recommended by the
Optimization Agent.

[0075] Now referring back to FIG 3, based on the recommendation received from

the optimization agent, if 6-bit compaction is selected, proceed to step 305 else if 8-bit
compaction is used, proceed to step 306.

[0076] In step 305, the text message is processed using 6-bit processing. After
processing, the text message will be written as per normal 8-bit message and passed back
to the SMS module.

[0077] In step 306, the text message is processed using the normal 8-bit message
and passed back to the SMS module. In step 307, the text message will then be displayed,
and the program ends 308.

[0078] The pseudocodes for receiving/decoding process in accordance with one

embodiment of the present invention is as follows:



conpare the simlarity score with regards to the ratio of

characters/ nunbers vs synbols with the incom ng nessage in 6-bit conpare
the simlarity score with regards to the ratio of characters/nunbers vs
symbols with the incom ng message in 8-bit conpare the simlarity score
with regards to the ratio of charactef® vs nunbers with the inconing
nmessage in 6-bit conpare the simlarity score with regards to the ratio of
char act ehack ifithe tuvbgngmessupe lehgthiinsmallarghaesznge in 8-bit end for check if
there i gfyemkaenone highest simlarity score fromthe calculation if yes
then sel ect theshbitgiype corresponding to the score the other else check if
there apg,nore hi ghest simlarity score of one bit-type than if yes then

select (he bi wapeem&;aao%cb@cm&we% £l gdﬁ&%@%@gﬁg@'fs ,check if

there is a hi g{aer cAVe é/g’ mlarity
scor es corrpafg 5 éf fsé m[bﬁégn 259 aﬁf é’n I%\ Has the
hi gher si m | &P595/750% @{45@6%175% SRERESs98es é’f”e“’?@% bl 1-type (of the
hi ghest si mi I’aMeFf " scores) that has nore characters (al phabets) than the
other if yes then cg@u@éetthﬁ Wendind.deyjgéion Rhtheenginol 1Be prearous tef megjages check
if there is one bickedkypierevat anpmenmmges thoherreaitiin the(sedndnadbétvidtionrangenunber s

t han t hefdleliergth bf messagdimre-sieke&birt he bit-type that has nore characters
(al phabets) than mlebeies
select the messages
else
select all messages
end if
for the group of messages
calculate the ratio of characters/numbers vs symbols
calculate the ratio of characters vs numbers
end for
for the group of messages
compare the similarity score with regards to the length of message
with the incoming message in 6-bit
compare the similarity score with regards to the length of message
with the incoming message in 8-bit
compare the similarity score with regards to the ratio of
characters/numbers vs symbols with the incoming message in 6-bit
compare the similarity score with regards to the ratio of
characters/numbers vs symbols with the incoming message in 8-bit
compare the similarity score with regards to the ratio of characters
vs numbers with the incoming message in 6-bit
compare the similarity score with regards to the ratio of characters
vs numbers with the incoming message in 8-bit
end for
check if there is only one highest similarity score from the calculation
if yes then
select the bit-type corresponding to the score
else
check if there are more highest similarity score of one bit-type than
the other
if yes then
select the bit-type that has more highest similarity scores
else
check if there is a higher similarity average of one bit-type's
highest similarity scores compared to the other
if yes then
select the bit-type that has the higher similarity
average




el se select 8-bit type end if end if end if end if end if else check if
there is one bit-type of incom ng nessage that has nore characters

(al phabets) than the other bit-type if yes then select the bit-type of

i ncom ng nessage that has nore characters (al phabets) than the other
bit-type else check if there is one bft-type that has nore characters than
nunbers than the other bit-type if yes then select the bit-type that has
more characters than nunber @lset han the other bit-type el se select 8-bit
type end if end if end if end ichedkiQp#@te Mbnt bitithpe (pf e dighesmimeiiritpn has
been desesreYatlaniias moretkiratess falphadetk) tgh dte otkarbodi nents, it will be
under st ood that the enbodi nents A fos sithdpust rati ve and that the invention

scope is not so limted. Aternative gpbeOdhiBRlsheQhalids & eRMuclRvention
wi Il beconme apparent to those hg éjng ordl nary skill 1n the art to which
uc

the present invention pertains. g{r; g;eelfv%?%gg e%gtﬂggnoggnm dered

to be en ass the i ﬁ t t
Accor di i *f"g}%’e{%@(?%@é noyE %r%é%?’ t| on is descf?ged B;e'?hleon

appended clains and is supported by t eve,s “¥goi ng description. 21 CLAI MBS
VWhat is clained is: select the bit-type that has more

characters (alphabets) than numbers
else
select 8-bit type
end if
end if
end if
end if
end if
else
check if there is one bit-type of incoming message that has more characters
(alphabets) than the other bit-type
if yes then
select the bit-type of incoming message that has more characters
(alphabets) than the other bit-type
else
check if there is one bit-type that has more characters than numbers
than the other bit-type
if yes then
select the bit-type that has more characters than numbers
than the other bit-type
else
select 8-bit type
end if
end if
end if
end if

[0079] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the
invention scope is not so limited. Alternative embodiments of the present invention will
become apparent to those having ordinary skill in the art to which the present invention
- pertains. Such alternate embodiments are considered to be encompassed within the spirit
and scope of the present invention. Accordingly, the scope of the present invention is

described by the appended claims and is supported by the foregoing description.




1. A nethod for encodi ng/sending an SM5 text nessage via a nobile device
enbedded with all necessary el ectronic readabl e prograns for

sendi ng/receiving SM5 text nessages, the nmethod conprising the steps of.
inputting a text nmessage into the nobile device that provides at |east two
encoding formats, wherein a first of2ihe at least two encodi ng formats
supports less characters so that it uses less bits for encodi ng each
character (conpact format), and whefleAIM® second of the at |east two
encodi ng formats supports nore characters so that it uses nore bits for
encodi ng each character (standard format); thereby, when the nobil e device
def i nes Whdtliddlhimedfis:how many bytes of each text nessage can be
sent/received under the standard format, the conpact format can

send/ receive nore characters within one text nessage for its use of |ess
bits for, encaoding,e char act er; ..deci di t he encoding_fornat, for .fhe

i nput téxt m%s%%8?3\/¥mﬂﬁregf%ﬁngﬁg?ﬁdlflﬁeani ﬁ% te’?[e’i??ssr?‘ggs‘gﬁea gé%ra?l]ﬁegeevﬁ%:eoded
wi th t heneadudiokfih bR heBdssa; elrettbnie xeppBleNGodafs fordehdingtreodivihg SMES RrReoded
with the standard format; wherein, when the input text nessage is encoded
wi t h t henesgagsadhe methedcomprsing tha st¢ns adxceeds the linit, it will be encoded
w th the standar [ - i n, i oes
not exceed tﬁlgpl}tﬁrrlﬁ %?qx?%{eers]sca 821(1}%4 I%Ioﬁfele égﬁg%%’?{a?llglra%% a"t)%ésttvt\ﬁ? I%ﬁ‘g()%gn d the
limt iffoentgaddrdi atfire oftlarddaeadt fvay embdingtforhdtd supportelsociegactdrs ko thae
conpact format; encoding the i%ut text nmessage with either the conpact or

st andar dt 4s§p lﬁéﬁ ba%for@eengaw?aca aigetey (W&lﬁaﬁ'@f(’é‘ﬁ@%&@é W@?m #é§%°étjlep.ft > The
method of 16ds2iib ncBiRE Solinkd SEERO e chilladferd B8 EAGPAAINN RS fofl ¢ o

the input nessag oun e sul or the conpact tornmat but
bef or e teheoding exthribarastee (staridarl forhiydhepby, omadn the fnobilt devicodgfimes adignitn st ep

f hecki whet h the t t t ai t t i t
SUPpOr ¢ < TOHEMEBN BHEE Of SRt HRLToEs Comh gt POk FecrpetAgHS 06 Eate LaFps ych
charact gf,e cdr&\%é@t k’dmﬁ?&eﬁf%ﬁ%ﬁ%{gi@g%& ReadtRRAgHHN HRE Rt megs%gca\ for it5NRe BBt hod

of claiml, ereln the no evice 1s nobile phone or 4. The net hod
of cl ai resk bitetiareacodihg eadhi akiatacies; defi ned by t he SMS service system 5. The

met hod of clajm], erein the conpact .format is a 6-bit.format, and the
standard for HEFidite ggtﬁnfo‘ﬂ’?ﬂ E‘éﬂ“_at gr {5, O £ PSPt ey _‘Wﬁé‘rtg? H%e
met hod 'téxtrtﬁ&rsg%‘e&h% A¥oddiewiR OMhiiBrd RTRMEIRSREE: exebikg ik Hmeimdt ilof
message 'I's between (160 x n) and (160 x 8/6 x n) where n 1s a_nunber
| ar ger de engudéd withlthe standard format; wherein, when the input text message is encoded
with the compact format and it still exceeds the limit, it will be encoded with the standard
format; and wherein, when the input text message does not exceed the limit if encoded by
the compact format but will exceed the limit if encoded by the standard format, it will be
encoded with the compact format;
encoding the input text message with either the compact or standard format as

decided; and

sending the encoded text message.

2. The method of claim 1, wherein in step of deciding the encoding format, after the
input text message is found to be suitable for the compact format but before the encoding
step, the method optionally further comprising a step of checking whether the text message
contains any character that is not supported the compact format, and if the text message

contains any such character, it will be encoded with the standard format.



if yes then check if nessage can be represented by the 6-bit table if yes
then use 6-bit conpaction else use 8-bit conpaction end if else end if use
8-bit conpaction 7. A method for receiving/decoding an SM5 text nessage via
a nobil e device enbedded with all neg ssary el ectronic readabl e prograns
for receiving/decoding SM5 text ness ges in at least two formats, the

met hod conprising the steps of: detecti n_? an_incomng text nmessage;

transl afi ng tThe neteasshofrrdpimel twheesis thgemobile: dericgtis mebide phans of §Bfat  provi ded
by the nobile device, wherein a first of the at |least two formats supports
| ess characters so that it wuses less bits for encodi ng each character
(conpacy, f or mik metidio el ivlRr&if @ ltnidis ddf@edby tHeeSMB stmireansonii Ng
formats supports nore characters so that it uses nore bits for encodi ng
each character (standard format); thereby, when the nobile device defines a
limt ofs how t S / i der

t he st ar?dar d Tfh(%g{gatogzﬂé}%loﬁbag’g?lteﬁﬁhngan?&ﬁc‘ga%?sfgﬁ%/t lr}gge?\[}g 1jr?t)iaﬁr:lgtl’ \éﬁ&aj}%g;t ers
wi t hi n gumdirdX{brnie 28 8ds6t fommai.t s use of |ess bits for encoding each
character; deciding the decoding format for the incom ng text nessage by
mani pul ating the length of the translated text nessage within the limt;
wherein,gif t ] 1 t sage. | r i mact
Format Shd ¢ e BEERE Aok 1, ndERe ROkl SRR ISR

maxi mnumpstaioacdeer s al l owed by the limt that is encoded with the standard
format byt translated by the co ct formgt, it _will bhe translated wth the
st andar ¢ ?‘ffﬁ"ﬁéﬂ,gth g é%,ert"ﬁ’g?&ﬁ@&??ﬂgg{@tx #4@%%&2% {5 QEMEeLns| at ed
Wit h t hdangsrpreauahiga! st andard formats to further decide which format

shoul d lifyasgkat, decodi ng the incoming text message with either the conpact
or standard foaeckaf meskege dedbé repréventpd bprhesi-bipfabdnd di spl ayi ng t he decoded

t ext nessage ifyestther nobil e device. 8. The nethod of claim7, wherein in the
deciding step, if Jsbhe@-vinedpaogos ext nessage is translated with the conpact
format and thgel ength is nore than that of a text nmessage

use 8-bit compaction

end if
else
use 8-bit compaction
end if
7. A method for receiving/decoding an SMS text message via a mobile device

embedded with all necessary electronic readable programs for receiving/decoding SMS
text messages in at least two formats, the method comprising the steps of:

detecting an incoming text message;

translating the incoming text message in the at least two format provided by the
mobile device, wherein a first of the at least two formats supports less characters so that it
uses less bits for encoding each character (compact format), and wherein a second of the at
least two encoding formats supports more characters so that it uses more bits for encoding
each character (standard format); thereby, when the mobile device defines a limit of how
many bytes of each text message can be sent/received under the standard format, the
compact format can send/receive more characters within one text message for its use of
less bits for encoding each character;
' deciding the decoding format for the incoming text message by manipulating the

length of the translated text message within the limit; wherein, if the incoming text




W th maxi mum characters allowed by the Iimt that is encoded with the
standard format but translated by the conpact format, the decodi ng formt
is decided by the followi ng steps of: calculating ratio patterns of the
incom ng text nmessage in both formats, wherein the ratio patterns include
rati o of characters/nunbers vs synbol £3and ratio of characters vs nunbers;
checking the Inbox folder to see whether there are other text nessages from
the saneesegeisitransihederith the cnmpaéttfoﬁﬁﬂrandhm:lengﬂhés stilbkexs theh dlext of @ tede | f

t here are other previous _.text rom ot her. sende erein i.f no,
then sl BEReE I RGRIRIRUB, CHaseT AUDRALDY f15y WAL iRy oneged Ra{Be piandard
char act eﬂ’o?mat' But "&%sl%& %?%ﬁé éﬁm]ga‘éh Rﬁ‘ﬁia’f‘ Qt Webd REdGRited Bith tﬁ@s‘-iaﬂ&ﬂfc?fonnat

characters than nunbers? successful, choose the standard forrrat
cal cul atatherwises tht mcdannlg meassa;gw will b@tﬂamlmtedomﬂpﬁmtcoaumctsamldan@rﬂor mat s

of the th text fromeither the same sender or
ot her ett‘? %é m%%?pé if‘ niiﬁ%@? gus messages which lengths are
within the stmdai&lg tﬂ@\m@tmﬁg téﬁﬁﬁ&s@ée WA eithB & ddenpatkbr SBEEREFotnegt h,
these previ ous nmessages w || be checked in the next step;, and wherein, i f
t here |sdmuleén@ﬂiems)rﬁ@9wgie within the standard deviation range, all
nmessages w II checke t.he next ste ng the ratio patterns of

t he sel ected %B%ghef%g%ﬁlﬁdﬁgxt&?sgz?ges e e%ﬁg?ge 9? rati o patterns

i nclude ratio of characters/nunbers vs synbols and ratl o of characters vs

nunbers; 24 conparing the patterns of the |ength and two ratios in previous
nmessagesS-wi t hTisomgthod oistesm 7arvchersin il theflepiglingastep, Bl thg Jnepgninptexs messqeesT

NEl SHBOR L 601 Eﬂ%e&rggth%t @ Whd bod R 9NRRE BATILALE § Yo GRALAE Wi 1 |
be sel ec ec?, er conp att or s ormat ftor

decodi ngwitR ma‘ﬁhﬁufﬁ%h@dteﬁﬁ allblv\&d rbylhe Mimﬁrthatris i ded biithehalsmdned femaolitl e
phone or PDA. 10. The nethod of claim?7, wherein the limt is define by

the SV %@rslﬂt@ebss%@empa%foméhﬁéﬁwgoﬁoneﬂaﬁ ﬁwdeWeth%MlotVﬁ%g SiERHA
format is a 602{1)('.‘«\.{}3.'[ I%:‘uer 2 I’pa@é}ﬂ Bﬂ‘ﬁe %ﬁc&ﬂﬂﬁé g:x{ 91%5@3%% ggb(g r&xaftsowmfem t:h% The

met hod of clarm e net IS represe | ow ng
pseudocogheio mtems inélutié eaticnodchanartereSsaderd engyrhbals asalmzhtioenf theaactdidovs i f
yes then use 8-bit type else calculate ratio of characters/nunbers vs
symbol s WMb§iSoni ng nessage in 8-bit

checking the Inbox folder to see whether there are other text messages from the

same sender, wherein if no, further check the Inbox folder to see if there are other previous
text messages from other senders, wherein if no, then select the format by choosing the
format that has the most characters; if not successful, choosing the format that has more
characters than numbers; if not successful, choose the standard format;

calculating the standard deviation in both the compact and standard formats of the
length of the previous text messages from either the same sender or other senders; wherein,
if there are previous messages which lengths are within the standard deviation range of the
incoming text message length, these previous messages will be checked in the next step;
and wherein, if there is no previous message within the standard deviation range, all
messages will be checked in the next step;

checking the ratio patterns of the selected messages from the prior step, wherein the
ratio patterns include ratio of characters/numbers vs symbols and ratio of characters vs

numbers;



calculate ratio of characters vs nunbers of incom ng nessage in 6-bit and
in 8-bit check inbox if there are previous text nessages from sane sender
if yes then calculate the standard deviation of the length of the previous
text messages check if there are any_nessages that are within the standard
deviation range of the |length of nesg%ge in 6-bit & 8-bit if yes then

sel ect the nessages else select all nessages end if for the group of
messages cal campamng the patiering obthedbagthandtved ratiob &y previous yressages wahlbeth at e

the ratio of .characters vs, nunbers d r t p, of .nessages
conpar e CDRES FaRE) T IR F R VARSI i RS AR R

t he i ncont RGthTRSRigHEst kitnifiriy Scofi@BERAIN ®elsBlBctéd;Wnar ity score with regards to
the length of message w th the rncom ng nessage in 8-bit conpare the

simlarity seepommgnding ethar empast ohdandard rivpt for fegodinger s/ nunbers vs
synbols with the incom ng nessage in 6-bit 25 conpare the simlarity score
wth regards to the ratio of characters/nunbers vs synbols with the

i nconm n@, mes Jag endtiodofvliimCh RtRdn tHeanshildl detice iymebid¢ phoMeton PDegar ds to the
ratio of characters vs nunbers with the incom ng nessage in 6-bit conpare
the simlarity score with regards to the ratio of characters vs nunbers
W th thgn ncgm ﬁqggi : i L.} one
hi ghest qg i m ﬁ%%&@or e ?lrﬁdnvﬁlegéelﬁ ggelrlgﬁllft gslt’qeglﬁg&ﬁ h{/ee%\qs ﬁgrr\lﬁ %esyg%% t he
bit-type corresponding to the score the other el se

11. The method of claim 7, wherein the compact format is a 6-bit format, and the

standard format an 8-bit format.

12.  The method of claim 7, wherein the method is represented by the following
pseudocode:

check if the incoming message length is smaller than 120
if yes then
use 8-bit type
else
calculate ratio of characters/numbers vs symbols of incoming message in 8-bit
calculate ratio of characters vs numbers of incoming message in 6-bit and in 8-bit
check inbox if there are previous text messages from same sender
if yes then
calculate the standard deviation of the length of the previous text messages
check if there are any messages that are within the standard deviation range
of the length of message in 6-bit & 8-bit
if yes then
select the messages
else
select all messages
end if
for the group of messages
calculate the ratio of characters/numbers vs symbols
calculate the ratio of characters vs numbers
end for
Jor the group of messages
compare the similarity score with regards to the length of message
with the incoming message in 6-bit
compare the similarity score with regards to the length of message
with the incoming message in 8-bit
compare the similarity score with regards to the ratio of
characters/numbers vs symbols with the incoming message in 6-bit




check if there are nore highest simlarity score of one bit-type than if
yes then select the bit-type that has nore highest simlarity scores el se
check if there is a higher simlarity average of one bit-type's highest
simlarity scores conpared to the othég if yes then select the bit-type
that has the higher simlarity averagé-el se check if there is one bit-type
(of the highest simlarity scores% that has nore characters (al phabets)
than the other if yes tdeepacthesimitaniéy kiore wijiheegards tortheratir@ char acters

el se chedardcters/nmmbers vs gmebdls with Yrentdvaing haessageires-bithar act er s (al phabet s)
than nunbers than the aohgord fhe yaldritgscozewaiiregdrds lol the katfoeofichatackeas nore
char act ek sukdbRNaIEMS Yndohdky Mmewyhes ; ¢bge end if end if end if end if else
end if select 8-bit tyRe,phRCHe simild§) Scors wilSeirtis lVREr&lo dMRQMHCRYs MESSage
t hat has, ;ggﬁ,ge,g%;mg émi@@ﬂ@%ﬁﬁﬁ@-bﬁha” the other bit-type if yes then

ﬁe fj ng

sel ect Ft-typ, d? I ncom ssage that has nore characters
(al phabets) tehggaﬁczggkg,z@%g%zg;&W{@@g&ﬁ%&ky bl S i Sl Lt yPe
if yes then
select the bit-type corresponding to the score
else
check if there are more highest similarity score of one bit-type than
the other
if yes then
select the bit-type that has more highest similarity scores
else
check if there is a higher similarity average of one bit-type's
highest similarity scores compared to the other
if yes then
select the bit-type that has the higher similarity
average
else
check if there is one bit-type (of the highest similarity
scores) that has more characters (alphabets) than the other '
if yes then
select the bit-type that has more characters
else
check if there is one bit-type that has more
characters (alphabets) than numbers than the other
if yes then
' select the bit-type that has more
characters (alphabets) than numbers
else
select 8-bit type
end if
end if
end if
end if
end if
else
check if there is one bit-type of incoming message that has more characters
(alphabets) than the other bit-type
if yes then
select the bit-type of incoming message that has more characters
(alphabets) than the other bit-type
else
check if there is one bit-type that has more characters than numbers
than the other bit-type



than the other bit-type 26 if yes then select the bit-type that has nore
characters than nunbers than the other bit-type else end if end if end if
end if select 8-bit type .13. A nobile device for sending/receiving an SVM5
text nmessage that has nore characteri allowed by the limt of the nobile
devi ce under its standard encoding fo ﬁat, t he nobi | e device conpri sing:
an el ectroni c readabl e nedium an SMS nodul e enbedded within the el ectronic
readabl e medi um wher eiifyes Wen SMB nodul e conprises an SMS encodi ng/ sendi ng
circuit for encoding an i nputleSVEe bizxtgpe thedmmgore thatclesason sawbaencodi ng

f or mat s kigpeadiregbispee the | ength of the text nessage and an SMs

recei vi ng/ decodi ng cireyet for decoding an incom ng SVMS text nessage in
either of the at |least two g@lgﬁcg_gﬁej#grnat according to the length of the

i ncom ng SMS text mss%(g? and a ry enbedded within the electronic
readabl e nmediumfaqr ,storing the SM5 text nessages. .14. The nobil e device
of claim13, aﬁgrgf"iiu’the menory includes ROM and RAM 15. The nobil e device
of claim13, © rein the at |least two encoding formats of the SMS

encodi ndﬂ@éfndi ng circuit conprise a standard encoding format that supports
nore characters so that its uses nore bits for encodi ng each character
(standard format), and at |east one conpact encoding format that supports
| ess chdBact ex snahilet Heticé tfousesdihgsecebiing anofMSe b dnesyagadhatchesr moteer

(conpact . format),: thereby the bi | e, devi ce cap encode/ send  nor

char act P& aFtﬁrSo%E’ % g‘)‘ith% Qgﬁtfemﬁgﬂen ée‘flﬁ%u%‘gﬁﬁtéc‘?a“ﬁﬁﬁﬁc?d%ég@?% t he
SM5 encogll AghReRdiRtorligriigt encodes/sends the input text nmessage by a
met hod conprising the steps of : deciding the encoding format for the input

t ext message;anwhestrenin readablemeedimput t ext nessage can be encoded with the
standard for rg%t S%tnqgéﬁle ee)r(n %ﬁg&i‘ %1’&1%? tlllei é]]-eéttorliié rgdlai)lebr%ec?‘lam, wherein the
SMS module comprises an SMS encoding/sending circuit for encoding an input SMS text
message in at least two encoding formats depending upon the length of the text message
and an SMS receiving/decoding circuit for decoding an incoming SMS text message in
either of the at least two encoding format according to the length of the incoming SMS text
message; and
a memory embedded within the electronic readable medium for storing the SMS

text messages.
14.  The mobile device of claim 13, wherein the memory includes ROM and RAM.

15. The mobile device of claim 13, wherein the at least two encoding formats of the
SMS encoding/sending circuit comprise a standard encoding format that supports more
characters so that its uses more bits for encoding each character (standard format), and at
least one compact encoding format that supports less characters so that it uses less bits for
encoding each character (compact format); thereby the mobile device can encode/send
more characters in one SMS text message using the compact format;

wherein the SMS encoding/sending circuit encodes/sends the input text message by
a method comprising the steps of :

deciding the encoding format for the input text message; wherein, if the input text

message can be encoded with the standard format without exceeding the limit, it will be




encoded with the standard format; wherein, if the input text nessage is
encoded with the conpact format and it still exceeds the |[imt, it wll be
encoded with the standard format; and wherein, when the input text nessage
does not exceed the limt if encoded % the conpact format but will exceed
the limt if encoded by the standard rmat, it will be encoded with the
conpact format; encoding the input text nessage wth either the conpact
format enceded witlatidestahdafbfommat; ashetein) ddkk inputitesbmgisage isencederbde thext

message. 16. The nobil. vice,of claimil5. . wherein i.n step qf ciding the
encodi n§°FEP fmatﬂéfsﬁﬁgxqeﬁ%&eﬁ&q’%@ Q&Snﬁ’@eaaﬂﬂ’d&? Spaﬁgarg&?%%f e for
the conpagtwhéiRBivhoH thd BipRE Gext heess@RCAsHs bt Tkeddd thbginfeihattoast bpnikd | y
further conprising a st_e[) of checking whether the text nessage contains

any charcaoweet fonmat but will exegspdhe dishibif encededhpdke seadardtformatditiwilk b t ext
nmessage confain ny such .character, it will be encoded with the standard
format. _ef%&e?%ﬁh@%?é@é‘%“g\f?%aﬁof claim 15, wherein the encodi ng/ sendi ng
method is repcesiagtRdidpnt tdxe niazbd@Wwil ciheritdiecdgacchigslst bf tHeenigidardf
nmessage is between (160 x n) and (160 x 8/ 6 x n) where n is a nunber

| ar ger dpregj@adecideds apd yes then check if nessage can be represented by the
6-bit table if,. t -hit conpaction else use 8-bit conpaction
end if else esﬁladliqgﬁll?seg%gqet)dﬁ?m?:%%%%ﬁ:ﬁti on 18. The nobile device of claiml13,
wherein-the at | east two encoding formats of the SMS receiving/decoding
circuit conprise a standard_ encoding_ forngat thaégsu ports nore characters

so that %6t s Jesmabiledgesof @Pl%ﬂéo‘d’hﬁ"ﬁlrbé’cﬁel?:ﬁ eddliag the enpodmedoryitmt ) |
and at alféggﬁel @Elgt t%?{@@%%g@ﬁ%%@% 0§ lcf: thS LR Forhfa® BuChabRGLEr S SO

that it us encodi ng eac aracter (conpact format);

t her eby dnbeding bidpe titemethed optiondyefurihed eangdsingarsterc bbctwckimgswhetharrtbe SVS
text message using the conpact fqormat; 28 wherein the S .

recei vi ﬁsﬂda%%&er@namwym@f@e@r St agpﬂ%@di%ﬁ é%?ﬁ%patl\égﬁotnnat’ and if the

text message contains any such character, it will be encoded with the standard format.

17. The mobile device of claim 15, wherein the encoding/sending method is
represented by the following pseudocode:

check if length of message is between (160 x n) and (160 x 8/6 x n) where n is a number
larger or equal to 1

if yes then
check if message can be represented by the 6-bit table
if yes then
use 6-bit compaction
else
use 8-bit compaction
end if
else
use 8-bit compaction
end if
18.  The mobile device of claim 13, wherein the at least two encoding formats of the

SMS receiving/decoding circuit comprise a standard encoding format that supports more
characters so that its uses more bits for encoding each character (standard format), and at
least one compact encoding format that supports less characters so that it uses less bits for
encoding each character (compact format); thereby the mobile device can receive/decode

more characters in one SMS text message using the compact format;



nmessage by a nethod conprising the steps of : detecting the incom ng text
nmessage; translating the incomng text nessage in both formats; deciding
the decoding format for the incom ng text nmessage by mani pul ating the

|l ength of the translated text nmessage,within the limt; wherein, if the
incomng text mnessage is |less than t%gnt of a text nessage wi th maxi num
characters allowed by the limt, it will be translated with the standard
format; ot hemwliesein thh SNBoeedivipeidexodimgseizayel wickivey/eends rthpdnearaidgviexh bot h
formats to further decide which format. should be used for decoding;

decodi ném?sﬁa@eibl){cadﬂ?tﬁ%&f%%n%@gﬁ ep\?\nofh ei ther the conpact or standard
format deci @e@cﬁﬁgmb@ld@[ﬂi@%tes;tﬁ@gsagad di spl ayi ng the decoded text nessage
on the nobile device. 19. The nobile device of claim 18, wherein in the

deci di ng st eptanslptinghihe infoBrnggxt mrssagerisshosly formats r ansl at ed with the conpact

format and t J i t hat. . i : I mum
characters al %1\(/1\/e g%g dteﬁ% égﬁ)‘%{ﬁ? (gttﬁ?éncg%[gg téegef\tfmn %Sﬁy%%ﬁtggga}é\fﬁggpgg )ﬂké;? mat
but transigh od thy tidielatdneac indssugenivithinhthedigmitdiwigrdiny ifatheiiacalringdiest by t he

follow ng steps_of: calculating ratio patterns of the incomng text. nessage
i n bot h DResPag§HS lesihep dhat of gdextmgssagexith maxunym charagiers Owedpy the fimit,

char act I, : ecki ng
The. | nbasc DB B B, B A e O S e

sane sencaslatedivdthebath fdrmats, to ffanthdn decidd edichtfhendt shaxd be uskel fot decodmgi f t her e

are other previoys text nessages from other senders, wherein if_.no, then
sel ect the f RN hemseRingtckhmessage with eihar tﬁ%lgmpﬁéarﬂfsq?a’@ﬁﬁ{ femat s it

not succrsHtln the BABSLOY shpe format that has nore characters than nunbers;
i f not successr} u?B cio@gea the standard format; cal cul ating the standard

devi ati on i n dinpldyingthe decplad texanwssiga oddhaimbdbitendeviceof the | ength of the
previ ous text nessages fromeither the sanme sender or other senders;
wherein, if there are previous nessages which lengths are within the

st andar d gdeVimel R8bilcdMEgcedt difigh 18,NFRIFEAGN R Hedi®AS 389, IfaRgidtontife Rkt
previ ous nessages will be checked in the next step; and wherein, if there

i s no prosssagesistesslated with Hiencankpsict formab and theviengthdn masegaan that of #iexEages

will be checked.in the next step:,29 chegckin he.rati he
sel ect edNFERECHH W@Wﬁéﬂﬁﬁeﬁ? algot%eéi?byv\ﬁlgrlg'%ﬁh}agés ] ‘T”dg‘%%o%t% }tqé;%ﬁlg({alr&ncl ude
rati o offorha Gl @aﬁﬁs;iaim?rtae \eoniath edrsnadNthe! &dco@ingf foefal artedided/ by theinber s;
conparing the patterns of the length and two ratios in previous nessages

wi t h botfhllowing steps of:
calculating ratio patterns of the incoming text message in both formats, wherein the

ratio patterns include ratio of characters/numbers vs symbols and ratio of characters vs
numbers;

checking the Inbox folder to see whether there are other text messages from the
same sender, wherein if no, further check the Inbox folder to see if there are other previous
text messages from other senders, wherein if no, then select the format by choosing the
format that has the most characters; if not successful, choosing the format that has more
characters than numbers; if not successful, choose the standard format;

calculating the standard deviation in both the compact and standard formats of the
length of the previous text messages from either the same sender or other senders; wherein,
if there are previous messages which lengths are within the standard deviation range of the
incoming text message length, these previous messages will be checked in the next step;
and wherein, if there is no previous message within the standard deviation range, all

messages will be checked in the next step;




the conpact format and the standard format by using CBR s NEAREST NElI GHBOR
techni que, then the one with the highest simlarity scoring will be

sel ected; and recommendi ng either the conpact or standard format for

decodi ng. 20. The nobile device of clgim 13, wherein the nobile device is
nobi | e phone or PDA. 21. The nobile dévVice of claim 13, wherein the limt
I's defined by the SM5 service system 22. The nobil e device of claim13,
wher ei n t he cbenkingthé ortivenattemnsf therselectedrmessageafivm thhgrior stepavieréintheat an
8-bit f AU %)atterns include ratio of characters/numbers vs symbols and ratio of characters vs

numbers;

comparing the patterns of the length and two ratios in previous messages with both
the compact format and the standard format by using CBR’s NEAREST NEIGHBOR
technique, then the one with the highest similarity scoring will be selected; and

recommending either the compact or standard format for decoding.
20.  The mobile device of claim 13, wherein the mobile device is mobile phone or PDA.

21.  The mobile device of claim 13, wherein the limit is defined by the SMS service

system.

22. The mobile device of claim 13, wherein the compact format is a 6-bit format, and

the standard format an 8-bit format.




