TWO DI MENSI ONAL CODE AND | TS DECODI NG METHOD, AND THE PRI NTI NG PUBLI CATI ON
USING THI S TWO- DI MENSI ONAL CODE Description [Field of the Invention] This

i nvention involving a kind of two-dinensional code and decodi ng net hod and
has been applied to the printing publication. Background of the Invention
] Customarily people always read the traditional publication such as book,
newspaper and so on by eyes, which will be tired easily by long tinme

using, this WayWe-DIMENSIONARSCOWEL AR i'Bs DEAEDING VRS HEPI AND Ak
i npossible for the people who is blind or has eye disease to rea .I%hus

t he voi ce readiHYINUIN G CALBIGHC ATRED N A RING 0 1S WO -1 VUSN SN Avee diprensi onal
voi ce readi ng device to decode the content of one book and pronounce, so
that the readers can listen, inproving the effect of reading or nenory, it
is also convenient for the people:m@gcﬁ§t {4 nd or has eye disease to read.
Usual ly the main formof the two dinensional code is plain code. On the

voi ce reading publication, the reader can touch-read the two-di nensional

code synbol pthat i i nt.edy clearly between words and paragraphs or sone
vi si bl e p|a§§§§%ﬁfﬁﬁgﬁﬂgﬁ pjThis kind of plain code can only appear on the

bl ank places of the page and usually as the formof single code, the
beauty of t s\ I enced nore or | ess. And the plain caode
usual Iy wi Iq(}ﬁ%g@gﬁlérﬁ leniyogﬁféi %]Hnlegi (Bflctﬁl Os"%mlcﬁgy‘?n%la %Bé“"li gﬁﬁﬂﬂ%&eﬂi& aé’ldﬁ}?éugh
the requir exBnkpplicQio Mel iifuking pRbEGHBHON 1S rather low, the reader’'s head

needs to be big for touch-reading. On the market the two-dinensional code
voi ce readi ng devi ce has appeared and used the conventi onal

t wo- di mensi DBatkeOdR drandmknignetic places but its amount of the
phonetic index is |limted so that the different publication needs using the

same code, resulting in the m stakes of phonetic content, because the
phoneti ¢ fClustoafarithgedpeadings rdad the traditional publication such as book, newspaper and

so on by eyes, which will be tired easily by long time using, this way of getting
information is rather boring, and it is impossible for the people who is blind or has eye
discase to read. Thus the voice reading publication has appeared recently, using
two-dimensional voice reading device to decode the content of one book and pronounce,
so that the readers can listen, improving the effect of reading or memory, it is also

convenient for the people who is blind or has eye disease to read.

Usually the main form of the two dimensional code is plain code. On the voice reading
publication, the reader can touch-read the two-dimensional code symbol that is printed
clearly between words and paragraphs or some visible places on the page. This kind of
plain code can only appear on the blank places of the page and usually as the form of
single code, the beauty of the page will be influenced more or less. And the plain code
usually will be printed a little big so they can be found easily, although the requirement

for printing precision is rather low, the reader’s head needs (o be bi g for touch-reading,

On the market the two-dimensional code voice reading device has appeared and used the
conventional two-dimensional code to mark phonetic places but its amount of the
phonetic index is limited so that the different publication needs using the same code,

resulting in the mistakes of phonetic content, because the phonetic file of the reading
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device is corresponding to the target publication. Summary of the

I nvention 7 The object of this invention is: providing a kind of

t wo- di nensi onal code and its decoding nethod adapting to store data,
conveni ent for reading and having easy decoding calculation, and the
publication with the nmulti-nedia data index information using this

t wo- di nensi onal code, the two-di nensional code was designed to neet the
requi r eneni,..:0f ;. .t.he. laonal orinting condition of the publication, so
it is nnreagg%%gﬁpgﬁ%%gﬁﬁgqéggﬂ%ﬁgfﬁgﬂ%%gﬂge. To achieve the object, this
invention firstly discloses a two-dinensional code, its code synbol is

conprised ofgahfmax & L0de cells with different optical reflectance on
t he basengﬁt ;1?%g sg?ghgode synbol is rectangle, wherein the said bar

code cells in the said synbol are solid dots with equal space arrangenent

and the cefrhs JrQ&at@dnal ihRBIHSPW: pOARE! S Phdt € 1D RAdRRY TBaL Al he
positioning point used to define and recogni ze the border, the rest cells

are data paé¢odtiBig thtiBodui@ptiaf td Hieresitd cOREInidn® PdrHa IRt Mid hevikDEQQ Heddiaiy

that of data points. The said two-di nensi onal code, the said data point
cel I s are @dltulatnol, wudédhd pultltvetiore etidinipk enultiraada detasinged hgowfationnisinggthed t he
sai d adj acent positioning point cells' centers. The said code synbol is
arranged repedirasipnyrcodhethsdwertbmensiornl sededas slcsisnast toameeidle redpisalent

matri x including at ] east two same.code synbols, and .the adjacent. code has

the sanme %ﬁ@%et9%8ﬁ?lﬁ@n@owten%rwdwndofte %-Ianﬁvﬁém%ﬁaut EoRere Ry cistt #hdd

si ze of s%%gﬁ %H’EOde cell is solid dot, the dianmeter of said positioning
0

point cell TS 1€ than that of data point cell. The said two-di nensiona
code, the said code synbol includes 10x10 bar code cells, except the

posi tioni ng, 88{1&;(:’ th%vo%lrj%I,atﬂ%]saﬁl%gﬁtiogl ﬁ%&lg cﬁgcilgst@ act%%%'in‘}eldgig 18 c%rdg,urqs £84e
represent —one code word;’ the coordi nates of "the sai d posI t§ oni ng poi nt
cells are §aapecd béﬁ%ﬂseﬁ%fo)afag dtDar Lode COis ith Wdered Mical Refcb@nthsssiRoard
coordi nat e "system sti pul ated by the positioning
basement ; the said code symbol is rectangle, wherein the said bar code cells in the said
symbol are solid dots with equal space arrangement and the cells located at the four
corners of the bar code symbol are the positioning point used to define and recognize the

border, the rest cells are data points, the area of the sald positioning point is larger than

that of data points.

The said two-dimensional code, the said data point cells are all included in the rectangle
frame consisting of linking of the said adjacent positioning point cells’ centers. The said
code symbol is arranged repeatedly on the basement and seamless joint  as code symbol
matrix including at least two same code symbols, and the adjacent code has the same

positioning point.

The said two-dimensional code, the optimal size of said bar code cell is solid dot, the

diameter of said positioning point cell is double than that of data point cell.

The said two-dimensional code, the said code symbol includes 10x10 bar code cells,
except the positioning point, every adjacent & data points constitute a group to represent
one code word; the coordinates of the said positioning point cells are respectively (0,0),

(9,9),00,9and (9,9); in the chessboard coordinate system stipulated by the positioning
2



2 point, the data point cells are divided into 12 groups that respectively
represent one code word; the unit coordinates of the first group include
(1,00,(2,0)0,(0,1),(1,1),(2,1),(0,2),(1,2),(2,2); the unit coordi nates of

t he second group include (3,0),(4,0),(5,0),(6,0),(3,1),(4,1),(5,1),(6,1);
the unit coordinates of the third group include (7,0),(8,0),(7,1), (8,
1),(9,1),(7,2),(8,2),(9,2); the unit coordinates of the forth group

i ncl ude (333911]1 (tﬁ%@tfz ﬁ ]ﬁ)cci{ a@dnxﬁc ecf)n't( 22 DB 18k vdBedhviely 18 dBlone code

coordi nate

5,2), (6,2 3 3,3rd474th t gogpdin f
'Ehe )S|(xt h))vé)lq’c(?up)llggl u) él(“(zo,é%’%(dl}ﬁ?f%ﬁ(o) 91§ (1, ”z‘f) 98“1%“ (15%3% (:) 2{“@?%@6)

the unit copomzagt(es)p;fl)(tzh@ (@QY@VTZ)WZQOOMR: k! ed@dinates of the second group
(8,3,(9,3),(8,4),(9,4),(8,5,(9,5),(8,6),(9,6); the unit coordinates of

t he ei ght hﬂ@hﬂiﬂrﬁﬁmcﬁl Ol)d(é COZC) B)A3 B),,@)l)((ﬂ”l 2J6, ()2h6 nit So&inades @) i Sthid, dréuy ) ;
the wunit coordinates of the ninth group include
(5, 5), (6, 5incfudesy7,QESE).(1.6),6) ,10:19.6) ?7(%),,3%)2)((%2)7) the wihe copridinagesopditlrateth of

t Eg Lﬁp t hc {S’I%EH%!&?%S&% (‘% %EZ%-?)J e’ﬁ{(ﬁg %')Pf ,4ﬁ(§ (11168 1):zm§ (%0081221111(&26‘4 %)f 111(63ﬁft9)
(3.9 mgﬁffnogf’o@gm&ﬁ ELEENL ?%(%53) Q1B 4} B S99 i nat s, of

(9,7),(7, BQIEfl % 19@ é%j)u @7@9?%’1@%( )ﬁ) Qﬂggd@";ﬁﬁ}’sb )5(1é@"ﬁ?tdnﬁ’&&‘lcﬂ‘{é&eéfa

printing pu on, nor mal T ead

and the t\/\ﬂhodlsl%eélﬂho?buﬁioﬂﬁzlﬁ&r gey) ©8) é@qpﬁ;fu)t(lsqm@aﬂ(sté)e{ ngJ)Ptchesumfimj

words for nornmal reading has been printe sai d cod of the two
di mensi onatoocdidetes f clarpighdi pgupfinaiuday2 6,8y, (4cnde, éga (5)';‘(4}/@)1(31,7911(4 Tenignt
optical reflectance on the basenment; the said code character is rectangle
wher ei n t henit aperdisates dotle mdethl groip 1t1¢iedcsﬁrﬁb(l6 B(8,53,01.6 A 6d01(3,0M 1. W, @dlal
space arrangenent and the cells |ocated e four corners of the bar

code symbolh® &P copgigésiatitemicny @ apmmdﬁg@d%’/a (Béf Qn@ (@rfok(1.P o P (1.Re

bor der, th rest Cﬁ||s ar e, data p0|n%s, t?e are fhe sai d p05|t|q %gg

point is T4&rger"than t Fdi8f%ef he a8t a’ polltfit . V@& d puBl9%®at i oA™c't

said data (@9?)!@3,852@,@)?(6%,?3,9},!4))&%!9')',?@,9),' Ret Dl%f C%Stoat?e%s oq“riﬁUEtwelﬁl group
include (7,7),(8,7), (9,7),(7.8),(8,8),(9,8),(7,9),(8,9).

Secondly, this invention provides a printing publication, printing with words and pictures
for normal reading and the two dimensional code for device recognition and the pictures
and words for normal reading has been printed, the said code symbol of the two
dimensional code is comprising of array of bar code cells with different optical
reflectance on the basement; the said code character is rectangle wherein the said bar
code cells in the symbol are solid dots with equal space arrangement and the cells located
at the four corners of the bar code symbol are the positioning point used to define and
recognize the border, the rest cells arc data points, the area of the said positioning point is

larger than that of the data point.

The said publication, the said data point cells are all included in the rectangle frame
consisting of linking of the said adjacent positioning point cells’ centers, The said code
symbol is arranged repeatedly on the basement and seamless joint as code symbol

malrix including at least two same code symbols, and the adjacent code has the same
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consisting of linking of the said adjacent positioning point cells
centers. The said code synbol is arranged repeatedly on the basenent and
seani ess joint as code synbol matrix including at | east two sane code
synbol s, and the adjacent code has the sane 3 positioning point. The said

publication, the preferred shape of said bar code cell is solid dot, the
di ameter of said positioning point cell is double than that of data point
cell. The sa@ogtipulbkipoati on, the said code synbol can not be seen by eyes in

normal reading environnent; or conpare with the normal printing words and
pictures, the said code synbol can not be seen easily. The said

publ i cati on,TheReidgablicdsian, bogecfeetd siape bndas haeare eall & sofigldot, aRddahi@hE o
color cell to, represent respectively the value of binary system| and O,

t he said Iiéﬁﬁpeﬁ16ﬂméﬁpﬂﬂé@ﬁwb@ub@ﬁbmmﬂﬂimﬁmﬂdyﬁhymﬂhe background col or of
paper or the other print nedia. The deep color cell of the said code synbol

usi ng infra&gd‘ygkﬁﬁfintin% that shows different reflectivity to the |ight
of i nfrared’ SHETE AR e sgnsodepynaledli aintnpt he sehiebyieght in adrmvil Stdakig:

spectrum co red with the Iight color cell, and the other printing
contents c%%iroﬁﬁaé’“ 'Hé ‘Soél?f?f“"cg’ﬂ@] gl?n’b‘ﬂ?“abéjémﬂﬁéé s grd mi¢tmgsctie sihbwode

transm ssi o, i the,dd Of the infrared spectrum The said printing
publicationﬂmthe fn?gﬁﬁg%?g%mgérried by the two di mensi onal code includes

the nulti-nmedia data i ndex coding corresponding with the different parts of
the said ppd {6t : | L.shing.species index coding. The said

mul ti-media data ?ﬂggﬁﬁﬂgéﬁﬁgnﬁggﬁg@ Sﬁ@ﬁﬁgﬂﬁfﬁﬁq% 0H?§#%¥@H¥“6%Pf§de’the
said publ ieptcs@an rapdetRe, Meblalei PECLES | odi.ng. includes 6

functi onal sectioésﬁ congistiﬁg o#n??§g§9$§ﬁdtﬂ9®itg$§? %ﬁhﬁ%%?%?éhﬁﬂdﬁhge

nunber, cl absivhidoatioby thertaekgrothdssor 6MAG% HUNDEer %Q;qnétﬁﬂuence number ,
code sequence nunber and error check nunber; wherein the l'anguage nunber

is the digit code nane of |anguage stipulated by the
The deep color cell of the said code symbol using infrared ink printing that shows

different reflectivity to the light of infrared spectrum but the same reflectivity to the light
of visible spectrum compared with the light color cell, and the other printing contents
covering the said code symbol use the ink printing can show transmission to the light of

the infrared spectrum.

The said printing publication, the information carried by the two dimensional code
includes the multi-media data index coding corresponding with the different parts of the

said publication and the publishing species index coding,

The said multi-media data index coding corresponding with the different parts of the said
publication and the publishing species index coding includes 6 functional scctions
consisting of fixed length of digit numbers: language number, classification number, class
index number, page sequence number, code sequence number and error check number:;

wherein the language number is the digit code name of language stipulated by the
language kinds of the publication; classification number is the digit code name of
publication classification with some language according to the book species; class index
number represents the concrete order of some classified book of the publication with

some language, that can be numerical order; the page sequence number is the content of
4



| anguage kinds of the publication; classification nunber is the digit code
name of publication classification with sonme | anguage according to the
book species; class index nunber represents the concrete order of sone

cl assified book of the publication with sone |anguage, that can be
nunerical order; the page sequence nunber is the content of 4 index coding
according to the page digit of the said publication; code sequence nunber
is the numbgt .agcording with the nu of .two, di mensi anal code and .

ki g Seqon cBLERal0 e IR o kil MR PRl A St o
check nunbeye ;4 fo) . eror §.of I, 13 100G - said
e e R b A S I
said publ ueal inofic pagest MelugiHY twehilingnsPag! &Ricl BESXIGRRINthHeNG Wdgfecl Ghdi ts
deci mal nunber, wherein the |length of every functional section is

respect i vekyredt amgsadehaiudiyecodidyi.t, cl assificati on nunber 2bits, class

i ndex nunber 6bits, page sequence nunber 4bits, code sequence nunber 2bits
and error check nunber |bit.The value of the said publishing species index
codi ng andThéeaidaniltiynddia dadh irtder coding courbtriondegivatldid alififerdhetgacto ohif lg: saide
calcul ated by the frontal 15 decimal nunbers of the coding, calculation

met hod:  r BePEation ang thhaublishgwginsaice ipdaxt saddng nslides ivabitsi deadimel manber,
nunbers fromthe, multi-media data i dex,of,gublica&lo as the c rdi%al
number " 1WA 1o GREeSTRNEY THOEY SCCUaR A FERBERN dryE RS 11UBIRFT dPiih
deci mal nu e Qf i.nab. .nu r. .and then. .product sumis divided b

modul us 10 it ALOLRC R RS mgPL Bublie oy B fiicieo R ol pToeL 46 et

vei ght ed f@‘é‘hg{w hfmB &Rk Od(ij)g%irdrsclm uhfbeP 13Q:ThENeMd Or AfddinSubRAs i 9i t
of this product with single digit together to get every product 'sum en

every prodietics $aexi &odigsend fanpdQy HiooRd i hbdhedy agdchdsumang akhen
be divided by nodulus 10, and the difference between its remainder and 10

i s the valwécuddtepdni the Brdntal Thi racymalt hingbemvehthoropingy icdealagiod emothodg

met hod of the two-dinensional code including the follow ng steps:
respectively and in sequence putting the frontal 15 decimal numbers from the
multi-media data index of publication as the cardinal number, “I”and “2” as weighted
factors, and respectively multiply with decimal number of cardinal number, and then
product sum is divided by modulus 10, wherein every section of cardinal number
multiplies with weighted factor, if the product is more than 10, then to add the tens digit
of this product with single digit together to get every product sum, when every product

sum 1is Iess than 10, to add 10 to the product sum and then be divided by modulus 10, and

the difference between its remainder and 10 is the value of parity bit.

Thirdly, this invention provides a decoding method of the two-dimensional code

including the following steps:

1) reading the code symbol by using a reading device, getting the gray code symbol

1mage;
2) making binary processing to the gray code symbol image and get binary image;

3) parsing the binary image, detecting the margin of each point to obtain the margin

image;



1) reading the code synbol by using a reading device, getting the gray code
synbol image; 2) nmaking binary processing to the gray code synbol i mge
and get binary inmage; 3) parsing the binary inage, detecting the nmargin of
each point to obtain the margin inage; 5 4) parsing the margin inmage to
track its closed border and give up all the non-closed borders to obtain
the closed border; 5) parsing the image of closed border, conputing the

area wi thi 0y ?\{I%Ynéoﬁzlle(ﬁﬁ in 1%%%“0 1pac.k01rfs?§r05c,cpb % Fi ??@%e 10§1 ttféog}égg ! nts;

6) natching SItio rec

single 'mag@ld‘éf‘btE)hSianP@lg%l&Mc'Ug&ldm 7) grouping the data points comes from
the i mage of code symbol 8) reconstructing the array of data points; 9)

recovering the code word. The said nethod, the process of selecting

posi ti oni ng) pakink tkelhadehtdi@ked %'oﬁi&t&Bilﬁl)tmg,'tl'i@%llég%tlmgs%‘)/e&%ll(%@di abidagiif he
area wthin every closed border in order to count the area histogram

w thin al | ogleosedldeothdensitianiagfpbids;t he nmost concentrated area value So from
the area histogram 52) the closed border, area' center is So and
according with error range of the regulation, that is data point cell; the
cl osed bor Gematcamgdhé poskivonimg paihtsiiplilec @ttabgleansicao coled arg smgddimerodrthay ange
of the regulation, that is positioning point cell. The said nethod, when
the known Basic syadelisel | s shape is circular point, before the step 5,
including step 5°) the process of recognizing the circular point, which
includes: 51') adding the pixel abscissa of all the border points of the

cl osed bor deFOuRipg therkitp pRjets comes from the image of code symbol

8)reconstructing the array of data points;
9) recovering the code word.

The said method, the process of selecting positioning point cell in the said step 5)

includes:

51) calculating the area within every closed border in order to count the area histogram
within all closed borders and find the most concentrated arca value S, from the arca

histogram;

52) the closed border, area’ center is Sy and according with error range of the regulation,
that is data point cell; the closed border, area is known multiple of Sg and according with

error range of the regulation, that is positioning point cell.

The said method, when the known bar code sell’s shape is circular point, before the step 5,

including step 5') the process of recognizing the circular point, which includes:

51") adding the pixel abscissa of all the border points of the closed border, and then use
the cumulative total divided by the sum of border points to get the pixel abscissa u of the
center point of the closed border; adding the pixel ordinate of all the border points, and

then the cumulative total ~ divided by the sum of border points to get the pixel ordinate v

6



t he cunul ative total divided by the sum of border points to get the pixe
abscissa u of the <center point of the cl osed border; adding the pixel
ordinate of all the border points, and then the cunulative total divided
by the sum of border points to get the pixel ordinate v 6 of the center
poi nt of the closed border; 52') according to the pixel coordinate (u, v)
of the center point of the closed border to find the diameter of the

cl osed bor defd Rnt-PEoif:08 L kL1E . and can get four length value
respectively éi ! %n}, ,} 0e;é]s(gééverage di aneter is d=(dl +d2+d3+d4)/ 4,

define the round s standard degree N=Id-dl F/d + 1d-d21/d + ]d-d3J/d +
Jd-d41/d; 344 h&hlin t@ttl‘n@glx%h@oc}{@'ﬂan% N, of o ﬁ%ﬁh %ﬁ 1tQﬁTlﬁ clos?t'l %E@kgwg
res d va

t he closed bor der ose value N is nbfe’ than t et

according tiadaed dahest af ihstelded Botdef in B0 rRBrecti@St at] @38t RAK U8l Salue
considered as the border of bar code circular p0|nt cell.” The sald met hod,

t he processespéctivatycHi Agds jé; posi tioning point cell in the rectangl e node

in the said step 6 includes: 61) choosing the closest positioning point to
the center of inage as the first reference point; 62) choosing the other

cl osest po§39ﬁbﬂmngdg©KMﬂnﬂa &hé~¢mﬁélﬁﬂéﬁéﬁénd@hmohnhoasdBh&mﬁm@od@;ce

ref erence point; R e side consisting of the two reference points is the
ref erence GFHQHMG?dﬂﬁ%@éﬂdfﬁﬁéﬁdﬁgHV@ﬁ the first reference point as the
origin, calculating the second reference point s polar coordinate(ro ) ;
64) calculgkiﬂg the first reference point's polar coordinate gr 0;)

rel ative to't FacHaGRS ﬂl{so@% Bneinerchoileied bordes, gipcarding they closed herdgywdogs
positionin |rstTrefere poi nt . as .center | ative

Do the rer SPEnNES afde Mg PE Mealiond abBbithr SOORS RacbabfREE rHiband 1
posi ti oni NGyRRb o ARPH cohBiReRARE O 548G o%%l- Sod¥lciRARe hohePur

The said method, the process of matching the positioning point cell in the rectangle mode

in the said step 6 includes:

61) choosing the closest positioning point to the center of image as the first reference

point;

62) choosing the other closest positioning point to the first reference point as the second

reference point;

63) the side consisting of the two reference points is the reference border of target
rectangular, the first reference point as the origin, calculating the second reference point’s

polar coordinate(ry, 0p);

64) calculating the first reference point’s polar coordinate(r;, 0;) relative to the rest

positioning points, 1 € {1 ~ n}, n is the sum of positioning point cells;

65) the first reference point as center, relative to the reference side, to calculate polar
coordinate of the other positioning points about the contour-rectangle of possible four

code symbols;



code synbols; 7 Pl=(ro, 00), Pz _(r0 *1.414, Co~ 45), P3-(ro *1, 00+90)
P4=(r0 *1.414, 00+ 135) P5=(r0 * 1, 00-+ 180) P6-( r0 * 1.414, 00 + 225)
P? ( rO * 1, 00 + 270) P3( to * 1.414, 00 + 315) Wierein: POis the first
reference point, P, is the second reference point, the angle of all the
pol ar coordinates is in [0,360]; 66) finding the matching polar coordinate
fromP, to Ps in the calculation result of Step 64), the matching points
PO, P, andpP2, 6% conposing the first target rectangle, if the matching is
not successful” then PO and P3, P4 and P5 will conpose the second target

rectangle, if still not successful, then the matching points PO and P5, P6
and P7 w || e eythe-thyrd targety,rectangle, if not successful again
b, (GOTRASE Lhesyt hhr g karget. gle, gain,
t hen t he na%éﬁlng pb%ht%ﬂpg%igoPg(gndxés, P7 will conpose the fourth target
rectangle; if still can not be matched, then the decoding is failed. The

said netho@i{%hqﬂgag%gjpg%process of the data point in the said step 7)

i ncludes: 71) defining a ¢losed quadrilateral according to the four-point

coordi nates of positioning point, 72) judging whether the data point is
W thin this guadrylatenal or not, the data point within the quadrilatera
bel ongs to the current "code synbol. The nmethod of judgi ng whether one
point is wthin the quadrilateral of the said Step 72) includes:

respectivepy, judgiiage, whehher one point is within the two groups of
correspondi ng sides of the quadrilateral or 8

P 10 *1, 89 + 270)
Pgn-:( I'y *1 414, 8+ 3 15)

Wherein: Py is the first reference point, Py is the second reference point, the angle of all

the polar coordinates is in [0,360];

66) finding the matching polar coordinate from P, to Py in the calculation result of Step
64), the matching points Py, Py and P,, Py composing the first target rectangle, if the
matching i1s not successful, then Py and P;, Py and Ps will compose the second target
rectangle, if still not successful, then the matching points Py and Ps, Py and Py will
compose the third target rectangle, if not successful again, then the matching points Py ,
Py and Pg, Py will compose the fourth target rectangle; if still can not be matched, then the

decoding 1s failed.
The said method, the grouping process of the data point in the said step 7) includes:

71} defining a closed quadrilateral according to the four-point coordinates of positioning

point,

72} judging whether the data point is within this quadrilateral or not, the data point within
the quadrilateral belongs to the current code symbol. The method of judging whether one
point is within the quadrifateral of the said Step 72) includes: respectively judging

whether one point is within the two groups of corresponding sides of the quadrilateral or
8



not; if yes, this point is wthin the quadrilateral; if no, this point is
not within the quadrilateral; setting the |linear equation of the two sides
are y= k, *x + b,; y= k2*x + b2; the condition of point (xo, yo) within
the two sides is : (k,* xo+ b,- yo)*( kz* xo+ b2- yo) <0. The said nethod,
the process of reconstructing the data point's matrix in the said Step 8)

i ncludes: 81) setting the unit nodul e' s coordi nate of four-corner

posi ti oni ngniiMtes, apd pheNisS@ihiNthe GHREIRAAL G GROT s nﬁrf] ' Psf nglaﬁ/nhﬁa{he(:()de
cell; 82) according to coordinate correcting fornmula, calculating the

cor r espondi qgdribooaidiadhgtieflihar cgaden chessheards arcer ding: b theeentigr
coordi nate of each data point. This invention has provided the follow ng
advant ageou8c ép1dEEes obpointikngo) wehmbibv ewo tseichirol Ggy x50Ibut VO k. Thg + by- yo)

t wo- di nensi gnal code of this invention uses the positioning point whose
area i s nmore” than data point at the four corners of the code synbol, and
the array of the code synbol has the sane positioning point, wthout the
requi renment offtmo-%j nsional code for quiet zone, the same code can be
printed repe&tsal e H&E e RFcsEs0] 1sPenstragtingohe dattnainds matrixjig thesajd Step 8)
convenientilquggin code; sinplifying decoding cal culation of the bar code
and the code " can be printed nore closely and snmaller to inprove the coding
ef ficiency. The two-dinensional code of this invention does not need to be

I I y nd. not, . d.to oc ty. , it wll not
aitect. the bl im g cand PypdsaPErHyt B SRUPLGT ARG it ne Bsnoehiven
for using.Cgagbﬁggkg&ﬂhhgnﬁq%cﬁQ%gﬁkgggption's t wo- di nensi onal code is

very easy and it iIs qU|ck'to read data, 'highly reliability and low bit
error rate. The requirenent for device is sinple, so benefit for

popul ari zagdPna@Biin@PR) | &RLdiAk ligahhan Msdpgidh ol L,gnal
code of this?i%yen#?%n can.bé ?gagbﬁgﬂgﬁéj%?%%%ér&%%ﬂ%gl.gﬁéreoﬁgﬁgﬁgégof
the large podéiinarg 6fieR cidé OgsiRRArEATBr &I (W bohtEERBEhMBBI cach data point.

This invention has provided the following advantageous effects by using the above

technology solution:

The two-dimensional code of this invention uses the positioning point whose area is more
than data point at the four corners of the code symbol, and the array of the code symbol
has the same positioning point, without the requirement of two-dimensional code for
quiet zone, the same code can be printed repeatedly and scanless joint as code matrix, it
is very convenient to gain code; simplifying decoding calculation of the bar code and the
code can be printed more closely and smaller to improve the coding efficiency. The
two-dimensional code of this invention does not need to be seen clearly by eyes and not
need to occupy empty page, so it will not affect the printing and typesetting of the
publication and be convenient for using. The application of this invention’s
two-dimensional code is very casy and it is quick to read data, highly reliability and low
bit error rate. The requirement for device is simple, so benefit for popularization and

application.

The publication using the two-dimensional code of this invention can be read by the

reader conveniently because of the large printing area using the same code with repetition
9



9 array, and without the action "focus on", the reader can be placed freely
but always in the range of code. Wen using repeated | arge area printing,
if the words covering the alignnment area of the two-di nensional code, sone
t wo- di nensi onal code can energe totally between the words and paragraphs;
or using different ink to let the reader produce perspective effect on the
printing content covering the bar code so that the two-dinensional code
can be readie@uRNL@RI the BECAURRLE BE” INOrHI TRAS O BBIccS Ad8 y At LSS in the

i nvention can no-repeated code all the voice index nunber of the who! '
publ i cati onangeedf tchée. puiieh catignepesedt ki KicAdyrofiing! Woidi NRRG esaking ode
totally possessing the quantity condition to beconme a new kind of

publ i cat i orflighgctthaed ot dl¢ hgoaligorsidiuncodeypuiiat ivondinsersimab]l codenchit bieerge
decoding tine i shorter, the |ow cost hardware can be used to reduce the
cost of pubPPLRLFBiFchlicveds ang waragrambsisirowial diberenioinktinies thaweednripserductii t
nodul e of the‘t%ojdLﬂeqsionaﬂ code. possesses two kinds of color, the code
can assur e PCHEYTEGi 511\t Yol PHNUNge caNieal yEidhe @et PaF eivde Bt Wekrhehe

f oreground,gQl nd.. _ nd. or's hrightness value; the background
col or can ??é@?ﬁngggaﬁﬁghg&83%%R%8F8P“§b*paper or other printing nmedia to
reduce the printing cost. [Brief Description of the Drawings] Figure 1 is

t he schenaty. ks of .. si.ngl.e.cod L of this invention, Figure 2 is
t he schena%*%m%Fggigﬁ%gpnﬁﬁpg$?8% eggﬁfg%g%ﬁﬁ¥b%géfggbégggﬁé%%ﬁﬁﬁ of hi s
invention. ifcgunemBet Soft Mg dRRA! RALE AW ChA tth@fpﬁ@ﬁ:a[ﬁfy}p'@e"glﬂ@ phal gode
of this invention. Figure 4 is the original 1mage of the two-dinensional
code of thiwoidmentdinehcaizhbevigdobysssitis klﬁgcﬁtahﬁtyf @adelon (611@usi8e 2 des KiB@ of
enhanced ina%e of the original imge of the Gaph 4. 10

publication. As the decoding algorithm computation 1s small, and the decoding time is
shorter, the low-cost hardware can be used to reduce the cost of publication with the
two-dimensional code of this invention. Unit medule of the two-dimensional code
possesses two kinds of color, the code can assure the legibility only if there is enough
difference between the foreground color and background color’s brightness value; the
background color can directly usc the ground color of paper or other printing media to

reduce the printing cost.
€ Brief Description of the Drawings §
Figure 1 is the schematic diagram of single code symbol of this invention.

Figure 2 is the schematic diagram of multi-code adjacent repeated arrangement of this

invention.
Figure 3 is the decoding flow chart of the two-dimensional code of this invention.

Figure 4 is the original image of the two-dimensional code of this invention achieved by

using the reader.

Figure 5 is the enhanced image of the original image of the Graph 4.



Figure 6 is the binary inmage of the original inage of the Gaph 5. Figure 7
is the definition schematic diagram of the adjacent pixel of sone pixel
when checking the border. Figure 8 is the border imge when border
checking the binary image of G aph 6. Figure 9 is the schematic diagramto
cal cul ate the round standard degree of the closed border inmage. Figure 10
is the schematic di agram about the result of selecting the positioning
point in the decadi.ng . .process. F gur .l s the schematic di agram of
rectangl e ng%ﬁﬁﬁgﬂ%ﬁgmgéﬁﬁgﬁzﬁﬁﬁéggﬁﬁ%3%3?§%H?h§§%ﬂ1ﬁ?he decodi ng process.
Figure 12 is the schematic diagram about the rectangle matching result of
t he positiapj Clar CHLAL:DOI QL Loure. 13 4.8 .t i.r.G - point. |
chart of t ha'par ‘cobelepar lomg ik Eatt e sl Bl Mk B bt HRLt
Descri pti oph®kidehige Bs@ber red Enbodi nent) Enbodi ment of the invention wll
now be described with reference to the acconpanying Figures. The
t wo- di nensi onal code of this invention, its bar code cell of the code
synbol canFigae: 8 Bithe b&rdpPintocaihdhRr & lehekbkdot e Widaky RhdRIorehapes. Every
bl ack point represents a bar code «cell, every correspondi ng white point
also is a bar code cell, if the value of the black point is I, then the
val ue of tRguwh) tietlRoichtmisc diagaid tv cfeuMes $3.rodmesiMdd@ dp@icd tof Nke Bis st
be printed but directly using the ground color of the printing media such
as paper abetdeumaga. 11 The di aneter of the bl ack point needs to be big
enough and the specific printing should base on the printing nmachine.
Using RS coding to assure enough error correcting

Figure 10 is the schematic diagram about the result of selecting the positioning point in

the decoding process,

Figure 11 is the schematic diagram of rectangle matching the positioning circular point in

the decoding process.

Figure 12 is the schematic diagram about the rectangle matching result of the positioning

circular point.

Figure 13 is the circular point layout chart of the bar code symbol by decoding

reconstruction,
[ Detailed Description of the Preferred Embodiment

Embodiment of the invention will now be described with reference to the accompanying

Figures.

The two-dimensional code of this invention, its bar code cell of the code symbol can use
circle point or the solid dots with other shape. Every black point represents a bar code
cell, every corresponding white point also is a bar code cell, if the value of the black
point is 1, then the value of the white point is 0, and vice versa. The white point needs not
be printed but directly using the ground color of the printing media such as paper and so

on.



capability. The decoding conputation is small, so it is convenient for the
| ow- cost MCU operation. The two-dinensional code of this invention can be
printed as hiding code that you can not see the code synbol under the

| i ght except using special equipnment or specific light. The

t wo- di nensi onal code of this invention also can support plain code that is
easy to find by eyes, because the hiding code can be anplified to print,

or arrange T diRQeRf bR livah& . bhees) t.he words) .. arge
The bl ack pormt e o UMM 5 B BICaRhER o e D A et
can reduce labe oneti¢i pem@ n@fchintOCUsHORS. cJNBy hohdlreSkagiheadthcateding
code needs to be as small as possible. According to the Figure 1 and Frgure
2, the Fi guwepabilifysThhdewdhenamimtaioags amabf sosit b vesietelos yirdioky-afkt Muts
invention, the Figure 2 is the schematic diagramof nmulti-code adjacent
repeat ed ar¥diferent of this invention. The big black point at the four
corners of the code synbol in Figure 1 is the recognition and positioning
characterigﬁlc, the small circle point is the bar code cell to represent
data, the dilgrePelimspsipnm caigotitieinventippia be anntedersdodib eothdnt yhatcaof

t he smal | cigculﬁr ﬁg%nt (ﬁhe pig gi&cular point is always deep col or t he
deep col or "3f SFHAEC SH 1YY S the Gighi exceplrisingntpscit] equpmptgHspewfipfight.

ts~9;, - / ' t_circul i nt d he. ki nd
age ropr oegnt L o Br R RS U BE B B8 el el Pl e AR e
ti i - i s G2 o 18k ramaLeft .t ri d
[rom up 1o Soug. rRe cans Gor g ple an g Ry MR pcl B ph Bty "

symbol and(dgnévabint S elgiene &rans aRGENBRE @arhhens 8Ee)K Wand. Wl!eanrhﬁlﬁ%i\()ﬁlq as
the follow ng |ayout chart of code word; Sequence Thé coordi nate of the

code word phut hedes yimbolulti-sodexarrgngemennteyr redficand febeirdhént SEqUENE &N, The

arrangenent (bit7' bit0) code word - ----------- 1

(1, 0), (2, ofetglgide)leqeth oy thezody ne@is 29 be as apall a5 Ryssible.
According to the Figure 1 and Figure 2, the Figure 1 is the schematic diagram of single
code symbol of this invention, the Figure 2 is the schematic diagram of multi-code
adjacent repeated arrangement of this invention. The big black point at the four corners of
the code symbol in Figure 1 is the recognition and positioning characteristic, the small
circle point is the bar code cell to represent data, the diameter of the big circular point can
be doubie than that of the small circular point, the big circular point is always deep color,
the deep color of the smal} circular point represents 1, the light color represents 0; the
every 8 adjacent circular point marked as the same kind image represents one code word,
one code symbol possesses 12 code words, respectively be marked as code word 1~~code
word 12 from eft to right and from up to down, the code word, the coordinate of the code
word in the symbol and the bit sequence arrangement of the code word all be defined as

the following layout chart of code word:

Sequence The coordinate of the code word in the symbol is (%, ¥)
number  of | and the bit sequence arrangement (bit7~ bit0)
code word

l (1,0):(2,00,(0,1,(1,1),(2,1),(0,2),(1,2),(2,2)

12



12 2 (3,0),(4,0),(5,0),(6,0),(3,1),(4,1),(5,1),(6,1) 3
(7,0),(8,0),(7,1),(8, 1),(9,1),(7,2),(8,2),(9,2) 4
(3,2),(4,2),(2,3),(3,3),(4,3),(2,4),(3,4),(4, 4 5
(5,2),(6,2),(5,3),(6,3),(7,3),(5,4),(6,4),(7,4) 6
(0,3),(1,3),(0,4),(1,4),(0,5),(1,5),(0,6),(1,6) 7
(8,3),(9,3),(8,4), (9, 4),(8,5),(9,5),(8,6),(9,6) 8

(5.9 (890 (722) (5 R Bl E B blsd oy
(3.8 (4 8)].(5%) (6. a PG ABE UGN D OB (7.9), (8. 7).
(9,7),(7,8), (848) (9 §32§(4§}§4ﬁ(§§ gfr%@ﬁgégg%§9390|ty of one code synbo

including 12 hytes c ti’0f l.ength of |t he data code
and error corregcting qg@g(Gjpg;gqg@Lgpngug(ga @ﬁ&ﬁd|y arranged in the
hori zont al {and-verti-ga rate, the adjacent
two codes |shapge two Qog)pDS)Mﬁgﬂﬂmgagﬁf@ghgoéppﬂ@ﬁ So producing seanl ess
jOi nt code jand—i praviing the—area-ef-feect—to—t-he—rmaxi-mamextient. Starti ng
to decode aftef gaini @33hb3]ﬁﬁ@g@g@(&iﬂﬁ9ﬁ@ﬁ86)ﬁb@slonal code synbol of
this invention—Fortexampte;prease-consutt—thedecoding—ftow chart of
Figure 3, the §pecif|d2SQKbQBMKHdEﬁdé36]@@©é3éhhhﬁbenent biinary i mage,

mar gi n checking, ctosed border—tr circular poirntTecogni zi ng,
cu

posi tionind ciPcul ar ﬁéﬁhié§b@%8ﬂﬁﬁb@?€@3ﬁaﬁéﬁé@hﬁhchlng the positioning
i rcul t,dat f truction,
error corrlect]fg and Bl han SpobHet kadutatE - The fol I oling 15 ¢ he
detailed decodyng praqess|Ng) (s,shc sIPES.GYIINERIES 13

12 (7,7), (8,7, (9,7).(7,8),(8,8),(9,8),(7,9),(8,9)

The coding capacity of one code symbol including 12 bytes can rationally distribute the
length of the data code and error correcting code. The same code is repeatedly arranged
in the horizontal and vertical direction to improve the hitting rate, the adjacent two codes
share two big positioning circular point so producing seamless joint code and

improving the area effect to the maximum extent.

Starting to decode after gaining the image of the two-dimensional code symbol of this
invention. For example, please consult the decoding flow chart of Figure 3, the specific
steps include: image enhancement, binary image, margin checking, closed border tracing,
circular point recognizing, positioning circular point selecting, rectangle matching the
positioning circular point, data point grouping, data point matrix reconstruction, error

correcting and reduction of the code word.

The following is the detailed decoding processing:

1. Image enhancement

13



If it is in demand, inmage enhancing the original inage of Figure 4 to
inprove the recognition rate of the code and then produci ng the inmage
enhancenent of Figure. The calculation of the i mage enhancenent can use
USM (Unsharp Mask) that is famliar to the people in the digital inmage
processing field, the principle is first to deal with the original inmge
by two-di nensional gauss |ow pass and then get the blurry inage, then
reduce thi y o.get th

enhanced c n?lgé ‘ﬁwgwg ”“@ﬁ‘b@?@CWﬁegngllﬁg?%“‘%(ﬁ Flu 2 m”?ﬂﬁ?ﬁ%ﬁﬂihe
enhancemn}cch%ﬁ?ﬂ& kaic ¥ ?(hc é’()dt':a(n)((l ﬂlcﬁ' brafiuks éxthé li:fl e ¢l ¥ aH&é&ncnY )ol ’1 ighergid K

is the intensification factor, Iric 4, he ef fect of

| C is norecgahansesk th@ﬂﬁﬁfgcdéiﬁ%h&%ent B u§ch@8fﬂp|(§ﬁsiﬁﬁ§@.4é&kb|th§k€Is efhigieged in
the image. 2. Binary Binary processing the enhancenent image, setting a

t hreshol d thal peplE(B<he2bGi}al itrhge phodegdibn€sbl, ofic prixelpld & fimr & titednwith el ongs
to be white, other pixel belongs to be black because dynam c range of the
pi xel Iun1ﬂ@mn@1vw@a@ywas>@nkamged gfisefowt-hessemdatheedet ihgddery baesyitlind
brightness approaches to the maxinum val ue 255, the pixel brlgn{nes§
conposi ng YHBCCCRIPEY paghitonihe BHERARIMage L BUHMA T WD G%h o4 Fydrast
very easy fixed val ue T

i gure 6 cHHOLRTTERE Bt CEPEY Friar v bisedbs PR HeN g S HEeRT T
Margin che kj[ ﬁ@ﬁp@é%—ﬁlﬁﬁyyﬁr@%&%ﬁd@g% %nsltf'gﬁ (%efac{&ll L OB In gg(zﬂh@mm xel

is: the pi ue’i’s j acent IXEl's in S non-zero

pi xel . Thejad] aetecPbielis ﬁqméj@ﬁﬂaﬂbéd %1@@113@95@%}&'%@%0!8@ aB® Wil®ckindig@ 7;
the pixel with code 0, the code of its adjacenf 8 pixels is respectlvely

from1l to .thdbrdked as the maxi mum brightness 255 if one pixel is margin
pi xel , or marked as 0. Margin checking all the pixels in the binary inmage
can get the margin inmage as shown in Figure 8.

2. Binary

Binary processing the enhancement image, setting a threshold value T(0<T<255), the
brightness of pixel is more than T belongs to be white, other pixel belongs to be black
because dynamic range of the pixel luminance value has enlarged after the enhanced
image, background brightness approaches to the maximum value 255, the pixel
brightness composing the circular point approaches to the minimum value 0, thus it is
very easy to choose a fixed or dynamic threshold value T. The image of Figure 6 can be

obtained after binary processing,.
3. Margin checking

Margin checking the binary processing image, the definition of margin pixel is: the pixel
whose value is 0 and the adjacent 8 pixels includes non-zero pixel. The adjacent pixel’s
definition of some pixel is as the Figure 7; the pixel with code 0, the code of its adjacent

8 pixels is respectively from 1 to 8.

Marked as the maximum brightness 255 if one pixel is margin pixel, or marked as 0.
Margin checking all the pixels in the binary image can get the margin image as shown in

Figure 8.

14



14 4. Cl osed border tracing The operation project of closed border tracing
is the margin image produced fromthe border checking of the |ast step,
including the follow ng steps: A scanning the margin inmage by the main
direction of row (i.e. fromthe left to right, fromthe up to down), the
first margin pixel gained by scanning as the starting pixel of the border
tracing, this process ends if there is no margin pixel; B) putting the
coordinate into the queue Q and marked as 0 to represent
that it has @(Eé (¥g§gﬁﬁjﬁ3 j udgi ng whet her the adjacent 8 pixels of the
starting pixel have margin pixel or not, if yes, then freely ch005|ng one

X s+ P RRARBLOG-O s 0L e [ AF aﬁp%chgﬁfﬁpln%a%&m&ﬁfw@tf%

no, this traci end e coor i na e a c osed

border, t h@&dbtsdlteblﬁnggf gen df:(?fstcﬁalnlgfu@l%tgq}l@ ﬁfl%‘%ﬁ@?st@f)&r cular point, storing
the coordinate Iist-of the queue Q It, then junp to | ast step A

The border of the circul ar point |nage has been all checked after this

process engj @gannﬁﬂjdthotlhﬁgﬁhﬁﬁéﬁgcrlﬁ/sﬂhktméﬂlWl‘?:cﬂicm Of KRR OGS Il REKopQ&AL  at
the sane tinme. 5. Grcular point recognizing The aimof this step is to

el i mnate sofmmdics® cadavii) da fikemahes kixed ghiiasdiby sodnniheasSheptadiing pinat is
to give up the non-circular cl osed border, and the judgnent basis of noise
data is the ofilreduirder tgetmethii poteatodel thde she wogel siyethol uses the

t wo- di nensj onal , code of this invention and its cell is the solid dot with
ot her si zeB) Phiig thocopstinpipniaibtng phicking Bis.quage QsHwRaikad pf g &Pgcserly one
cl osed border f|rs® g addHng t he abscissa of all the border point and
then the accUifiitdidr V&1 G8%: di vi ded by the total ampunt of border point to

get —cente, ) Etfdgrlﬁ%@h@tﬁ&cﬂl 3%3 E'enq pglbcﬁse &F 1%%%941{?1?& ?& I l%a%t@gxl azgll?lg)llgrgg'l Exgt Enﬂg

ordinate o accum

total amount y@éc (RO By Qﬁb&ﬁng% 91}(9519{01 £EME &FarPQ .m§fd?rn@kﬂ%&ngandJﬁjnﬂﬂtot he
center point”s coordi nate of | osed border”to scan
last step B; if no, this tracing onds, the coordinate list in the queue Q will be a closed
border, that is the border of candidate targeted circular point, storing the coordinate

list of the queue Q and empty it, then jump to last step A.

The border of the circular point image has been all checked after this process ending, and

the check result mixed into some noise black point at the same time.
5. Circular point recognizing

The aim of this step is to climinate some noise data from the checking result of the Step 4,
that is to give up the non-circular closed border, and the judgment basis of noise data is
the circular geometric feature. If the code symbol uses the two-dimensional code of this
invention and its cell is the solid dot with other sizes, then do not implement this step. As
shown in Figure 9, to one closed border, firstly adding the abscissa of all the border
point and then the accumulative total divided by the total amount of border point to get
center point’s abscissa u of the closed border, and then adding the ordinate of all the
border point, the accumulative total divided by the total amount of border point to get
center point’s ordinate v, using the center point’s coordinate of the closed border to scan

the diameter of closed border in the four directions, respectively getting four length

5



the dianmeter of closed border in the four directions, respectively getting
four length 15 values di, d2,d3,d4, suppose the average dianeter is
(1=(d1- +d2+d3+d4)/ 4, define the round' s standard degree N=[d-dll/d +
d-d2[/d + 1d-d3]/d + d-d4E/d, the value of Nis smaller, then the
reliability of the closed border is round is higher. Calculating the val ue
of Nto every closed border, discarding the cl osed border whose val ue of N

is more thap, .S ﬁ{nﬁ%tdlg' ngig}%igbc\!e“iy% ’Oldyﬁ djarhd 81 eﬁLﬁﬁliﬂgﬁ(ﬁP%ﬁ ACheie the

consi dered’ a5 t ar co circu 0S tioning

circul ar pRjuALsSedRGtd RS I@'i\ﬁgdpﬁ@isﬂ@ss dS&'E/@Cﬁzd Eifiﬁi 910:81&';/9”{1]@9\/&1!16 sEhals
point fromthe circular points have been’ recognized. Please refer to

Figure 10, sshallestthyn eRURLaliNE & tBE eRkamb@ldecisneuhdrs Hghdt Cslcalagdy theovatuand
area val ue So of the nost centralized distributed area hi st ogram and one

range Wi t&f Whe c8avasosctdonentdscanhng depdowstil hgrdo West hduaoédl sfmaatizan
circular point, and the area of positioning circular point is in the range
with the 4%si theeshhld wdve ér., thaeesschisag bowler i eonsifievdddasnige tredeadRahpediogr am
into two part? one pall corresponding to data circular point, one part

cor r espondi ¥ #°t%e positioning circular point. This kind of cal culation
based on the count is steady because there are 96 data points in one code
synbol , acgq;dinﬁ hg statistical value the amobunt of deep col or
circul ar poilgsdiopneggeulay ppEsceleititeni st ogram can  not appear the unstabl e
statistical result |eaded by too small anmount of the circular point | f

t he code nbol uses .t he 1wo-di.nensi on i S.inventi el |
2 e sol THY PSSO e POUT P o dCr S0 e hpﬁﬂéﬂﬂghiwﬂ s Sefo,
firstly Calj éiél?}cldnglcd&iel gé &8 1 LE h'OnﬁFsYl?/rc%ufél! 91%%’319 gl'ltl ESEHIIQ%‘YI&{[ the

histogranio ver l'ose t he nost

centralizegd fﬂidsﬁﬂch Qz'dfu%dsoaéfe@c *}h&ﬁ %&Et@e[ﬂxc@'@ﬁ%ntimkd aﬁ%rI{i%@%Hﬂlaﬁ@ dn@ A&
range with the So as the center is the area of data circular point, and

the area ofitpdsi $4 @nhegepel trdspodyeioabe thenes dihawm tibatlargfoidanial peianta

this multiple can be defined according to the size of positioning point

and data pdipesitdetreraionkd pasit py inothe range with the 4*S as the center, according to this
dividing the area histogram into two parts, one part corresponding to data circular pomnt,
one part corresponding to the positioning circular point. This kind of calculation based on
the count is steady because there are 96 data points in one code symbol, according to the

statistical value the amount of deep color circular points is 48, so the area histogram can

not appear the unstable statistical result leaded by too small amount of the circular point.

If the code symbol uses the two-dimensional code of this invention, its cell is the solid
dot with other non-round size, when implementing this step, firstly calculating the area
within every closed border and then count the histogram of every closed border area,
finding area value Sy of the most centralized distributed area histogram, and that
corresponding to one range with the Sy as the center is the area of data circular point, and
the area of positioning point is several times than that of data point, this multiple can be
defined according to the size of positioning point and data point determined as prior.
According to this extracting two parts from the area histogram, one part corresponding to
data circular point with Sy as the center, one part corresponding to positioning circular

point with the several times of Sy as the center. This kind of method judges the noise data

16



According to this extracting two parts fromthe area histogram one part
corresponding to data circular point with So as the center, one part
corresponding to positioning circular point with the several tinmes of So
as the center. This kind of nethod judges the noise data 16 according to
the area size of closed border, some closed border with too big or too
smal | areas without statistic characteristic will be discarded. 7.

Rect angl e npt&hinBdo (e RSt | '0@@10@&1 Ghigu Lf&ﬁc 9@'&&% & WRR%& rH1 NG Shigul ﬁr

poi nts confirm one independent code synb I'S process sure whic

posi ti oni ngrek Metbar stpokio tiaaobfiitiow i e Gadeisy ol aCCOfd'ng tO the
precondition that the positioning circular points at the four corners of

every code conpose one rectangle. The process is as follows: a) choosing

t he cl osest’. Re&mﬁg]@man@u’gﬁlmtpoilﬁofﬁlhgcﬁ@ﬂéz%mﬂf image as the first reference
poi nt; b) choosing the other closest positioning point to the first
reference as the second reference point; c) the side consisting of the two
ref erence ﬁbhmpeﬂﬁsMh@eﬁmﬂkmq&mae<bﬁﬁdﬁromﬁnk@p@ﬁ%ntb@ﬁi@ﬂgﬁﬂﬁMquﬁeuﬁbrSt
reference point as the origin, calculating the second reference point's

pol ar coor&ﬁh@t@Q?OwﬂdtnyﬁhﬁyﬂgahGMhmpmngcmhénﬁnhstodeﬁﬁnbﬂ@eupdmgnbshpolar
coordi nate(r relative to the rest 05|t|on|n9 points, i e [l - n], n
is the su 'ﬂfgg?@ ithHi iy pesikenipeiqisulag)poiie 4t thet fopefesrisne @ poyicht cade
center, recgg e(%g tte ﬁeference side, to cal culate polar coordinate of
the other POSPYSSAFAY B¥ Mits about the contour-rectangl e of possible four
code synbols Pi-(r0, ®), P> (r0 *1.414 , 0Co+45), P3 (ro *1, 00+ 90)

The process is as follows:

a) choosing the closest positioning point to the center of image as the first reference

point;

b) choosing the other closest positioning point to the first reference as the second

reference point;,

¢} the side consisting of the two reference points is the reference border of target
rectangular, the first reference point as the origin, calculating the second reference point’s

polar coordinate(ry, 0y);

d) calculating the first reference point’s polar coordinate(r;, 0) relative to the rest

positioning points, i € [1 ~n}, n is the sum of positioning point cells;

e} the first reference point as center, relative to the reference side, to calculate polar
coordinate of the other positioning points about the contour-rectangle of possible four

code symbols;
Py=(1q, )
Po(re *¥1.414 , 0y + 45}, Piu(ry *1, 05+ 90)

Pac(ro #1.414 , 05+ 135)
17



Pg _(ro * 1.414 , 00+ 135) 17 P5-(ro *1, Oo-- 180) P6=( ro * 1.414, 00 +
225) P7=( r0 *1, 00 + 270) P8 _( ro*1.414,00+315) Wherein: POis the first
reference point, P, is the second reference point, the angle of all the
pol ar coordinates is in [0,360]; f) finding the matching pol ar coordinate
fromP, to P8 in the calculation result of Step d), the matching points
PO, P, and P2, P3 conpose the first target rectangle, PO and P3, P4 and P5
conpose th% iecgnﬂi gg rectangl e, the matching points Po and P5, P6 and
P7 conpose arget rectangle, the matching points PO P,and P8,
P7 will conmpose the fourth target rectangle 8. Data point grouping After
the four si ti,njngnsC | ar points of the code have been confirned, using
f our coorg %ﬁg§hgTO%%5£%ositioning circular point to define a closed
guadrangl e, data point wthin the quadrangl e belongs to the data point of

t he curreng, cg gJudgiyng whether one point is within the quadrangle can
be |nplanted' y fdﬁg J whet her one point is within the tw opposite edges
of the quadrangle in twi ce, the judging nmethod is: Suppose the |inear
equation o} t eﬂnﬂq _pglﬁs y =k, *x +h,; y=k2*x -+ b2; the

condi tion of poi nt ?XO yO is wthin the two sides: (k,* xo+ bi- yo)*(
kz* xo+ hz- yo) <0; 9. Data point matrix reconstruction Suppose the

noni nal co t f I s of
The "Bl CCSISHOR S B I RSP JS  SBEIA UR RRRE B

to the coomdipdal @sodinatek8s in [0,360];

1) finding the matching polar coordinate from P; to Py in the calculation resuit of Step d),
the matching points Py, Py and P, P; compose the first target rectangle, Poand Ps, Pq and
P’s compose the second target rectangle, the matching points Py and Ps, P and Py compose
the third target rectangle, the matching points Py, Pyand Pg, P7 will compose the fourth

target rectangle
8. Data point grouping

After the four positioning circular points of the code have been confirmed, using four
coordinates of the positioning circular point to define a closed quadrangle, data point
within the quadrangle belongs fo the data point of the current code. Judging whether one
point is within the quadrangle can be implanted by judging whether one point is within

the two opposite edges of the quadrangle in twice, the judging method is:

Suppose the linear equation of the two side is: y = k™ x + by, y = ko¥*x -+ ba; the condition

of point {x0, y0) is within the two sides:
(k1™ xo+ bi- yo)*( ko* xo+ ba- yo) <0;
9. Data point matrix reconstruction

Suppose the nominal coordinate of the positioning circular point at the four corners of the

bar code is respectively(0,0), (20,0), (0,20) and (20,20); according to the coordinates of
18



t hese four positioning circular points and the follow ng coordinate
correcting fornula to calculate the nom nal coordi nate of the data
circular point in the bar code: x'-= ko* xi- k, * x*yi- k2* y+ k3; y'= k4*
x+ ks x*y+ k6* y+ kr (x', y') is the nom nal coordinate of the bar code
circular point, (x, y) is the center coordinate of the circular point in
the image, inserting the nom nal coordinate of the positioning circular

p0| nt at t o) i oor di nat

Prmge i HEshB8b SPUPRnR ol B i g8 é?a‘SWmf:.Cﬂ@&&“dgqa%%ﬂ& Pghlf o the
equation t 8:119@5’[0 ﬂl&?&)l{lﬁlﬁplém &Bdtelﬁ?’t he a(;l.'ga £ Qﬁﬁtr B't]ﬂgbzlfgoaéq LR AREY

equat| on to get e coordinate transtornati O equa ion, and then | nsert| ng

the center yepogginat.e ok every . data poeinti.of the inmage in thls equati on,
cal cul at ed tﬁg ngﬁlﬁafpcoordlnéteygf tﬁ?g data point of this bar code,

because the said coordinate transformation puts the positioning origin

mappi ng i n(x’t By KaRe lRidin@0cdedin@s df@e Wak Pobe Rlrctiae pbidk, g6t ) €6 tBOGERer SO
the noni nal coordinate val ue of every data point in the bar code is odd,

t he coor di oatréinutal afethaf disuld rppngfiarthatimape, nieeddng ahe hemimd egerditase bhiehe
nearest odd number. 10 Reduction of the code word and error correcting As
shown in Fpefit@ingcirehe lscanfdatsth@pm cobncas pbtherlese snde pud thichigeogadinatp oif e

matrix, according tot i nverse rocess of the codeword | ayout in the
codi ng pr olRRes ik lerc@aﬁe St 62 el d Qg ehidimeeeneEr mﬁ%ﬂ]ﬁé@%% to get

oL gor L hm 30, 260919100 49 ROk R3S £ COLLARRONILAG 0 liyspct g
devel opneny, mﬁﬁcoxf’\nolﬂvgl‘r't aﬂat on’ Qﬁ'(‘l) 1%%’111?6‘%@1% Sdher c%ggﬂ(ﬂlt@gy cvéwt?fa Jiclgl;lhpgf wi th

wor ds and pictures al S acco corresponding nulti:me audi o

and vi deo m@a&ﬁgaﬁQﬁK&ﬂ@hM@V%M@ﬁ@KﬁHH&H&thﬁt&mﬁQﬁﬁuﬁﬁﬁﬁ%m@q&@ﬁdﬁmﬂs%%
chapter and at the sanme tine including page nunber, the reader can choose

to read diédder eaauehidptsaidscaacdiaatditngsfoanbther pwe m}ﬁeemﬁtmufmg begihaakgpitd e

mul ti-media audi o and video data corresponding to the books also can be

di vi ded i ntho teple worar es pondigig op tettarget teetangladsr thalnsmins rocidowsevalheol
every data point in the bar code is odd, the coordinate value after transformation needs to

be integer to the nearest odd number.
10 Reduction of the code word and error correcting

As shown in Figure 13, the said step 9 obtained reconstructing data point matrix,
according to the inverse process of the codeword layout in the coding process to reduce
code word, using Reed-solomon cormrecting algorithm and according to decoding
parameter corresponding to the coding parameter to error correct the code word obtained

from step 8.

With the development of computer technology and storing technology, publication with
words and pictures always accompany with corresponding multi-media audio and video
data. Books always are divided into some parts according to chapter and at the same time
including page number, the reader can choose to read different chapters according to the
contents of the book; the multi-media audio and video data corresponding to the books
also can be divided into some corresponding parts, the reader also can choose the

corresponding parts to play according to the index. Also, some publication can pronounce
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correspondi ng parts to play according to the index. Al so, sonme publication
can pronounce 19 sone words or be translated to be another word, this kind
of translation and phonetic notation also can be stored by using

mul ti-nmedia nethods, and matching with index. Using the two-dinensional
code of this invention, the index of this multi-nedia data can be printed
in the corresponding places of the books, for exanple in the contents of

h book d/ ff
aiTrerent Sraceeth ot fe rapQyel Woberhatehng e e FRE huk gt gHRead”
L el e A Stk DY L1 8k B AYARE ey a0, RARER o

t he pl ayi ng” paragraph aut onati I menst onal

i nvention usgd th@wmanm{dnglaédd%fmgInmeﬁsim@&h& hRlex D@ nﬁm@indammm the
array of code synbol, and other word content's covering the code, thus it

i S not necespdnydtio tlﬁ@emesponcMg@Mcbeof drdidrgsdievice@nple inehdcngetthef clode
synbol but always obtaining the code synbol between |ines, and the page
t ypeset t i ngodks, arséauthicfiubt. paghen difivechivadagicrsemstho rhab ks odelifftrenthilsces i et i on
used as the index of the nulti-media data, using the unified coding method
to make al Pagki Adshosame fims BAtNGOYT Bis MoH-Aedis 3 cahe dend %B“%thﬂ‘i(éﬂd
code, this kind of, sta $dﬁrd Unlflfd code is convenle t for the spread and

appl i cat i o HNEERECHANY FROFER LG R R BT FE aRY BHO™ iy ogr anmi ng st ruct ura

of the standard two-di nensional code publication speC|es i ndex coding and

| ti-nmedi d 1t d di di t th
ai d publ i 41 ToR RERIREL TR b SRebr ves yh i e HEHE o Bt 1
consi st.s sfha&(?lﬁboft]fa%%e&fﬁ%o RHDEE coadlih 02T LD Gk ARl oReahi ons.

every section ed d er 1 eng Including:  lTanguage nu

classi fi catdaenuynber 1notcﬂe@§s%a1'yntge%oﬁ§7®§rwheﬁatﬁ@ 1%&58%0@%'71%@&111&, tﬁ@@@do
sequence number, error check For exanple the nulti-nedia index
codi ng i nf@mnitt bona Way@ﬂﬁtaﬁuz@ l‘@&ioki@@}umﬁo}alsct%@éﬂ e, and the page typesetting is

beautiful.

When the two-dimensional code of this invention used as the index of the multi-media
data, using the unified coding method to make all kinds of different publication have the
unique and unified code, this kind of standard unified code is convenient for the spread

and application of the multi-media data publication.

The programming structural of the standard two-dimensional code publication species
index coding and multi-media data index coding corresponding to the different parts in

the said publication includes:

The content of cvery two-dimensional code all consists of 16 bits decimal number,
divided into 6 functional sections, every section has fixed digit number length including:
language number, classification number, class index number, page sequence number,

code sequence number, error check number,

For example the mulfi-media index coding information of one publication is as follows:
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20 Language nunber classification nunber class index number 1 10 100258
Page sequence nunber code sequence nunber error check nunmber 0035 12 9
Wherei n: The | anguage nunber is the | anguage digital code specifically
defined for the two-dinensional code conplication of the publication, the
| ength of the | anguage nunber is 1 bit decimal nunber, divided into

Chi nese, English French, German, Russian, Spanish ot her | anguages and 2

candi dat e : 2,3, corresponding to
fepresent . %F@%g&gumbg &gssﬁ”&??n pm’n%c’n gfiaSq 1p ox 11 1'1[)01,“ on digital code

specifically defined for the tmp-dlnen5|onal C sgonplication of the
publication, the "classification"” is specifically defined according to the
book speci egpesdeht@@ehibgbBubl tGRisb@ncd Biugbh@er | @br@he&Bhindler Nunbers
represents the concrete classification nunber of every |anguage. Every
classificatd@s nunber is 2 bits dd@ mal nunber, the c%assification of the
two-di nensional code is in the range of "00-99". C ass index nunber is the
order representing digit specifically defined for the two-dinensional code
conpl i cati Biheodfint he publication. The digit nunber of every class index
nunber is 6 bits deci mal nunber, conpiling nunerical nunber according to
the demand of publishing species and sequence when dividing, the class

i ndex nunb@he Viahgisge r amgeerofis tthe anguagic méestiabraide c spbsificslly r r@doﬁmoth®
999999. Every publijcation of every species nust give a dlfferent cl

i ndex nunb@ro-diggnsiopal @dﬁﬁ@ﬁ“ﬁ’&lﬁ?éipnloiﬂmﬁ@chmmé’w I@a%ih@é the longsge nHE cl10

| Kind ¢ d, int assificati
nunber s choryPisRETEE Rl BER e 1B RS oP e BoRge gt BYBr y
language kind;ganqpuhl ﬁ;iﬁg,& fundr &daald 180u40c098:08 nBRRKS0,1,2,3,4,5,6,7,8,9

corresponding to represent.

The classification number is the classification digital code specifically defined for the
two-dimensional code complication of the publication, the “classification” is specifically
defined according to the book species suited the publication. This period of serial
numbers represents the concrete classification number of every language. Every
classification number is 2 bits decimal number, the classification of the two-dimensional

code is in the range of “00~99™.

Class index number is the order representing digit specifically defined for the
two-dimensional code complication of the publication. The digit number of every class
index number is 6 bits decimal number, compiling numerical number according to the
demand of publishing species and sequence when dividing, the class index number value
range of the two-dimensional code is from 000000 to 999999, Every publication of every

species must give a different class index number.

So, the quantity of language number can be divided into 10, every language kind can be
divided into 100 species (classification) numbers, every species can publish 1million
kinds of books. Thus, every language kind can publish a hundred million kinds of books;

this coding scheme can support thillion kinds of publication.

21



this coding scheme can support | billion kinds of publication. 21 The page
sequence nunber is the page digit marking adopted into the two-dinensional
code of the publication. The digit nunber of every page sequence nunber is
4 bits decimal nunber, starting to code the numerical nunber according to
t he page sequence of every page fromOl. The code sequence nunber of every
t wo- di nensi onal code has the value range fromO01l to 99. For exanpl e when

some publ i cEHel |Qipc QBGIENBASUANE: istWOHIETERS ARG LRSI AN HRAGE t&ro—diltn%nsgﬁgﬁ
sequence nunber and code sequence nuhber represented as "000801". The
parity bit code tolieht asiblicutishemhefdigihewpibet i(ﬁaiv'bgnpﬁg@os@wmsmﬂ@ér ot ®its
conpilation to check the correct errors of coding. The value of parity bit
i s cal cul atdeginiy ntmber storiinglto Sodi the ndeeiinalnuniebercerdifig wotli pgge seqgadreulodt i on
met hod: respectively and in sequence putting the frontal 15 decimal nunbers
fromthe msVeW-RAgaitEonyAL alhhewde ssnugnebinuadier oheesy tve-doaeetionl codmipsrthe |
“and "T' as_, weighted factors, and respectively nultiply with decj nal

nunber of gﬁpﬁiH&ﬁenﬁﬂgrﬁﬁaﬁﬂggtﬂgﬁ prgeriet W ﬁhﬁpgmdPV#@%HO%ymHﬁdWﬁu§nio,
wherein ev i c | nab nunber  nul tiplies with weighted factor,
stch as 10 fBEGGM Foa gL AR, IPRR e Rich oBinsBE oM i Tt ann it
the tens digidseffedta-godoeduct with single digit together to get every
product sum  when every product sumis less than 10, to add 10 to the
product sum and then be divided by nodulus 10, and the difference between

its renmai ndge pand #iPis Be 1€ dobiYn Bih i : : 14k
parity bit onPylghn gg gny Pﬁ?gggﬁwgégﬁﬁﬁ%ﬁén?%?d“ﬁ%?kngé¥?#§&%@%wﬁgﬁf%

r epr esent edhday thdlorroetri® opasdihy. bit only can be 1234567890. For exanple:1
16063452008629¢(6) 21212121212121 Product:1 26

066 41020016 6 49 Sumof every product:
The value of parity bit is calculated by the frontal 5 bits decimal numbers of coding,

calculation method: respectively and in sequence putting the frontal 15 decimal numbers
from the multi-media data index of publication as the cardinal number, “1”and “2” as
weighted factors, and respectively multiply with decimal number of cardinal number, and
then product sum is divided by modulus 10, wherein every section of cardinal number
multiplies with weighted factor, such as 10-—-1+0=1, 16—1+6=7, if the product is more
than 10, then to add the tens digit of this product with single digit together to get every
product sum, when every product sum is Iess than 10, to add 10 to the product sum and
then be divided by modulus 10, and the difference between its remainder and 10 is the
value of parity bit. So the value of the parity bit only can be any integer from 1 to 10,

when parity bit is 10 represented by “0”, so the parity bit only can be 1234567890,
Forexample:l 1 6 0 6 3 4 5 2 0 0 8 6 2 9(6)
2] 21 2 1 2 2 1 21 21
Product:T 2 6 0 6 6 4 10 2 0 0 16 6 4 9
Sum of every product:

14246046641 +0)+2+0+0-+(1+6)+6+4+954
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1-1-2+6+0-i - 6- 16+4+( 1+0) +2+0- +- 0+( 1+6) +6+4+9= 54 22 54-10=5.4 Parity hit:
10-4=6 Checking calculation: 1+2+6+0+6+6+4+(1+0)+2+0+0+(1+6) +6+4+9+6=60
60. 10=6 Reason: when the sum of separate product of parity bit and the
frontal 15 value of decimal nunbers of coding can be divided by the
nodulus , the coding is right. So, code 1160634520086296 is a correct
publication multi-media index coding. The characteristic of the publication
tmo-dinens%ggﬁ*_gpde conpilation structural is that the structure of
publication'i "?i-nedia i ndex coding is 16 bits deci mal nunber and be
conpi l ed as two-di nensi onal code, each section of length is constant digit
nunber, th WQi%;ﬁggg%ion of every publication nulti-nmedia index coding is
uni que, th mégg%il t wo- di nensi onal code ensures correct readi ng of MPR
reader or other nulti-nmedia playing devices, it is convenient to nanage

t he conput gf.. For .e: when the two-di nensional code of this invention
is1l1 606§B%§f§5§$§§ggﬁ‘ that can be divided into 6 sections according to

the order, the | anguage nunber is fixed as 1, the classification nunber is

fixed as 16,5t %+§L%%§%ﬁp@ﬁ§+@ggg?g6;%+QL¢QQ%@S 063452, the page sequence

nunber is ti1xed a he code sequence nunber is fixed as 29, the
parity bit is fixed as 6, thus getting 1-16-063452-0086-29-6, so the
t wo- di mensgenal.ccode conpilation is the 29'x' code on the page 86 of the

063452 1 publication with language kind code 1 and classification code 16.
23 Cains 1. A two-dinmensional code, its code synbol is conprised of array

of bar codgeg&8h! §¥hthe sum of separate product of parity bit and the frontal 15 value of

decimal numbers of coding can be divided by the modulus , the coding is right.
So, code 1160634520086296 is a correct publication multi-media index coding.

The characteristic of the publication two-dimensional code compilation structural is that
the structure of publication multi-media index coding is 16 bits decimal number and be
compiled as two-dimensional code, each section of length is constant digit number, the
distribution of every publication multi-media index coding is unique, the compiled
two-dimensional code ensures correct reading of MPR reader or other mulfi-media

playing devices, it is convenient to manage the computer.

For example: when the two-dimensional code of this invention is 1160634520086296,
that can be divided into 6 sections according to the order, the language number is fixed as
1, the classification number is fixed as 16, the class index number is fixed as 063452 the
page sequence number is fixed as 0086, the code sequence number is fixed as 29, the
parity bit is fixed as 6, thus getting 1-16-063452-0086-29-6, so the two-dimensional code
compilation is the 29™ code on the page 86 of the 063452 publication with language

kind code 1 and classification code 16.
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different optical reflectance on the basenent; characterized in that the
said code synbol is rectangle , wherein the said bar code cells in the
said synbol are solid dots with equal space arrangenent and the cells
| ocated at the four corners of the bar code synbol are the positioning
poi nt used to define and recogni ze the border, the rest cells are data
points, the area of the said positioning point is larger than that of data
point. 2. The two di nensional code according to claim1, characterized in
that the said data point cells are all included in the rectangle frane
consisting of linking of the said adjacent positioning point cells
centers. 3. The two di nensional code according to claiml or 2,
characterized in that the said coﬂHaB%ﬁbol is arranged repeatedly on the
basenment and no-slot joint as code matrix including at |east two sane code
synbol s, and the adjacent code has the sane positioning point. 4. '"the two
di mensi onal. cadeocatendbmng cbde, ¢t 3bde Smiehay ash@ised odatrsy dhiah chiecslRapeh of
said bar code cell is solid dot, the diameter of the said p03|t|on|n? poi nt
cel | is dodifferent bhianl retratancf owldtcsbaponatt; celricterbied Theéhat woe s:hldremkﬂ‘cmdtl code
according to cIa|n13 characterized in that the said code nbol i ncl udes
| ox 10 bartegsasl eoewlp@eme@a@émd hahéOémiﬂiﬁ @nhhﬁgalﬁowmboi év?efrq}ld o odht cwabat a
points constitute a grou % rese tg code wor he coor di n teﬁrof
the said ST EFHHCA np e ey localf oy @ @etqovmo f@,@ o cqig sygpo! 16 )
and (9,9); ordi nate. sy m stipul. d, by .t e
o R
respective )i 4l es of the first
group |nclﬁﬁgﬁ%§ﬁg§?gédﬁ 1&?%§ﬁ¥9{%1MEHQh%gH%§89?%?%??P(1,2), (2,2); the
unit coordinates of the 24 second group include (3,0), (4,0), (5,0),
(6,0), (3,4), Tf(élw;() dmﬁc@vsxjallal &(Qiele)ccoﬂdh ﬂc')nélﬁmp@ole% M&[@ﬁad 19f1h§thﬁc kRiraegr oup
include (7,0), (8,0), (7 1), ), (7,2), (8,2), (9,2); the unit
coor di nat gsoigf cdlveateosit hn@ﬁ@c&dpm g tkfiﬁan(g&; Zl)ame( éoz@)snng ?of3l)mkl(1§ o3) the (s4id) ,
(2,4), (3,4), (4,4); the

adjacent positioning point cells” centers.

3. The two dimensional code according to claim 1 or 2, characterized in that the said
code symbol is arranged repeatedly on the basement and no-slot joint as code matrix

including at least two same code symbols, and the adjacent code has the same positioning

point.

4. The two dimensional code according to claim 3, characterized in that the shape of
said bar code cell is solid dot, the diameter of the said positioning point cell is double

than that of data point cell.

5. The two dimensional code according to claim 3, characterized in that the said code
symbol includes 1010 bar code cells, except the positioning point, every adjacent 8 data
points constitute a group to represent one code word; the coordinates of the said
positioning point cells are respectively {0,0), (9, 0), (0, 9)and (9,9); in the chessboard
coordinate system stipulated by the positioning point, the data point cells are divided into
12 proups that respectively represent one code word; the unit coordinates of the first

group include(1,0), (2,0), (0,1), (1,1}, (2,1), (0,2), (1,2), (2,2); the unit coordinates of the
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unit coordinates of the fifth group include (5,2), (6,2), (5,3), (6,3),
(7,3), (5,4), (6,4), (7,4); the unit coordinates of the sixth group
include (0,3), (1,3), (0,4), (1,4), (0,5, (1,5, (0,6), (1,6); the unit
coordi nates of the seventh group include (8,3), (9,3), (8,4), (9,4), (8,5,
(9,5, (8,6), (9,6); the unit coordinates of the eighth group include
(2,5), (3,5, (4,5, (2,6), (3,6), (4,6), (3,7), (4,7); the unit
coordlnate%c ndtdd r hned gdes ) il B 6)
(76 (53 &f dé., §L)1}{‘iﬂ?&129%n(lﬂ ,('J (’)@c’i@b g(t@)s()a ), (4.@) @‘ 1 gZ 1? the ua(% (?QI%I]]Qt?b
(1,7, (2 OTf)hc (10rdBlron )11,118Du,dc( 08) ¢8,6)2,2) 2:1 ) 9,1 ' oQy i Of
the el eventh group }DI nltq:I ude @O&)G ZB é b @ ? ¢ gwljﬁ (@zg @fﬂ n]@é@,%t
(5,9), (6, Sporditagesunitiie fcmt&)rgﬂom}amemdew Ehe4 t?,)/veiz Bj l@3 SQr(QGpg (2 m@l(&glli (éﬂl) 7»&)1c (8,
7, (9.7, (7,8), (8,8), (9,8), (7,9, (8,9). A printing publication,
printing Wi cqprdimtesd ﬂpﬁ Bfibgeaptiorludotsail (ér,é)aéﬁ hg (@Bd (T.Bk (S.Hmd6.4), (7,4);

di nensi onal, code reé ni Zﬁj by device, the said code synbol of the two
di mensi onalf the’ B OFENEEHY 1§ﬁ‘r¥@h gPouRicdydedP, Barl 160dd: ‘i‘)e(ll>4s) (/Qi)h(ldﬁ)f: f&flent

Symbor i KLEE 2@5%@“3&%@?@ Pt Ao Tear el B BB Pl 1 hes ehrisen. G-
solid dots yk{ I@%@ﬂ'{@h %Q@ﬁlﬁ%@t{&ﬁlﬂ%ﬁpﬁm%g?}tﬁ Fouﬁ% higad @Cﬁ @gé)t ?%@{fﬁgogrnd

corners of t’hé g poin

recogni ze the), bopyles7), t(h'@) rtﬂéhnﬁ%bb@uﬁ'&% (ﬁ@fﬁ@mﬂﬂi Eltoﬁp i I A58, EBf 8 i Casal d

positioning point is larger than data points. 7. printing fion
accor di ng t96cK@Em(BeH), C(BHD,S(GWQHhEGzldlllcﬂoztdhﬂitcstd’fﬁhéadnﬂl g@a 91:1@@&@@0 oelil®, are
all included in the rectangle frame consisting of |inking of the said

adj acent p&sTki (@rﬁ)ndlﬁm lﬁl 8pe(d.9), @ent éhs.wBt cTheliprésnii nge pelbydntiat drom
according to, cl characterized in that the said code synbol is

arr anged r%‘ﬁ@’éif“é )y(‘bﬁﬁ) ﬁn@ KaskidAb (RAH (RE).PSY: ‘jhéiuﬁﬂ caerdingtrs of yirbsiel it r i x
| udi t | t de h th
same postt BSHP A5 s (o0 685 NPt hiashied on according to craim

8, characteri zed in that the shape of said

6. A printing publication, printing with words and pictures for normal reading and the
two dimensional code recognized by device, the said code symbol of the two dimensional
code is comprising of array of bar code cells with different optical reflectance on the
basement; characterized in that the said code symbol is rectangle wherein the said bar
code cells in the symbol are solid dots with equal space arrangement and the cells located
at the four corners of the bar code symbol are the positioning point used to define and
recognize the border, the rest cells are data points, the area of the said positioning point is

larger than data points,

7. The printing publication according to claim 6, characterized in that the said data
point cells are all included in the rectangle frame consisting of linking of the said

adjacent positioning point cells’ centers.

8. The printing publication according to claim 6 or 7, characterized in that the said code
symbol is arranged repeatedly on the basement and no-slof joint as code symbol matrix
including at least two same code symbols, and the adjacent code has the same positioning

point.
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bar code cell is solid clot, the dianeter of said positioning point cell is
double than that of data point cell. 10. The printing publication
according to claim8, characterized in that the said code synbol can not
be seen by eyes in normal reading environnent; or conpare with the norma
printing words and pictures, the said code synbol can not be seen easily.
11. The printing publication according to claim@8, characterized in that

the said bar (Tﬂg?unﬁ?%/lnfﬂ% &?Efécogcﬁef‘pi 8|c119'1 SCQLH%Q?QQ/L uggrfabﬁﬁlﬁapc c?“‘uc}

represent respec i'vel

col or cel | pgadhdeees nownddid agt inYer tolf"gmg K]%‘bghﬁn%ouﬁ‘%ﬂ’ (ﬂiubRalﬂﬁﬁ tlﬁ'f 0? he
other print media. 12. The printing pub t|on cording to claim

char act eri ded poimtcbidat t he sai d code synbol cell using infrared |nk
printing that shows different reflectivity to the light of infrared
spectrum but the sane reflectivity to the Iight of visible spectrum and
the other 1frifht iprglicgpiBhitasioaaenidng foh€amaisd chadecsyabil thus ehd fHed icoke
printing can show transmission to the light of the infrared spectrum 13.
The printi fignptibdanowt ibenseae dor dicagn thorilaicadi8g whapanee oz edmparet widh thhe

i nformation ?rrled by the two di nensional code includes the nulti-nmedia
dat a i ndex"¢'EH ﬁgllfl%wpé%ﬁaﬁ@i%@Cwilﬂ%S&l%@)Qﬁ fdob pan e Lescufeastie sai d
publication and the publishing species index coding. 14. The printing

publication aicordln claim 13, characterized in that the said

mul ti - medi & ‘B%Pﬁllﬂfaw@%ldﬁfﬂf& %W&bwrrdwﬁgmiw%%e@m that @ﬁt‘%m&d}aﬁ §9¢F the
d bl dth d di

Functi onal “SobERAE W AP EET L EHER SBE TR RO G e P S giage

nunber, cl gggi fa@%ﬁi PR NUTRET 'clld ggﬁ%olo?‘@ QHQSE an;{ﬂ'&’ﬁ{re Wth%%gy{? 81?11(

nunber, code nce nunber the

nunber is ¢her #Hi@hber &Qﬂ@otmaﬂﬁ;&fmécﬁmguage Stl pul ated by the | anguage kl nds
of the publication; classification nunber is the digit code nane of 26

12. The printing publication according to claim 10, characterized in that the said code
symbol cell using infrared ink printing that shows different reflectivity to the light of
infrared spectrum but the same reflectivity to the light of visible spectrum, and the other
printing contents covering the said code symbol use the ink printing can show

transmission to the light of the infrared spectrum.

13. The printing publication according to claim 8, characterized in that the information
carried by the two dimensional code includes the multi-media data index coding
corresponding with the different parts of the said publication and the publishing species

index coding.

14. The printing publication according to claim 13, characterized in that the said
multi-media data index coding corresponding with the different parts of the said
publication and the publishing species index coding includes 6 functional sections
consisting of fixed length of digit numbers: language number, classification number, class
and order number, page sequence number, code sequence number and error check
number;  wherein the language number is the digit code name of language stipulated by

the language kinds of the publication; classification number is the digit code name of
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publication classification with sone | anguage according to the book
species; class and order nunber represents the concrete order of sone

cl assified book of the publication wth sone |anguage, that can be
nunerical order; the page sequence nunber is the content of index coding
corresponding with the page digit of the said publication; code sequence
nunber is the nunber corresponding with the anmount of two di nensional codes

and markin uﬁ?&ﬁgﬁ'%ﬁmgﬁ%&( nhw il:% l%qglgy?dagg ldgddlﬁlgl t\l\q 19 ﬁ,ﬁg@%%@nﬁl cf 31'1(]

error chec ctVerror dex’ €6 15.
The printi peepyhbhineatd RO AGGRE le’i‘&ctruoo1%1abﬂq§‘(%1{;%}aq§h@d ‘BG&I@H %1%%)&6?105#‘5’1& the
said nulti-nmedia data index coding corresponding with the different parts
of the sai eithpsphd ¢atouage, ang Emebewhhicshingrdenesik g gk NdgXeneodiunthet NElthieles
16 bits deci mal nunber, wherein the |length of every functional section
respect i vekgntérg: oﬂ1adxguaghng1mrh5poﬂgbng withcihagsié idat o 0the nanimbli2iidns codd ass
and order nunber 6bits, page sequence nunber 4bits, code sequence nunber
2bits and é‘?‘lﬂléiﬁ‘iﬁd‘n@éb@ mfutﬂmelwnﬁmbcrqltcsn@dlugw‘entbrtlrswnwltpnﬁbm dadneiwnalcwdedi ng
to claiml15, racterized in t the value of the said publishin

speci es | ik “E’ ailth%&Cff Hé"dpé’r EyPages puding teedmamienal ifee LAt AT hdex

coding are, cal ¢ zg cﬁlccm/h t(p)ele&;qgotiaﬁg&mﬁn%échgwénunberS of the coding, 15

cal cul ation netho d respec putting the frontal
deci mal nunbers fromthe nultl-nedla data i ndex nunber of publication as

the cardingf hﬂé‘@?ﬁ'ﬁtfpg #uﬁggdtf' adBid &Y\g ﬁ%ﬁa n%lc, al% On?n‘ %'11190({ ?1?3&9 th}éeéa}/d

multiply wt car t sum
di vi ded bympdilecHs 4% %ﬂ%ﬁ@kﬂ V &bMesRh r NERELE HHH%RP"GS
with melgh¥éd fgctor ﬂlf t he p#gﬁuctcﬁg Bh‘ agélghﬁﬁﬁgnﬁgg gd& the tens

digit of ;bdhl&alﬁwmdh& thavbtBlissinpgdRcids ghdext &QEJEF’I afclddes 9@t biavesymplr gdséy, sum
when every product sumis |less than 10, to add 10 to the product sum and

t hen be di whadeunh ﬁmlﬁngmlmﬁeﬂﬂyfﬂnﬁonﬁhamdbmﬁeﬁemmeﬂﬁeiWae@mgcsmnémaﬂbder
and 10 is the val ue of parity bit. 17. The decodi ng net hod of the
t wo- di rrens@ éﬁﬁ&lc‘lé@aéuélbﬁbablésesﬂa@ﬁénd ordepwivppes Obiss page sequeael Mgmbérettide

synbol usi ng a readi Vi C etting the gray code synbo
y code sccf'qucnce num el 2 (ia'ts d11§ cugr check %umbe: HJ y Y

16. The printing publication according to claim 15, characterized in that the value of the
said publishing species index coding and the parity bit of the said multi-media data index
coding are calculated by the frontal 15 decimal numbers of the coding, calculation
method: respectively and in sequence puiting the frontal 15 decimal numbers from the
multi-media data index number of publication as the cardinal number, “1”and “2” a

weighted factors, and respectively multiply with decimal number of cardinal number, and
then product sum is divided by modulus 10, wherein every section of cardinal number
multiplies with weighted factor, if the product is more than 10, then to add the tens digit
of this product with single digit together to get every product sum, when every product
sum 1s less than 10, to add 10 to the product sum and then be divided by modulus 10, and

the difference between its remainder and 10 is the value of parity bit.

17. The decoding method of the two-dimensional code comprises the following steps of:
reading the code symbol by using a reading device, getting the gray code symbol

image;
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i mage; 27 making binary processing to the gray code symbol image and get
binary image; parsing the binary imge, detecting the nargin of each point
to obtain the margin 1inmage; parsing the nmargin image to track its cl osed
border and give up all the non-closed borders to obtain the closed border;
parsing the image of closed border, conputing the area within every cl osed
border in order to sel ect the positioning points; matching the positioning

h i ngl. f d
Pobor: ' or Lﬁi}iﬂ%ﬁ@ﬂ%‘iﬁw BB REY PREATRRE Fakbarbed binet Sy -
reconstructin a;tsnl? (AL NAYar E(t, HRRURE The ia%?g%i‘i‘%ﬁ'c’l@h ?Eﬁtqg%%td\qui% m¥Bin The

met hod accord o clail charact@rize rocess of

sel ecting ipgsd;tioning p0|nt ‘cell in the said step 5) |ncludes 51)
conputing the area within every closed border in order to count the area

hi st ogr am wi t hamingl the ch:ogiadnbge detscland ddsed tohdrnngtgieone eltthahed cased
value So fromthe area histogram 52) the closed border, which area

center is Bordarmdoabtior dowlaskhd eerdor; range of the regulation, is data point
cell; the closed border, which area is known nultiple of So and_ _accord
with error raR@éingfhe peigesyslosed erder, $OPBEILE3 Briaier Hohintever dloscd $ordprén sai d
met hod acco characterized in that when the known bar

code sell" &@hgﬁﬁ‘féﬁ€ﬁPéﬁPa@gﬁwlﬁt before the step 5, including step 5')
the process of,, 6 ﬁ;gt?i@ a%klﬂghﬁl@ﬁaoﬁgﬁ i h%rtogt%l@% mads Wh t%ngé,gg it dgg%lcqﬂ’ia%d di ng

t he pi xel abscissa
the code symbol;

grouping the data points comes from the image of code symbol;
reconstructing the array of data points;

recovering the code word.

18. The method according to claim 17, characterized in that the process of selecting
positioning point cell in the said step 5) includes:

51) computing the areca within cvery closed border in order to count the area
histogram within all closed borders and find the most concentrated area value Sq from the
arca histogram;

52) the closed border, which area’ center is Sg and accord with error range of the
regulation, is data point cell; the closed border, which area is known multiple of Sy and

accord with error range of the regulation, is positioning point cell.

19. The said method according to claim 17, characterized in that when the known bar
code sell’s shape is circular point, before the step 5, including step 5" the process of
recognizing the circular point, which includes:

51') adding the pixel abscissa of all the border points of the closed border, and then
use the cumulative total divided by the sum of border points to get the pixel abscissa u of
the center point of the closed border; adding the pixel ordinate of all the border points,

and then use the cumulative total divided by the sum of border points to get the pixel
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use the cunul ative total divided by the sum of border points to get the

pi xel abscissa u of the center point of the cl osed border; adding the

pi xel ordinate of all the border points, and then use the cumnulative tota
di vided by the sum of border points to get the pixel 28 ordinate v of the
center point of the closed border; 52) according to the pixel coordinate
(u, v) of the center point of the closed border to find the dianeter of

t he cl osed tydruerv phthekenttoprindifiteetioanishorasd get four |ength val ue
respectively dl, d2,d3,d4; 53') the average dianmeter is d=(d | +d2+d3+d4)/ 4,
define the routd ascetdandartbe piagr@erdingtt du,d) lof ilickenicr goiRodihd closkdibai@eMod +
[ d-d4V/ d; 54% ﬁg%@ulatin_ the val ue N of each closed border, discarding the
cl osed bor d&¢ MgHHa@etes of dhanelpgednlsden inathe tiher disectiony ankirges fiodrd ewgth veIVEn

according tg ugl staristic results, and the rest closed border is
consideredlggﬁﬁﬁggﬁgid%idié’bar code circular point <cell. 20. The nethods

according to cdsay m 17 OF A9, characterjzed in that the prqcess of

mat chi ng t he S%?%?@%%fﬁ%ﬁéﬁ?ﬁimﬁgﬁ|&Pﬁdgﬁiﬁ?@ﬁﬁaﬁﬂﬂﬁf ‘H@“Fﬁsgﬁgmgéﬁa“?tep
6 incl udes:N6d)d1¢h098idngd t-he 8l PseBliqRESI tioning point to the center of

i mge as thégfirgt ?efegéngg lpoiﬁf;igg) choosi ng the ot her cl osest

posi tioni ng pduhtcalanldthg fhcr edlud of 6r @BEE cRRAENboRkr! fiScardiBEANE JiKkErRNGSE
point; 63) the side consisting of the two reference points is the reference
border of tvrgetvaluegdtiangue dran thheetting shresiefl@ naneerPaidatdiag té eI dtidhic

cal cul ating the second reference point's polar coordinate(ro, Oo); 64)

cal cul at i ngc¥He F1idr i8¢ resiclaseh berdsoineonsidseddars hododienaf dar codcsijeuta lpabitve
to the restnnpositioning points, i e [l --n], nis the sum of positioning
poi nt cellg?‘GS) the first reference point as center, relative to the
reference side, calculating the

20. The methods according to claim 17or 18 or 19, characterized in that the process of
matching the positioning point cell in the rectangle mode in the said step 6 includes:

61) choosing the closest positioning point to the center of image as the first reference
point;

02) choosing the other closest positioning point to the first reference point as the
second reference point;

63) the side consisting of the two reference points is the reference border of target
rectangular, the first reference point as the origin, calculating the second reference point’s
polar coordinate(ry, y);

64) calculating the first reference point’s polar coordinate(r;, 0;) relative to the rest
positioning points, i € {1-~n], n is the sum of positioning point cells;

05) the first reference point as center, relative to the reference side, calculating the
polar coordinate of the other positioning points about the contour-rectangle of possible
four code symbols;

Plz(l'g, (}0),

Po=(1o *1.414 , By + 45), P3=(rg *1, 0y + 90)
Pa=(1g *1.414, 6y + 135)

Ps=(ry *1, B¢ + 180)

29



pol ar coordi nate of the other positioning points about the
contour-rectangl e of possible four code synbols; Pi=(ro, ), P2=(ro *
1.414 , 00 + 45), P3=(ro * 1, 00 + 90) P4=0-0 * 1.414, 00 + 135) P5=(r0O *
1, 00 + 180) 29 P6=( ro s 1.414, OCo + 225) P7=( r0 x 1, 00 + 270) Ps=( to
"1.414, 00 + 315) wherein: POis the first reference point, P, is the
second reference point, the angle of all the polar coordinates is in [0,

360] ; 66) fireelimgluhe oyatzdsing pol ar coordinate fromP, to P3 in the
calculation result of Step 64), the matching point PO, P, and P2, P3

conposi ng t Re=(frp F¥5t0sttad et rectangle, if the matching is not successful,
then PO and_P3, P4 and P5 will conpose the second target rectangle, if
still not shicddedt-Gi4 %HelShe matching points PO and P5, P6 and P7 wil |
conpose the hhlrd tar rectangle, if not successful again, then the

mat chi ng pot" 9§“P3“‘%'wjgﬁﬂ“#§€“¢ﬁpwm%Wﬁebﬁ$6§@nﬁh@ﬂﬁ@uwuhuﬂaﬂg@mgcoidH

rect angl e; ched, then the decoding is failed. 21.
The net hod g% f%ﬁ%naﬁﬁugl%Wﬁ@igﬁﬁcharacterized in that the grouping

S S A SIS AT SR

cl osed quadrllateral accor Tours

posi ti oni ngStpeicAY, the! ﬁlbtcjhﬁfégﬁd?ﬂ IVM"?F hed Pl h% cﬁﬂﬁ:ﬁmﬂ tl% i s? t%ﬂé t &%ﬁél 1f thc -

quadrilateral or not, the data point w'tAhi uadrila

the currentmatobiegsy mbookucc2&fulTiensry endet hedaar eoRdiING iR ltl?é Bedidd taa get

characterized in that the process of
rectangle, if still not successful, then the matching points Py and Ps, Pg and P; will
compose the third target rectangle, if not successful again, then the matching points Py, P;
and Pg, P7 will compose the fourth target rectangle; if still can not be matched, then the

decoding is failed.

21. The method according to claim 17, characterized in that the grouping process of the
data point in the said step 7) includes:

71) defining a closed quadrilateral according to the four-point coordinates of
positioning point,

72) judging whether the data point is within this quadrilateral or not, the data point

within the quadrilateral belongs to the current code symbol.

22. The said method according to claim 17, characterized in that the process of
reconstructing the data point’s matrix in the said step 8) includes:

81) setting the unit module’s coordinates of four-corner positioning point, and then
setting chessboard coordinate of each bar code cell;

82) according to coordinate correcting formula, caleulating the corresponding
coordinate of the bar code chessboard according to the center coordinate of each data

point.

23. The method according to claim 21, characterized in that the method of judging
whether one point is within the quadrilateral or not of the said step 72) includes:
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reconstructing the data point's matrix in the said step 8) includes: 81)
setting the unit nodul e' s coordi nates of four-corner positioning point, and
then setting chessboard coordi nate of each bar code cell; 82) according to
coordi nate correcting fornula, calculating the corresponding coordinate of
the bar code chessboard according to the center coordinate of each data
point. 23. The method according to claim 21, characterized in that the

met hod of | I : her .one poi Nt i.S .t Qi ! r.l i Jor.not  of
the sai o sISpathy BRhASLeARERIN it (b drad  AebinEpSifhe Seldt <

W thin thegf. r £S G S Haf he; guagri,| at : ot ;
't yes, his e o e Tl o St v PRAUPRI) G iZholt

Wi t hi n t hewguadht ljai®T@leal S@tidgnge likarl dyD@@n Ut OBIdeE alhe: I wa sibdes- are
y=k, * x + b,; y= k2*x + b2; the condition of point(xo, yo) within the
two sides k£x by, tife condition,of ppodex), k) Withorthebwe Yoles@: (1% %o+ bi-yo)*( ka* xp+

b2-y0)<0.

31



