1 DATA CODE AND APPARATUS FOR READI NG SAI D DATA CODE The preser@?_rlgﬁ\"?jsa
relates to a data code and apparatus for reading said data code. H therto, _

conventional bar codes have been used for printing a code onto various ft
products and for use in all aspects of manufacturing and at point of sale ¥
retail stores. The bdar code systemconprises a plurality of parallel
aligned bars, each pafaha¥bBIaRpdab®Ardrid) Fdk BRI A H2hhS
nunber, or charactem™ T Breieis it .
beam of light and the reflected light is read by an optical sensor. The
sensor may be, for exanple, of a fixed beamtype in which the object having
the code printerhd heresentsifiveadion edRitedl tid a Aty HdyeANa the sensor
may be of the noving type whereby the object having the code printed
thereon is fixepbpaxatie fensoeadingoeeddadatas cdde.code. The reflected

| i-ght forns anal ogue signals which is converted by the sensor to digital
signals and then these signals are inmage processed by a m croprocessor to
extract the relevant -information. This results in the optical sensor being
rel atively conglidhemtrexpeneeptionphcbarnsodss Wagehdeere usedl for
represent nunbers, or, 2 characters, the bar cqQde nust be printed with

great accuracy Rd Brkd ¢ t ¢St RBERoYBTIOUSr RECAYRCEEp A& fiar use in all

aspects of manufacturing and at point of sale retail

h a

stores. The bar code system comprises é plurality of

parallel, aligned ba;s, each bar having a given width to

represent a particular number, or character.

The bar code is read by illuminating the code with a
beam of light and tﬁe reflected light is read by an
optical sensor. 'The sensor may be, for example, of a
fixed beam type in which the object having the code
printed thereon is moved in front of it. Alternatively,
' the sensor may be of the moving type whereby the object
having the code printed thereon is fixed and the sensor

is moved across the code.

The reflected light forms analogué'signals which is
converted by the sensor to digital signals and then
these signals are image processed by a microprocessor to
extract the relevant information: This results in the
optical sensor being relatively complex and expensive.

Since the bar widths are used fo represent numbers or



1]

the information required. Furthernore, a user nerely |ooking at the code is
unabl e to deci pher. the.information witten thereon sinnce the naked eye is
unabl'e to accurately deternmne the widths of the bars. A code has been
propdsed, which is described in pending PCT application no. JP87/0007. The
code conprises at |least one unit being divided into at | east two regions
havi ng substantially simlar dinensiops, whereby each characteristic of the

code has a par tGR&A2G eESan T FOLe JHRL PG/ BFLBFSAKWE BRi 8F€2tOne known

di sadvant i th thi de is that, only decigal notatjon such K
0-9 mmy be repPSSHATY ROTHEIKHRT (YRAVARE aBE W EheTHi SSRERESPES  hat

the orientation,Qf éﬁ?g%¢g%§ﬁ§?§% )t be d fégﬁgggoggg benge. i paccurate

data may be extract one we OWn" code i S brnary n%tation,

which is especwggﬁﬁﬂgmgkigh& Y Qhali&re r@g@§§ﬁﬁ?gﬁ%glds. However

nost users are not used to working In binary, but are y proficient in
using deci mal nQifYtti SOYEI St HOFReCs IBbe tEndi AAkYa A8Fe Vige versa is

not easily conputed nmanually and is usually done by a machine. Htherto, -

there are. no knmabloodses addwiatsslsy |dettd tmine tiserwidthonyerthdebsaeen

deci mal and 3 binary notation. An object of the present invention is to

provi de a data code and apparatus for reading such a data code which
A code has been proposed, which is described in pending
PCT application no. JP87/OOO7. The code comprises af

U least one unit being divided into at least two regions

having substantially similar dimensions, whereby each
characteristic of the code has a particular arrangement
of shaded and/or blank regions. One known disadvantage
with this code is that only decimal notation such as
numerals 0-9 may be represented. Another known
disadvantage wifh this code is that the orientation of

each unit can not be determined and hence inaccurate

data may be extracted.

In addition, one well known code is bigary notation,
which is especially used in computing or microprocessing
fields. However, most users are not used to_working in
-binary, but are highly proficient in using decimal
notation. Conversion from decimal to binary and vice
versa is not easily computed man?al;y and is usually
done by a machine. Hitherto, there are no known codes

which easily allow a user to convert between decimal and



all eviates the aforenentioned di sadvantages. According to the present

I nvention there is provided a nethod of encodi ng successive el enents of )
data, such as nunbers, in material formusing, for each el enent.,, the sang  -°
data code conprising at |east one unit, the.or each unit being dividet i#to
regions having simlar dinensions, the areas of the regions conbining to
constitute the area of the unit or units, amg one such unit having at |-east
four such regions, each region of the entire code corresponding to a

di fferent col t el enent expressed in binary notation

commenci ng mﬁ?ﬁr?ﬁ%ylgéggﬁkgpﬁer colum and thereafter the successive
colums, the sane region of the code always being used to represent the

.same bi nary COA#NEbYBcONOEl ©heN P reddrits ReRCon A tdHeprydbee af ahedi ons

being at least five, the nethod conmprising shadi each ‘unit _ wth a
particul ar arrSP98nBRE BPPEF. (ﬁﬁ?éi?ﬁf&ﬁ° e iﬁﬂ% cedecvbirh
directly that anrévidtes khearfonemeiti oD diiggivantdgeds esent invention
there is also provided a data code conprising at |east one unit, the or
each unit being divided into regions having simlar dinensions, the areas
of the regi onsAcoabfthngg too thenpriesent timventiomwfthdére uks tpoovidedsa . and
one such unit Ngkhgd Bl bR Rtk 1A Uiy §£UALa COLAERPAR]! NO
to a different colunn of Dbinary  otation conmmencli ng W e 1 owest order
col utmm and t hereabers. t ha gatesdialy Loxn WainNg.t Hor BSRCh @l ement, t hhecode

al ways bei ng r@QﬁSSEHEQtEbaeoEdﬁﬁ%ﬂi&ﬁ%iﬂﬁﬁﬂéhiﬂﬂdHE‘ﬁﬂiﬁwetﬁé'efeeach
correspondenceﬁnfgdbgggg 39%&62 VT%%gifegions_having similar .
dimensions, the areas of the regions combining to _ o/
constitute the area of the unit or units, and one such
unit having at least foﬁ: such regions, each region of
the entire codg corresponding to a different column of
the data eleﬁeﬁt'expressed in binary notation commencing
with the lowest order column and thereafter the
successive columns, the same rqgidn of the code always
being used to represent the same“binary column in
one-to-one cOfrespondence, and the number of regions
being at leaét five, the method comprisihg-shading each
unit with a particular arrangement. of shaded regions so
that the code represents directly that particular binary
number. | _ U

Accoraing_to the present invention there is also
provided a data code comprising at least one unit, the
or each unit being divided into regions having similar
dimensions, the areas of the regions combining to
constitute the area of the unit or units, and one such
unit having at least four such regions, each region
corresponding to a different column of binary notation
commencing with the lowest order column and-thereafter
the successive columns, the same region of the code
~always being representative of the same binary column in
one-to-one correspondence, and each unit having a



] .

4 parti‘cul ar arrangenent of shaded regions so that the code represents
irectly a particular binary nunber; the code further conprising neans for

di st.inguishing the orientation of said data code conprising a shaded bar

di ssegting the or each square unit into tw parts having two regions each

According to the present invention there is gl so provided an apparatus for

reading a data code, conprising at | east one unit, the or each unit being

divided into reg I NG\ 5L Tl | ERNS| reas, of_.the .r.egi ons
Conbiming 1o comt¥ot Mrfafyefont) B218h0880 461308730 e 05 O
having at | eastCIdRrreRESs $REF odkreetiy reprokiculass pdmainyy nunbedi fies ent

col umm of bi nargodwt Mittie £ OBERPELHInYi hBahBe £bp ATk t9NERd stllngmNd
thereafter the successive colunm 4 %he san& regi on of tHhe code "al ways bei ng
represent at i ve B TPt OF 5749 3REACOfR GRBPELSARG BoshadsshRatce, and
each unit havi ijsseutringutke orreaghneqguapé shadedntegicads padtishaiavilify

code represent%ﬂgrfgaiéré{é&g%icular bi nary nunber, the apparatus
conpri sing, neans for?i it ing the data code, an inmage sensor

conprising an optical systemcoupled to an array of photoreceptors for
receiving the ddyRdxig ofl 'Em pHs At A1 fi0dRLEBA ERE-RM 98GhAG 2 S onal
ependent upon the 11l um nation Tecelved, neans tor storing Said signal and
di spl ay means fRfovided an apparatus for reading a data code,
comprising at least one unit, the or each unit being
divided into regions having similar dimensions, the
: areas of the regions combining to constitute the area of
\f’ the unit or units, and one such unit having at least
four such regions, each region corresponding to a
~different column of binary notation commencing with the
lowest order column and thereafter the successive
columns, the same region of the code always being
representative of the same binary column, in one-to-one
correspondence, and each unit having a particular
arrangement of shaded regions so that the code
represents directly a particular binary number, the
. apparatus comprising, means for illuminating the data
code, an image sensor comprising an optical system
coupled to an array of photoreceptors for receiving the
K/ _ illumination from the data code and for producing a
signal dependent upon the illumination received, means
for storing said signal and display means for
sequentially displaying said signal.

The invention also provides a method, as claimed in
Claim 12, of encoding successive elements of data.

Embodiments of the present invention will now be
described, by way of example only, with reference to the
- accompanying drawings, in which:



sequential ly displaying said signal. The invention al so provides a nethod,
as clainmed in Caim12, of encodi ng successive el enents of data.

Enbodi nents of the present invention will now be described, by way-of
exanple only, with reference to the acconpagying drawi ngs, in which: - 5,
Figure 1 is a schematic representation of an enbodi nent the data code, in"

uhich each unds fled e (g fotlensel £oaREL3che LG B3PS o icliml

hexi deci mal or nary notation; Figure

data code [ ePianenidd B Vi RTwAPEhTBLROLAL OB AR nShAYR I RAFOuT e 1

Figure 3 illustrates exanples of e data code according to gure 1

Figure 4 il udgrtéipend®std i 0@l r&4 paBeevBNie8i nhie ﬁgs‘?d%ggﬁ“ﬁh%g]gi )

Figure 1; Figure 5 schematically represents variations of a unit ure 6
schemat i cal | y Bildadis riedeseide; dat a code representing each letter of the
Roman Al phabet; Figure 7 illustrates units of a data code according to an
enbodi nent of the present invention; Figure 8 illustrates each unit being
coupl ed to neans for distinguishing the orientation of the units of the
enbodi nent shdugune 3 gikleusstrates each region of the data code

representing binary or decimal notation as shown in -

Figure 1;

Figure 3 illustrates examples of the data code according

“

to Figure 1;

Figure 4 illustrates a positional arrangement of the

data code shown in.Figure.l;
Figure 5 schematically represents variations of a unit;

Figure 6 schematically illustrates the data code

representing each letter of the Roman Alphabet;

Figure 7 illustrates units of a data code according to

an embodiment of the present invention;

Figure 8 illustrates each unit being coupled to means
for distinguishing the orientation of the units of the

embodiment shown in figure §;



6 Figure 9-illustrates exanples of the preferred enbodi nent shown in Figure
6 having known synbols printed thereon; Figure 10 illustrates a data code
and apparatus for reading thereof according to a second preferred

enbag nent of the present invention; Figure 11 is a schematic bl ock diagram

of the apparatugighgw ¢ qjﬂ%ﬁ%ﬁr%%%ﬁén{)}ﬁnﬁ?g &5 di agram of

t he apparatus according to a ' I'gure 13 is a
schemati c bl ock edird@idBrd JHBNEIIE P ig0fe t@%aﬁﬁ%%‘ : hown b1 figure 12.
An enbodi nent of the data code is shovaw in figure q%#l%”%orrprlési;ss a nunber
of units 2 eachpxdimmpdittedssbr;nt o four equal regions 4, so that the areas
~of the regions 4 conbine to constitute the area of the units 2. Each of the
regions 4 of any unit 2 nay be shaded by being manually witten, to create
a uni que arrangenent of shaded and bl ank regions to define a particular
unit and hence &igams df dllosdizattes istdataofcade aled appaisatiEctonf the
deci mal nunbers 0 to.9 are represented by a particul ar conbination of blank
and shaded regi &®&ding thexgehraqearding Laowedond ipgefearednpri ses four

embodiment of the present invention;

Figure 11 is a schematic block diagram of the apparatus

shown in figure 10;

Figure 12 is a schematic diagram of the apparatus

according to a third preferred embodiment;

Figure 13 is a schematic block diagram of the circuit of

the apparatus shown in figure 12,

An embodiment of the dafa code is shown in figure 1 and .
comprises-a.number'bf units 2 each being aiVided into

fout équai regions 4, so that the areas of the regions 4
‘combine to constitute the area of the units 2. Each of

the regions 4 of any unit 2 may be shaded by beiﬁg
manually written, to create a unique arrangement of

shaded and blank.regions Eo define a particular unit and
hence a partidular characteristic of the data code.

Each of the decimal numbers 0 to. 9 are represented by a

particular combination of blank and shaded regions.



regi ons, however nore regions may be used for each unit. Furthernore, each
region may forma rectangular, circular or triangular shape, but each of
t he regions nmust have substantially simlar dinmensions for a particul ar
data code. Each of the units 2 of the data cagde is used to. represent etz
deci mal , hexidecinmal or binary notation as shown in figure 1. Here each

region representécﬁ 60! yHB ﬁhlbsnéhbwﬂoﬁ.ﬁt Eagus_reant compHisRst Furovest

order col um, 1f and_sucgessi ve Ee ceg&r&erals n deci nmal
or other binary ﬁ%f%P?On PURVEE P@EFe§8ﬁ 8&5 WPY Es s for
each unit aImaysnxépreBenthehmoremeeachumagubanmawefmahua ahc&amgmﬂa&an be

determ ned at ag 1.0 t |1 r ei ng
used to represen?}'g{eiglgﬁaﬁjr E5§a§gu535 Qﬁ& %|n§§E %%%a t%%hgeﬁggﬁﬁg
numbers 1, 2, 4maat Bawaysnbspanﬁ@éalynsémﬂerdme@@d@nghéar Bef ore any
one of the regi g§t§5§l§gaggga céhase nunbers are directly related to

bi nary or hexi décimal notations once each region 4 is used to represent a

colum of notation, for exanple the 1, 10, 100, 1000 in binary notation.
For exanple, 4apaen’eseghe Qahivsn2[ off kheeqaitualode tie udeaded mal or

hexi deci mal nunber 0 or the ln nu res nts colunn 21,
equi valent to t hREPHERPREI 8 VdgfrﬁchﬁWﬁﬁePrébgP &foer 10
regi on 4c shown in figure 1. Here each region represents a column

of binary notation starting with the lowest order
column, 1, and successive columns 2, 4, 8. Hence
numerals in decimal or other binary notation can be
represented. If, respective regions for each unit
always represent the same column then the value of a
unit can be determined at a glance.

Figure 2, further illustrates the data code being used
to represeht decimal, hexidecimal or binary notation.
The decimal numbers 1, 2, 4 and 8 may be printed onto
the data code sheet before any one of the regions are
shaded. These numbers are directly related to binary or
hexidecimal notations once each region 4 is used to
represent a column of notation, for example the 1, 10,
100, 1000 in blnary notation. For example, 4a .
represents column 20, ‘equivalent to the decimal or . \/
hexidecimal number 0 or the binary number 1; b



represents colum 22 = 4 = 100; and sinmilarly region d represents [err] = 8
= 1000. A nunmber of units may be used to represent |arger nunbers.
Accordj ngly ‘each unit 2 may be used to represent decimal, hexideciml, or

bi narsy nbtation. As shown in figure 3 the uniit 2 may al so have decim
notation printed on each of the regions 4. ThRus in figure 3a regions 4b,

4c, and 4d are shaded thus iEdicathng that the unit represents the deci mal

nurmber 14 ( sinE%P§e§§Bt§ go ?TE)zandeﬁﬁévﬁﬂﬁ&FyFﬁuﬁﬁérdffi@?lSQﬁ larly the
bi nary number T10H ARECFRE TRPPSFn2: PauLb s BLPREY cBURPEEL RO’ JEERNER Hdmber
250 and the binacy-pugher 36144192 Thys .t hBodaLaqceds: sashly .80aliey o
user to identify %.%lnary or a deci mal notati bn merely Vi ew ng gﬁe“d?ta

code. Conput er sy g gegenes abPy-bgsed1ghohexndaainBRl Bet ahies aad¢ bae data
code is applicabl'e to such notation and therefore directly conpatable with

conmputers. Figuwiged tbl HeptateatPRasyBire nlAdbersONahcabk-anagifNeachl unke
data code in deciml notation or hexideciml notation when printed on a

sheet 1. 9 FRomag bei hkudat tot eepaesuribcieoimdl| f RERDBebYPa3, Obxunits
whi ch may be used in the data code but the present invention is not limted
just to these thjearpfnohatsonAny one of these units may be used to forma
dat a code

As shown in figure 3 the unit 2 may also have decimal

L/ notation printed on each of the regions 4. Thus in
figure 3a regions 4b, 4c, and 44 are shaded thus
indicating that the unit represents the decimal number
14 ( since 2 + 4 + 8 = 14) and the binary number 1110.
Similarly.the unit illustrated in figure 3b'represents
the decimal number 13 and the binary number 1101 and the
unit in figure 3¢ represents the decimal number 250 and
the'binary number 11111010. Thus the data code easily
enables a user to identify a binary or a decimal

notation merely viewing the data code.

Computers are generally based on hexidecimal notation
and the data code is applicable to such notation and

therefore directly compatable with computers.

Figure 4 illustrates possible positional arrangements of
the data code in decimal notation or hexidecimal

notation when printed on a sheet 1.



applicable to the notation which the code is representing. For exanplé, a
notation requiring 6 regions for each unit may be denoted by units 5a. and
Sb. Accordingly, the follow ng types of notation can be represented by a

m ni nrum nunber of regions or bits: NOTATI TYPES e
M NI MUM NUMBER OF REG ONS OR BI TS Deci mal notation type 4
bits Roman al phabet (Capitals), deci mal and punctuati on nmarks '
6 bits Japanese kana characters and punctuation marks ' 7
bits Roman ch r cap a I H%?e aracters,
deci mal s and €%§8%§a§|8%E%EQ%EQQS Q hhﬁ%%r %% ¥ t requgﬂtly used

| deogr aphs, k&HétQh%%heEn%y Bl e@hdhathe’ Aaiiad o(BHE:t ?Eé% 12
-or 16 bits Mrse signals bits 10 ral

6 bits For expapbatibhd¥eendti Liusteat S%SEthR@HE%eA'@Wéebpfurﬁaﬁta' s in
terms of binary notation and the data code. For exanple, the letter N may

be represent elAnbyochbeolfi taeyenanatisoma@O b0tk td\fdde &2 datd codee data
code therefore facilitates readi ng, understandi ng and
applicable to the notation which the code is
representing. For example, a notation requiring 6
regions for each unit may be denoted by units 5a and
g _
Sb. Accordingly, the following types of notation can be

represented by a minimum number of regions or bits: QJ

NOTATION TYPES MINIMUM NUMBER OF

REGIONS OR BITS

Decimal notation type - - 4 bits
Roman alphabet (Capitals),decimal

and punctuation marks 6 bits
Japanese kana characters |
and punctuation marks 7 bits
Roman characters, including

'capitels and lower case, kana

characters, decimals and

punctuation marks 8 bits
Frequently used ideographs, |
kana characters, Roman
characters and punctuation marks -~ 12 or 16 bits

"Morse signals - ' 6 bits



remenberi ng codes of the Roman al phabet in capitals. Figure 7 illustrates a
data code according to an enbodi nent. The regions 4 of each of the units 2
i ncl ude means for distinguishing the orientation of the unit, such as a bar
6. Twe bar 6 facilitates reading of the code@nd enabl es the code to be
correctly positioned. If the sensor reads the first colum whilst view ng
position a, th . ensor will recognise that the of the unit is

- not aligned w ﬁn}a{"ﬁg%ri gin of its two dinensional _aiieﬁggfd thus wll

adj ust the reading of the colums until it is aligned. As shown in figure
8, the bar 6 should be aligned along the X axis having the centre of each

unit aligned Wgdy tdiaan@idl NEguidies t1I0 Gl tediSeHNEthe R Ban NAL PRaBEBSOE .
However, this enbodi nent enables the data code to be read easily even if
the data code icagitenad iai termpf bidary netakeion Fand eklepiatai codegure
8c alignnent of the.data code using the bar 6 enables the sensor to
conpensat e for Rdre el Mmhatleftend! enay be repyesemtedfbyhtheat a code

may al so have known characters or punctuation nmarks witten in sone or al

of “the regions kiamibprtationy Q@1 @0 hier Ry tHee 2riaptes t nErYafatRode to
be easily read and interpreted, The data code Iacilit$1es readi ng agd
under st andi ng GOXfecihr ,f?%%i%%%*]rfa?a%?ﬁj A oINS TR RAHBE 2B ucat i on
and industry. £E¥%m52r §§d§o£§¥ gF gﬁétﬁgmhgyalphabet in capitals.

Figure 7 illustrates a data code according to an
embodiment. The regions 4 of each of the units 2
include means for distinguishing the orientation of the
unit, such as a bar 6. The bar 6 facilitates reéding of
the code and enables the code to be correctly
positioned. If the sensor reads the first column whilst
viewing position a, then the sensoxr will recognise that
the centre of the unit is not aligned with the origin of
its two dimensional axis and thus will adjust the
reading of the columns until it is aligned. As shown in
figure 8, the bar 6 should be aligned along the X axis
haviné the centre of each unit aligned with the origin
of the two dimensional axis in the sensor. However,
this embodiment enables the data code to be read easily
even if the data code is placed at an angle r to a
reader. For example, in figure 8c alignment of the data
-code using the bar 6 enables the.sénsor to compensate

for the code being at an angle r.



hand and may be used to operate el ectronic devices thereby naking such
‘devi ces nore accessable. Furthernore, the data code nay be used as an :
i nterface | anguage between characters of different | anguages. Fjgures 10 to *
13 illustrate a data code printed on.a shee& 1 and apparatus for readlngeh
said data code. Referring to figure 10 and 1 the apparatus 8 illuni nates
each unit of the data code using a light source 9, such as an LED lanp or a
| aser beam The reflected light is received by respective photoreceptors

10, such as a éht&%m% PSQEeOéa§£I§93g mgyoéﬂéscﬂabgf 3£%nafe coupled to

a decoder 12 aV|ng npu téermna corresponding to each

phot or ecept or é&é&été{se @P%@Hété&&&ﬁ%am wriB@ehNPul som@NdS aAne
extracted in binary colum order and sent to a CPU 14 for displaying or

converting thes tHe £ighidad &4 99AbHNI DhOFLEAraPPL OPThake FALHIRILS,
characters or synbols for a suitable display 16. The photoreceptors 10 are

responsi ve to ¢hebVeéd i €iié ofistancdbde tegbeneasibgerkedsahidght is reflected
back from a shaded regi on. The photoreceptors will record the binary nunber
1 in response intéhprétedt received froma shaded regi on and the binary
nunber O in response to the light being received froma blank region. In
conjunction with each region representing a colum of binary notion, the

apparatus 8 can read dlrectl¥ from -
The data code facilitates reading and understanding of

decimal, hexidecimal and binary notafion in both
education and industry. The data code may be written by LJ
hand and may be used to operate electronic devices

thereby making such devices more accessable.

Furthermore, the data code may be used as an interface

languege between characters of different languages.

Figures 10 to 13 illustrate a data code printed on'a

- sheet l'and'apparatue for reading said data code.
Referring to figure.lb and 11, the apparatusla
illuminates each unit of the data code ﬁsing a light
source 9, such as ah LED lamp or a laser beam. The
reflected light is received by respective photoreceptors
10, such as a Mos-type sensor or CDD. The
photoreceptors 10 are coupled to a decoder 12 having
input terminals 1, 2, 4,'8 corresponding to each
phetoreeeptor 10 for the appropfiate region 4. The
input signals are extracted in binary column order and

sent to a CPU 14 for displaying or converting_the



the dat'a code, the binary nunbers, thereby obviating any anal ogue to
digital conversion. Each unit 2 is illumnated by the |ight source 9
'‘controlled-by a switch 18 which illum nates eagch unit 2 in turn. This
enaBkes- t he photoreceptors 10 to submt signaﬁ I n succession.

Al ternatively, ag shown in figure 12 and 13, the signals fromthe
i |1 uni nat ed dat §*@3F81 ShINfd & dAiQ P DAREFIRHAL S SHuhe T \GRABRC HPES cal

system 22, the nsQr.,.2Q ¢ rises phqtoregceptors 10 in a two di nensiona
array. The sens%r% % (')“(?L?g S rsi-agr?a“}’ﬂvﬁq?]t% qcl’sso%]iﬁbu]t%ed inatine series and
stored in a nmenory 32. The stored data is displayed sequentially to reveal
the data code. GCrcuit 24 shown in figure 13 enables the signals to be

co-or di nated andyeoHJefs ik 6.2 WIIGA L W NE WS MO LLLLU 28

and a hori zontal 13 syncronising circuit st gnal recelved at the

terminals 1, 2, i4 and &fi drhe sderdaresly? 1isgments % 41N (&Y B i frdhiea

buffer nmenory and control unit ,32. These readi ng net hods enabl e the system
to avoi d anal ogetadedi@diain, COMRy YHBtdredeisio fL0rilyl theogiFd Ofhar t

systens. The foregoing description has been given by way of exanple only,
and it will be dpmeewy atuerbexy lpensoresskidd arb ithd He ght tdwdivedli fremtaons
may be made without departing fromthe scope of the present invention.
- shaded region and the binary number O in response to the
light being received from a blank region. 1In
conjunction with each region representing a column of
— binary notion, the apparatus 8 can read directly from
the data code, the binary numbers, thereby obviating any
analogue to digital conversion. Each unit 2 is
illuminated by the light source 9 controlled by a switch

18 which illuminates each unit 2 in turn. 'This enables

the photoreceptors 10 to submit signals in succession.

Alternatively, as shown in figuie 12 and 13, the signals .
from the illuminated daﬁa code, may be received by an

' U | imagemsensor 20 via an optical system 22, the sénsor 20
comprises photoreceptors 10 in a two dimensional array.
The sensor produces a signai which is outputted in a.
time series and gtored in a memory 32. The stored data
is displayed sequentially to reveal the data code.
Circuit 24 shown in figure 13 enables the signals to be
co-ordinated and comprises a cldck 26, a vertical

syncronising circuit 28 and a horizontal



14 1111111111111111111111111 CLAIMS 1. A nethod of encoding
successive elenents of data, such as nunbers, in material formusing, for
each elenent, the sane data code conprising at |east one unit, the or each
unit being divided into regions having sim/l,ar dinmensions, the areas of /#he
regi ons conbining to constitute the area of the unit or units, and one such
unit having at |east, four such tegi8ns, ea%h ngg? n _of LQ;(fntér dat a code
correspondi n¢¥FEPRAF+ BB Rt TEYE I or  EREDSLE efEMTexXpt €55et'1 n bi nary
notation co ncin ith the | owegt jorder,col thare

successive ¢ %ﬁﬂ?sf?awﬁei]'sa?re #e\éllgénso gt ﬁg%cggg%gl%v%gﬁszhgé %érﬁ%eé ftohe
represent t NeSaney by DAr ¥ngObUFRL1nBRB Y0 2R oRePqiancs. and the
nunber of regions %elng a? | east five, the nethod conprising shading each
unit with a particular arrangenment of shaded regions so that the code
represents directly that particular binary nunber. 2. A data code
conprising atyl&ast r88iHE methbB@sOenadtle thie! sheites doviadsgid nto regions
having sim | ar dinmensions, the areas of ‘the regions conbining to constitute
the area of tawalbgheOtoudigsitadndoaversicn asi rekpuiineyl &y [Westpficar such
regi ons, each region corresponding to a different colum of binary notation
comenci ng widrttéestemest order columm and thereafter the successive
colums, the same region of the code

The foregoing description has been given by way of
'example only, and it will be appreciated by persons \J
skilled in the art that modifications may be made

without departing frdm-the scope o0f the present

invention.



"al ways 'bei ng. representative of the same binary colum in one-to-one
correspondence, and each unit having a particular arrangenent of shaded

Tegi.ons sothat the code represents directly a partiQELEL_QLD§L¥anﬁherT

t he (ode further conprising neans for distinguishing € orientatio

said data code conprising a shaded bar dissecti t he mm “\i\&ﬂ‘\ t wo
parts having two regi ons each. 15 111 1111§“mmﬁ 111
* C L Ehﬁ#&g * 3. A nmethod of encoding or a datac‘cole as clai nmed
inclaimlor c . in which the or each unit with at |east four regions
conpri ses a square having four regions, each of which regions conprising a

sauare 4. A g ogl G 8IBOUNQllodd AR A AR Tof | BhRL O

claim2, in which each region conpri $es’ any one of a re ngl fe or
triangle. 5. A fifRo@somuahess.nd romaterial diarm asingi nfelrieacmy one of

the preceding CbaimBnit]) ‘MheC'alnd duHE ddae W dip s 1555 Tt S L i Sp@r i nted
thereon. 6. An a argués for r ag&%%data code, conprising at |east one
unit, the or eaB i =0FeiOfy o o ne dorideth iinkp sfeqiens having

- di nensi ons, thesamédarofimensieisonthe e ®Of CHOEEgioie ddboiRg Of

cach regi on cor FasSERREETEE The Mand R he mrs O niplesiorand ™

commenci ng w t hsupd hodgshagiag at least four such regions, each region
of the entire data code corresponding to a different
column of the data element expressed in binary notation
commencing with the lowest order column and thereafter

“ . the successive columns, the same region of the code

always being used to represent the same hinary column in
one-to-one correspondence, and the number of regions
being at least five, the method comprising shading each
unit with a particular arrangement of shaded regions so
that the code represents directly that particular binary
number,

2. A data code comprising at least one unit, the or
each unit being divided into regions having similar
dimensions, the areas of the regions combining to
constitute the area of the unit or units, and one such

'Ku/ unit having at least four such regions, each region
corresponding to a different column of binary notation
commencing with the lowest order column and thereafter
the successive columns, the samé region of the code _
always being representative of the same binary column in
one~to-one correspondence, and each unit having a
particular arrangement of shaded regions so that the
code represents directly a particular binary number; the
code further comprising means for distinguishing the
orientation of said data code’ comprising a.shaded bar
dissecting the or each unit into two parts having two
regions each. |



colum and thereafter the successive col ums, the sane region of the code
al ways being representative of the sane binary colum, in one-to-one

correspondence, and each unit having a particul ar “[]adecL ’
regions so that the code represents directly d’aarlmmmm’lﬂ“fum l mger -
the apparatus conprising, nmeans for illunindt™g the ‘data Bod®, "an image

sensor conprising an optical systemcoupled to an array of photoreceptors
for receiving3thea Iaghodtobrehcodisipcorasadavadecadd asr chadded Ag a

si gnal depend n i d4d. Mg N celyed - S Lng,said
signal and di ?g}aé;lt/ho%eg\%%loériﬁgc{ugﬁ‘?‘gﬁ‘{?ﬁdﬁ:égl 8§?§§9§a¥*§£§i %’%gh gf. An
apparatus as éea@stedaur gregiems cemprises capfuvang havihgciousupl ed to the
i ['lum nating RY¥ADH0’ HAD dH%iien M £84LHRs L & sgq hal ly. 8.
‘An apparatus as clainmed in daimé6 orﬁg? ?ﬁsmm?gﬁr%ﬁgﬂgrgagsg?&a'

phot oreceptors is a two-di nensional array. 9. An apparatus as clainmed in

Claim6, further eomutilodpMesmcodig cor o4 ddathi egdéhasstvaamedapiaduced by

sai d i mage sensar,.. 10. A data code, su ntially_as, hereinbefore described
with referencgiﬁ&Qa ?ﬁ]éiﬁfhﬁéhn¥g-€§{€h9?a g.rﬁﬂigﬁpﬁPﬁPﬁgsgﬁbéPXntiaIIy
as herei nbef oomedesrra bt vandlecf ek xeke o0 tnyangkeof Figures 10 to 13.
12. A nethod of encodi ng successive elenents of data, such as nunbers, in
material formusing, for each el enent, the same data code conprising at
| east one 5. A method of encoding or a data code as claimed in

any one of the preceding claims in which the numeric

value of each region is printed thereon.

6. An apparatus for reading a data code, comprising at
least one unit, the or each unit being divided into
regioﬁs having similar dimensions, the areas of the -
regions combiniag to constitute the area of the unit or
units, and one such_unit'having at least four such
regioné, eédh'region corresponding to a different column
of binary notation commencing with the lowest order
column and thereafter the successive columns, the same
region of the code always being representative of the
same'binary column, in one-to-one correspondence, and
each unit having a pa:ticular arrangement of shaded
regions so that the code_rep:esents directly a R
particular binary number, the apparatus comprising,
means for illuminating the data code, an image sensor
comprising'an_optical system coupled to an array of
photoreceptors for receiving the illumination from the
data code and'fo: producing a signal dependent upon-the
illumination received, means for storing said signal and
display means fér sequentiaily'displaying said signal.

7. An apparatus as claimed in Claim 6, further
comprising a switch coupled to the illuminating means
for enabling the regions to be read sequentially.



hnit, t'he ‘or each unit being divided into regions havi ng si

di rensi ons, the areas of the regions conbining to consti f
the unit or- units, and one such unit having sﬁas*trfodi!mti m,ﬁﬂﬂm
eachwy egi on corresponding to a different col f the ace s %

expressed in binary notation commencing with the | owest order colum and

thereafter the guc Séﬁﬂgrggﬁé‘mﬂé’%%%'ﬁ%él&nfnr@ﬂéfﬂ gf s he Ce'gg%l%{u% 2;/ bei ng

used to represent the Sanme bl nary in one-10-one caorr 't he

met hod conpri si MFaYiaef neheberecPPEoss t S a2 phve rdimens korahgereay. of shaded
regions so that the code represents directly that particular binary nunber,

Lt oe, each 1801 R SSEREARES S0VoPRENSh £n"OLalH G CrisEiSNY S Cirele o
comprising means for co-ordinating the signals produced
by said image sensor.

10. A data code substantially as hereinbefore described
with reference to any one of Figures 1 to 9.

11. An apparatus substantially as hereinbefore described
with reference to any one of Figures 10 to 13.

12. A method of encoding successive elements of data,
such as numbers, in material form using, for each
element, the same data code comprising at least one
unit, the or each unit béing divided into regions having
similar dimensions, the areas of the regions combining
to constitute the area of the unit or units, and one
‘such unit having at least four such regions, each region
corresponding to a different column of the data element
expressed in binary notation commencing with the lowest
order column and thereafter the successive columns, the
same region of the code always being used to represent
the same binary column in one-to-one correspondence, the
method comprising shading each unit with a particular
arrangement of shaded regions so that the code
represents directly that particular binary number, in
which each region comprises any one of a non-square
rectangle, circle or triangle.




