DECODI NG DATA The presént invention rel ates L4
micodi ng and decoding data and particularly, but not exclusively,--..

di ng and decodi ng text-screen | anguages for use in cordl ess/cellular

t ef ephone handsets. Cel l ul ar tel ephone systens have been

I ntroduced into countries, each one hgving its own | anguage.s
Accordi ngly imiqgaﬁ%%essary to have handsets which are able to di sgb}%'éggtsext

in the IanguaWcount ry concerned. One option is to have handsets
whi ch are de®F d tor -each | anguage, hewever, thi.s i s uneconom c. Another —

option'is to have a universal handset which stores text in sevlg{sgheetmwmmmedj.

| anguages and the user is able | ect__an ne. of _the | anguaggEinyE ;
operating a key. If the text E@%‘&@Bﬁsﬁaﬁwﬁéggé}@%%% usi ng ﬁmguﬂm”'”m
ASCl | -codes, it is estimated that for 9 | anguages 120 kbytes of '

woul d be required. As space and current consunption are at a premumin
handsets, it is desired to mnimse on the maxi num size of nmenory used.

An object of the present invention is to reduce, the amount of storage
required for storing d&e@resent invention relates jo engoding and degodingidgta@nd of t he

encoded synoarioigh ThF abe s inchdi A ocbnaBl I BB SRS B i 1
probabi | ity ookdlessfeelitlat tedephone hagiséts, a text, the fewer the nunmber of bits
encoded bits into byt CEIGR (AR FSEmshan osh BIPAREYING BROLUENG,
DK n e SRg f Sula A e 265 B o EOP RIS i,
at | easire able to dibplayrtextah the lanpeage of dhe ecuntnyctioncerhed. tOree optivhds toohavei t s
unpacki ng. = TRBNeRePREh are edieated”fop Sach e ARIRG BRS B BlecerotmitrAncthar
cevves 19, STRBRIE SN G al bt G868 ok O OB LRl ERY T
encoded on tihebleas iselectfanylome luf gheclangungepby opérating g key. M the/terbbcreancurring in
g e raiagesars swEwLasing B it ASCHCodes, 3 i estimated that Hr § Tnguages 1287 ™
kbytes of storage would be required. As space and current consumption are at a
premium in handsets, it is desired to minimise on the maximum size of memory used.
An object of the present invention is to reduce the amount of storage
required for storing data.
15 According to one aspect of the present invention there is provided a
method of packing and unpacking encoded symbols, comprising encoding symbols on
. the basis of the higher the probability of a symbol occurring in a text, the fewer the
number of bits which are used to represent the symbol and vice versa, concatenating the
_ encoded bits into bytes of n binary bits and storing said bytes, and unpacking the
20  encoded bits by storing n successive bits, unmasking a predetermined bit or iumber of
bits, comparing the unmasked bit or bits with at least one codeword of a length
corresponding to the number of bits unmasked, removing said bits when a match with
the codeword is achieved and unpacking a further bit or bits to make-up the number
stored to n.
25 According to another aspect of the present invention there is provided a
device for decoding data which is representative of symbols which have been encoded
on the basis of the higher the probability of a symbol occurring in a text, the fewer the
number of bits which are used to represent the symbol and \_r‘ice.:\eersa, the encoded bits
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2 g oytes of n bits, the deV|ce conpr|5|ng neans for
st & gd text, neans for storing coddbie -0f

t heg yrrbol s used in the text, neans for of the

ency means for selecting at Ieast one of rreans for
com@@Ft ng the selected at | east one bit WI h-a store one 0 sal ?6lgygy ds

havi ng t he sane eq:%rgggr of bits and neans for determning if there |s a

h bet ween pHR PLESEN he
r eagl sation t hat Joheatqpatet AP YIS ofip gt’?t B%t -on . Q%gﬁ%'gpg&?‘g?%ﬁ%ve %%d as
an ¢xanpl e th roba t&%@édd@%ﬁls &k&mﬁaﬁaﬂhﬂe ible kymbvtgher
t han 20 per C@md gorécfhng ysthe nunber gfépblts needed top‘rﬁespres)grrltt a

synbol can beséaeihqn@tixt,anamsfqrrmnbttyo the sngeded dexte merrsfor soleeting ats
bei dt t
g e L n ot B s R oRafod W Gl Bl Mot b ScHbRn e

| ower pr Obabb.ll,é b¥/saff coleordscaving the Sare hinmberospiaraid means Gaed&ternﬁmhg
vari ous §ynbo s w il be of different lengths and data is stored in the form
of bytes t hethefeis@rmaeh mﬂ!ﬁn‘paddl ng short codewor ds with zeros to make

their lengths up to a are
concat enated and the g{%l ng o b t%s()ﬁllgs grﬁc}é yt es 45§|p storzls%e
encodi ng anddigteibisticrgofisynabolsistunevenand & m mnfpte:matprauabﬂnymfoemdmcaoflﬂeved

in the space reqwred to_ store a predeternined data corrpared to usm?qASCII

8-bit char actPagess Wé&@l@ﬁiﬂtﬂﬁ ORer sent: dgaordingln penumper of bitpaesded 19 nt o
codeworﬁf Wl aﬁgﬁ’gges Eg’ﬂi Probhsliihy 6 %ﬁﬁeﬂe with i @Hﬁ%mtge)(t S

pI ura en a any-one tir'nme, text 1 n one |[anguage~-can

(o sced e ﬁmrh;ffsﬁﬁgtt@zwgtx@%mm sipmmiany o
pr esent |nvé“’ﬂr@ﬁ ?m g w@bﬁﬁgﬂén&aﬁ&é&mwtmfng means

for storing gp g}%ﬁg %gég t wo
| anguages, sai ata ﬁlgei ng Been e;ig% e ﬁgﬁ(aéehe Bagi%&g?&t%ﬁn%l gher t
probability ledgths ayddatd isostoned rin tige formtdfchytesrthemin ender to dhvoid padling thert
nunmberof_ bits which are used to, r sent the s nbol gnd vice versa, the
encodedli tM%W?F&s(%ﬂ’c% W&Fﬁ “R)F’?t IS‘Pt @e%éﬁmpnﬂecodl ng

one of the sg ol Rk SRRSO arkf Ak sfithe! KRGS ARGl bytblekf N The
nmeans for decodi ng a east two sc een ext S conprises neans for
storing codestoragks B)e«,‘medmgtanﬂlpaelmg dathlmttlhemysssxgrhﬁcammiom}{mobe n the
text, shift er rreans for storing n ts Qf e encoded text, S
for selecti rﬂjﬁgl’“{ 10 storé a dita compared to using ASCH'
8-bit characters. On read-out the bytes read out have to be unpacked into codewords
20  which are decoded into symbols. In the case of storing menu texts in a plurality of
languages then at any one time, text in one language can be unpacked from a main
. memory, decoded and stored as symbols, for example ASCII 8 bit symbols, in a

separate random access memory.

_ The present invention further relates to a telephone handset comprising
- 25 . means for storing encoded symbols representative of screen texts in at least two

languages, said data having been encoded on the basis of the higher the probability of a
symbol occurring in the screen text, the fewer the number of bits which are used to
represent the symbol and vice versa, the encoded bits being concatenated into bytes of n
bits, means for decoding one of the screen texts and means for storing the screen text,

30  wherein the means for decoding one of the at least two screen texts comprises means
for storing codewords representative of all the possible symbols used in the text, shift
register means for storing n bits of the encoded text, means for selecting at least one of
said n bits, means for comparing the selected at least one bit with a stored one of said
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BRis HadeBbodior conparing the selected at |east one bit with a

i - .rre 3
ﬁmwe same number of bits and means for determning irf there
en them The present invention will now'be

descri bed, by way o{BoexarrpI e, with referenge to the acconpanyi ng cigaig, g,
wher ei n: pHQ92' Figure 1 is a diagramof a Huffman code-tree,

Figyre 2 is a bl OC@ %ﬁ@ﬁg‘%ﬁéﬁﬂwﬁgﬁw‘@bi@%@ B M%?q%rﬁgtg?ng t0

. ords
unpacki ng encoel¥°tat a -igure 3.5 4 flow < :
unpacki ng encgges belmteen themd Figure 4 is a block schematic
di agram of a cellular hone handset, For conveni ence of

| e . 1
description, the present®p! dnysaign will pew e dsseribed, By vy, o Samples Wit
encodi ng/ decogj = I .ephone handset havi ng the

DLy o Récp 0 e SXbdpding dfifidad Fhedef: O 7

capability of "displaying tex one of a plurality of

| anguagess However t heFjgues i a idingeam ioba Huffmarecadeetrbei n any ot her suitabl e
application in which i{.is desited to econopi se on the storage_.of

predet er ni ned dat a. i-‘lgure 1s a%fockfsclpqmqug ‘g?@?fﬁégaf‘tﬂb%ﬂﬁp 19588‘?0‘18%1@
characters ar 85@5& Liollte nu-texts then only about 50 different synbols
w il be requidr%l d requiri ngdig’ average of 5.65 bits (log[err]50) to
represent each synbol . Figpreadldpa ifloyy charterelatidg ¢d unpacking regcodedwdata; fand y mbol s

havi ng a hi gh probabil ity of .occurrence are.represented by.fewer bifs than
are used to represent Eﬂgﬁ%{‘és ﬁﬁ#ﬁgﬁ?’?‘%&ﬂ“ﬁ&%ﬂﬁi&%%ﬁk@@%m t he
overal | gaunber of bits nEni lg;e&sc,ﬁﬁ n inYertiACH: : may
be co gd a;ﬂ%(thﬁﬁbary %ﬁés whe eog’ reéreseﬁﬁ& nﬁry;hagg %a

ot synmbol i erencecto enooadingfdecodingamenu-testsifor a oéllujan telephone handset having
Huf f man, see John G.. Pr i.s:. "Digital Co I cati.ong" Second Edition,

publ i shed by 'ﬁ%@pﬁﬁhﬁ pfgf(sglgggg%ﬂ éé’&%d’&ﬁ#ﬁrﬁi“aﬁ o?@?‘?g}@gestodevmrds
for the synmboigiyevet Waprbdefit @@ﬂﬁﬁiﬁhﬁ} bé used ﬁfa%ze%hﬁﬁ][sginﬁéﬁe g%}ﬂﬂ‘ﬁﬁ&l i which it

illustrates a sinplifi'‘ed Hutfinan code-tree. ) de 1s optinma
with respect it desided toiecenonfise dretherstoragaiofpnedetermined datd. t he synbols in the

oKt 31 q5Hncort el ot ed o RS I uBb e Lok 59 et e oSl s
o oL, 38 o il b et R gl gl et
P(' D) = 0. 1.(logsH0) e represent each symbol. By adopting a method of encoding in which symbols
having a high probability of occurrence are represented by fewer bits than are used to
represent symbols having a lower probability of occurrence the overall number of bits
20 can be reduced. As an example a space character may be encoded as OOb (two binary
bits, where b represents binary) and all other symbols are encoded using a greater
. number of bits.
Buffman, see John G. Proakis: "Digital Communications" Second
_ Edition, published by McGraw Hill, 1989, devised an algorithm to construct codewords
25  for the symbols, given their probabilities of occurrence. Figure 1 illustrates a simplified
Huffman code-tree. The Huffman code is optimal with respect to the size of the
encoded menu-texts, if the symbols in the text are uncorrelated. In Figure 1, the symbol
is represented as a, where i = L.L and L comprises the number of different symbols in
the menu-texts, and the codeword as X;. It is assumed that "A" has an estimated
30  probability P(CA’) of 0.5 and that P('B’) = 0.3, P(C’) = 0.1 and P('D’) = 0.1. In the
codeword-tree, the branches with the smallest (summed) probabilities are combined
from left to right. Each branch is assigned (arbitrarily) either a "1" or a "0". After all
branches are combined, the codeword-tree is traversed from right to left, whereby the
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. Pc, the bra h t' th th Isrrﬁl | est (summed) probabilities are
left tor e iy ' is assigned (arbitrarily) either a
"I1ST a "0". After all D 2HBonbi ned, the codeword-tree is
trversedfromrlght to | i dnl ¢ he
4 code\/\ordsécﬁr@, gobt ai ned It can be dq,duced that synbol A is 2eepy.esent ed
by codewor d pH B" by 10b, "C' by 111b and "D' by 1 10b. By way of

ex l e the foll ¥doe efileed t
coEremv\ord t r oedeW ?@%E&t)bsm%re cc%%lcgégnat edqggéﬁﬁbé}%%d Into b?tcggew
bi AAAE;G BBB b&A 0B, BC" b§0id 1 @nd ODFAH01 10b.1BY way of @RampieQle wmmgu 0

This exanpléil]ustrates, how nbol s of so rce a can ac
bits which systalsiae snended é‘s‘Bng%e %M &'Seq ‘ggﬁ’tt&df%?"“ﬁéﬁatﬁfﬂ& or 17
bytes of si, bit coding is used. In order to
be able to %ﬁ‘g@‘gﬁ‘ an&&ecodﬁut he encoded sequence, it is necessary for the
decoder i n & AANBIsBt Bt & Ae Cor Bprogramred with all the possible codewords
and the|r corre The codewords are stored in the decoder as
byt es V\nthq{’ng ﬁﬁf‘g?é%&awgéﬁt bit or bits being the codeword X err] with
t he remai nder_ 1 OfpPri sing zeros, thus "A" Is stored as
00000000b, 0023“1%0@0385@ m)C as 11100000b and "D’ as 11000000b. Al so
the codewords are caThigexampie ilysttabssi how é@lgythbolsbﬁsomdnhwbdmckedsmof
| ength 3 b| ar e those r esent i and " D' hegaysg,each s. 3 actual
bits pI us E} i'ﬂ ezrjéytgs &ugqqnb&gomge Ing °%61L}X§P’rt§yﬂf épgﬂego bl ock
sche ﬂ@leSdtﬁP%{g isAisBOM 10 reads out the text in the

E?age

sel ect ed Ia Into an 8 stage w ndow regi ster 12. Each of the register
es i s connect ed Inomderta bepalile ¢td umacksapéwode the\Enapded sdqtienas, 8is A nask

generator 30 read esel k the bits of are, pIied in
paral | el t&%i@%%ﬂﬁ&ﬁ%ﬁ&% ﬁ’én% E@ ME’F he AND
gates are Eﬂd W s‘i&qﬂo!bo wordPRrd8blka BecH@
second |hp%teg)é o(?és lIzﬁrecel s of a lcxthgewo?d r ead- out flﬁghrféla coeevvord
PROM The aﬂtbptes svithf the meorE Xigoifiagat bit o bits being the eodepptd death then rosinder

I opadat1 6k telyte comparing e, b 'ty it ASeea-000B00MBy 45T A8 1009008 %" and
Egﬁgaggﬁg?ggﬁlm@b Hﬁé’aﬁk'aﬁmmfﬂ Rﬁo' tﬁé(%d@%for&! hre! AfkgbR&ed By el
lengths, for example codewords of length 3 bits are those representing "C" and "D"
because each has 3 actual bits plus 5 zeros to make up a 8 bit byte.
Figure 2 is a block schematic diagram of a decoder. A PROM 10 reads
20  out the text in the selected language into an 8 stage window register 12. Each of the
register stages is connected to one input of a respective AND gate 14 to 28. A mask
’ generator 30 reads out a preselected mask the bits of which are applied in parallel to a
second input of the AND gates 14 to 28, Outputs of the AND gates are applied to
~ respective first inputs of EX--OR gates 32 to 46, second inputs of which receive bits of
25  acodeword read-out from a codeword PROM. The outputs of the EX-OR gates 32 to
46 are applied to an ASCII decoder 50 which has parallel outputs connected to a RAM
52.

In operation the decoder first has to unpack a codeword from the.bytes
and then decode it. The unpacking operation involves writing the stored concatenated
30 codewords from the PROM 10 into the masked window register 12 which has a capacity
‘equivalent to one byte. An initial operation is to unmask the bit or number of bits
corresponding to the shortest codeword which in the illustrated example is 1 bit. This is
done applying the first byte 00010101 to a first input of the "AND" gates 14 to 28 and




BEPOM t he PROM 10 into the masked wi ndow regi ster 12 which has a
Ivalent to one byte. An initial operation is to unmask -the bit
ﬁ- of bits corresponding to the shortest codeword which in t he
pustrated exanple is | bit. This is done applying the first byte 00010101
td a first inpy, o8 the "AND' gates 14 t® 28 and a mag% 16499900
to a secondpH® t the parallel outputs of the AND gates 14 to 28 will be a
byt e 00000000.

I%Jiec&lﬁﬁi b thd \Riralied RlutpRts 6fthe AN |gites 119 18128 willout  of
t He Excl usw’@”&% EX-OR) gates 32-to0 46 to a sgc%nd in tgao which is -
applied as i3 (This sutpuisgd® Botben appiledtmeanm W@ﬂelmpqtmféhfexarrpl e

EX CR ot L‘fﬁ'xcf“t SR, i e cid B0 . Secbr ot ol e eopie AR PR 51 ¢
and the CO@@MQ% hag d@em%n?wkoﬁmfmﬁﬁc&mg% @9 SRANAoURRIEIRNL S " A"

then Ais stored as’an ASCI'I-8 bit synbol in . The contents of
the regi st 8X-OR gatas Pptvedtewilbbe 00GOROQIandyas the EX-AR pmumgsr%thwﬂxcat&m bi t

position and addl the f st bi.t . from.t X1 h in our
exanple w th E’t(ﬂ“d tﬁeéc%g%%ﬁﬁ ﬁ%&gﬁ'ﬁﬁ‘f %&ster 12
will be 00&6&%%9406@006 réséﬁ:sz'@r"%em is skfted! 8¢ 6 ASCIE 8 Ib@! dyfibol M the The
content of the register 12 wll now be 10101000. The first cycle of the

unpacki ng BAM&R2i dhe woutents of the tegister 42 srs ypdatesi by disearding the Ghatdhe wost gi ve

2 mone sor otk bt sty s A RSSO SR AGRORG:

blt C? eVoghrirf0 QR0 B 0. Thhes B donRRAE b theQRasked WindowEHift registet 10 wibe
I cant blts usi ng a mask 11000000, which will give a result fromthe

gate ofOLII0DDCTIE nexh itwo izeroE wilbihe diconded a3 lettes SAS8.cThecantant @6 dhenor d whi ch

ot ai nod.  GEAF 14w bR A0TIe: Tt sk B g Fiphsting cpededfiT U
is still n@éve@biﬂﬁe'ﬂi\@tﬂuﬁd&hn@%cﬂf&ﬂkgive mee@DOOFWhmhﬁsziﬁE(-okeaW gheeness

the 8-followi ng masks can be used 000 00 (mask nost
si gni f i canenlyisingle bit codeword O0MKN0, 2 AeRrer Wﬂg’t isqbiained. By-pret3rmagement

0 (midk sHBEEI BB singe bt copbpbet HRPOOT e derl Bordion is to wnpy i, ©,

1 0 (mask twdBidsY significant bits uding almdsk 1110000000 shich witbgive a result from the
AND gate of 10000000, This is EX-ORed with a prestored 2 bit codeword which in this
example will be 10000000 to give a zero result. If a match was not obtained, other two
bit codewords, if stored, would be tried and if a match is still not found then the next

20  mask is used. For the sake of completeness the 8-following masks can be used
10000000 (mask most significant bit)
. 11000000 (mask 2 most significant bits)
11100000 (mask 3 msbs) —
_ 11110000 (mask 4 msbs) This Sheet Has Been
vl | [ i
11111100 (mask 6 msbs)
11111110 (mask 7 msbs)
11111111 (Mask 8 msbs)
The last mask is 8 binary ones, therefore masking the 8-bit window
30 register will give the window register itself.
If there are codewords longer than 8-bits, these would in theory require a
16-bit window register and 16-bit masks. For example to test for a 10-bit codeword a 2
byte mask would be required, thatis11111111.11000000 . When the
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is 8 binary ones, therefore nmasking the 8-bit w ndow regi ster
€ the w ndow I’egI'BﬁSSheetstBbéﬁlReplacu‘ |f there are codewor-ds

| ongegFt han 8-bits, these y require a 16-bit wi ndow register
and 1p-bit masks. For exa r a 10-bit codeword a 2 byte nmask
woul d be requp ggog@t i's 11 1 1 00 0 0 0 O . Wengyh 1993
6 decoder trles to obtain a matchl ng codeword It starts by testing

codewor ds of R£r¥s téﬁﬁ# vgcﬁg,fg
If the decode%i aépgg)ets %88%1 a rratc am)ng ééﬁewor@ engt essqgh

equal to 8 bils2, Bhep8irequiting enlytdne%—thmsdowreymtén dhthie decrbderdlhs hGEfumdldow
and then _"slides"

register in a tepporary § bit i ste
wi ndows r egi st E1atl amqng m:rds&?qqggh {9&3’6&0’ saval ke S buts; Fhﬁ‘ 1% seres shre fonest

g}Js; Eipgﬂ\gt %lgﬁﬁc%gtyb%?fltﬁw do%v %gﬁ %é&ﬁlwgbnes ereforecon ynbltthz

8 | east skgni ﬂieomndommgistesssimlrgﬂt fma“themkaiecmbwdemdhatghe codenardvanudtbe
| ongér than 8 bits and .a .one byte mask
codeword, t haf“"F%a‘ﬂ&%G tsJome, it does not nwl ﬁ"eugsﬁé‘%l%ﬂ @"ﬁ ’ét$ 9&3&'&’?‘}1@1@1 e

Iznegﬁgdll"lgﬁgtse gureﬁﬁg ?*@S rat es a ow Cﬁﬁ¥gﬁg§1 a%hh&%’ﬁhpera Hg&h#‘ﬁ

flow chart befprmsasks tirrespending td badevords. lobBgerakarb8 bitsmdnd atons tiyteemmﬂe:saisecbtb
of topping up t Qw i ster.. Bl i ndi cates the operation of
calling up th@‘#ﬁ@t%&@%ﬁi %w&ﬁﬁ@@% followed in block 60 by
conmparinggthe bits in tfe,f Atntdie i f@@ @?I&g&r ck
62 pndi cates the operation %onparl ng the unmas é?jdlg}etﬁ{shf\?\ni\lt dq% V\&a&ﬁnﬁ
hav¥ a cor rmﬂmﬁbm@ymnhaocmtoﬂetmmelmmseﬁﬁgmlkﬂmwameﬂomuﬁot he

result of the EX-OR pperation is zero cat I.f the nswer
|sl\J/es(Y) t helig °§w Iéﬁ’f”l : (I Fé@ﬁ@&%ﬂm ’)ﬁéﬁ

o0 O Copersifn! b A7 e i ‘SP“*‘*"“%&’@??%‘?‘% Z%We?@ it

made to see idp tﬂedimtmaﬂ:wh;chmpennomebfoﬂnmdaﬁ btdahtﬁOIlgngmpak'hgtthe bits ixmae
answer is_Yes t he xt C rd is r t,, ..0l.ock 70, and the flow
chart re rts‘g"% Hb%&“génapf PP Tﬁﬁ)gk%g mﬂl@%@?%@%@ Bk is made
to see if thegsy }ﬁ&ﬁ ith! BaVBAg h Sorf€onding xt
mask i s call ed-up, EI ock 74, angltgt heifféc‘)ivév%gﬁd]art re?/erts to tﬁe bl OCEfs b | f

t he answer i sBlaok &4 mdleatestd:Mchhg\nf thie xesulti of theE%ORt@ratimhaslzerbG(mdxcaunga

Flgure 4 1s a Rl e B iower & PastP) Bith e Rows Thint idvel hi0 Biockt B6 which
indicates the réading out of the text in ASCII after which the chart returns to the block
20 56

If the answer to the block 64 is No(N) then a check is made to see if there
. are any more codewords of that length left. If the answer is Yes(Y) then the next
codeword is read-out, block 70, and the flow chart reverts to the Block 62. If the
. answer is No(N), then a check is made to see if there are any more masks. If the
25  answer is Yes(Y), then the next mask is called-up, block 74, and the flow chart reverts
to the block 60. If the answer is No(N) then the flow chart is terminated, block 76.
Figure 4 is a block schematic diagram of a cellular handset HS.
The operation of the handset is controlled by a microcontroiler 78 to
which is connected a program ROM 80, a keypad 82, LCD panel 84, a PROM 86 for
30 storing the menu texts in a plurality of languages, a ROM 88 for storing all the possible
codewords, a RAM 90 for storing a decoded menu text in one of the lenguages, and an
RF module 92 connected on the one hand to an antenna 94 and on the other hand to an
audio section 96 to which a microphone 98 and a loudspeaker 100 are connected.




Wi on of the handset is controlled by a m crocontiol Ter—78 to which
)ted a program ROM 80, a keypad 82, LCD BrarSﬂéetMBeéﬁ 86 for:

stori menu texts in a plurality of Ianguage r ‘stori ng
all the possible codewords, a RAM 90 for storing text in one
of the languapge) 9apspan RF nodule 92 connegted o t 02900, 1993

antenna 94 and on the ot her hand to an audl 0 section 96 to which a

m crophone 98 and a | oyga
7 7 7 The basr c ope %aggg%g?é%m?atﬁﬁgn nlléx ﬁgﬁnandndoef]e art gnd
does not needto e éiebc&tﬂbmneﬂnddh@nnmﬁnghadmwﬁng@@amedummds algeady been

menu-t ext has al readM descrlbed th reference to Figure 3.
From r eadi ng ‘Fﬁﬁnﬁde F@E?& 1Y€ &t her nodifications will be apparent

to persons skilled in tg %rr?rg%q n BB

features which are al rea a,% \r\g t etgigglla%drfg &hﬁﬁ%ﬁgglturedﬁgrﬁhusepg?rmt
cel l wlar gnd mpdkmssldihddsﬁiesamrmchmmphﬁmmnwmaysmtdimmér featireshwiibh arey be
used i nstead o r.in addltl n,to feafures aJready Cri

Althl)ugh cl ai #wamkaoweémeo EaRS dffeg An 601'92?? ﬁe@r%tr and

conb{ nat i ons qgéd:ﬁ@atr Bﬂri %1#"&?5
di scl osure of&{ prgéent appﬁ5 I'cation alFso 1 nclu esrbgr%;tlﬂnm goa?gapfe&ﬁr
any novel conﬂreadyldemnbédmeﬂmrmwghclameﬂa\hebeemfommm irethid applichtionoio
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bits bei ng gplbesdtotsd tohe second i nput of the EX-OR gate means until either
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10 2. A method as claimed in claim 1, characterised in that the comparing
operation commences by the most significant bit(s) of the n bits stored being unmasked
and compared with the codeword representing the symbol having the highest probability
of occurring.
3, A method as claimed in claim 1 or 2, characterised in that the symbols
15 are encoded using a coding tree which takes into account the probabilities of occurrence

of the symbols.
. 4. A method as claimed in claim 1, 2 or 3, characterised in that the
. unmasking operation makes use of a sequence of masks, each of the masks comprising a
. n-bit byte formed by P (where P is an integer between 1 and n) binary 1 bits
20  commencing from the most significant bit position padded by binary O bits, in that the
comparison is made by applying the binary bits of the mask to one input of AND gate
means and the n successive bits to a second input of the AND gate means, in that an n-
bit byte at the output of the AND gate means is applied to one input of an Exclusive-OR
(EX-OR) gate means and a byte comprising a codeword having n bits is applied to a
25  second input of the EX-OR gate means, and in that if the output of the EX-OR gate
means is zero, the codeword is decoded and if it is not zero the cycle is repeated with
another codeword having n bits being applied to the second input of the EX-OR gate
means until either a zero is obtained or the codewords are exhausted in which case
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AND gate means and to the means for storing codewords.
8. A telephone handset comprising means for storing encoded symbols
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20 representative of screen texts in at least two languages, said data having been encoded
on the basis of the higher the probability of a symbol occurring in the screen text, the
, fewer the number of bits which are used to represent the symbol and vice versa, the
encoded bits being concatenated into bytes of n bits, means for decoding one of the
screen texts and means for storing the screen text, wherein the means for (}_ecodmg one

25 of the at least two screen texts comprises means for storing codewords representative of
all the possible symbols used in the text, shift register means for storing n bits of the
encoded text, means for selecting at least one of said n bits, means for comparing the
selected at least one bit with a stored one of said codewords having the same number of
bits and means for determining if there is a match between them.

3 9 A telephone handset as claimed in claim 8, characterised by radio
transceiving means for transmitting signals to and receiving signals from a remote base
station.
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