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

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 W&-BIMENBIQN A LWEOEE WND 1S BECohI1Sas My rRb . AepHER USi ng,
this way of ggﬁ%éﬁﬁii nformation is rather boring, and it is inpossible for
the peopl e whd PN G & IGILHATIQY GSNG I3 ESOT WD IMANS 1OR&, 1V 0icsisE F eadi ng
publ i cation has appeared recently, using two-di nensional voice reading

devi ce to decode the content of one book and pronounce, so that the readers
can listen, inproving the effect opekepgytighor nmenory, it is also
convenient for the people who is blind or has eye disease to read. Usually
the main formof the two di nensional code is plain code. On the voice
readi ng pulllFigabt @R Intdeohgader can touch-read the two-dinmensional code
synbol that is printed clearly between words and paragraphs or sone visible
pl aces on the page. This kind of plain code can only appear on the bl ank

pl aces of THieivegeorandonsiah lky > i nal ode, the, beauty of
the page will be infl uencé‘)%lli nk%?(€§%wg€g%nm,&ﬁ 1 ?%%%&%a CﬁO@Bﬁé“‘?}B?ng‘!l‘i/%% | I
be pri nt edeen hpitlicHeo Hiegrzvingheyliaianbe found easily, although the

requi renent for printing precision is rather low, the reader's head needs
to be big for touch-reading. On the market the two-di nensional code voice
readi ng delBeegnasidagpealedntnd used the conventional two-di mensional code
to mark phonetic places but its amount of the phonetic index is limted so
that the g*f%erent publ i cation needs using the sanme code, resulting in the
m st akes stohsmidy peopdonlverys rediehawsgitidag) b€ o bl fot di n
device is corresponding to the target pubIP@g??%%?m%m§§$ﬁ§$ypg¥&§ﬁ%'ﬂ%

i nventi onf® THe by Hjyest w feht wilk bentedt emilyilsy 1@EOVInG 08ng, kifdvRf of getting
tmo-dlﬁen§3qn%h.che nd its decoding met hod adapting to store datwa,
conveni e_nf ?BI_P 848 i#H ela‘?ﬁi‘%@%gt garpogedodomtheqabpiel who oNblianer hdieeye
publlcatlgge%%tn)ggg nﬁ%tllnedla data, index information using this

t wo- di mensi onal code, tHE o QiSterlBitaPublicttionabadespgnet] recentpetusinge
requir emﬂi@-@lfmén@ﬁ)ilgp\rﬂ()\{gf,rIFéan?larldﬁ?{clﬁ B{dggqﬂgggﬂdl tion of the publication, so

it is nore conveni ent. aAnd Teasd ¢ 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 to 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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To achieve the object, this invention firstly discloses a two-dinensional
code, its code synbol is conprised of array of bar code cells with
different optical reflectance on the basenent ; the said code synbol is
rectangl e, wherein the said bar code cells in the said synbol are solid
dots with equal space arrangenment and the cells |located at the four corners
of the bagegedR B I . WelfYelalE poi nt used to define and
recogni ze the bordgggh?ﬁgq?gg?dggfkghg%g&gata points, the area of the said
positioning point is larger than that of data points. The said

t wo- di mensfi Qahasadehe hlendH P data point cells are all included in the
rectangl e franme consisting of linking of the said adjacent positioning
point cells' centers. The said code synbol is arranged repeatedly on the
basement ahel dgallorssid aivehian iGOBRVRNABOL IR bF ublEhUALAG AladeCAR ilo
sanme code synbols, and the adjacent code has the same positioning point.
The sai d dwodilignectbodaddptiopdestotcdntgpbhi@iictifaiecadingahd hbahg edeie8dihgi S
solid dot, the dianeter of said positioning point cell is double than"that
of data peAl¢itlatéey, fand Tirepeldictiomovith thensiltinmbdieathe, irtdee isfahdatedasisy niel

i ncl udes 108&9 bar code cells, except the positioning point, every adjacent
8 data poiiit SEgRORi Rds, Wedieuhmensipedreedentassiesicoedeo meedthetrheuirement

coordi nates,,of the said positionin DI Nt Ils are respectively (0,0), (
9, 9),( ,“‘g ‘")OSH‘E}“’(O&?‘S?E““P}% EHT e B8 Hisap e Tica o ait &5 qee eAn\nigitlaad ed by
the positj.Q0iAfe & uf0i Nt, the data point cells are divided into 12 groups
t hat respective%y represent one code word; the unit coordi nates of the
first group include (1,0),(2,0),(0,1),(1,1),(2,1),(0,2),(1,2),(2,2); the
unit coorgj : f. Lihe.s SeE : QUPB..JacCh _ . : .

(3,0), _(4,% Q?gg%)ﬂ)‘ 65,% N %‘%ﬂ}’q’fgﬁ% Etgél,yﬂl?‘ﬁg?"i)a; ygrdimensional63de Hstcede of
the thirdygiteups taapida dffarily: dBhd)colid s (Bih dd’]i}fel(c%t g}?}t’ic(aY ’rgficc(a%’cg)oh(tgé 2);
the unit coordinates of the forth group iInclude

(3, 2), (4,8perc@nt3)the 33i8)co(d sPEhbdlds 4dctlidsld)willdeif )the A8 HaPbddLQIAE M €84 Of
the fifth group include (5,2),(6,2),(5,3),(6,3),(7,3),(5,4),(6,4),(7,4);

t he unit syododianasdsl dbtst Wwih siguslhspgre wprahgaherd ean(Othd)cells located at the four
(1,3),(0,4),(1,4&,90,5) (1,5),(0,6),(1,6), the unit coordinates of the
sevent h OGRS Phtielae o, SMHd 48) the BosiofAPIN8IE] 1 efble, 408 r8)aghBethe t he
uni t coordigat s of tBe egghth group include L o

(2,5), (3,ydggtheyesteegs aposdady pputssyhq arezyf (e said pppigovinetostdr dirpert then of

t he nint rQup, i ncl.ude (5,5),(6,5),(7,5),(5,6),(6,6),(7,6),(5,7),(6,7);

t he unithg%éggﬁﬁéF@g&of the tenth group include
(0,7,(1,7),(2,7),(0,8),(1,8),(2,8),(2,9),(3,9); the unit coordi nates of

the el ev include (3,8), (4 .(5,8),(6,8),(3,9),(4,9),(5,9),(6,9)
the it sorl RAPbRERRL dotprshidisd porthir s it rstbins iy the redtag
(9,7), (7, (9,8 (il N ). ..Secondly, -this jnyention ovi des a
printing fg%nb(f ?%%%Sihg% ,0%1}1'{(%11% (}nfd:g(\g\f%g a\%ﬁ?ﬁlgt pé)ﬁﬁ%ﬂ)lf’}ﬁ %qlggcc}f%rc%’g‘flﬁ'gfher ing
and the togBe ABNSE 9Aahe , £ , j it d L he_pictures and
wor ds for nogj'mal readiglnégéaﬁggeaftt)éebg%gg\rﬁ?bn?aesg?ﬁ?ﬁ@dsbg?@}%ggee}}’tgyﬁ%% “of" nt%ﬁ t wo
di mensi omadtrig ddeudisig COMpst WO Gadk ReayndblDand eRAadRedd okt ths did ferent
optical reflectance on the basenent; the said code character 1s rectangle
wher ei n tpeitioning poart. code cells in the synbol are solid dots with equa
space arrangenent and the cells located at the four corners of the bar code
synbol are the positioning point used to define and recogni ze the border,
the rest Tdelsasl trediatraiqpel nede, thdeptanelasioé of heidsair dofostl iOBLINY IPOIRE 1S

| ar ger tqan that of the data point. The said publication, the said data

poi nt celfanggreotspid nosdionéapdint aellds dedhlatighahdtradnistagomsticstli ng of | i nki ng
of the said adjacent positioning point cells' centers. The said code synbol
IS arranﬁﬁd repeatedly on the basenment and seanl ess joint as code synbol
matri x i A&Fwdhgradimewinat gede 4he saiddeodsysiod ingndest hex lddpacente adlde has
t he sane osi,tioning.point, The said bl i cation, the preferred shape of
sai d bar “SOHL e R PoL 4SEY adhecnl B falegions CoRHENSGSERD I FRprBShht

cell is QRH@&?@ {ﬂvgﬁcﬂ tfl@%orafnage%toq‘ ﬂ?eo Isa% p%%ltilohing point cells are respectively (0,0),

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



The said publication, the said code synbol can not be seen by eyes in
normal readi ng environnent; or conpare with the normal printing words and
pi ctures, the said code synbol can not be seen easily The said publication,
t he said bar code cell includes deep color cell and light color cell to
represent respectively the value of binary system!|l and O, the said |ight

col or cel hoigaMhdeatd @M\ﬂf‘ CQH' ﬁgtd}\xd&yka% fl@?rﬁxﬁg {1t @%p&%\% rellnr)fpsFiQer orakhe

other print nedia. deep col or cel & sai drcade s %ﬂe%fdc
i nfrared mmkiprlnheng hhﬁt shovsdigttéS erept refyeectiyigty t§<£$e "%@ﬂﬁgf
infrared spectrum but the sane reflectivity to the lig £ Visible

spectrum (;1@%,;(3:05},@0 MLERR(RE ) X0,aht1, Dab @), ded Iumtaaﬂ)r(ﬁﬂn@te@tdfe[hepﬁéda)hﬁ ngoup
contents coverlng the said code synbol use the ink printing can show
transmi ssI%Wdtv@ hed- DL GHD.(60),ChB, (it 2l b, Bpbe uniimporietasa fdh@thint gogp

publlcatl arried by the two di nensional code includes
the mul ti Dl a‘ii?g% L&&% ai(%é) @@@rés’%&a) ngewrtth conedintitest of éhe fpuhts of

tmjhfg isfiingldw% X “%d e Tt e RN I IR t{]ﬁﬁﬁaﬁ&ﬁ'@%w i St ¢ he
?3hctpgna1%§%8?98§§qg%2 f?ﬁg%@P&?Fxégﬁpg é?ﬁggr @8 I% (ﬁﬂﬁthmspgﬁBEage
nunber, cligdsibins atdhar (olstybens)giﬁW (M&‘ﬁg@e Rﬁgﬁgﬁﬁﬁé*@dbﬁf&m&%@’%

code sequence nunber and error ch anguage nu er IS
t he di gi ttheodevasdhe gwhug anghage ﬁj)ggjﬁwd) B4t Bs) é@ﬂﬂ(@@ﬁ@lﬂ)ndﬁu’pf uhipe
publication; classification number is the digit code nane of “publ’i cati on

cl assi fi cepordinatas oA tiso mghthagyuageclade ¢2,4), (5, @. DR, ohNK), @B gB £9,(4,7); a8s

i ndex number represents the concrete order of some classified book of the
publlcatl%ﬁtﬁWW"”@Eﬁéﬁﬂﬁﬁgﬁﬁbegovmaﬁde@h(%é)ﬂuﬁﬂﬁﬁﬂéﬁ6bﬁd®K7fﬁhﬁ7bﬁg3
sequence F ﬁ ? t he content of 5@1 codln accordlzg to the page digit
of the saldUBUEPYRIASA howat@gue b dsufiodi L7 (4 AOR)ba) CaBe@r (B t h
the nunbey,,of t di nens code and r ki ng uence used in the pages
|nclud|ng %mo dﬁﬁ%n5|oﬁxrgggﬁe er Por CEgSk nuﬁ%@& Fs t o 8&EH¥ck tH§°é6¢rect

frat |.t {
cor respordi a5 U RS P TP SRR O W AT RSB or i ol Eh v
publ i shi ngcls@@g,gggg?@x;)gpgy f[ggy(lgcg)leﬁlgﬂgl@) bits deci mal nunber, wherein

the length of every functfional section i’s respectively: Ianguage nunber |
bit, classification nunber 2bits, class index nunber 6bits, page sequence

nunber Alsiceondlig iR iSRGHSA %ﬁ&ﬁbﬁﬁx gt Iﬁl}:ﬁ’i@gtlfﬁ{ ﬁﬂfmﬁ% %IEI v@&ﬁp (?1 hd %bc?l% Ly The

val ue of the said publishing species index coding an e parl of the

sai d nul tfor nedizh retdia amidex (o diinenséel cads fralcele bycotghﬁloﬁqra%tiﬁé oy geci mal
nunbers of the coding, calculation nmethod: respectively and in sequence

putting tand Wewiat @i mﬁﬂﬂbcﬁmhmgﬂmﬂﬁnnsIhmﬂedtﬁe said tdodeedingboll afathicndex of
publication as the cardinal nunber, "1"and "2" as wei ghted factors, and
respect i VERGNHUA i 510y Wi eomaeeneme! suRbeo! bR caddi wlls withbéifferandopitivan
pr oduct su |s d|V|q ﬂ”ﬁé nndglus 10, wherein every section of cardinal
nunber mb? Fince Lnpghe P@‘Ht ¥ said cafie chyragthe iprestinete woevby ghet swh bao,

th t d duct th | e di th t
ge?nevgréggr%% cg e 5“‘%%@(tﬁbgﬁﬁﬁ&@ﬂ§§%¥V§%%§g§gﬁﬁé HHECd?§0%§%118 to
betwaen 1t & ’é’ﬁ“a?ﬁ‘gléfshﬁﬂl O e BB 84 Bl Bu Ve by SEST R

i nvent i ofcdpiAME @ﬂﬁbcﬁd&eﬁﬁ%ﬂ%enﬁ5@%1@6015@?&%%@%%@ shig %lm&?ﬂg pom? huding

the foll ow ng steps:
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 scamless joint as code symbol

matrix including at least two same code symbols, and the adjacent code has the same
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i [ [ [ tting the gray code
he code symbol by using a reading device, ge _
L;ngg?dzgggg'e 2) nak?ng bi nary processing to the grgytgg??naygﬁglngpggﬁ of
inary i ; [ he binary inage, de g th

and get binary imge; 3) parsing t . a | mge he rargl

' ' g the margin g (
each point to obtain the margin i mge; ) p ng the margin imge 1o

its closed border and give up all the non-c _
:LZCEIgsedpﬁéﬁ@@ngPOBW parsing the image of cl osed border,.cpnpytlngofgfs_
area within every closed border in order to select the positioning p ;
the positioning points in the rectangle node to sel ect one

S |) n g? teC |h irrgg@e 831d pHbliestide, by phdtrred MapgbOspil Ber R LAt @S(glgﬂ[ (g)t[ ’;‘8:‘; % ?diél?e?%}'; Jom

[ f

' f..code synbol 8)reconstructing the array o .

ﬁggobg??ﬁgg?ﬂgo%ﬂﬂ@gﬁﬁPﬂﬁC¢h@Ckﬂbhthatﬁmdoﬂthemﬁnoaﬂﬁs of seleftin% e
positioning point cell in the said step 5) includes: 51) cal cul ating

[ [ he area histogramw thin
ith ever, .0sed border in order to count t . |
:Ir Fac},\notselj?%%rs?}gy@%bﬁﬁmf“b e $3& cpds syrobecent meatbedsean &g dak be nofndIr QAhpe

area hi st 8\ hment; or compare with the normal printing words and pictures, the said code

symbol can not be seen easily.

The said publication, the said bar code cel] includes deep color cell and I ght color cell to
represent respectively the value of binary system 1 and 0, the said light color cell can be

shown directly by the background color of paper or the other print media.

The deep color cell of the said code symbol using infrared ink printing that shows
different reflectivity to the li ght 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 sections
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 {he content of
4



52) the closed border, area' center is So and according with error range of

the regulation, that is data point cell; the closed border, area is known
mul tiple of So and according with error range of the regulation, that is
positioning point cell. The said nmethod, when the known bar code sell's

shape is circular point, before the step 5, including step 5') the process

of recognizicR @o@hﬂﬁ aBedr@kas tifb%d b diphdehe LAg gggﬁ%ﬂlo cadcasgguctl :qgﬁlé) Iﬁﬁ le

absci ssa of al e border poinfs o the c

cunul at i véhetintnaber dicvird@ With tiRengHRAS T QY defenPeht &dk AndShadk @qﬁ&ice
abscissa u of the center point of the closed border; adding t pi'xe

or di nat e vfedain| the pegéroindedineoivnt dim@sibntheniet kRoL UhRlkakinvSertiot@lchdirvinded by
the sum of border points to get the pixel ordinate v of the center point
of the cl 6¥Est BEpget the imdey caiar ding to the pixel coordinate (u, v) of the
center point of the closed border to find the diameter of the closed border
in the fo%%dl rections, and can get four length value respectively dl,

d2, d3, d4; %’ﬂﬁ‘ gy daje inlenivedioe dosrespandingd@itel Sweddifferent petd ofethe baid
round' s st ard de ree Sgldlf/d+kl d2l /d + |d- d31/d+ICI d4l /d; 54")
cal cul ati®R Fﬂ 107, 211 P Bplsbien SReCiss éf %b?%%?g’%ﬂ@@ﬁrﬂi gsﬁﬁ@ﬂwﬂwﬁéﬂmborder
whose v hold value T" rdin ct ual
statisti %#gse[\% ) %t% (Iglpgvcr ‘fuoéléls SELPREr rie?e&‘dﬁ% 1gpja 's“‘f‘ﬁ ehhier of
bar code gj i | ess t.chi t he
posi 11 on i TkaRon ?EM‘%{ B gl ISR hafBEL R 35%7?‘3%%39&%@ el Pt fcio0es:

61) choosieqgeideenmahing eFitsPASI Ek@NEHRGK RRIYer tl(Bltt'i"]ﬁ: ¢A0L 8F RE séﬂ?}l%hgﬁm he

0

first reference point; 62) choosing the other closest positi nt to

the fir stglleelﬁsenmfﬂxecmmnghn(ashd beitgadond thetad ensd-Rediftdata index coding are
calculated by the frontal 15 decimal numbers of the 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, 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 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.

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

image;
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;



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(r”, Go); 64) calculating the
first reference point's polar coordinate(ri, GO relative to the rest .

positioning points, i E[1 n], nis the sum of p05|t|on|ng poi nt cells; 65)

the first 4)¢a8i@NaR RAtM nﬂz’ct%é:ﬁ)n{l%k HE ShRAkd YErdR 4 an N r(fe El%ra?gﬁ%ulgsdnt ﬁgsc;[do

cal cul ate pol ar coordi nate positionin

cont our - r éotdagloabefin pasgbRleof@ur code synbol s; Pl @, 00), P2=(ro
*1.414, 00+ 45), P340 *1, 00+ 90) P4=(1.414,0 135) P3(r0 *1,00 180) PS, - (

ro *1. 414, 00 225) P74 ro *1, 00+ 270) Pg.( ro *1.414, 004- 315)
5) parsing the image of closed border, computing the area within every closed border in

order to select the positioning points;

6) matching the positioning points in the rectangle mode to select one single image of the

code symbol;

7) grouping the data points 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)

imcludes:

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

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 8y 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:

S1') 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



Wherein: Po is the first reference point, Pl is the second reference point,
the angle of all the polar coordinates is in [0,360]; 66) finding the

mat chi ng pol ar coordinate fromP, to P8 in the calculation result of Step
64), the matching points Po, P1 and P2, P3 conposing the first target
rectangle, if the matching is not successful, then Po and P3, P4 and P5

W I compgsgtdes66aN L.OE! atangle, if still not successful, then the
mat chi ng pol r(ftcs Bosandgfﬁégcggédaéﬁﬁ wi |l conpose the third target

rectangle, if not successful again, then the matching points Po , Pl and
P8, P7 wi kb Larget. rect le. if.still can nat be
mat ched, t %é%gﬁgﬁgg glgel h{g;{lélr Es:&?g?]la%dfu’ 'Fﬁg)tfgigciga‘gﬁr%t YR OIt h‘g Cg?%aa?%gm pPocess
of the datiad P dliméter bhee2aisdd SbRRr ) the & UERS ons! dd gﬁ{ L0 13, &hO%RY
quadril ateral according to the four-point coordi nates of ~“positi o ng poi nt,
72) j udgi ngpedhetlyat!, tihd3iddta point is within this quadrilateral or not, the
data point within the quadrilateral belongs to the current code synbol. The
nmet hod of %udgi ng whet her one point is within the quadrilateral of the said
Step 72) bPhelthdeseragesipeotton el y={died2-ndp-\irpt haefion ehepRivalsi Stafakdidegtche two
groups of correspondi ng sides of the quadrilateral or not; if yes, this
point is WFF’h‘iint"*h@“Qﬁngrlﬁfcb?ﬂ/ér*ajﬂ:d‘iﬁ/ﬁ; no, this point is not within the
gquadrilateral; setting the linear equation of the two sides are y= k1 *x +
1)1, T-= k2*x b2; the condition of point(xo, yo) within the two sides is :
(k1* xoyoY*) Kgculatpg theoyalugN qheachailesedeinde, dishardiprobestosod boedrongligsuct i ng
i i includes: 81) setting the unit

the data point,s matrix in th id Step 8) )

nodul €' s ‘2@‘6‘? é’i ! é‘i“é%fﬁa“f fﬁ}a rlbfégwi@ Mal§slint | BEPTPDHE antual sirbSt ¢ easuk e thg
chessboar d .coor di . Of >h .bar., code cel.l; 2). according to coordi nate
correcti n%Stfcg(?sﬁglbg?&egé %Oﬁlggt% feﬁigf'sttlﬁ%g%g?rr%tjsbﬁf)ﬁ%ﬁ?%%j’ ' IﬂSﬁ’&i”ﬁ&F% of bar code

chessboard according to the center coordinate of each data point.

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;

03) 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(rg, 0);

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;

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;



This invention has provided the foll ow ng advant ageous effects by using the
above technol ogy solution: The two-dinensional code of this invention uses
t he positioning point whose area is nore 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 requirenent of two-dinensional code for
qui et zon%quh%)sane code can be printed repeatedly and seam ess joint as
code matrix, Pt°'s very convenient to gain code; sinplifying decoding
cal cul ation of the bar code and the code can be printed nore closely and
smaller tg i o) h odj,ng efficiency. The two-dinensional code of this
inventiongﬁéggﬁﬁgg’%Egég%obﬁgogléﬁﬁaﬁgarIy by eyes and not need to occupy
enpty page, so it will not affect the printing and typesetting of the
publicatien n ient for using. The application of this
inventionyglﬁagfﬁgh%ﬁgygﬂal code is very easy and it is quick to read data,
highly reliability and low bit error rate. The requirenent for device is
si npl e, spvggn@fé&+fgg popul ari zati on and application. The publication
usi ng the two-di mensional code of this invention can be read by the reader
conveniently because of the large printing area using the sane code with
repetitiop. r@anray gpndy4y thout the action "focus on", the reader can be
pl aced freefy but always ‘in the range of code. Wen using repeated | arge
area printing, if the words covering the alignnent area of the
tmo-dinenp%pﬁah,g@dgw»sone t wo- di nensi onal code can energe totally between
the words and paragraphs; or using different ink to |l et the reader produce
perspective effect on the printing content covering the bar code so that
t he tmo-dpgpﬂgﬂgnalgppgggcan be read conveniently. Because the
t wo- di nensi onal code of this invention can no-repeated code all the voice
i ndex nunber of the whole publication, Iet the publication use this kind of
t wo- di menvieRah: BOdehd Atk i ~ Aty L e a
new ki nd of publ ot on éﬁﬁ?%ﬁi”%&f‘%&“ﬁ? s ﬁ‘%%?r%ﬁ%%utgﬁ hfle SR ,
and the déegdiangodidimatdsds ghjox3eer];, the | ow cost hardware can be used to
reduce the cost of publication with the two-di nensional code of this
invention. Unit nodul e of the two-dinensional code possesses two kinds of
col or, t heo)doding e asshing poke doeglilitt iftoyn ONky Pl in tHeedateul FicBN@MINof Step
di fference between the foreground col or and background col or's brighthess
val ue; thehbdskgawbng pohtr Pedh aidr BotRyconsmsidpethgr unchrgal ettanflcpapge or
other printing nmedia to reduce the printing cost. [Brief Description of the
Dr awi ngs]MEiCHEes ot pueerssiyb Hbpmtbo andi PagParmndfP ssiillgbenposteths ywebald ofedthi s
i nvention, L . i
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 ,

Pyand Pg, P; will compose the fourth target rectangle; if still can not be matched, then the

decoding is 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

pomnt,

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 quadrilateral of the said Step 72) includes: respectively judging

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



Figure 2 is the schematic diagramof nulti-code adjacent repeated
ar?angenent of this invention. Figure 3 is the decoding flow chart of the

t wo- di nensi onal code of this invention. Figure 4 is the original imge of

t he two-dinensional code of this invention achieved by using the reader.
Figure 5 is the enhanced image of the original inage of the C?ﬁpg 4#' o 7
Fi gure 6 isotf he ybi, NafsypditRge wofhid R g?i&ﬂ&@al-! Bge gl Eggil%t (% 08 7B thim B

is the definition schematic diagram the adj acent "pi B .
when checkqugritdteabocides theHigur eqBtibs of IR (BRI S&s 4 _@Jﬁpgq?pﬁ$g§3th§% i ng
the binary imge of Graph 6. Figure 9 is the schematic diagranrto-cal ctl ate
the round ¢ anadifidn 0égoet(xafyol Wethol heedohiddas : (GG .+ KL gyyre L0y 5 bg_h}%?
schematic diagram about the result of selecting the positioning point’in

t he decodfﬂg process. Figure 11 is the schematic diagram of rectangle

mat ching the positioning circular point in the decoding process. Figure 12
is the schemati diagr m about the rectangle natchlqg re;u!t of }he
posi ti oni R@iecqafiilaﬂcglp pﬁp@gqcess of reconstructing the data poimnt’s matrix in the said Step 8)

includes:

81) setting the unit module’s coordinate of four-corner positioning point, and then setting

chessboard coordinate of each bar code cell;

82) according to coordinate correcting formula, calculating the corresponding

coordinate  of bar code chessboard according to the center coordinate of each 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 seamless 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 easy 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



Figure 13 is the circular point |layout chart of the bar code synmbol by
decodi ng reconstruction. [Detailed Description of the Preferred Enbodi nent]
Enbodi nent of the invention will now be described with reference to the
acconpanyi ng Figures. The two-di nensional code of this invention, its bar
code cell of the code synbol can use circle point or the solid dots with

ot her shaperayPuervitkhaak RELAEIIERPLESSRL S 881, BYe -
correspondi ng white point al so Qs a bar cgggbc%qe]Iq%%q%’rea?hcglyv%‘ft&w@‘fs I fee

bl ack poi mengesof cotltieWhcheusnal wepeafedt REsoMItdaC R ik SHO. YLES Y gl Sa-
The whi teaﬁi{Oi nt needs not be printed bﬁ% di relctlyi%sli né t%(gegrt\éggrﬁlétﬁcor of
t he printiggrmedi ares wéhhaswpaipeenamd] sodansomd e dimari@ial bdad ke, LRk
poi nt needs ho be bi% enough and the specific printing should base on the
printing neény REWogR | HoW RS @pd PAG Staphsisa wsezati Sught Bikrtorictabe Fedti Mgduce
capabi | i t)h{}aﬁTQ&ivdeQﬁQi_in colnput ationis small, so it is convenient for the
| ow cost PEpEFatt6h. PPhd 't Wy He fSNtREI cavstiBe ofhet has tareenti dmtcédr be
printed asyhig,ng:; /QU can _nat see the code synbol under the |ight
except using spg%iugﬁgg%%eih%gr}eb%?ga&cco%lﬁg&e‘?'3(': light. The two-di nensional code
of this invention also can support plain code that is easy to find by eyes,
because t R NisdiR9 5046 '{i.ed to.print, or arrange in the arrays
(equi val ent “to the s?zenééﬁfqllﬁgcg\%?&s his elétﬁcﬁé?@’e“?ﬁ‘é’eﬁfeécq?%ﬁ&illntﬂl.e viNFEn
printing wideh Rlbbr CsMehe tHBIBULLLLGH egent.gan redyce the
requirement of "focus on'. The total s?g’eqfﬁ;ﬁtggh%qktdﬁ%ncB%?eL{ﬁléeg‘é“dt ®lbe as

smal | as pesdimétmionabeaier idiallg podsckdifg Ok @3]/‘@({]ﬂﬁtllz(ingﬂérl?ecgmetaq?%v@é%é{ 03 1is

ti
t he schematic di agram of single code synbol o hi's I nvention, ure 2

i s the schebtipaiien.dbagreadecoflingulgérithodeomagljtagants §1ﬁﬂ§%@%@rd"e@&9§%§me Qf
this invegltion. The big black point at the four corners of the code synbol

in Fi gur eSPrics hadovewsghirdivere emdbposed toneduge chacast &t putllicationt heusaml |
circle po{“ptdis t he lgar code cell to reﬁr_esent data, the dianeter of the
bi g ci rcul"aF PEsenEL 5ok oddlits Eventer-t Hatt wodeleeot e twoidimahasnapaiodt, t he

bi g circular | i | ways dee olor, the deep color of the snall
circul ar (gsls%g?gér g’&por ié‘?é‘%to g%%l,m’qﬁ%g?&g?ﬂ“ EovIsthe o dpaibibing gnly: if tise everopgB

adj acent  Giferdib@th Rt B K he sa i nd inmage . represents one code
word, one code syﬁ%cnptgggfé@gg@%%&ggd “‘{/T\g?&fowgs??g%’t?gégbmﬁﬁ Yrkedicas

code wor dbatkg@0de WRir Gad Zider@mitEfie ' romup to.down, the code
word, the coordinate of the %e %r%gFIE]d tgﬂ’gr g@%ﬁéﬁr" Oénogg?lﬂémﬂi“tg @Eéjﬁlé?lce
ar r angenertuaftht pantodepspord al |l be defined as the followi ng | ayout chart

of code word: Sequence nunber of code word
[ 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.



The coordi nate of the code word in the synbol is (x, y) and the bit
sequence arrangenent (bit7-bitO) (1,0,(2,00,(0,),(12, 1),(2, 1
), (0,2),(1,2),(2,2)

Figure 6 is the binary image of the original image of the Graph 5.

Figure 7 is the definition schematic diagram of the adjacent pixel of some pixel when

checking the border.
Figure 8 is the border image when border checking the binary image of Graph 6.

Figure 9 is the schematic diagram to calculate the round standard degree of the closed

border image.

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

reconsiruction.
[ 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.

H



The diameter of the black point needs to be big enough and the specific printing should
base on the printing machine. Using RS coding to assure enough error correcting
capability. The decoding computation is small, so it is convenient for the low-cost MCU

operation.

The two-dimensional code of this invention can be printed as hiding code that you can
not see the code symbol under the light except using special equipment or specific light.
The two-dimensional code of this invention also can support plain code that is easy to
find by eyes, because the hiding code can be amplified to print, or arrange in the arrays
(equivalent to the size of the words) and enlarge the black pomt. When printing with
plain code, the multi-code arrangement can reduce the requirement of “focus on”. The

total side length of the code needs to be as small as possible.

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 comers of
the code symbol in Figure 1 is the recognition and positioning characteristic, the small
circle point is the bar code cell {o represent data, the diameter of the big circular point can
be double than that of the small circular point, the big circular point is always deep color,
the deep color of the small 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 left 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 (x, v)
number  of | and the bit sequence arrangement (bit7~~bit0)

code word

! (1LO)2,0000,1),(1,1).42,1),(0,2),(1,2),(2,2)

12



(3,0),(4,0),(5,0),(6,0),(3,1),(4,1),(51),(6,1) 3 (7,0),(80),(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
(52),(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), (&4), (9 By Eonds 5o $ B 2 1 & Bl 5y

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).(0.2),(5,3),(6,3),(7,3),(5,4),(6,4),(7,4)
6. N (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 (2,5),(3,5),(4,5),(2,0),(3,6),(4,6),(3,1),(4,7)
9 (5,5),(6,5),(7,5),(5,6),(6,6),{7,6),(5,7),(6,7)
10 (O, 7),(1,7),(2,7),(0,8),(1,8),(2,8),(2,9),(3,9)
11 (3,8),(4,8),(5,8),(6,8),(3,9),(4,9),(5,9),(6,9)
12 (7,73, (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 secamless 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:

I. Image enhancement



(2,5),(3,5),(4,5),(2,6),(3,6),(4,6),(3,7),(4,7) 9

(5,5,(6,5),(7,5),(5,6),(6,6),(7,6),(5,7),(6,7) 10

(0,7,(1,7),(2,7),(0,8),(1,8),(2,8),(2,9),(3,9 11

(3,8),(4,8),(5/8),(6,8),(3,9),(4,9),(5,9),(6,9) 12 (7,7), (8,7),

(3,701 8)(88) (9,8),(7,9), (8, 9) The coding capacity of one code symal

i i by. . . di ribu e :

bnd. err o ol ST Rpdabe S Rabating B es Ut S jelss Faligdarineile
i . svert.ical. di i am t. tting rate,_the acen

fwo codes SRAHIHE bR MELLRECN Dud BT o Rt bt bl sl e o

j Of nt._codguansid B @¥iifded Bhait@faftchble M NOMTRXLIMRIGXHGRL il hNg_to

t wo- " co ynbol 0 hi s

decode after gaining the i mge of the I mension e's _
i nvent i ontheRmwopkxanpleedigid Ciag@e GRAGHbihg thed, dae 9flindeié oW hardeaplyithl @ere 3,
the specific steps include: image enhancement, binary inmage, margin
checki ng, ougiosleihdgortgeiwa-diatinsignalcgaussilar-ppsi mid theaqghilz bigrrypiasigk] oRiing
circular point sel ecting, rectangle matching the positioning circular
poi nt, dafedugsoliii blyrry ey romahe opsinat imesertp et deomeee withi aahanaed-contrast
[ [ h ode word.

correcti ”%ti‘%‘.” guprp%csig %FECI (g'pgiggl iltnage ?s 19 X, y), then the enhancement image is V(x, y)=F(x,

y) + K < (F(x, y)-U(x, v)), wherein K is the intensification factor, the empirical value is

14, the effect of K is more enhanced, more distinct, but the noise also will be enlarged

in the image.
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 valuc 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.
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The followng is the detail ed decoding processing: | . |Inmage enhancenent

If it is in demand, inmage enhancing the original inage of Figure 4 to

i nprove the recognition rate of the code and then producing the inmge
enhancenment of Figure. The cal culation of the inmage enhancenent can use USM
( Unsharp Mask ) that is famliar to the people in the digital inage

pr ocessi ng éio%'é’bo-t hret 2F~ri:nCi ple is first to deal with the original inage by
t wo- di mensi 6nar ga{ﬂgsr o) pass and then get the blurry imge, then reduce
this blurry image fromthe original inmage to get the imge w th enhanced
contrast rqlLiqQ, the ori.ginal image.is F(x,.y), then the enhancenent
i mge is \9?%( ,oﬁga)aﬁ&g?)gc?jg%o +(‘1ﬁ)<se>gglm£€?, 1r‘§f)"?%(s><,a]°)f§l?§g”ﬁg?@ Progueed gﬂ’@ the
intensifi [ - t el I [ S,L:4,. the effect of Kis nore
enhanced,gﬁgkgag%%ﬁggggf1gﬁfﬁgﬁgk%§§ggxgﬁggnaﬁklu%% enlarged in the imge.
2. Binary Binary processing the enhancenent inmage, setting a threshold

val ue T(O0&T<28%)in i o DhLXEL: . I e, Lo |

white, ot th pi xe Eﬂggﬁg{lgggn{}%%;@ g{calgh%béelgdgﬁgg%é?%%&ﬁg' Erggﬁgéggggétt%gﬁ’gﬁxel

| um nance vdtae thasp entiavge thafitse maidle ppa3asRd b'y%%;in@%@ﬂ%f&ﬂjﬁqr ixel
bri ght ness approaches to the maxi nrum val ue 255, the pixel brig { nEds
conposi ng t é thy baydérdracpy fitis pppescanied thaetidweo Manjinymeyal ue 0, thus it is
very easy _to choose a fixed or dynami c threshold value T. The image of

Fi gure 6 Bamubiedbe sperdinaies elettarting abyel prto tesgieng Q snd Marlgidras chieakpgedvar gi n
checki ng taﬁ biqar ggocessing i mge, the definition of margin pixel is:
the pixel whddtRas fraceds and the adj acent 8 pixels includes non-zero

i xel . The, adj ixel ' s. definiti f i i the Fi 7:
Phe i xel Chd LIS Blieer Brafis6u Onik e 8 i S0ERe Purth b ety piasprcnauvil y
from1l to 8 | § he. TRX] | ght ness 255 if i xel | i
7o 110 Syclinked-g5 o A6, WO R, 85 £ 08 LtBly SR
can get theMpagggp_rB;limgth@%-a%#eh%%ds,ﬂhEb&&Hﬁlaﬁe list4n El‘g(ﬂl%ﬁg QAIFSE 5L Acyng

The operation project of clos border tracing 1s the*margin |ma§e Opslgoduced

from t he bobdster,ahgicikithg bordet be chiaBdats 8 Psted RELWEH Point NeorfQ) W BRI SHEPS:
A) scanning the margin imge by the main direction of row (1.e. fromthe
left to righstoffthoguated) apd topgawnhen fube thilasstepay.gi n pi xel gai ned by
scanning as the starting pixel of the border tracing, this process ends if
there is no margin pixel;

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 eliminate 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
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B) putting the coordinate of starting pixel into the queue Q and marked as
O to represent that it has been traced; C judging whether the adjacent 8
pi xel s of the starting pixel have margin pixel or not, if yes, then freely
choosi ng one pixel as the starting point for next tracing and junp to | ast
step B; if no, this tracing ends, the coordinate list in the queue Qw |

be a cl osed bor .~that is the border of candidate targeted circul ar
poi nt, stY ‘il%gdﬂﬁ%d%’%’r SiRpese thy ayergee t%“?fﬁ%éfedd‘ﬁﬁ‘ézé‘ﬁ%j‘t%ﬂ)fﬁ defigerthg unp

to | ast A0 I «Qf i rcular i [ as_been al.l checked

after St hlsltgg{?)cf1 g\é’ éal;g gl_g n@%%ge %rll%lh Dﬁdegrlciﬁéoélygrﬂégcglfj? ﬁ%h—?@%ﬁly Ht a’e_sk’)' e r‘?cgir_gés bl ack

poi nt  at dnfi@1cBanE fHeMBHabRkity AT ta8 bRk ePRSRES fsqgﬁgdmiszlllig ol .gicﬁ%ﬁﬂlagfth ! ?élﬁc step
d Ing Fesult o eeSep4,

isto_elimnate soni ¢ nmse_atafromthe chec _ :
that is tef ity evdtp ctdied B@meﬁlmé‘eﬁ}cﬁxﬁg fHcQsedd REES WhRA kB FINAGBRE hRasT S

of noise data is the circular geonetric feature. If the code synbol uses
t he two- divmengiwheld whdeTgftht hiss claswd bbiden ivachsidesedc®d theit®rddia sk icddeot
with other sjzes, then do not inplenent this step. As shown in Figure 9, to
one cl osedioBlY geint. f i rstly adding the abscissa of all the border point and
then the accunul ative total divided by the total anobunt of border point to
get center point's abscissa u of the closed border, and then adding the
or di nat e G ogitipningETsRlaHBPinpEIeRtingt he accunul ative total divided by the
total anmount of border point to get center point's ordinate v, using the
center point's coordinate of the closed border to scan the di aneter of
cl osed bolHEPT94§sY pRlctts e apsidening rirculas headt frgim| e goiculan poiwshave hgeh
val ues dl_ ¢d243,d41,7 supgﬁg_sel:the_ 3éera%e di am.?t eir_ is d---(d | Td2+d3+d4)/ 4,
define t HEYBIATH: Eleaseasdraria Faeyr 4 8- Rrstly Gough thehistoaragn. efogirqylar nodntgaared +
| d-d41/d,, .t; f i8S Ller. then.the reliability of the closed
border s’ rfgﬁnéé%% g gﬁ?gﬁ?g&r‘{. t%&zﬁ'n%ﬁ I(‘gltltlmr%bm?@éﬁ\@lltﬁg dbefdblNStpg%gbeql\? TIIEBEC
border, di; ; ‘ r Y Vi f N isS. soni c
t hr eshol gh\s}lg%eggo%értiwe?ﬁgp?%g%ts P@T oset V%?l ea\r{@ajl (?skedcaglngl:}lc eiglelgg? étga{’%g order of
bar code ofigosiibaingR@icitar pBint ROR thi @M geGw &l kil &), RIKOEcrRE! 8&LENEe Tis
process selects the positioning circular point fromthe circular points
have beeniividogghe agd. hiftbgaseinteiwes phs, hgwae cbBesgondaiel ty deuatcllfifoint,
hi stogram of circular point's area to find area value So of the nost
central i 28d pditsprictnendohedp dlae pissiogpraarcdadoorte Thiakge! e dabculdi@nSasabort he
center corresponding to be the area of data circular point, and the area of
posi t i onithgcRunt dustardypsicaeseitiere gre Re dpamgintavn png eslesysdohsicedrdinggnttiae |
area histograminto tw parts, one part

?8??23;3%15&%5&{? Bfghr%ittﬁé gﬁin?)@mt %ﬁ‘eﬁa CAtOT CHRWAPRPRISIS ABe K BT FigNis e Stde can
iti i i | i A ki.nd of | | i b th t i
P ety DaREaGidaf i Al Naris B Feobhi sl S AR Bl a8 fER e Chalinainty "t o

the statistical value the anmount of deep color circular points is 48, so

t he area hLst Ogr nQt ar _the unstable statistical result |eaded by
too o 1 SO AHRT 08 0 RPE b M Rb AT RE UL G B vb ol (8 iR

t wo- di mengit QR oth@98oRfouhli $.d. IRt Emdntifie Gl stdpS ANR, S0LLGEOH M LD

ot her _non_—roundosi ze,} m%éﬁ Si?zrgi)%l(rérgr%’tnﬁnfbénétlﬁlﬁéqgit&’esﬁé,p’fﬁ!tlér}g/t ?dgk%g‘l“gﬁ}hg}/%r%ag t he
area W t hiihieweey @besieshraer dar uﬂarﬁdcdulﬂeEhccmslr&gﬁhﬂ%fmv%%p%%ﬂ BbrdRY Gfc4,

cl osed border area, finding area value So of the nobst centralize

di stri butfediray esahivaltogSanl Andnbhatentalizels pondbngd t:oeOMesté@RGE it that he So
as the center is the area of data circular point, and the area of

posi ti onicagesondngite osevarsl with thesSotahdie ¢dnsdr iofhedmtao pditatiratlhi soinubdtd pl e
can be defined according to the size of positioning point and data point
det er m nélf #&a B pesitionas et ng sevsral hinsesdRer Het phdatewoipatismpliphe tavebar ea

hi stogram .one part. corresponding to data circylar point with So as the
center, OHENPhATCOR Pgégﬁﬁm‘ﬁfﬁgoiﬂgosbfgg}ngg Bﬂi“ﬁg“‘“gicﬁ&i’%’tm pstertingtas pri

soveral Aol S5 405, S TN E S MBS SR 1S,
t00 bi g Qhtal QRUBIHOintAKRRS, Ws LROULNEL Bk ShttCeot SRS {ShbGidlibd REutar

di scar ded.
point with the several times of Sy as the center. This kind of method judges the noise data
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7. Rectangle matching the positioning circular point Four positioning
circular points confirmone independent code synbol, this process makes
sure which positioning circular points confirmthe code synbol according to
the precondition that the positioning circular points at the four corners
of every code conpose one rectangle. The process is as follows: a)

choosi ng theokh0s@She RASI ¢ lcH It h ter of. . e as the first
ref erence poi nt;cgS b) choosie?g({ﬁ%gg%!toﬂ}e% S%Pi)cs(g%%cﬁg%)ééetli%f‘h{{]‘é B°hioq gntlhe
first ref eressceitiasit ttagsthedanddiigfieemee dRehiakd, C) 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

poi nt' s pol. &ecroglediaieiiag the, politjoningirca B i@t i ng the first reference
point's polar coordinate(ri, 0) relative to the rest positioning points,

c [1n], nis the sumof positioning point cells; e) the first reference

poi nt as d@wt @ositicsingt tivailaroptine caeffeneoge isddRndd® &Rk CYhRE B ?EO eSS
coordi nate of the other positioni n]g poi nts about the contour-rectangle of
possi bl e oikes éwewglyhﬁ)@mgipnmg circular points confirm the code symbol according to the

precondition that the positioning circular points at the four comers of every code

compose one rectangle,
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(rg, 6y);

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;
le(rﬂa GU)’
Pou(ry *¥1.414 8¢+ 45), Pa(rg *1, O+ 90)

Pac(ro #1.414 | 04+ 135)



Pi=(ro, 00), 1)2(ro *1.414 , 00+ 45), 1)3,-(r0 *I, 00+ 90) P4-(r0 *1.414 ,
00 + 135) P5-40 *1, 00 180) P6=( 10 *1.414, 00+ 225) P74( r0 *1, OCo + 270)
Pg rO *1.414, 00 + 315) Wherein: Po is the first reference point, 131 is

t he second reference point, the angle of all the polar coordinates is in
[0,360]; O finding the matching polar coordinate fromPl to P8 in the
calculatiopﬁpggwj@rpfg tep d), the matching points Po, Pl and P2, P3
conpose the first targét rectangle, Po and P3, P4 and P5 conpose the second
target rectangle, the matching points Po and P5, P6 and P7 conpose the
third targp&(%eqpﬁqg@§%zgﬁe mat ching points Po, P land P8, P7 wll conpose
the fourth target rectangl’e 8. Data point grouping After the four
positioning circular points of the code have been confirmed, using four

coor di nat eB,.pof, 1 hg, p@Rj)t i oni ng circul ar point to define a closed
guadrangl e, data point within the quadrangl e belongs to the data point of
the current code. Judgi ng whet her one point is within the quadrangl e can be

i mpl ant ed by, 1, sdgilag,whetsyer one point is within the two opposite edges of
the quadrangle in twi ce, the judging nethod is:

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

the polar coordinates is in [0,3607;

f) finding the matching polar coordinate from P; to Pg in the calculation result of Step d),
the matching points Py, P, and P, P; compose the first target rectangle, Pyand P3, P4 and
Ps compose the second target rectangle, the matching points Py and Ps, P, and P compose
the third target rectangle, the matching points Py, Prand Pg, P; 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 to 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=ki*® x 4+ by; y = ky*x + by; the condition

of point (x0, y0) is within the two sides:
(Ki* X0+ b= yo)*( ka* 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



Suppose the linear equation of the two side is: y = kl* x + bi; y =10*x
+1)7 le condition of point (x0, yO is wthin the tw sides: (1(1* xO+ bi-
yo) *( k2* x0+ 1)2- yo) <0; 9. Data point matrix reconstruction Suppose the
nom nal coordi nate 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
t he coordi pateesmuPhositi . It ].ongr i.reul ar points and the

fol | owi ng coor di ngt ehglg?gé%telilﬁ%ﬁ@g{rsn%ﬁy 1?2013%\1”8&0391 e CHSHRIRS forpdRdp nat e
of the datealailate titeatorpigbNdookdiniB S e i pofidt XN K2% Y+ K3 x+ 1(6*
x*y+ k6* y+ k7; (x', y') is the nom'%;l%#é)glg%dg%ipﬁgﬁéﬁé%?Eﬁgcoggirx E%ﬂﬁxéi]!?gul ar
poi nt, (x, X" K8 ytthhe, ofnker xchordiyadt.e yafk,t he circular point in the inage,
inserting the nomnal coordinate of the positioning circular point at the
four corners of the bar code and their coordinate of the image in the above

fornula, caf.cylds dec Bowmiigthtcobidieme ofghathaprods @breilag phli, 89UALHANe L@ Qet
the result kO-k7, and then inserpinP kO-k7 in the equation to get the

coor di nat €°CFHNEE & e icoRulagpaint gn, thantaghdnsirtisgthé ngmihe @eftiglte of the

coor di nateo(gfi ever?\i_d ta |looi nt oé}ut he image in this equation, calculated

t he nomi ndl®>¢98PE HERET FOM L dheyiug cpmickt olothettisr sodmpnd He, cdvediaus e ftihe

sai d coordifa fo tjon ts.the sitioning origin mapping in the
top left cor gée?‘ %lé% Yy %’rg%&ir’nC‘SE‘Hi“ﬁétgteéz%igg’tm?*ewaﬂav»épl\@aﬁ theeqnditntalget

coor di nat ehy gkl Qf ~averyd dat.a ;palat, hn. the. bar code.is odd, the coordinate
val ue after tr ansf{)r rré’ti on néelgépg&%ig{gogoi eleris 8‘1‘6%@%@&8&ﬂl@o&aorﬁu%ér.

10 Reduct itensimatheh ea@oMOn RBE QM g;@raeﬁ&'i‘ | RGeS P werlggiggdggﬁraf ?%3,’[ he

the said step 9 obtained reconstructing data point natrrx, a
i nver se prhcesgeoh thibhequodenalcilitay ﬂtbtndxﬂ‘inﬁh&o@ﬁﬁﬁt@%flﬂﬁ@9%%0&1& rf?lgg%gr code
wor d, using Reed-sol onon correcting algorithmand according'to decodi ng
par anet er “€é%: rhespBAdhagrid sootieato tmgopen@NEhes tHeOpdRoRinCO, i8Ghaphg; fode
word obtained fromstep 8. Wth the devel opnment of conputer technol ogy and
storing t é]%tﬁallggﬁ‘?mﬁh%ﬁ the gtigrofdhe parget rectangle, so the nominal coordinate value of

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 comecting

As shown in Figure 13, the said step 9 obtained reconstructing data point matrix
according to the inverse process of the codeword tayout in the coding process to reduce
code word, using Reed-solomon correcting 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 1o 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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wor ds and pictures al ways acconpany with corresponding multi-nedia audio
and vi deo data. Books always are divided into sone parts according to
chapter and at the sane tinme including page nunber, the reader can choose
to read different chapters according to the contents of the book; the

mul ti-media audi o and vi deo data corresponding to the books al so can be

di vided i -S .COr I r, the reader. al so can choose t he .
corres pon(rjl%O ﬁlgL f)}gﬁi tss&t%@gﬁgsgggﬁg%?gidhgthfé W %%hsd%&l.% (ﬁ{? g?il,spaélé?ﬁﬁa“ﬁdﬂlqnéﬁ‘%i on

can pronounrt®ioh%lss @a® Haodtsted ofy REnt HANsLALEY ~ LRgEwerdy, this kind
of translation and phonetic noeétio%lalsé canléghgﬁb%ggiﬁgﬂwggﬁﬁﬁh‘“de&

mul ti - mediGsingtheass; diandsinnil cOHO g i MvieMEax thdsideg of Nes LN ARNSIoN

code of this invention, the index of this nulti-nedia data can be printed
in the corite¥pdediimteptoaseoraing plecdsonkie Hooks, eivaapdreplenn tthe c6@Bhe s Of

t he books, agd/or the first pag?,of different chapters in the books, or

di f f erent 99P5E846r theyErshages ondifforent shantersi inghe heoksndexifbdrerthilsces of the

mul ti - medi ata.can be.re by, nul tj-nedja playing device and chosen to
the playi %g%a%‘@%l asﬁﬂ“ea%%ﬁﬁ? f%‘&f‘l%}" .d’*lsvﬁlélﬂr%dlai%@ﬁlbh@ﬂ'ea@o@emﬂti-mmdﬁ

i nvention s b p i Lon, printed as the shading of page with the
array of Eode sfﬁ%%ﬁ?méﬁg&%qﬁgﬁea%yﬁgégﬁ¢5ﬂ?§“%39§F?ﬂé the code, thus it is
not necessary to focus on when the reading device is reading the code

eyl DUt ion LD O O G BRI B on R 5 o

typesetting is beautifu en the two-

used as t ReadiMdex pake Wi t%'zﬁ‘f;ayr@d&%edsﬁlﬂjol ué‘idngtgl Iha'oy@iﬁgﬂt%gtﬁ&%gif#% g‘gg hod

to nmake all kinds of different publication’have e uni que

code, thi sodd, nusoft is mandedcdsauitd ifeshsCAORIbS tEORMERMEvidOk LAGnS P EaGand
application of the multi-nedia data publication.
symbol but always obtaining the code symbol between lines, 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 every two-dimensional code all consists of 16 bits decimal number
bl

divided into 6 functional sections, every section has fixed digit number Jength including;
language number, classification number, class index number, page sequence number
2

code sequence number, error check number.

For example the multi-media index coding information of one publication is as follows:
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The progranm ng structural of the standard two-di nmensional code publication
speci es index coding and nulti-nedia data i ndex coding corresponding to the
different parts in the said publication includes: The content of every

t wo- di nensi onal code all consists of 16 bits decinmal nunber, divided into 6
functional sections, every section has fixed digit nunmber |ength including:

| anguage punber, classification nun?er, cl ass i ndex nunber, page sequence
nunber , cggg&gggﬁgﬁﬁgjn@#ﬁgiﬁﬂggﬂwﬂighec%@ﬁdﬁgﬁﬂﬂﬁﬁaﬁ exanpl e the

nul ti-media index coding inforpmtion of one puﬁé' tion is as follows:
Language nunber cl assification nunber class indeX nunber 110100258 Page

sequence piERRRL&G en . L check. AL r..0035129 Wher ei n:
The Ianguagé nﬁnbgg%rg%?ﬁe &gﬁggageicﬁg?ggA Cgﬁgc@%apﬁanQ |y defined for

t he two-di@3si onal code conplicati on of the publication, the | ength of the
| anguage nunber is 1 bit deci mal nunber, divided into Chinese, English,
French, German, Russian, Spanish, other |anguages and 2 candi date

| anguagesWhesdimg nunber 0,1,2,3,4,5,6,7,8,9 corresponding to represent. The
classification nunber is the classification digital code specifically
defined for the two-di nensional code conplication of the publication, the
"cl assi fi Ciat i lomguage swebérf iicaht yladghdgeedigat ofodiengpdcdfiddig depkedsS HBEI @8
suited the publication. This period of serial nunbers represents the

concr et e {ozdigiapioat] eode gompleation odvler yulilmagomdes leBgdrof tht kagifgeanmnien
nunber is. 2 ﬁ%ts deci mal number, the classification of the two-di nensional
code is ifi tHE [srgl glumbsy. goyidedoinia Clinerex Fghsler Fraachh&eonaier Russian,

representing.di qgi,t eci fical def.ined for the two-di nensionpal code

Conp! + cat POiD s SBTRRERSRIGY, TR e smourmomeEr . opdesSodaby

nunber is.6.0it S i1 nber, conpiling nunerical nunber according to

t he denaﬁﬁﬁggb%ggﬂfghi Smg%ecies and sequence when dividing, the class

i ndex nunber val ue range of the two-dinensional code is from 000000 to

?gggighugglg ¥1a9§i‘ﬁéa’tﬁﬁtﬂu%b69fis NE E%sﬁﬁga(ffogsdigﬂﬁt cc%'evs%e%ﬁ%%tﬁ; %Eﬂieu%d golraﬂ%g
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 1s 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 1billion kinds of publication.
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So, the quantity of |anguage nunber can be divided into 10, every | anguage
kind can be divided into 100 species (classification) nunbers, every
species can publish Imllion kinds of books. Thus, every |anguage kind can
publish a hundred mllion kinds of books; this coding schene can support

| billion k%gds of publication. The page sequence nunber is the page digit
mar ki ng addpe edgé ntquebdventnberdi RN S4QNEkit GRA8:Qf 4 d.ne gatjon. The digit
nunber of every page sequence nunbgﬁ’ist4 bitgﬁﬁg%?ﬁgﬁﬂﬁtﬁ%g&%F@P%PPPﬂg to

code the nEffst PEdie nulrsetionmctor digigntmbthef peee FAGUREENEQS ﬂl%%@éryiﬂp@%?{sf rom
01. The coge.se@genge nunber of every two-di nensional code has the value
range front 017f0" YOI EERUIBR dhpade thihermsidend npubki sabidimg arthy phass@0gce of

t wo- di nensja\perggh,éé)gremo&bglg%e % its page sequence nunber and code sequence
number represthfed as PP seqpenpe ppneinpk evesy twe-dimetsionalioede s tbe
publi cati opglhmogidrans) opal,cage .compi |l ation to check the correct errors of
codi ng. The val Seé of par@?;}gb?g iFg’r(r;%a tl%lt"é T PORKe PR lisstar onlpi hes deaci nal
nunber s of tvaodin@siotdl &db al net; el i.vely and in sequence putting
the frontal 15 deci mal nunbg%%efFo%&%ﬁgsﬁéﬁﬁg-H%8%§ ﬁ&fgxﬂﬁﬁ€2@5¥‘“mﬁmf

publ i cat i cepaEsecrittrac’@0OIRMEI. nunber, "rand "2" as weighted factors, and

respectively multiply with deci mal nunber of cardinal nunber, and then
product sumis divided by nodulus 10, wherein every section of cardinal

nunber nul thepparisg bitiis thewestghingtstr baekOpubis A0- 41+40= 6--*1+6=7, if
the product is nore than 10, then toﬁpladd ?f\dgl ?ion§%§%fot%a%?oq%hﬁo§n%lragﬂ%?
with si ngl@ceh Gietcotregerivey ot @dget every product sum when every product sum
is less than 10, to add 10 to the product sum and then be divided by

nodul us 1Q, and the difference between its renmainder and 10 is the val ue of

parity bi t.hesglvhal vatifyebivfis talenlptditiyy thei frownl § RN anmaANYuhBLE 98 o figm 1

to 10, when parity bit is 10 represented by "0", so the parity bit onFy can
be 12345 G-fglé:gfatlglé ﬁn%?%_@g_ﬁ\@ijﬁ&l@i B! Sqgeepultig BeGirdht 168)ecinal numbers
SIS RIS ol 8 Bl e v o
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 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. So the value of the parity bit only can be any integer from 1 to 10

when parity bit is 10 represented by “07, so the parity bit only can be 1234567890
Forexample:l 1 6 0 6 3 4 5 2 ¢ o 8 6 2 9(6)
21 2 21212 1 21 29
Product:1 2 6 0 6 6 4 10 2 0 0 16 6 4 9
Sum of every product:

I4246+H0+6+6+4+(1+0)42+0+04(] +0)4-6+4+9=54
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54+10-5.4 Parity bit: 10 4=6 Checking cal culation: 1+2+6+0+6+6+4+(1

+0) +2+0+0+( | +6) +6+4+9+6=60 60+10=6 Reason: when the sum of separate product
of parity bit and the frontal 15 val ue of deci mal nunbers of coding can be
di vided by the nmodulus , the coding is right. So, code 1160634520086296 is
a correct publication multi-nmedia index coding. The characteristic of the
publicatign;ﬂﬂﬁlfinensional code conpilation structural is that the
structure %f publication nulti-nedia index coding is 16 bits deci mal nunber
and be conpil ed as two-di nensi onal code, each section of length is constant
digit nu Sy i_stribution of every publication nmulti-nmedia index

codi ng igp%ﬁﬁ&ﬂ%?ogﬁé conpi | ed two-di nensi onal code ensures correct reading
of MPR reader or other nulti-nedia playing devices, it is convenient to
manage t hey.cQn For. exanpl e: when the two-di nensional code of this
inventione%gg%%%%ﬁéﬂgggb86296, that can be divided into 6 sections
according to the order, the | anguage nunber is fixed as 1, the

cl assificatyon o i i t,he. gl ass index number is fixed as
063452,thZ$%§83Q§g§ﬁ£ﬁé§°ﬁﬁﬁ§g9ﬂ@é%??§366§§‘ 086, the code sequence nunber
is fixed as 29, the parity bit is fixed as 6, thus getting

1-16- 063452-QL@6- 29-6, so the two-di nensional code conpilation is the 29th
code on the page 86 of the 063452' 1d publication with | anguage kind code 1
and classification code 16. C ains 1. A two-dinensional code, having

code synmbplgeg0 W?%h Sfie 30nPbf @é’péi? e 325%%2%& Gl Sbil\’\'imtl%1 ol Tl GrENts g@hé gog': q

refl ectance on a basenent; sai I's”a rectangle, wher

bar code ¢&lihsl umifedd 6f GEe GMRAiviAEEHS Ald Hodahs. Ak rc_@ﬁ'lgtgqls Aknequal
intervals and the cells located at four corners of said code®symbol are

four positioning dots units for defining and recognizing the border, the

rest of tHe ekl s60EBesTEISE20MistScorfdl fulRE:d RRlNthedpt Hddnbd@nar e | ar ger
than said data units; said data units are all within the rectangl e defined

by linking said positioning dots units centers; a plurality of said code

synbol s arke atarangedicr@neapeslication thhalinasesRNtoseashedstlon iRl §ds {52
code matrix, including at |east two sane code synbols, and adj acent code

synbol s sthartustareocf publiveson hoifti-ngeditotsleyrblifig is 16 Bts JEbendl WantHerang banal
code accordinP to claim1, characterized in that the shape of said bar code
cell is somledos, twordimenginpaietodef cashisdeipos it looging @otenudigitsinshed whe e
t hat ofsgnidma nits. o . o o _
istribution of every publication multi-media index coding is unique, the compiled
two-dimensional code ensures correct reading of MPR reader or other multi-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 scquence 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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3. The two di nensional code according to claim2, characterized in that
sai d code synbol includes 10x 10 bar code cells, wherein except the
positioning dots units, every adjacent 8 data units constitute a group to
represent one code word; the coordinates of said positioning dots units are
respectively (0,0), (9,0), (0,9) ,and (9,9); in the chessboard coordi nate
system defi ned by coordi nates of sitioning dots units, the data units
are divided into 12 groups 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 second group
include (3, Q) A {wb-Bimensnd) codeBnfling ticldymbcts ddmpiise ak) arrdsPotlilar cbig unit
coordi nates of the third group include (?&6), (8,%), (7,1, (8, 1), (9,1,
(7,2), (8el)witk Qifﬁa}éntfogﬁcau Réflect@ot dir Adassn@ft; dadhecddeusbobis@upctafigk yude

(3,2), (4.2), (2,3), (3,3), (4,3), (2,4), (3,4), (4,4); the unit

coor di natdsreid stidebdri dade gilloup sankt kodle syrBhd) are(®)id)Jot Brdhged &, &ual (7, 3),
(5,4), (6,4), (7,4); the unit coordinates of the sixth group include
(0,3), ( mf@)vsﬂlf"(a@smgq et Jagaled( 1 fa)r comersy 6 e Sypabpre REpuianng

(3.5 (458 s SyRC R SUBbahe oo ol & Bnfgroled faae
2,5), 3,9, (4,5, 2,0), 6), 4.6 3,.7), T it .
Coor ) nast bt dob Rty Bt b o finfdsald o] il el ighin ¢ o

(7,6), (5,.7) AW i r.oi 44 e (0,7),
(17 ( Bepabgegifing By Making GRS Qi s o oMLY OFHIRE o
the el evepdds@HFOMP atd sk ated cSpBledly fn o baseimBht sdafnl&kly fohtdd as 64082, (5, 9),
(6,9); the unit coordinates of the twelfth group include (7,7), (8,7),
(9,7), (tudbix, i08u8ng £teB) twé GaB} coldB sPhbols, andladjaqent nbdengympbddd seati on
using the two dinensional code as clainmed in claim1, characterized in that
sai d publanatwvoposiBopng dofesinité.t h normal words and pictures and the two
di rensi onal code to be recognized by a device, the said code synbol of the
two di nensional code is conprising of array of bar code cells with
different optical reflectance on the hasement. 5., The, printi
publ i cati on C@Eﬁ Y n gIPERYR Fode aRRIF gt r I[]]?H’Ei s Fherigteriged d“élg etp‘gynbol s
can not se by ey i Dy RO eadi i e O . W th
ol waT 4% S b Eie st SRR Qe R QB bE ARTEDN o SRPALRTS
6. The pﬁ%ﬂ%%ﬂﬂo@ﬁ&ﬁ@ﬁéﬁhﬁ@ according to claim4, characterized in that
said bar code cells includes deep color cells and light color cells
representing respectively the values of binary system1 and 0, and said
| ight color cells can be shown directly by the background col or of paper or
ot her print hebhaitmo dimensichal Thée pedondinggo paldli athaactecaedr wi thgt sadcl ai m 4,
characterized in that said code synbol cells are printed with infrared ink
t hat showedelsyohleal dngludastliOedibei eqdetaslisl wieseiarexcent g Bosgoning defp eitspect rum
and shows sane reflectivity to lights of visible spectrum mhiug &ge ot her
cont ent s ¥eVerdiAeENE He el BlitpgensiyHE Gt FRY IHReHEIHE 9§ t9den ¥ dsihe to
lights of t infrared spectrum .. 8. The.pnintij incat i accor di ng
o el ai meaor e Bl s iy o et SHPLL I PEGoBY Tigd 2hé ©f
t wo- di mensi i ' i ' '
corres poﬁ%itﬁg%egg%%?? g?(ngﬁi ge;?:%sg&%;&bh%&?gi%Ogﬁﬁ%}?gcgfi%n&%ﬁgﬁ%%d%t&bl i shi ng
speci es iadeXhe AidNGniff ars &l abyth G2t ¢:8fps that r@pedivBCRPTRMIRHNQMeOf t he
t wo- di nensi onal code conprises the follow ng steps: 1) reading the code
synbol s Byordsthrourdt eeadinags df\the dirstg@blp nigecladeg(1gy), €0 GYnbal, 1) (Byy; 2)
bi nari zing the gray code synbol image and get a binary i mge;

(0,2), (1,2), (2,2); the unit coordinates of the 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 fourth group
include (3,2), (4,2), (2,3), (3,3), (4,3), (2,4), (3,4), (4,4); the unit coordinates of the
fifth group include (5,2), (6,2), (5,3), (6,3), (7.3), (5,4), (6,4), (7,4); the unmit
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3) parsing the binary inmage, detecting the margin of each dot to obtain dot
i mges having margin; 4) parsing the dot inages having margin to track
their closed borders and giving up all the non-closed borders to obtain an
i mge conprises the closed borders; 5) parsing the inage of the cl osed

bor der's, BORMKLAC DG AY SouNINIAR, 5T 5] @sAc b de), LnspIdls] (1.9 se! ect

the positioning dots units; gt positionin S units in a
rect angl ehéroge cd@rdarlee of tanevehthglréup MebRleqR,3h,h®,30.0@ehHsyd0(8,5), (9,58r oupi ng
the data units fromthe i mage of the code synbols; 8) reconstructing a
mat ri x of(§@at @ Qnikesmitandrdiftes efl tivi mightb gptesp acbweied2ify, od)t ¥B5), (2.6).se
process of codes |ayout in coding process. 10. The nmethod according to

clai m 9, (38ar@cDefd, Ded.Vh thhanittdeerdipasesessthefnigdy grovp neclpds(3Pokd.Af dot s
por der o472 69)cBuR (R:45d W6 DF S B Rpein:carar BF Sk st ldang
def i ni ng Oré @ BsEa naroeibe Erered ORI TG PSS Koy 2t o
area o Smonshel CRLREAHCR) G EEN I PR oF B RIS et Mnge,
o cul ar ot e B T ar Pret S oL B TRE CPLy s, “step 575 &
process of recognizing the circular dots, conprising:
4 A printing publication using the two dimensional code as claimed in claim I,
characterized in that said publication is printed with normal words and pictures and
the two dimensional code to be recognized by a 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.

5. The printing publication according to claim 4, characterized in that said code
symbols can not be seen by eyes in normal reading environment; or compared with

normal words and pictures, said code symbols can not be seen easily.

6. The printing publication according to claim 4, characterized in that said bar
code cells includes deep color cells and light color cells representing respectively the
values of binary system 1 and 0, and said light color cells can be shown directly by

the background color of paper or other print mediums.

7. The printing publication according to claim 4, characterized in that said code
symbol cells are printed with infrared ink that shows different reflectivity to different
lights of infrared spectrum and shows same reflectivity to lights of visible spectrum,
while the other contents covering the said code symbol use ink printing transmissive

to lights of the infrared spectrum.
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51') adding the pixel abscissa of all the border points of each cl osed
border, and then dividing the cunul ative total of the pixel abscissa by the
sum of border points to get the pixel abscissa u of the center point of the
cl osed border; adding the pixel ordinate of all the border points of the
cl osed bordeg, 1apd m&g% LpLding: e AHIULAL ENMEn t 9 Bha@bickD&) Pihxlator di nat e
by the sun1g% bordg# p ﬂ?glto gefitheH%?xel ordinate v o# the center point
of the clippadatRar dffied bP2ho tvarERE&hs@al Qodehacinixethe aoatidicdat @8a (dexVv) of
the center point of the closed border finding the diameter of the cl osed
bor der i roflipgrcaticspaidiigns tdfegeait pasrof thegtaid pabliesion esyedii mallighidf,
d2,d3,d4; 53') calculating the average dianmeter d=(dl +d2+d3+d4)/4, and
def i ni ng spbmesioderdecsling efrrdal phbdiegiiee N=I d- dl | / d+i d- d21/ d+| d- d31/ d+i d- d41/ d;
54') calculating the value N of each cl osed border, discarding the closed
borders having a value N greater than the setting threshold value TN
according to,actual .statistic results, and cansidering.the r cl osed
borders as the”b5roERs Bet Bﬁﬁﬁegﬁé“?ﬁpgﬁngnﬁo?Eg mmn§h$§%§%§&h§pﬁgds
according.to claim9 or 10, characterized in that the process of matching
t he positlgning dots units in the rectangle node in the said step 6)
i ncl Udeswg rgé&n%cwédde&ymﬂs%mﬁﬁ% aPRadhh ARV R, Q&ﬁn%'ﬁ' draj Qoddgyreit er of
i mge as irst reference dot; 62) choosing thé other closest positioning
dot wunit ik@pd:he first reference dot as a second reference dot; 63) using
t he side de?ined by the two reference dots as a reference border of a
t arget re)bangleg thheralicodt syrsbarisngeantbgetadindrg uorggi n, and cal cul ati ng
t he second reference dot's polar coordinate(ro, 00); 64) calculating the
rest posi¥isring theobiganynimage, geeetingciheraargiy ekeqahidotdy qbagimdoy énpgest he
first reference dot's polar coordinates, i 11--nbwherein n is the sum of
posi ti oni’HYNEJBYE&NeNni ts: 65) using the first reference dot as a center,
relative to the reference side, cal.culatingt 0Qr,di. f the
other  posh et e 4ot S BLs Al S Bhoxsh S0 b0 B PRE 3D afle
synbol s; the non-closed borders to obtain an image comprises the closed borders;

5) parsing the image of the closed borders, computing the area within every closed

border in order to select the positioning dots units;

6) matching the positioning dots units in a rectangle mode to select one single image

of the code symbol;

7) grouping the data units from the image of the code symbols;

8) reconstructing a matrix of data units; and

9) reducing codes according to the inverse process of codes layout in coding process.

10. The method according to claim 9, characterized in that the process of
selecting positioning dots units in said step 5) includes:
51) computing the area within every closed border so as to count an area histogram
within all closed borders and finding the most concentrated area value Sy from the
area histogram;
52) defining the closed borders, centered at Sy and complying with a regulated error
range as the data units; and defining the closed borders, having an area of a known
multiple of Sy and complying with a regulated error range, as the positioning dots
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P =(r0,00) P2=(r0 *1.414 ,00 + 45), P3=(ro *1,00 -F 90) P4-(r0 *1.414 ,00 +
135) P5=(ro *1,00 + 180) ro *1.414,00 + 225) PHro *1,00 + 270) Pr( ro
*1.414,00 + 315) wherein: PO is the first reference dot, Pi is the second
reference dot, the angle of all the polar coordinates is in [0,360]; 66)
finding the matching_pol ar coordinates fromdots Pi to Pg in the

cal cul at i \Bhtsy wégrein yhesilg,kgown baecedensalisige icirculpedotat beimethed faghes Po, P1

and P2, P3 w.l| canpose the first target rectangle, .if the matchjng is not
successfdf‘?lufi??enbeg‘g%e‘?’ﬁi W‘h&isfepdgbsa %éo‘ifﬁ%l Oéiegwn%{ﬂ%lt WCPfarc‘{?ﬁiaose t he
second tagoglﬁ%isin:\gct angle, if still not successful, then determning if the
mat ching o ots" PO and P5, P6and P7 will conpose the third target

rectangl esyy %ddﬂ%t thg ;ﬂ;?;@vs@l%lﬁ:fdtﬁsa 393i1 e bHEEr u&fh@dﬁe@&l{‘&okéd ﬁcnﬁ?xg;?ﬂclf:{ﬂeﬂg 0

dots Po, Pond Pg, conpose the fo target rectang still can

not be madicidag, theRemuldtiecdeel g phadl laBscissa bykRe syl fRERPGoRES R gitNg t O
claim9 or 10, characterized in that the grouping process of the data units

in said shepixz) absecsbaided the &hjergefrit mif g dosdddmedbrpadiiig thatpéralordiaser ding to
the coordi nates of four positioning dots units, and 72) judging whether
the dat a frilkthe dpedeppoinisofithe clgsediborden andathendividing thndurnhletivatodal wii t s

within th vadri] ateral, belonging to.the current code synbal;
tﬁe %me?ordmate {)y the sum 019 borger points to get the pixel Ordmatg v of the center

point of the closed border;

52"y according to the pixel coordinates (u, v) of the center point of the closed border
finding the diameter of the closed border in four directions to get four length values
respectively di, d2,d3,d4;

53')  calculating the average diameter d=(d1+d2+d3+d4)/4, and defining the round’s
standard degree N=id-d1}/d+id-d2|/d+|d-d3|/d+|d-d4}/d;

54) calculating the value N of each closed border, discarding the closed borders
having a value N greater than the setting threshold value Ty according to actual
statistic results, and considering the rest closed borders as the borders of bar code

circular dots.

11. The methods according to claim 9 or 10, characterized in that the process of
matching the positioning dots units in the rectangle mode in the said step 6) includes:
61) choosing the closest positioning dot unit to the center of image as a first reference
dot;

62) choosing the other closest positioning dot unit to the first reference dot as a
second reference dof;

63) using the side defined by the two reference dots as a reference border of a target
rectangle, the first reference dot as the origin, and calculating the second reference
dot’s polar coordinate(ry, Up);

64) calculating the rest positioning dots units” polar coordinates (r;, 0;) relative to the
first reference dot’s polar coordinates, ic]1~n],wherein n is the sum of positioning
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and the process of reconstructing the data units' matrix in the said step
8) including: 81) setting unit nodul e coordi nates of four positioning dots
units, and then setting chessboard coordi nates of each bar code cell; and
82) according to coordinate correcting formula, calculating the

corr espongling,goordi nates of the bar code chessboard according to the
center coordinates of each data unit. 13. The method according to claim 12,

char act ergsy @gink thd hat rdbenb@iMNod OfentdtdGING WD RORTORR 8 dafulihpi n the
quadril ateral or not of the said step 72) includes: respectively judging

whet her ahepdeai coddinhichibf thchahémsgioainpsdond usity 6 CBRO FuttanglcsiodessHblct he
quadrilateral or not; if yes, this dot being wwthin the quadrilateral; if
no, this foatcodesyrgbeler within the quadrilateral; setting the |inear
equation of the two sides y= x+ 131; y= k2*x + b2; the condition of dot
(x0, yo) haréhim the two sides: (Ici* xo+biyo)*( k2* xo+ b2- yo)<0.

Po=(rp *1.414 8¢ + 45), Ps=(x5 *1,0¢ + 90)

Pi=(ro *1.414 0, + 135)

Ps=(ry *1,0p + 180)

Pe=(19 *¥1.414,0, + 225)

P7=(1y ¥1,08¢ + 270)

Pg={ 19 *1.414,8p + 315)

wherein: Py is the first reference dot, P, is the second reference dot, the angle of all
the polar coordinates is in {0,360];

66) finding the matching polar coordinates from dots Py to Pg in the calculation result
of Step 64), determining if the matching of dots Pg, Py and P,, Py will compose the
first target rectangle, if the matching is not successful, then determining if dots Py and
P3, Py and Ps will compose the second target rectangle, if still not successful, then
determining if the matching of dots Pg and Ps, Psand P will compose the third target
rectangle, if not successful again, then determining if the matching of dots Py, P,and
Ps, P7 will compose the fourth target rectangle; if still can not be matched, then the

decoding fails.

12. The method according to claim 9 or 10, characterized in that the grouping
process of the data units in said step 7) includes:
71) defining a closed quadrilateral according to the coordinates of four positioning
dots units, and
72) judging whether the data units are within the quadrilateral or not, and the data
units within the quadrilateral belonging to the current code symbol;
and the process of reconstructing the data units’ matrix in the said step 8) including:
81) setting unit module coordinates of four positioning dots units, and then setting
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chessboard coordinates of each bar code cell; and
82) according to coordinate correcting formula, calculating the corresponding
coordinates of the bar code chessboard according to the center coordinates of each

data unit.

13, The method according to claim 12, characterized in that the method of judging
whether one dot is within the quadrilateral or not of the said step 72) includes:
respectively judging whether one dot is within the two groups of corresponding sides
of the quadrilateral or not; if yes, this dot being within the quadrilateral; if no, this dot
being not within the (juadrilateral; setting the linear equation of the two sides y= k;*
x+ by y= ky*x + b,; the condition of dot (X, yo) within the two sides: (ki* xgtb;-

Y{))*( ko* xgt bp- yo)<0.
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