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Mpeaucnosue

Llenu n npuHuMnbl cTaHgapTMsauum B Poccuiickoin ®eaepaummn yctaHoBneHbl denepanbHbIM 3aKOHOM
oT 27 aekabps 2002 r. Ne 184-03 «O TexHU4eCKOM perynmpoBaHumn», a NpaBuia NPUMEHEHNU HaLMOHANbHBbIX
craHgapTtoB Poccuiickoin @eaepauun —FOCT P 1.0 — 2004 «CrangapTtusauus B Poccuitickon ®egepaumn. Oc-
HOBHbIE NOMOXEHUSI»

CeepeHus o ctaHgapTe

1 NOArOTOBJIEH O6wecTBOM C orpaHu4eHHon oTBeTcTBeHHOCTLI0 «PUT CEPBUC» coBMmecTHO ¢ Acco-
umaunein asTomatudeckon ngeHtndmnkaumm «KOHUCKAH/TC1 PYC» Ha ocHoBe COBCTBEHHOIO ayTEHTUHHOIO Nepe-
BOZla Ha pYCCKUiA I3bIK CTaHAapTa, ykasaHHOro B NyHkTe 4, BbinonHeHHoro OO0 «PUT CEPBUC»

2 BHECEH TexHu4eckumM KomUTeTOM no ctaHaaptusauum TK 355 « TexHonomm asToMaTUYECKON M AEHTUGM-
Kaumm n cbopa faHHbIX U GUoMeTpUsI»

3 YTBEP)XOEH VI BBELEH B JENCTBUE Mpukasom PefeparsHONoO areHTCTBa Mo TEXHUYECKOMY pery-
nuposaHuio n meTpornorin ot 14 mas 2010r. Ne 79-ct

4 HacTosimii cTaHaapT uaeHTUYeH MexayHapoaHomy ctaHgapty MICO/M3K 24778:2008 «NHdopmaumor-
Hble TeXHororMn. TeXHONorMmn aBToMaTu4ecKon naeHTMdukaumm n céopa gaHHbIX. Cneundunkaums CUMBOMUKK
wtpmxosoro koga Aztec Code» (ISO/IEC 24778:2008 «Information technology — Automatic identification and
data capture techniques — Aztec Code bar code symbology specification»)

Mpu NpYMeHeHUN HacTosILLEero cTaH4apTa PEKOMeHAYETCS UCNOMb30BaTb BMECTO CCbINTOYHbIX MEXAYHa-
pOAOHbIX CTaHAApPTOB COOTBETCTBYIOLIME UM HaLMOHarnbHble cTaHaapThl Poccuiickon deaepauun, ceeaeHns o
KOTOPbIX NpuBeAEHbI B LONONHUTENBHOM NpurnoxeHun JA

5 BBEJEH BIMNEPBbLIE

6 Cneayet 06paTuUTb BHUMaHWE Ha TO, YTO HEKOTOPbIE ANEMEHTbI HACTOSILLIErO CTaHAapTa MOTYT GbiTb OGbek-
ToM nateHTHoro npasa. MCO u M3K He HecyT OTBETCTBEHHOCTb 3a YCTAHOBMEHWE NOATMHHOCTU Kakux-nnbo unm
BCEX TAKWX NATEHTHbIX NpaB

UHopmalus 06 UsMeHeHUsIX K HacmosLweMy cmaHdapmy rybriukyromcsi 8 exxe200HO UsdagaeMom UHGop-
MauuoHHOM ykasamerie «HauuoHansHble cmaHOapmbl», & mekcm u3MeHeHUl U rorpasoK — 8 exXeMecsayHo
u3dasaeMbixX UHGhOpMaUUOHHbIX yKazamensax «HayuoHanbHbie cmaHOapmbl». B criydae repecmompa (3ameHbi)
unu ommeHbl Hacmosiueao cmardapma coomeemcomaeyrouiee yeedomreHue bydem ornybriukoeaHo 8 exxeme-
CsI4HO U3dasaeMoM UHGOPpMAaUUOHHOM yKka3amere «HalyuoHarbHble cmaHOapmbi». Coomeemcemeyrouas UH-
gopmayusi, ygedomrieHue U meKcmbl pa3melyaromesi makke 8 UHhopMaUUoHHoU cucmeme obLeeo rosb308a-
HUS1— Ha ogbuyuaribHom calime PedeparibHO20 a2eHMemeaa o MexHU4eCKOMY pezy upo8aHUro U Memposioauu
8 cemu MiHmepHem

© CrangapTuHdopm, 2010

Hacroswwmii ctaHaapT He MOXET GbITb NMOSTHOCTHI0 UMW YacTUYHO BOCTIPOU3BEAEH, TUPaXKMPOBaH U pacnpo-
CTpaHeH B kayecTBe oULMansHoOro u3naHus 6e3 paspelleHns denepansHOro areHTCTBa rno TEXHUYeCKoMy pery-
NMPOBAHUIO U METPOIOTNK
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BBegeHue

Aztec Code siBNsieTCS ABYMEPHON MaTPUYHO CUMBOMKON, CUMBOMbI KOTOPOI UMEIOT KBaapaTHYo (popMmy
1 COCTOAT U3 KBaApaTHbIX MOAYNeN, pacronoXeHHbIX Ha CeTke C KBaapaTHbIMU AYeKaMu, B LEHTPe KOTOPON
pacnonaraeTcs WabnoH noncka « MULLEHb Y, COCTOSLLIMIA U3 KOHLIeHTpUYeckux ksagpatos. Cumeornsl Aztec Code
No3BOSIAT KOAMPOBATL Kak Marble, Tak 1 Gonblune 06 beMbl AaHHbIX C YPOBHEM UcnpaBrieHus olmnbok, Bbibrupa-
€MbIM MoMb30BaTENEM.

Hacroswuii ctaHaapT pekomeHaoBaH ANst NPUMEHEHUS U3roToBUTeNsaMmn obopyaosaHua ansa paboTel co
LWTPUXOBBLIMW KOAAMUN U NMONb30BaTENAMU JaHHON TEXHOIIOrMU, obecneynBasi COBMECTUMOCTb NPOrPaMMHbIX W
annapaTHbIX CPEACTB, NpeaHa3HauYeHHbIX Ans hopMUpoBaHUs v cuMTbIBaHUsSI cuMBonoB Aztec Code.

CHocK1 B TEKCTe CTaHAapTa, BblAeNeHHbIe KypCMBOM, NpuBeaeHb! Al NOACHEHUs TekcTa cTaHaapTa.
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HALULUWOHANBbLHBIA CTAHOAPT POCCUUCKON OEOQJEPALUUMN

UHdopmMmauNOoHHbIE TEXHONOTUN
TEXHOMOrMn ABTOMATUYECKON UOEHTU®UKALIMKM U CBOPA OAHHbLIX

Cneuudukauma cumBonukn wrpuxosoro kopga Aztec Code

Information technologies. Automatic identification and data capture techniques. Aztec Code
bar code symbology specification

Darta BBegeHnsas — 2011—07—01

1 O6nacTb npUMeHeHusA

HacToswmii cTanaapT ycTaHaenmeaeT TpebosaHus k cumeonuke Aztec Code', Bkniouas meToa koavposa-
HUWS 3HAKOB AaHHbIX, NpaBusia KOaUPOBaHUSA U UCTIPABNEHNS OLUMGOK, CTPYKTYPY rpaduyeckux CMMBOSIOB, TpeGo-
BaHWsA K pasMepam CUMBOJSIOB W KaYecTBY UX NeyaTu, pekoMeHayeMblii anropuTM AekoaMpoBaHnS, a Takke npu-
KnafHble napameTpbl A8 NPUMEHEHUs, 3ajaBaeMble Monb3oBaTeniem.

2 HopmaTuBHbIe CCbISIKK

B HacToseM cTaHAapTe UCToSb30BaHbl HOPMATUBHbBIE CCbINTKU Ha creayoLme cTaHaapTbl U Apyrie Hop-
MaTuBHblE AOKYMEHTbI, KOTOPble HEOBXOAMMO YYUTBIBATL NPU UCTONb30BaHNM HACTOSILLErO cTaHAapTa. B ciyyae
CCbINIOK Ha JOKYMEHTbI, ¥ KOTOPbIX yKa3aHa AaTa yTBepXaeHusl, Heo6xoaMMo Nosb30BaThCs TOMBKO YKasaHHON
peaakuueit. B crniyqae, korga AaTta yTBepXAeHWS He NpuBedeHa, criedyeT nosb30BaTbesi NocrneaHeln pegakumei
CCbIfTOYHbIX JOKYMEHTOB, BKIlOYas fMobble NonpasKkn U U3MEHEHUS K HUM:

NCO/M3K 646:1991 UHdopMaLMoHHbIe TexHoMorMn. Habop 7-6uToBbIx kKoanpoBaHHbIX 3Hakos MCO ans
obmera nHdopmauveii (ISO/IEC 646:1991 Information technology — ISO 7-bit coded character set for information
interchange)

NCO/MBK 15415:2004 NHPOPMALMOHHBIE TEXHOMOTUW. TEXHOMOMMN aBTOMATUYECKON UAEHTUDUKaLNN
cbopa AaHHbIX. CneundmKaLma UCnbITaHUA Ka4ecTBa NevaT CIMBOSIOB LUTPUXOBOTO KoAa. [iByMepHble CUMBOSIbI
(ISO/IEC 15415:2004 Information technology — Automatic identification and data capture techniques — Bar code
print quality test specification — Two-dimensional symbols)

NCO/M3K 15424 UHdopmaLMoHHbIe TeXHONOMMK. TEXHOMOMM aBTOMaTUYECKON naeHTUdMKaLum 1 cbopa
AaHHbIX. aeHTudmKaTopbl HocUTeNe AaHHbIX (BKItoYasa naeHTudmkaTopbl cumeonuk) (ISO/IEC 15424 Information
technology — Automatic identification and data capture techniques — Data Carrier Identifiers (including Symbology
Identifiers))

NCO/M3K 19762 (Bce yactu) MHdopMaLMOoHHbIe TEXHOMOMMN. TEXHONOMN aBToMaTU4ECKON aeHTUdMKa-
Lmn 1 coopa AaHHbIX. FapmoHmanposaHHbIn criosaps. (ISO/IEC 19762 (all parts) Information technology — Automatic
identification and data capture (AIDC) techniques — Harmonized vocabulary)

AIM Inc. MexayHapoaHasa TexHudeckas crneumdmkauus: UHTeprnpeTaummn B paclumpeHHoM kaHane (AlM
Inc. International Technical Specification: Extended Channel Interpretations):

-yacTb 1. Cxembl naeHTUdMKaLmm n npotokon (Part 1: Identification Schemes and Protocol);

-yacTb 2. [Mpoueaypa pernctparum HabopoB KOAMPOBaHHBLIX 3HAKOB 1 ApPYrX gopMaTos AaHHbIX. PerncTp
Habopos 3Hakos (Part 2: Registration Procedure for Coded Character Sets and Other Data Formats. Character
Set Register)

) Pexomendyemoe HauMEHOBaHUE CUMBOIUKU Ha PYCCKOM 53blke — «Aumek Kod».

U3paHne ocpuymansHoe
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3 TepMuHbI, onpeaeneHus, ycrnoBHble 0603HaYeHUA U PyHKUNKN

3.1 TepMmuHbl U onpeaeneHus

B HacTosiLeM cTaHgapTe NPMMeEHeHbl TEPMUHBI 1 onpeaeneHuns], yctaHosneHHble B UCO/MOK 19762 (sce
4yacTu), a Talcke crnegylowme:

3.1.1 wabnoH noucka «MuLLeHb» (bullseye): Mpynna KoHUEHTPUYECKUX KBAAPATOB, UCNONb3YeMast B Ka-
yecTBe WabnoHa noucka B Aztec Code.

3.1.2 koHTpOonbHOe cnoBo (checkword): Kogosoe cnoso, BkmovyaemMoe B cumeon Aztec Code ¢ Lienbio
ucnpasneHns Winnv obHapykeHus! oLLIMBOK.

3.1.3 kopoBoe cnoBo AaHHbIX (dataword): Kogosoe crioBo, aBnsioLeecs YacTbio aHHbIX COOBLLEHMS,
3aKoAMpPOBaHHOIO B CUMBOJIE.

3.1.4 6nok Tuna gomuHo (domino): [ByxmoAynbHasi MOACTPYKTypa 3Haka CUMBONA B CUMBOIE
Aztec Code, siBnsiioLLasics arieMeHTapHOR CTPYKTYPHOR eQUHULIEN NPU KOAUPOBaHUN CUMBONA B rpadpuyeckom
Buae.

3.1.5 cnyxe6Hoe coobueHue (Mode Message): KopoTkoe criyxebHoe coobLueHue ¢ukcuposaHHON anu-
Hbl, Koanpyemoe B cumeone Aztec Code, coaepxallee nHgopMaLumio o pasmepe cuMBona U annHe coobuieHns
C AaHHbIMU, @ Takke KOAOoBble CII0Ba UCMpaBeHns oLmnbok.

3.2 YcnoBHble 0603Ha4eHUA U PyHKLUK

3.2.1 MatemaTun4yeckne o603Ha"YeHust

B HacTosLLeM cTaHAapTe MCMoNb30BaHbl creylolue MaTemaTuieckne obo3HaqeHust:

B — yncno 6uToB B kKaX4oM KOOOBOM CIOBE;

C, — emKkocTb cuMmBona B buTax;

C,, — eMKOCTb CMMBONa B KOOOBbIX CITOBaXx;

— YMCIIO KOAOBbIX CMOB AaHHbIX (COOOLLEHWIA) B CUMBOIIE;
— YUCIIO KOOOBbIX CIIOB UCTIPaBeHUs oLIMGOK B cuMBone, pasHoe C,, — D;
4YNUCO CroeB AaHHbIX B cumBorie (oT 1 Ao 32), onpeaensiiollee ero pasmep;
— 3Hak-MoaMUKaTOP NAEHTUUKATOPA CUMBOITUKA,
— pa3mep X Ui HOMUHambHBIA Lar KBaapaTHOW CETKM;
— o606LeHHas nepemMeHHasi, UCrosb3yemast 418 NpeacTasieHUs NoAMHOMOB UcNpaBneHns oWwnbok;
(X, ¥) — BekapToBbl KOOPAMHATBI Ha CeTke ModYNEN.
3.2.2 MaTtemaTuyeckue byHKLUU U onepaLum
B HacTosiweM cTaHdapTe NpUMeHeHb! criedytoline MatemaTuieckue dpyHKLWM U onepaTops:
abs() — dyHKLMA aBCONOTHON BENUYMHBI (MOAYIb);
div — onepaTop LenoYncreHHoro AeneHus;
max(a, b) — 6onbluee 3 yncen aun b;
mod — oCTaToK Nocsie LenoYMCcIeHHOro AeneHust.

XX3 X0
|

4 MapamMeTpbl CUMBOMUKUN

4.1 OcHOBHbIe NapaMeTpbl
Aztec Code npeacraenaet co6oi AByMEPHYIO MaTPUYHYIO CUMBOSIUKY, UMEIOLLIYIO CrieyIoLLME OCHOBHbIE
napamMeTpbl:
a) kopupyeMbii Habop 3HAKOB:
1) nogaepxusaeT koauposaHue Mobbix 8-6UToBbIX 3HaYeHWi. Mo ymonyaHuio Ucnonb3yloT crieqyrollee
npeacTaeneHue:
a) sHakn Habopa ASCII (sepcum KOU-7) no UCO/MIK 646 cornacHo HaLmoHanbHol Bepcun CLUA"
(nanee — 3Hakn ASCII (KOWU-7)) ana 3HakoB ¢ AeCATUYHBIMA 3HaYeHussMu oT 0 Ao 127 3HaKoB KOQOBOTO
Habopa.

Mpumeuvanune — YkasanHass Bepcusi ASCIl (KOU-7) coctout u3 Habopa 3HakoB GO no MCO/MOIK 646
n Habopa 3Hakos CO no NCO/MOIK 6429, B KOTOPOM 3HaKM C AECATUYHBIMU 3HAaYeHusiMU oT 28 o 31 COOTBETCTBYIOT
3HakaMm FS, GS, RS u US cooTtBeTcTBEHHO;

1) Habop 3sHakos no ANSI INCITS 4-1986 (R2007) Information Systems — Coded Character Sets — 7-Bit
American National Standard Code for Information Interchange (7-Bit ASCIl) (UncgopmayuonHbie cucmemsi — Kodu-
posaHHble Habopb! 3HaKo8 — 7-6umoebili aMepuKaHCKULl HauuoOHalrlbHbI cmaHO0apmHbil KO0 Onsi obmeHa uHgop-
mayuet (7- 6umoesiti ASCII).

2
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b) 3Haku pacwuperHoro Habopa ASCII (Bepcusa KOU-8) no UCO/MIK 8859-1 (ganee — 3Haku pacliu-
peHHoro Habopa ASCII (KOW-8)) ¢ aecATUYHBIMA 3Ha4YeHUsiMK OoT 128 o 255.
[JaHHoe npeacTaBneHne COOTBETCTBYET UHTEpNpeTaLuy B paclumpeHHoM kaHane (ECl)— ECI 000003;

2) nogaepXuMBaeT KOAMPOBaHUE [ABYX 3HAKOB, He SIBMSIIOLNXCA 3HakaMu AaHHbIX: 3Hak FNC1 ans coBme-
CTUMOCTU C HEKOTOPLIMU ASACTBYIOLLIMMU MPUITOXKEHUSIMU U 3HAK ynpasnsaioweri nocnegosatensHoctn ECI ana
TUMNOBOTO KOAMPOBaHUS CBEAEHWUIA 06 HTepNpeTaLMmn coobLLEeHUSs;

b) npeacTaeneHve AaHHbIX: TEMHbIA MOAYIb COOTBETCTBYET ABOUYHON eANHULE, CBETIbIA — ABOUMHOMY
HYmI0;

C) paaMep cMMBora:

1) cumeon Aztec Code HaumeHbLLEro pa3amepa NpeacTasnsaeT cobor ksagpat pasmepom 15 x 15 moaynen,
a Hanbonbluero — ksagpart pasmepom 151 x 151 moaynei;

2) Hanu4ne cBoboaHOM 30HbI 3a rpaHNLLaMKU CUMBOSIA He 06a3aTeNbHO;

d) 06 beM AaHHbIX (AN PEKOMEHAYEMOro YPOBHSI UCNpaBMeHUs OWNGOK):

1) cumson Aztec Code HaumeHbluero pasmepa obecneunsaeT koguposaHue Ao 13 undpoBbIX UK
12 andaBnTHBIX 3HAKOB 1M 6 6aNTOB AaHHbIX;

2) cumon Aztec Code HaubBonbliero pasmepa obecrneunsaeT koguposaHue 4o 3832 umdpoBblX 1nu
3067 angaBnTHbIX cMMBOSOB Unu 1914 6aliTOB AaHHbIX;

e) 3agaBaeMblil ypOBEHb UCMPaBEHUS OLUMBOK:

1) yctaHaBnuBaeTcsa nons3osaTtenem B paamepe oT 5 % Ao 95 % obvbemMa gaHHbIX, HO He MeHee Tpex
KOOOBbIX CMOB;

2) pekomeHayemblin yposeHb — 23 % eMKOCTU cuMBoria ¢ AobaBneHneM Tpex KoaoBbIX CIoB;

f) TMn KoaUpPoBaHWA: MaTPUYHASA CUMBONUKA;

g) HE3ABUCUMOCTb OT OPUEHTALIUW: MPUCYTCTBYET.

4.2 NononHuUTenbHbIE CBOUCTBA

Cumsonvika Aztec Code obnagaeT crieyroLwmMMn HEOTbEMIEMbIMU U HeobA3aTeNbHLIMU (3aAaBaeMbIMUI Mo
BbIGOpPY) CBOWCTBAMMU:

a) uBeToBas MHBepcus (HEOTbEMIIEMOE CBOACTBO). B HacTosiLeM cTaHaapTe Npy NpeacTasneHni 1 onuca-
Hun cumeonos Aztec Code LieHTp WabnoHa noucka Bceraa npeAcTasneH MoayneM TEMHOTO LBeTa, Npyu 3ToM
OBOUYHbIE eAMHMLbI KOQUPYIOT TEMHBIMU MOAYSIMU; CUMBOSIbI C 3aMEHO LIBETOB MOAYNEN Ha NPOTUBOMNOSNOXKHDIN
JErko pasnunyaloTcs U AeKoanpyoTCs TUMOBbLIM YCTPOWCTBOM CHUTLIBAHUS;

b) 3epkansHoe oTobpaxkeHue (HeoTbemnemMoe CBOICTBO). U3oGpaxeHus, coaepxalume cumeonbl Aztec Code
B 3epKafibHOM OTOBPaXeHUN, NOYYEHHbIE C MOMOLLBIO OTPAKEHHOIO CBETOBOrO MOTOKA U NpY 06paTHOM Ha-
npaeneHr CKaHMPOBaHWS, UM CYUTaHHBIE C OBGPATHON CTOPOHBI NPO3PaYHON NOASIOXKKA, aBTOMATUYECKU pacnos-
HalTCH 1 AeKOAMPYIOTCS TUMOBbLIM YCTPOWCTBOM CUMTLIBAHUS;

C) UHTepnpeTauus B paclumpeHHom kaHane (ECI) (HeobazaTenbHoe CBOMCTBO). MexaHuam UHTepnpeTaumm B
paclmpeHHoMm kaHane (ECI) obecnedmBaeT npeacTaBneHe 3HaKkoBs pa3nuyHbIX HAGopo. (Hanpumep, apabekoro,
KUPUINNLbI, FPEYECKOro, MBpUTA) 1 APYTUX UHTEPNPeTauni AaHHbIX UK yyeT cneundudeckux TpebosaHuin ana
KOHKPETHOro NpUMeHeHUs!;

d) cTpyKTYpUpOBaHHOE coeanHeHNE (HeobA3aTeNbHOE CBOUCTBO). OGecneunBaeT BOZMOXHOCTb JIONMYECKO-
ro nocriegosaTternbHOro npeacrasneHuns dainos AaHHbIX C UCNoNb3osaHUeM Ao 26 cumsonos Aztec Code. Uc-
XOAHble AaHHbIE NPaBUIbHO BOCCTaHaBMBAIOTCS Npu M0G0 nocneaosaTesibHOCTU CKaHUPOBaHUA CUMBOSIOB;

€) Hannyme cMMBOJSIOB AJ151 MHULMAanNM3aLm yCTpoCTBa CHUTbIBaHUA (HeobasaTenbHoe CBONCTBO). Mpume-
HsleTcs cneuyanbHblin dopmat cumeorios Aztec Code kak onuusa B MEHIO LUTPUXOBOIO Koga aAnsa nHuumnanusaumm
YCTPOICTBA CHUTbIBaHUS. [laHHble B COOBLLEHWN, 3aKOANPOBaHHbIE B TaKUX crieumanbHbiX CUMBOSIaX, He noarse-
XaT nepenave;

f) Hannume cTpykTypbl cumeornios Aztec Runes? (HeoBsisaTensHoe ceoiicTso). MpumeHsieTca Habop
13 256 HeBOMbLUMX CUMBOSIOB (rpadnyYecknX 0O BEKTOB), MPUrOAHBLIX AN MALUMHHOIO CYUTLIBAHWUA, COBMECTUMBbIX
¢ cumonamn Aztec Code 1 NpegHasHaYeHHbIX 4115 ceLuaribHOro NPUMeEHeHNA (MpunoxeHue A).

5 OnncaHne cumBoOnoB

Cumeonbl Aztec Code uMelT HOMMHanNbHO KBaApaTHYIO hOPMY U COCTOAT U3 KBaApaTHLIX MOAynen,
pacnosiokeHHbIX Ha YCIIOBHOM ceTke € fA4eilkaMu KBaapaTHo opMbl, B LIEHTpe KOTOpoK pacnonaraeTtcs
wabnoH noucka «muweHb». Ha pucyHke 1 nsobpaxkeHbl Agsa TunNosbiXx cumeosia Aztec Code. Cnesa
pacnonoxeH HeGonbLUIOW OQHOCIIONHBIN CMMBOI, B KOTOPOM 3akoauposaHo 12 undp c ypoBHEM UcnpaBnieHus

) Haumerosarue cumeonos Ha pycckom sabike — «Pyrbl Aumek».
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own6ok 47 %, a cnpasa — 6onee KpYmnHbIA LWECTUCHIONHBIA CUMBON, B KOTOPOM 3akoaupoBaHo 168 uudp ¢
YPOBHeM vcnpaeneHus owmbok 30 %.

PucyHok 1 — Tunosble cumeonbl Aztec Code

Cumeornbl, npuseeHHbIE Ha pUCyHKe 1, MMNIOCTPUPYIOT NPUMEpPLI ABYX OCHOBHbIX (JOpPMaTOB CUMBOSIOB
Aztec Code. CrieBa pacnonoxeH KOMMakTHbIi cumeon Aztec Code, KOTOpbIit BU3yanbHO OTNMYALOT MO LWabnoHy
noucKka «MULLIEHb», COCTOSLLIEMY U3 [IBYX KOHLIGHTPUYECKMX KBaApaToB. KOMNakTHble CUMBONLI HAMMYyuLLIUM 00-
pasom noaxoaaT Ans 9¢pIeKTMBHOIO KOAUPOBAHWA KOPOTKMX COOBLLEHUiA. CnpaBa pacnonoXeH NONHopasMepHbIii
cumeon Aztec Code, 11abnoH nomcka «<MULLIEHLY KOTOPOTO COCTOMT U3 TpeX KOHLIEHTpUYeckux keaapaToB. MonHo-
pasMepHble CUMBOIbLI UMEIOT pasMepbl 6onblue, Yem KOMMaKTHbIe, U B HUX MOXHO KOAUPOBaTb coobLueHus 6onb-
wero o6bema. MNMockornbKy KoaMpyloLLMe YCTPOMCTBA MOMyT aBTOMAaTUMECKU BbIBUpaTh, a AeKoAMPYIOLLME YCTPOM-
CTBa aBTOMaTUYECKM pasnuyaTth 9T1 ABa hopMarta, To obecneumBaeTcs OXBaT NPUKIaAHbLIX NPUMEHEHWIA CUMBO-
nos Aztec Code.

5.1 CTpykTypa cumBona

OcHoBHas cTpykTypa KoMnakTHoro cumeona Aztec Code npusefeHa Ha pucyHke 2, a OCHOBHas CTpyKTypa
nonHopa3smMepHoro cumsona Aztec Code — Ha pucyHke 3. B nio6om cumeorne Aztec Code B ero LieHTpe pacrono-
XKEHO AP0 CUMBONA, CO BCEX HETbIpEX CTOPOH OKPY>KEHHOE NONAMU AaHHbIX.

Cnon 4----

Cno# 3----

Cnoit 2----
®dUKCUMpOBaHHbIe MepeMeHHble

CTPYKTYpbI Cnof 1---- CTPYKTYpbI

| Cryaestiiia nattibio=--~ B |

La6noH __ | | Cnyxe6Hoe
noucka coobiueHre

L_u

/

LWa6n /. - "~ ¢
abnoHbl /A= F— ___53 nou
opueHTauuu i

-
_ =" BaHHbIX

PucyHok 2 — CrtpykTypa koMmnakTHoro cumeona Aztec Code
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L1 Crioi 1-—|gf—-
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\\ '/l - L1
/ E
/ | T+
Wagnon __ 1 A-A-TT 1TM3= ==y Crnion
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'/ ,—“/ —P1 1 /1 d
/ L~ —
- -l
LLaBrnoHsI ‘/_4 3 !
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PucyHok 3 — CtpykTypa nonHopasmepHoro cuMmeona Aztec Code

5.1.1 figpo cumBona

Anpo cumBona UMeeT KBafpaTHyIo chopMy, pacrionaraetcsi TOMHO B LieHTpe cumBoria Aztec Code u coctout
13 WwabnoHa noucka, LWabrnoHOB OpMeHTaLMn 1 Criye6HOro coobLueHus. B KomnakTHbIX CMMBONAx SAPO 3aHUMa-
et obnactb pasmepoM 11X 11 mogynei, a B nonHopa3mepHbix cumBonax — 15X 15 mogynei. flekoauposanue
OKpYXaloLLMX Monei AaHHbIX BO3MOXHO TOMbKO NOCMeE YCNelwHoro obHapyeHUst u AeKoaupoBaHuA aapa
cUMBORNa.

5.1.1.1 La6noH noucka

LLla6rnoH novcka B Aztec Code npeacraensieT coboii rpyniy KOHLIEHTpU4eckUX kBagpaTos. B ueHTpe Haxo-
AWTCA OAVHOYHDIN TEMHBIA MOAYNb, 3aKMIOYEHHbLIA B KBaApaT M3 CBETIbIX MOAYNEN, KOTOPbI OKPYXeH crneay-
IOLMM KBaApaTOM M3 TEMHbIX MOAynel v T.4. BNMoTb 10 BTOPOro TEMHOIO KBajapara pasMepom 9 X9 moaynen
B KOMMNaKTHbIX CUMBOax U TpeTbero TEMHOro kBajpata pa3MepoM 13X 13 moaynei B NONHOPasMepHbIX
CUMBONax.

5.1.1.2 LLlabnoHbl opueHTaumm

Mo ymam wabnoHa noucka pacnornoxeHbl YeTbipe TPexMoayrbHbIX WabrioHa opueHTaumm, uMmetoLmx cop-
MY LLIEBPOHA. JleBbIA BepXHUiA LLIAGNOH OpUEHTAaLUM COCTOUT U3 TEMHbIX MOAYIEN, a NEBbIA HIWKHUA — U3 CBETIbIX
mozayneit. MpaBblii BEPXHUIA WAGNOH COAEPXMT IBa TEMHbLIX MOAYNA'), a NpaBbIiA HYKHWA — OAUH TEMHbIA MO-
ayns? (pucyHim 2 n 3).

5.1.1.3 Cnye6Hoe coobuieHre

Cnoi faHHbIX, COCTOSILLMIA M3 MOAYTIEN, NpeacTaBnsioLux 6UTh! cnyxe6HoM MHdOpMaLIUK, NpUneraioLLmx
K WwabnoHy noucka, 3a uckro4eHueM mogyren LWabnoHoB opueHTaLmm (B NorHopa3MepHbIX CUMBONAX Takke 3a
UCKIIOYEHNEM LiIeHTPanbHOro MOAYNS Ha KXKA0MA CTOPOHE, ABMAIOLLIETOCS YaCThio PELLETKN NPUBA3KN), COASPXUT
cnyxebHoe coobLueHne U KOA0BLIE CNOBA UCTIPABNEHUs OLLIMGOK. YKka3aHHble MOAynu pasmeLuaot B JaHHOM
cnoe B HanpaBneHuM No YacoBOW CTPErKe, HauuHas C ero NEBOro BepxHero yrna. B cnyxebHom coobiueHun B
SIBHOM BU[ie KOAMPYIOT Kak Y1CTIO CIoeB iaHHbIX CUMBONa (crieioBaTenkLHoO, M ero pasmep), Tak 1 obiliee Yucrno
KO[IOBbIX CITOB iaHHbIX B 3TUX crosix. OcTarnbHble KOZI0BbIE CII0Ba SIBMSIIOTCS1 KOHTPOMbHLIMU CHOBaMU UCTIpaBne-
Hus1 olwmGok B cooblueHum. Moapo6GHoe onucaHue CTPYKTYpbI U Npolieaypbl KoAMpoBaHus ciyxe6Horo coobiue-
HUs npuBeaeHo B 7.2.

5.1.2 Nons paHHbIX

Monsa aaHHLIX pacnornokeHbl CUMMETPUYHO BOKPYT siAPA CUMBOYIA U COCTOSIT U3 OAHOIO WU HECKOMNbKMX
cnoes AaHHbIX. B nonHopa3MepHbIX CUMBOIaXx Mo nonsiM AaHHbIX NPOXOAUT peLleTKa NPUBS3KU.

1) Temuble Modynu pacrionoxeHsi 1o eepmuKabHOll cmopoHe wabloHa opueHmayuu.
2) Temmbili MOOynL pacrnonoxeH 6 npasoli eepxHeli yacmu waboHa opueHmayuu.
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5.1.2.1 PeweTka npneasku

Kaxgasa nuHusa pelletkn NpuBsaskA (PUCYHOK 3) COCTOUT U3 NOCNeA0BaTENIbHOCTM TEMHbIX U CBETIbIX
MoZynei, HaYMHaIoLWMXCA OT WabnoHa Noucka 1 3aKaHIMBaIOWMXCS Ha rpaHuuax noneit gaHHbix. Nunum
peLLEeTKM NMPUBA3KA NPOXOASAT MO OCAM CUMMETPUM CUMBOINA, a Takke Mo kaxabiM 16 cTpokam 1 ctonbuam ycrnos-
Hol1 ceTku. Mepuoandeckas CTPYKTYpa MHWIA peLleTKn NPUBA3KN obecredmBaeT co3gaHne KOHTPObHbIX TOYEK,
HeobxoauMbIX 415t Boree TOMHOro onpeaerieHs MecTopacnosioXeHWUs nonei JaHHbIX B MOIHOpasMepHbIX CUMBO-
nax Aztec Code. B komnakTHbIX cumsornax Aztec Code, MMeloLW X OrpaHU4eHHbIin paaMep, peLleTtka NpuBs3ku
OTCYTCTBYET.

5.1.2.2 Crion fgaHHbIX

Kogoeble crnoBa AaHHbIX coobLeHNs BMECTE C COOTBETCTBYIOWUMU KOOOBbLIMA ClIOBAMU UCNPaBIEHUs!
owmnBok pacronaratoT Mo CMosiM AaHHbIX, K&XKAbIA 13 KOTOPbIX UMEEeT TOMNLWIMHY pasmepoM AiBa Moay s U pacno-
NOXeH BOKpyr sapa cMMBona, NPy 3TOM laHHble B KaX0M Croe 3anucbiBaloT, Ha4uHas ¢ IeBoro BepxHero yrna
Ka)KQoro Cnosi B HanpasrieHWM MO YacoBOW CTPESIKe ¢ NocnegyoWmM NepexoioM Ha crieayoLwnia BHeWHUA (No
OTHOLLEHUIO K MpeablayLleMy) croi gaHHbIx (Mo «cnvupanu»). B nonHopasmepHblx cumsonax Aztec Code npu
3anMcK AaHHbIX NPOMNYCKAOT NO3ULMA MOAYNEN, 3aHATLIX PELLETKOM NpUBs3kL. KoMnakTHble cumeonbl Aztec Code
coaepxaT OT O4HOro 40 YeThIpeX COeB AaHHbIX; NornHopasMepHble cuMBorbl Aztec Code MoryT cogepxaTth oT
opHoro go 32 cnoes. Moapo6Hasa nHgopMaLmsa 0 KOAMPOBaHUM AaHHBIX coobLeHUs, PopMUPOBaHNN KOAOBbIX
CroB, KOANPOBaHUN KOHTPOSBbHBIX CII0B UCNpaBreHUs OLIMGOK U UTOFOBOM pasMeLLeHU KOAOBbIX CoB NO CoAM
OaHHbIX NpuBeaeHbI B 7.3.

5.2 CTpyKTypa 3HaKkoB CUMBOIA 1 NocrefoBaTeNbHOCTbL UX PAcnNonoXeHus

[ns noBbiweHns 3hHEKTUBHOCTU UCMIPABIIEHNS OLLMOOK C NPUMEHeHeM koaos Puaa-ConomoHa koaosble
CNoBa 1 3HaKu1 CUMBOS1a UMEIOT NepeMeEHHble pasmepbl oT 6 A0 12 6UTOB B 3aBUCUMOCTU OT 0bLLero pasmepa
CMMBOJ12 B COOTBETCTBUM C PUCYHKOM 4.

bnok Tuna
OOMMHO

11{9]7 (5] 31
12(10|1 8| 6] 41 2

B cumeonax ¢ 1 1 2 cnosmu
L ]
B cumBonax ¢ uucnom cnoes ot 3 4o 8
| ]

B cumBonax ¢ uucnom cnoes ot 9 go 22
]

B cumeonax ¢ yucnom cnoes ot 23 no 32

PucyHok 4 — TunoBas cTpyKkTypa 3Haka B cumeone?)

B pesynbrate orubaHus sapa cuMBeona no cnupany, NOBOpoTOB Ha yrnax U us-3a rnponycka ayieMeHToB
pelleTkM NpuBAsKA dakTuieckne opMbl 3HAKOB CUMBOSA 3aMETHO OT/IMYaloTCS OT 06LLein TUNoBoi opmbl
3HaKa CUMBONA, XapaKTepHOW AiNst KOHKPeTHoro cumeona. Ecnu paccMatpusaTh Kaxablil 3HaK CUMBOSA Kak noc-
nefoBaTenbHOCTL BrOKOB TUMa OOMUHO, COCTOALWMX U3 ABYX MOAYSEN B BbICOTY U OAHOTO MOAYNS B LMPUHY,
TO NOCNeAoBaTeNbHOCTb 3HAKOB CUMBOSA NPeBpaLLaeTcs B NocneaosarTesibHOCTL 6110koB Tuna AoMuHo. Pasve-
LeHne 6nokos TMNa IOMUHO B MOMISAX AaHHBIX CUCTEMATU3NPOBAHO, YTO YNpoLllaeT UX pasMmellieHue B npoLecce
KoaupoBaHuA U uaeHTUdUKaumio B npouecce aekoauposaHus. Pacnonoxexue nocregosatenbHocTU 6rokos
TMNA AOMWHO C NOBOpOTaMM Ha yrriax cuMBOMa U NpW nepexoaax Mexay cnosiMu iaHHbIX NpuseaeHo Ha
puUcyHke 5.

1) Wmeemcs @ 8udy @HEWHSIST 2PaHUUA BHEWHE20 1101151 OaHHbIX.
2) A66pesuamypa C3b, npusedeHHasi Ha PUCyHKe, O3Ha4yaem «cmapluull 3Havawjul bumy.
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PucyHok 5 — PacnonoxeHue u nopsgok cnegosaqusi 6nokos tmna AoMMHO

KogoBble criosa, pacrnonoXeHHbIe No CIMpani Hapyky B HanpaeneHuu oT aapa cumeosia, hopMUpyoT B
cneaytoLlem nopsiake (06paTHOM ecTecTBeHHOMY ) — NepBoe KOA0BOE CMOBO, 3anNMcaHHOE Ha NepBoi No3nLUK
NepBoro cros, ABNAeTcA NocnegHUM KOHTPOMbHBIM CrOBOM B koae Puaa-ConoMoHa, BTopoe KogoBoe CrioBo
ABNSETCA NpeanocneHMM KOHTPOMbHBIM crioBoM B koae Puaa-ConomMoHa v T.4. 3a KOHTPOSIbHbIMU Cnosamu
cneaytoT KoAOBbIe CMOBa AaHHbIX COOBLLEHWS, BIUTOTb 10 MOCHeAHEro KoAoBoro CNOBa B NocrneaHeM (BHeLHeM)
Croe AaHHbIX, ABMSALWErocs NepsbiM KOAOBbIM CIIOBOM 3aKOAUPOBaHHBIX AaHHbIX coobleHust. [laHHoe pacno-
TOXeHWe KoAoBbIX crnoB B cumeosie Aztec Code nosbiwaeT adhpeKTUBHOCTL UCNPaBNeHnA oWNGOK, MOCKOSbKY
Ko4oOBble C/ioBa AaHHbIX, B KOTOPbIX BbISIBAAETCA OWMbOKa «cTUpaHue» (KogoBsble CrioBa AaHHbIX, COCTOALLME U3
OfIHWX HYSIEM UMW EAMHULL, KOTOPbIE CYUTAIOT HEAENCTBUTENbHBIMU), pacnonokeHbl BGNU3M OT nepumeTpa CUMBO-
Na, rae BEPOSiTHOCTL NOSIBMEHUA OLWMOKU CTUpaHUs Hamboree BbicoKa.

5.3 Paamep u uHdcgopmaLMoHHas eMKOCTb CUMBONAa

B tabnuue 1 npuBeaeHbl OCHOBHbIE XapaKTepUCTUKN U MHOPMaLMOHHas eMKOCTb (06beM uHdopMaLmu,
KOTOPYIO MOXHO 3anucaTh B cuMBosiax Aztec Code) B 3aBUCMMOCTU OT pa3MepoB CUMBONA.

MpriBegeHHbIEe 3HaYEHUs1 UHGOPMAaLIMOHHON eMKOCTU cuMBOSOB Aztec Code, 3aBUCAT OT peKOMEHOYEMbIX
3a/1aBaeMbIX YPOBHEN UCNpaBneHns oLMBoK. YkasaHHble B Tabnuue 1 3HaveHUs MHopMaLMOHHOW EMKOCTU yCTa-
HaBnMBaloT NPUBNM3UTENbHBIE MaKCUMaSTbHbIE 3Ha4YEHUS!, NPU 3ToM 3 PeKTUBHOCTL KOAMPOBaHMWSA AaHHbIX 3aBU-
CUT OT UX COAEPXKUMOTO U BOSMOXHOCTU NONb30BaTeNs 3aaBaTh YPOBEHb UCTIPaBNeHUs OLLIMGOK.

Tab6nunya 1— Pasmepbl n MHopMaunoHHaa eMkocTb cumsonos Aztec Code

KopoBbie cnosa (uncno WHpopmaLmoHHas eMKOCTb CUMBONA
YUneno Pa3smep KOfOBbIX CNOB X pasmep WndopmaunonHasn ANS pa3fMyHbIX TUNOB AaHHbIX
cnoes cumBona KaXaoro cnosa), €MKOCTb CUMBONA,
AaHHBIX (pasmep X) 6T 6UTHI Lindpph (I:;E;) Baitrel
1* 15 x 15 17 X 6 102 13 12 6
1 19 x 19 21 x6 126 18 15 8
2 19 x 19 40 x 6 240 40 33 19
2 23 x 23 48 X 6 288 49 40 24
3* 23 x 23 51 x 8 408 70 57 33
3 27 x 27 60 x 8 480 84 68 40
4* 27 x 27 76 x 8 608 110 89 53
4 31 x 31 88 x 8 704 128 104 62
37 x 37 120 x 8 960 178 144 87
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Okonyanue mabnuusi 1

KopnoBble cnosa (uncno MHpopMaLIMOHHaA eMKocTk cMBona
Ynecno Paamep KOLOBbIX CMOB X paamep MHdopmaumoHHas ONSA pasnuyHbIX TUNOB AaHHbIX
crnoes cumBona KAXKIOTO COBA), €MKOCTb CMMBONA,
[aHHbIX (pasmep X) GUThI 6UThI Lindp (;rs;f;) BaiiTe:
6 41 x 41 156 x 8 1248 232 187 114
7 45 x 45 196 x 8 1568 294 236 145
8 49 x 49 240 x 8 1920 362 291 179
9 53 x 53 230 x 10 2300 433 348 214
10 57 x 57 272 x 10 2720 516 414 256
11 61 x 61 316 x 10 3160 601 482 298
12 67 x 67 364 x 10 3640 691 554 343
13 71 x 71 416 x 10 4160 793 636 394
14 75 X 75 470 x 10 4700 896 718 446
15 79 X 79 528 x10 5280 1008 808 502
16 83 x 83 588 x 10 5880 1123 900 559
17 87 x 87 652 x 10 6520 1246 998 621
18 91 x 91 720 x 10 7200 1378 1104 687
19 95 x 95 790 x 10 7900 1511 1210 753
20 101 x 101 864 x 10 8640 1653 1324 824
21 105 x 105 940 x 10 9400 1801 1442 898
22 109 x 109 1020 x 10 10200 1956 1566 976
23 113 x 113 920 x 12 11040 2116 1694 1056
24 117 x 117 992 x 12 11904 2281 1826 1138
25 121 x 121 1066 x 12 12792 2452 1963 1224
26 125 x 125 1144 x 12 13728 2632 2107 1314
27 131 x 131 1224 x 12 14688 2818 2256 1407
28 135 x 135 1306 x 12 15672 3007 2407 1501
29 139 x 139 1392 x 12 16704 3205 2565 1600
30 143 x 143 1480 x 12 17760 3409 2728 1702
31 147 x 147 1570 x 12 18840 3616 2894 1806
32 151 x 151 1664 x 12 19968 3832 3067 1914
3HakoM «*» 0603HaYeHbl CTPOKU KOMMAKTHbIX CUMMBOIOB; BCE OCTamnbHble CTPOKW CogepXaTt AaHHble Ans
NONHOPa3MepPHbIX CUMBOIOB.
MpwumMeyaHue— lNonHopasmepHble CUMBOMBI C 1, 2 U 3 CNOAMU UCNOMNB3YIOT, KaK NPaBUNo, TOMLKO AnNA
MHWLUMaNU3aLmMmM YCTPOMCTBA CHUTBLIBAHUS.

6 O6WMIK NopsAAOK KOAUPOBAHUA

B HacTosileM paspene ycTaHoBleHa nocneaosatesibHOCTb I'Ip606pa3OBaHl/lﬂ UCXOAHbIX AaHHbIX B

koaupoBaHHyio hopmy (B BUae cumeosia Aztec Code). B crneaylownx pasgenax HacToswWero craHgapTra ycra-
HOBMEHbI NpaBua U NopsiAoK BLIMOMNHEHUs] AaHHOro npeobpasosaHust. Tpumep koaupoBaHWS NpuBedeH B
npunoxxeHumn G.
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1) Aztec Code no3sonseT kogMpoBaTh AaHHblE C TOMOLLbIO KoAoBOro Habopa, cogepxallero 256 3HakoB.
BxoaHble AaHHble coobLLeHMSA NPpeACTaBNsIOT B BUAE ABOUYHOIO NOTOKa AaHHbIX, CHUTbIBAEMbIX CrieBa Hanpago.
CneumnanbHble ynpasnstowue 3Hakn FNC1 1 ECl moryT 6biTb Npon3BosibHO pacnonoXeHbl B JaHHOM ABOUYHOM
MOTOKe [JaHHbIX;

2) Kaxabld 3HaK AaHHbIX cooblieHusi npeobpasyloT B 4eTblpe, NATb UM BoceMb OUTOB, Nepen
KOTOPbIMU, B Crlydae HeobXxoaMMOoCTH, pasMeLlalnT ynpasnsiowmid 3HaK (COCTOSILLMIA U3 YeTbIpeX UMK NsiTU
6UTOB) permcTpa Unn dmkcauum kogosoro Habopa. Takum 06pasoM hopMUPYIOT HENPEpPbIBHbIN ABOUYHBIA NMOTOK
OaHHbIX;

3) MYHUMarbHoe YMcno 6KToB, Nognexalumx KoAUPOBaHWIO, OrpPeAensiioT Mo CyMMapHOA ANMHE ABOUYHOIO
noToKa AaHHbIX U YACy BUTOB, COCTaBNSIOWMX KOHTPOSbHbIE CIOBAa UCMpaBieHus ownbok, KoTopble onpeae-
NAOT YpOBEHb UCMPaBMEHNs oLIMBOK (3aAaHHbIN NO YMOSIYaHWIo Unu nonb3osatenem). Mo uncny koaupyembix
6uTOB, NpUBeAeHHbIX B Tabnuue 1, onpegensioT hopmMaT U MUHAMATbLHBLIA pa3Mep cumBoria (YUCIO CIoeB
AaHHbIx L). Mo yncny cnoes AaHHbIX onpeaensioT pasmep kogosoro cnosa B B 6utax v o6uuyio MHopMaumoH-
HYI0 EMKOCTb CMMBOJS1a B KOA0BbIX criosax C,,;

4) ABOVMHbIN MOTOK AaHHbIX MPeobpa3oBbIBalOT B KOAOBbIE CIIOBA, HE AOMyCcKas Npy 3ToM hopMUpoBaHUA
KOOOBbIX CNoB, cogepXalnx Tonbko O unu Tonbko 1. Takum obpasom dopmupyloT D kogoBbIX CroB
coobLLeHNs;

5) 4ncno KoHTponbHbIX koAoBbIX cros (K) onpeaensioT kak pasHoCTb MeXAy O6LLMM YUCIIOM KOAOBbIX CIOB
C,, 1 4v1crnom koaoBsbIx crnos D, cogepxallumx ucxoaHble AaHHble. B pesynsrate npuMeHeHus LMKIIMYecKoro koan-
posaHus Puga-ConomMoHa Haa nonem Manya GF(28) ¢ nopoxaatowmm MHorouneHom nopszka K reHepupytotea K
KOHTPOSbHBIX KOOOBbIX CIOB, KOTOPbIE NPUCOEAMHSIOT K NocneaoBaTeNlbHOCTU KOAOBbIX CIOB;

6) 13 aBonYHbIX 3Ha4YeHui L n D dpopmupyeTtca cnyxebHoe cooblyeHve, NpyM 3TOM C MOMOLLBIO NpoLe-
aypbl LuknMyeckoro kogvposaHus Pupa-ConomoHa Haa nonem GF(16) reHepupyloT AoNOMHUTENbHbIE
KOHTPOSbHbIE BUTHI;

7) nsobpaxeHne cumsorna, cogepxaluero L cnoes, dopMupyloT cneaytowmm obpasom. CHavana pasme-
2T Moy hMKCMPOBaHHBIX CTPYKTYP — LwabnoHa noucka, WabrnoHoB opueHTaumm 1 (4nsi NOSIHOPa3MepHbIX
CUMBOINOB) PELLETKN NPUBA3KW. 3aTeM BOKPYT LWabnoHa noucka pasmeLuatoT cry»ebHoe coobLeHue, nocne Koto-
poro cneayioT cnvparnbHble crion 6riokos TUNa 4OMUMHO, obpasylolme NocneAoBaTeNbHOCTb KOAOBbIX CIOB faH-
HbIX 1 KOHTPOJIbHBIX KOAOBBIX CIIOB, PACMOSIOKEHHbIX B 06paTHOM nopsaake.

7 CTpyKkTypa cumBona

7.1 CTpyKkTYypa (hMKCMpPOBaHHbLIX LWWAGNOHOB

Cumson Aztec Code coaepxuT Tpy Tuna douKCMpoBaHHbIX LLIAGNOHOB — WWabioH noucka, wabnoH opueHTa-
LumM 1 (B MONHOPa3MepPHbIX CUMBOSaX) pelleTKy NpuBasku (pucyHku 2 v 3). ina yaobcTea ux onpeaeneHvs B
HacTosILLeM CTaHAapTe YCOBHYIO CETKY CUMBOJIA ClielyeT paccMaTpuBaTh B AeKapTOBbIX MPSMOYIOfbHbIX KOOP-
AVHaTax Ha NSoCKOCTM CMMBOSA € TOYKO Havana B LieHTpe cumBsona (koopauHaTtel 0, 0) ¢ NonoXxuTenbHbIMU
HanpasfeHsIMU 3HaYEHMWIA MO OCU X — BNPaBO, MO OCYU Y — BBEPX.

7.1.1 LLla6noH noucka

LLla6bnoH novcka NnpeacTaensieT coboi rpynny KOHLEHTPUYECKUX KBAAPATOB (TUNa «MULLEHBbY ), PACTIOSNOXKEeH-
HbIX B fi4pe CMMBOMa. YTnoBble MoAynu WabnoHa noucka pacnonoxeHsl B Toukax (-F, -F), (-F, F), (F, F)u (F, -F),
npu 8ToM F cooTBETCTBYET YeTbipeM MOAYNsM A1l KOMMNaKTHBLIX CUMBOSIOB U LLIECTU MOAYNAM — Ans NonHopas-
MepPHbIX CMMBOOB. CBETNIOMY MOAYJSIIO NPUCBAUBAIOT 3HaYeHue «0», TeMHOMY — «1», Npu 3ToM LIBET ntoboro
mMoayns B LWabrnoHe noucka onpedensioT no dopmyre

((max(abs(x),abs(y))) + 1) mod 2.

7.1.2 Moaynu wa6noHa opyueHTayuu

LLa6rnoH opueHTaLMu COCTOUT U3 YeTbIpex TPexXMoAyrbHbIX Fpynn, UMelowmnx ¢opMy LeBpoHa U
NpUCcoeaMHEHHbIX C BHELHEW CTOPOHBI K yrnaM wabnoHa noucka. llecTb TeMHbIX Moayrnen, BXOAALWMX B
yKasaHHble TpexMoAyfnbHble rpynnbl, pacnonaraloT B Todkax (-F-1,F), (-F-1, F+1), (-F, F+1), (F+1, F+1),
(F+1,F) u (F+1,-F), a wectb ceeTnbix Moaynein — B Toukax (F, F+1), (F+1,-F-1), (F,-F-1), (-F -F-1),
(-F-1,-F-1)u(-F-1,-F).

7.1.3 PelueTKka npuBA3KU

B nonHopasmepHom cumBorne Aztec Code NUMHWUM peELLETKU NPUBA3KA NPOXOANAT MO MO3ULIMSIM YCNOBHOM
CETKU, KOOPAMHATBLI X WM Yy KOTOPbIX KpaTtHbl 16, T.e. ((xmod16) = 0) unu ((ymod16) = 0). Ecnu ceeTnomy
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Mozlynto npuceamnealoT 3HaveHune «0», a TeMHOMY — «1», To BCE& MOAY/N PeLLETKU NPUBA3KM OnpeaensioT no
crieaytoweit oopmyne

(x+y+ 1)mod2.

B nosvumsx, rae anemMeHTbl peLleTKM NPUBSA3KA HaKNaablBalTCs Ha 3rieMeHTh! WabnoHa novcka, Moaynm
WUMEIT ONHAKOBbIE 3HAYEHMA.

7.2 KogupoBaHue U cTpyKTypa cnye6Horo coobLleHus

CniyxebHoe coobLueHWe NpeacTaBnseT coboi nocneaosaresibHoCTL OUTOB, NPeACTaBIeHHbIX COOTBETCTBY-
HOLLIMMUM MOAYISIMIA, pacnonoXeHHbIMU BOKPYr WabroHa nouvcka. MocnenosarensHocTs 6UTOB cryxebHoro coob-
LeHMs: cHavyana ceaytoT 6UThbl ¢ HdopMaLMein o paamepe CUMBONA, 3aTeM — GWTbI, onpeaensiiowme AnuHy
coO06LLIEHUS, U, B 3aBEPLLEHNN, KOHTPOSbHbIE BUTLI, o6ecnednBaoLiMe He0BX0aANMYIO N3DLITOYHOCTL AMs 1C-
npaBneHns OLLINGOK B CIY>XeGHOM COOBLLEHUN.

7.2.1 Ykasatenb pasmepa cuMBona

YkasaTerb pasMepa CUMBOSIa COAEPKUT cBedeHUs B BMTax o yncrie crioes AaHHbIX Ha eanHULY MeHbLLE,
yemL, T.e.L—1. KoMnakTHbIli CMMBON COAEPXKMUT ABa B1Ta, ABONYHbIE 3HAYEHUS KOTOPbIX (COOTBETCTBYIOLLME
AecATUYHblE 3HaYeHust — oT 0 4o 3) cooTBETCTBYIOT CMMBOIaM, cogepXallum OT OAHOro 40 YeTbIpeX Croes
AaHHbIX. MonHopasmMepHbI CMMBOJT COAEPXKUT NsiTb GUTOB, ABOUYHBLIE 3HAYEHUSI KOTOPbIX (COOTBETCTBYIOLLME
AecATndHble 3HaveHns — oT 0 40 31) CoOTBETCTBYIOT CMMBOSaM, coepXallm OT 0AHOro A0 32 CNoes AaHHbIX.
B cBoto ouepenp, ykazaHHble BUTLI onpegensioT obwmne pasmepbl cUMBOa U ero emkocTe C,,, a Takke Yicno
6uToB B B KaXkIOM KOZOBOM CIOBE AaHHbIX B COOTBETCTBUM C Tabnumuel 1.

7.2.2 Yka3aTenb ANUHbI coobLLeHus

YkaszaTtesb 4SIMHbl COOBLLEeHNA coaepXuT nHdopmaLuio (B 4BOUHHOM NPeACTaBIEHNN) O YUCTTe KOAOBbIX
CIOB AaHHbIX (C dhakTudeckumm gaHHbIMU) D MuHyce 1. OcTanbHble KOAOBble CroBa MCMOomMb3yloT Ans Ucrpas-
neHust olmnboK. B KOMNakTHOM CUMBOSIE yKkasaTe b NpeacTaBieH WwecTolo GuTamu, a 3akoAupoBaHHble 3Haue-
Husa oT 0 Ao 63 coOTBETCTBYIOT YMCy KOOOBBIX CrOB AaHHbIX OT 1 4o 64. B nonHopasmepHom cumsorne
ykaszaTtenb npegctasneH 11 6utamu, a s3HadeHns ot 0 4o 2047 cOOTBETCTBYIOT YACHY KOAOBBLIX CMOB A@HHbIX OT
1 00 2048. Norndeckaa MakcumarbHasa AnvHa cooBLUeHNa 3aBUCUT OT eMKOCTU CUMBOSa B KOAOBbLIX cnoBax
C,» @ pekoMeHdyeMasi MakcumManbHasi AMHa coobLueHusi, obecneynBaloLLasl PasyMHylo 3aluTy oT owmnboK,
pasHa 0,77 C,,— 3.

B cneupmanbHbIX CUMBOSaX MHALMANM3aLUmMm yeTpoitcTBa cUMTbIBaHUSA (pasgen 9) cTapLumnii 3Havalumin 6ut
0603HaYeHNs AnnHbI COOBLLEHNS 3aatoT paBHbIM 1. Takum obpa3oM 0603HaualoT ANMHY COOBLLEHUS, NpeBbILla-
towyto C,,.

7.2.3 UcnpaBneHue o660k B cny)xe6HOM coobLueHun

MHdopmMauuto o pasmepe cuMmBona 1 aAnvHe coobliieHusl NpeacTaBnsaioT B ABOUYHOM BuAae B 4-GUTOBbIX
KOOOBLIX CIIOBaX, KOTOPbIE ABNAIOTCA «CII0BaMU JaHHbIX» ciyKe6Horo cooblueHuna. K Hum ao6aensaioT Heckosb-
KO «KOHTPOJIbHbIX CMOB», BIMUCIIEHHbIX C MOMOLLbIO LMKNMdeckoro koaa Puga-ConoMoHa Hag nonem lManya
GF(16) ans npumuTMBHOrO MHOroUrneHa x* + x + 1 (ana aecATyHoro npeacTasneHna — 19).

B koMnakTHbIX cumBornax Aztec Code AaHHbIE cryeBHOro coobLLEHMS, 3anUcaHHble B BUAE «Ssmmmmmm»
(roe «ss» 0603HaYaeT pasMep cUMBONA, @ «mm...» — ANIUHY coobLeHns) obpasyloT asa 4-6UTOBbLIX crioBa
AaHHbIX, K KOTOPbIM 006aBNSAIOT NATE KOHTPOIIbHBIX CIIOB C UCMOMb3OBaHMEM MOPOXAAOLWEro MHorowneHa
(x—2")...(x— 25), cooTBeTCTBYIOLIErO

X+ 1A+ 43+ 6x2+2x + 1.

B obLeri cnoxHOCTN ABa criosa AaHHbIX C NATbIO KOHTPOSbHBIMUY CII0BaMW, BbIMUCIEHHbIMU Kak koadydpuLimn-
€HTBI 0CTaTKa OT OnepaLil YMHOXEHUs] MHOTOUTTeHa CIIoB AaHHbIX Ha X° ¢ NOCTeayoWAM ANNMHHBIM JeNeHneM Ha
nopoxaaroLLuii MHorouneH Hag nornemM GF(16), obpasylot 28-butoBoe cryebHoe coobLeHWe st KOMNaKTHOro
cumsona Aztec Code.

B nonHopaamepHbix cumeonax Aztec Code aaHHble cnyxebHoro coobueHus, 3anicaHHble B BuAe
«sssssmmmmmmmmmmmy» (rae «ss» 0603HaYaeT pasmep CUMBOS13, a «mm...» — AAUHY cooblueHuns) obpa3y-
10T YeTbipe 4-6UTOBbLIX CNOBA AaHHbIX, K KOTOPbIM 406aBNSIOT LLECTb KOHTPOSIbHBIX CI0B € UCTIONb30BaHUEM M10-
poxaatollero MHorouneHa (x —2')...(x — 25), cootsetcTRylOWEro

X8+ 7x% + 9 + 3% + 122 + 10x + 12.

B 06Leit cnoXXHOCTY YeTbipe CroBa AaHHbIX € LWECTbI0 KOHTPOSIbHbIMK croBamu o6pasyioT 40-6uToBoe
cnyxebHoe coobLueHne ansa nonHopasmepHoro cumeona Aztec Code.
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7.2.4 PasmelyeHue moaynein B cnyxe6HoMm cooblieHuun

Mpu rpacoudeckom NpeacTaBneHun GUTOB cnykebHoro coobLLEeHUs TEMHbIM MOAYAM COOTBETCTBYET 3Ha-
yeHune «1», a cBeTnbiM — «O».

Lienouky 61TOB cnyxe6Horo coobLueHnsl, HauMHasi co cTapluero sHavatlero 6ura o603HaveHua paamepa
CMMBONA U 3aKaH4MBas MNaaWwMM 3HaYawum OUTOM 3HauyeHUA NOCneaHero KOHTPOSMLHOrO Cnoea, KoavpyloT
B 0AHOMOAYNbHOM CRoe BOKpYT WwabnoHa noucka, Ha4MHas oT ero N1eBOro BepXHero yrna rno HanpasfeHUio Yaco-
BOW CTpenke, Npu STOM NO3ULMK, 3aHATblIE areMeHTaMu LWabnoHa opueHTauumM U pelueTkn NPUBSA3KM,
nponycKaloT.

B komnakTHOM cumBone 28 6uTos dakTuiecku Npeobpa3syloTcs B YeTbipe 7-pa3pagHble uenodku. Mepsas
YacTb 3aKoanpoBaHa BAOSb BepXHE CTOPOHBI LabrioHa novncka B HanpaeneHun cnesa Hanpaeo, BTopasa — BAOMb
Npaeoit CTOPOHbI WabnoHa noucka B HanpaBneHU CBEPXY BHU3, TPETbA — BAOSb HUXKHEW CTOPOHBI WaGnoHa
noucka B HanpaeneHWn cnpasa HaneBo, YeTBepTasi — BAOJIb JIEBOI CTOPOHBLI WabnoHa Noucka B HanpaeneHu1
CHU3Y BBEpPX. B nonHopasmepHoM cumsone 40 6uToB cnyxebHoro coobueHua npeobpasosaHbl B BOCEMb NATU-
pa3paaHbIx uenoyek. MepBble ABe LENOYKM 3aKoaupoBaHbl BAOMb BEPXHEW CTOPOHBI WabnoHa noucka B Hanpas-
NeHuu cnesa Hanpaeo, U T.A.

7.3 KogupoBaHue 1 cTpyKTypa AaHHbIX B COOGLLEeHUU

CoobLueHne aaHHbIX NpeacTaenseT cobon nocnegosaTtenbHOCTb C,, KOAOBbIX CMOB, KaXA0e pasmepom B
6UTOB, KOAMPYEMBIX OT AApPa CUMBOIIA MO «CNUPaNUy» MO YacOBO CTPESIKe B HAPYXXHOM HanpasneHu1. 3TU Koao-
Bble cfioBa BKNIOYalOT B cebs1 D koAoBbIX CMOB, TOYHO MO YUCITY HEOBXOAUMBIX ANs KOAUPOBaHUS UCXOAHBIX
[OaHHbIX B COOBLLEHNI, K KOTOPbIM A06aBNAIOT BCE KOHTPOMbHbIE KOAOBbIE CII0Ba, HeobxoAVMbIe AN 3anoNHEHNA
cumBona. YkasaHHble kogoBble CroBa criefiytoT B o6paTHom nopsiake (cM. 7.3.3).

7.3.1 KogupoBaHue ucxogHoro coo6uieHus

MpeobpasosaHue NocneaoBaTeNbHOCTU 3HAKOB UCXOAHbIX AaHHBIX B MOCeA0BaTENbHOCTb KOAOBbIX CIOB
BbIMOSHAIOT B ABa aTana. Ha nepeoM aTane Bce 3HakM UCXOAHBIX AaHHBIX NocneaoBaTesibHo NpeobpasyloT B
COOTBETCTBYHOLLME ABONYHbIE 3HAYEHUS, MPU 3TOM (NPY HEOBXOANUMOCTU) UCTIONL3YIOT KOAOBbIE 3HAYEHWUS 3HAKOB
perucTpa (Shift) n/unm aHakos dukcaumm (Latch). Takum oGpa3om NosnyyaloT NPOTsKEHHbIA ABOUYHBIN NOTOK (CTPO-
Ky) BXOAHbIX AaHHbIX. Ha BTOpOM 3Tarne yKasaHHYI0 CTPOKY AaHHbIX NpeobpasyloT B MOC/ie40BaTeNbHOCTb KOA0-
BbIX CMOB 13 B 61MTOB Kaxaoe ¢ cobniogeHneM npasuiia UCKITIOYEHUS, 3anpeLLtalowero BXoxaeHne KoaoBbIxX
CIOB, COCTOSAILLMX TOMbKO 13 O 1num TonbKko 3 1.

7.3.1.1 MNMpeobpazoBaHue B ABONYHbIA MOTOK AaHHbIX

B Tabnuue 2 npuBeaeHbl 3Ha4YeHNs, NpUcBoeHHble 3Hakam ASCII B Heckonbkux kogoBbix Habopax, a Takke
YNPaBsiloLWLMM 3HakaMm perncTpa 1 cmkcaummn Ans nepekniodeHns Mexay kogosbiMu Habopamu. Kogoeble Habo-
pbl Upper (nponucHble Bykebl) 1 Lower (CTpouHble ByKBbI) coaepkaT NponucHble U CTPOoUHble andaBuTHbIe GyKBbI
cooTBeTcTBEHHO. KopoBbiin Habop Mixed (cMeluaHHble 3Hakn) cocTouT 13 yrnpaensiowmx 3Hakos ASCII v cneuu-
anbHbIX rpadmyecknx 3HakoB. Kogosbiin Habop Punctuation (3Hakv NyHKTyaLmmn) COCTOUT U3 crieumarnbHbIX rpadu-
YeCcKNX 3HaKoOB U Nx koMbuHauuin. Kogosbiii Habop Digit (Ludpbl) coaepxut Lmdpbl n HekoTopble crieuuanbHble
rpacpuyeckme 3Haku. 3a ncknodeHnem aHaka « FLG(n)» npeacraBneHHoro HUXe, Bce 3Haku1 B Tabnuue 2, He ume-
IoLe CoOOTBETCTBYIOLUMX AecATUYHBIX 3HadYeHWn ASCII, npeacTaBnsaoT dyHKUMK caBura permctpa v pukcaumm
Ons nepexofa K ApyruM kogoBbIM Habopam.

KoanpoBaHue cooblieHns HaunHaloT B kogoBoM Habope Upper, a 3atem, no Mepe HeobxoauMocTu, nepe-
BOAAT B Apyrue koaosble Habopbl ¢ UCNOSb30BaHMEM 3HAKOB uKcaLnn (prkcaunst KoaoBbIX HaBOPOB C MOMOo-
Wwbto 3Hakos U/L, L/L, M/L, P/L unu D/L) unu casura pernctpa (nepexoa B Apyroi Kogosblii Habop Torbko Ans
ofHoro 3Haka ¢ nomoulbto 3Hakos U/S nnu P/S). B kogoBbix Habopax Upper, Lower, Mixed n Punctuation
KaXKObI 3HaK, 3HaKW pUKcaLmm U perucTpa npeacrasrneHbl B ABOUYHOM MOTOKE AaHHbIX 5-O1TOBbIMM 3HaYEHN-
MW, B TO Bpems kak B KogoBbiM Habope Digit kaxablil 3HaK, 3Hak drkcaLum Unm peructpa npeicraBneHbl B
kogoBoM Habope 4-61TOBbIMM 3HaYeHUSIMU. Bo Bcex criyqasix 4BOVYHbIE 3HAYEHWS NocreaoBaTeNlbHO COeAnHsI-
0T 4PYT C APYrOM, HauMHasa Cco cTapLUero 3Havallero uTa.

Pexxum Byte Shift (B/S) npeacrasnseT coboi ocobbiii criydar nepektoyeHrs pernctpa B TEKCTOBYIO CTPOKY
8-61TOBbIX 6ANTOB C AMHAMUYECKO KOAMPOBKOW ANuHbI. 3a 3HakoMm B/S cnepyeT 5-6uToBOE 3HAYeHWeE: ecru
OHO OTNMYaEeTCs OT Hynsl, TO B HEM KOAMPYIOT YnCo nocneaytowunx 6aiitos ot 1 go 31; ecnm oHo paBHoO Hynto,
To crieaytowme 11 6uToB KoaupyloT uucno 6antos MuHyc 31. Takum obpasom, pexum Byte Shift nossonsier
KoAMpOBaTb Kak U30MmMpoBaHHble 3Haku paclupeHHoro Habopa ASCII 8-61MTOBbIX 3HAKOB M YNpaBsAtoLLne 3HaKN,
TaK W NPOTSKEHHbIe CTPOKW AaHHbIX B BalTax, BO3MOXHO, kKogupyemble Bo BceM cumsone. Mo 3aseplueHnm
CTPOKM BaNToOB KOAMPOBaHWE BO3BPALLAETCs K TOMY KOAOBOMY Habopy, M3 KOToporo Obln akTMBU3WPOBaH
pexum B/S.
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Ta6bnuuya 2 — BbICOKOYpOBHEBOE KOAMPOBaHME co0bLLeHNii B cumBovke Aztec Code
KopoBbli Habop KopoBblli Habop KopoBblli Habop KopoBblii Habop KopoBblii Habop
3HaueHne Upperl* Lower Mixed Punctuation Digit
3Hak ASCII 3Hak ASCII 3Hak ASCII 3Hak ASCII 3Hak ASCII

0 P/S P/S P/S FLG(n) P/S

1 SP 32 SP 32 SP 32 CR 13 SP 32
2 A 65 a 97 SOH 1 CR LF 13, 10 0 48
3 B 66 b 98 STX 2 . SP 46, 32 1 49
4 C 67 [ 99 ETX 3 , SP 44, 32 2 50
5 D 68 d 100 EOT 4 . SP 58, 32 3 51
6 E 69 e 101 ENQ 5 ! 33 4 52
7 F 70 f 102 ACK 6 « 34 5 53
8 G 71 g 103 BEL 7 # 35 6 54
9 n 72 h 104 BS 8 $ 36 7 55
10 | 73 i 105 HT 9 % 37 8 56
11 J 74 i 106 LF 10 & 38 9 57
12 K 75 k 107 VT 11 i 39 5 44
13 L 76 | 108 FF 12 ( 40 46
14 M 77 m 109 CR 13 ) 41 U/L

15 N 78 n 110 ESC 27 : 42 u/s

16 O 79 0 111 FS 28 + 43

17 P 80 p 112 GS 29 44

18 Q 81 q 113 RS 30 - 45

19 R 82 r 114 usS 31 46

20 S 83 S 115 @ 64 / a7

21 T 84 t 116 \ 92 58

22 7 85 u 117 A 94 59

23 \% 86 v 118 95 < 60

24 w 87 w 119 96 = 61

25 X 88 X 120 124 > 62

26 Y 89 y 121 ~ 126 ? 63

27 z 90 z 122 DEL 127 [ 91

28 L/L u/s L/L ] 93

29 M/L M/L U/L { 123

30 D/L D/L P/L } 125

31 B/S B/S B/S U/L

1) KopoBblli Habop Upper— Hab6op, coaepxaliunii nponncHble 6yKBbl NAaTUHCKOrO andaesnTa.

KogoBebili Habop Lower — Habop, cogepxalinii cTpoyHble BYKBbl TaTUHCKOro andasnTa.

KopoBblii Ha6op Mixed — Hab6op, cogepxaliunii ynpaesnsawouime 3Hakm ASCII 1 cneunanbHble rpagduyeckue 3Haku.

KopoBblii Habop Punctuation — Ha6op, cogepxalmii ynpaensiowme 3Hakn ASCII, cneunanbHble rpaduyeckme
3HaKW U UX KOMOMHaLMK, a TaKxe 3Haku NyHKTyauuu.

KopoBblii Habop Digit — Habop, cogepXallinii Lugpbl 1 HEKOTOpPbIE cneuunanbHble rpaduyeckme 3Haku.

12
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3Hak-ykazatens FLG(n) B rpade «Punctuation» Tabnuubl 2 npeacrasnsieT coboii cneuyanbeHbIi dnar ¢ aktu-
BU3aLMEN KHa MecTe», KOTOPbIA UCMIONbL3YIOT AU1sl NpeAcTaBeHUs PasfUYHbIX 3HAKOB, HE OTHOCALLMXCS K iaH-
HbIM, MoAAePXUBAEMbIX MHOMMMW CTaHAapTU30BaHHLIMU CUMBONKaMW. B ABOMYHOM NOTOKe 3a 3HaYEeHUEM 3Ha-
ka FLG(n) cneqytoT Tpy AONONMHUTENBLHbIX BUTA, KOAUPYIOLLUX apryMeHT «n» B ABOUYHOM Buae. TakuMm obpasom,
3HauYeHWe n HaxoauTCsl B ManasoHe OT Hynsl 0 LIeCTU (3Ha4YeHne ceMb SIBIISIETCA HeJeACTBUTESNbHbIM).

3Hak FLG(0) npeacrtaBnsieT coboii 3Hak FNC1— He oTHocsIlUMIACA K AaHHbIM dbriar, NpUCYTCTBYIOLLIMIA
B cumBonuvke Code 128. Ecnn 3Hak FNC1 npeawecTByeT nepBoMy 3HaKy A@aHHbIX B COOBLIEHUN, OH YKa3biBaeT
Ha CTPYKTYpUpOoBaHuWe AaHHbIX B COOTBETCTBUM € Npasunamm GS1 ¢ ucnonb3osaHneM naeHtMdukaTopos npume-
HEeHUWs U BNUSIET Ha 3HaYeHWe 3Haka — MoaudukaTopa naeHtTudukatopa cumsonuku. Ecnn aHak FNC1 cnegyert
HenocpeACTBEHHO 3a OJHOW MPONUCHOW UMK CTPOYHOM BYKBOM UNK ABYMS LiudpamMu B Hauarne coobLueHus, To
B 9TOM CIy4ae OH CUrHanM3vpyeT o NpUMeHEeHUU ApYroro cTaHAapTHOro otpacnesoro dopmara, onpenensieMo-
ro NpeAlecTBYIOWUMN AaHHLIMU, U TOXKE BIUSIET HA 3HayeHWe 3Haka — MopudmkaTopa naeHTudukaTopa
cumsonuku. Ecnv savak FNC1 HaxoauTes B nio6oi apyroi nosuLum aHHbIX, TO OH BbINOMHAET OYHKLIMIO pa3aeny-
Tensi Nnoriei, a ero MECTO B BbIXOZHOW CTpoke 3aHMMaeT ynpasnsiiowmii 3Hak ASCIl (<GS>) ¢ pecsaTnyHbIM 3Haue-
Huem 29.

3Haku FLG(1) — FLG(6) npeacrasnsiioT coboit onar MHTepnpeTaLwm B paclumpeHHoM kaHane ECI (Extended
Channel Interpretation), npu 06HapyXeHUn KOTOPOro YCTPOWCTBO CYUTLIBAHUS, HACTPOEHHOE Ha UCTIONb3oBaHUE
UHTepnpeTaLu1 B pacLLMPEeHHOM KaHare, BCTaBMsIeET B BbIXOAHOW NOTOK JaHHBIX MocneAoBaTeNlbHOCTb «\nnnnnn,
T.e. 3Hak «OBPATHAA IPOBHAA YEPTA», 3a KOTOpbIM crieqyeT YMcrio U3 wecTu uudp (ykasaHHOe YCTPOUCTBO
cuuTbiBaHusA Takke aybnupyet 3Hak «KOBPATHAA OPOBHAA YEPTA» B 3akoaMpoOBaHHbIX AaHHbIX U 3aAaeT
COOTBETCTBYIOLLEE 3HaUeHe 3HaKy — MoaudmkaTopa uaeHTudukaTopa CAMBONUKU). ApryMeHT n B JaHHOM CIy-
Yyae yKasbIBaeT, CKOJIbKO U3 LIECTU LGP SIBHO 3aKOAUMPOBAHO B CUMBOJIE C UCMOMb30BaHNEM KoAoBoOro Habopa
Digit. NMpwn aToMm NpeanonararoT, 4To ocTalnbHbIMU Liudpamn ABnAlTCH HavanbHble Hynu. Hanpumep, ECI 000123
kogupytoT B popme FLG(3)123, nocne yero koguposaHue BO3BpaLLaloT K KoAoBOMY Habopy, u3 koToporo 6bin
akTMBManpoBsaH 3Hak FLG(n).

B npunoxeHun H npuseaeH anropyutm onpeaeneHus nocrnenosatelbHOCTA KOAoBbIX HABopoB, 3HaKoB UK-
cauum 1 perucTpa, obecnevrsaloLe MMHUMAlTbHOE YMCIIo BUTOB A51s KOAVPOBaHWA BXOAHOMW NocneaoBaTesibHO-
CTX GaToB 1, B UTOre, ycTaHasNMBeaoLwen MUHUMasbHLIN pazMep CUMBOSA C MakCUManbHOM U36bITOYHOCTbIO
[ANS UcrpaBneHns owWnbok.

7.3.1.2 dopMunpoBaHmne KOAOBbLIX CNOB AaHHbIX

Ha BTopoM aTane koamMpoBaHusi BXOAHOW NOTOK AaHHbIX Nocne Bbibopa obLuero pasmepa cUMBOIIa 1 onpe-
[AeneHus Yucna 6utos B B ko10BOM CTOBE ABOUYHOMO NOTOKA AaHHbIX B CO0GLLEHUN Npeobpa3yioT B nocneaosa-
TENbHOCTbL KOAOBbLIX CMOB AaHHbIX B COOGLLEHUN ¢ Yucnom 6utos B, rae B pasHo 6, 8, 10 unun 12. B obuiem
cnyyae npeobpazoBaHie Ha4YMHaKT CO CTapLUero 3Havallero 6uTa Nnepeoro KOAOBOro CrloBa C ABYMS MPUHLIMNK-
anbHbIMU UCKITIOYEHUAMU: KaXKabliA pas, korga nepsble B — 1 6UTOB, NOMeLLeHHbIX B KOAOBOE CIOBO, COCTOSIT U3
oaHux «0», B MNaawuii 3Ha4awmin 6UT 3TOro KOAOBOro cnosa BCTaBNAT UKTUBHYIO «1» 1 cneayiowmin 6ut
OaHHbIX B COOBLLEHUM HauYMHaeT criegytollee KO4OBOe CroBO. AHANOMMYHO B MITaALUniA 3HaYaLLMIA BUT KOAOBbIX
CMOB AaHHbIX B cOOBLLEHUN, HaYMHatoWwnxesa ¢ B — 1 61uToB, paBHbIX «1», BcTaBnsitoT «0». Takum obpasom,
KOAOBblE CMoBa AaHHbIX B COODOLLEHUN, COCTOALLME U3 OOHUX «O» UK «1», ABNAIOTCA HEeAENCTBUTENbHLIMU
N NOEHTUDULMPYIOTCS Kak OLUMOKa CTUPaHUS B X04e AeKoAMPOBaHUA.

B utore rpaHuLbl 3HakoB U 6aATOB B UCXOAHbIX AaHHbIX B COOBLEHNN HE UMEIOT YETKOro COOTBETCTBUS C
rpaHMLamMm KoAoBbIX CroB. B nocrieaHem kogoBoM crioBe AaHHbIX coobuweHns go B — 1 6utoB MoryT octaBaTthbest
He3anonHeHHbIMW. B 8ToM criyyae a1y 6UThI 3anonHstoT «1» (Npu HeobxoanMocTY ¢ AobaBneHeM 3aBeplualoLLie-
ro pUKTMBHOTO «0») Ans ycTpaHeHNs obbix HEOAHO3HAYHOCTEN.

MpumeyaHue—TlockonbKy LWAaGMOH-3aNONHUTEND MOXET HAXOAQWUTBCHA B Hadvane nocnefoBaTenbHOCTU CO
3HakoMm peructpa Binary Shift, ycTpoicTBo cumuThiBaHMA OOMmkHO o6ecneunTb 3aBepuieHne uHTepnpetraumm coobue-
HUS Ha nocnegHeM KOZ4OBOM CroBe AaHHbIX.

7.3.2 KogupoBaHue KogoBbIX CIOB UCMpaBlieHUA OLWUGOK B AaHHbIX coobLLeHUs

B pesynbrate KogupoBaHUsi UCXOQHOro notoka cdopmMupytoT D kogosbix cnos. K HAM npucoeauHsiioT
K KOHTPOJIbHBIX CII0B, YACMO KOTOPbIX onpedenstoT kak C,, — D, BblMUCNAEMbIX C UCMIOML30BaHNEM anroputma
LMKNMYeckoro koauposaHust Puaa-ConomoHa Haa nonem Manya GF(2B) ana cooTeeTcTaylowwero npUMUTUBHOMO
MHorouneHa (Tabnuua 3). 3HadyeHUst KOHTPOSbHLIX CNOB COOTBETCTBYIOT kOadhuUmeHTaM MHOrouneHa, npea-
CTaBnsoLLnx cobo 0cTaToK OT OnepaLii YMHOXEHUst MHOrous1IeHa, 06pa3oBaHHOIo KO4OBbIMU CI0BaMU AaHHbIX
B coobLueHum, Ha X< ¢ nocneayoWMM ANVHHLIM AeNeHreM Ha nopoxaaroLwmii MHorodneH (x — 21)...(x — 2X)
(npunoxeHue B, pazgenB.1).
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Tabnuya 3 — Pasmepbl KOQOBbIX CMOB AaHHbBIX U MPUMUTUBHbIE MHOMOYNEHbI
Yucno cnoes KopoBble Mone MpPYMUTUBHBIN MpeacrasneHve r;pegz;ixime
B cumBone cnoBa Fanya MHOrouvsneH B ABOWYHOM Buae A Buae
Otr1p02 6-6utoBble GF(64) B+ x+1 1000011 67
Or3p08 8-6utoBble GF(256) XB+x5+x3+x2+1 100101101 301
Ot 90022 10-6utoBbIE GF(1024) x10+x3+1 10000001001 1033
Ot 23 go 32 12-6utoBble GF(4096) x124+x8+x5+x3+1 1000001101001 4201

7.3.3 PasmelleHune mogynen gaHHbIX COOGLWeHUs B CUMBoOIe

B rpadhmyeckom npeacraBneHun GUTOB AaHHbIX B COOBLLEHNM TEMHbIE MOAYNV NPEACTaBnAIoT « 1», a cBeT-
nble moaynu — «0».

Ona pasmeleHus B cumeone Aztec Code nocnegosatensHocTb D + K kofoBbIX c/108 B 06paTHOM nopsiake
yKnaabisaloT B L cnoes, ToNLWUHA Kaxkaoro U3 KOTOpbIX paBHa ABYM MoAyrisM. PasmelleHne Moaynen HaumHatoT
Haj NeBbIM BEPXHUM YIIIOM iApa CMMBOSA NO Cnuparsiv Nno YacoBOW CTPEerIKe B HAPYXXHOM HanpaeneHnn. Ytobbi
NyuLle NOHATL TOYHYIO CTPYKTYPY pasmelleHnsa oTAerbHbIX MOAYIIen, cHavana NnpeacTasnsatoT Kaxaoe Koaosoe
CNOBO B BUAE «KUpPNU4a» BbICOTON 2 MOAYNA (PUCYHOK 4), a 3aTeM pa3busaloT 3TOT «Kupnu4» Ha B/2 goMuHo
WwupuHoi 1 moaysnb. B kaxkaom AoMUHO GUT cTapluero paspsaa pacnosioxeH Hag 6utom mnagwero paspsaga.
3aTeM nonyyeHHble JOMUHO pPa3MeLLaloT B C10sIX AaHHbIX, HauMHas ¢ Bykebl «C» Hagnucn «Cnon 1 ..» Ha
pycyHKax 2 umm 3, a 3aTeM NoBOpPaYMBAalOT NO YacoBo cTperke. Mo3nLmn, 3aHnMaeMble peLLETKON NPUBA3KA, NpK
3TOM nponyckatoT. BUT Mnaawero paspsiga kaxaoro OMUMHO BCera pacnonoxeH 6nuxke K LEHTPY cuMeona.
Takum 06pa3oM, JOMUHO, pasMeLLiaeMble B HUKHEW YaCTU CUMBOSIA, K&XKYTCA NepeBepHYTbIMU.

Ha pucyHke 5 npuseaeHa nocrnefoBaTenbHOCTb pa3MellieHUs U OpUeHTauusa JOMUHO Npu NOBOPOTE Ha
yrnax B Nlo6oM crioe 1 npu nepexodax Mexay criosiMu. 3Hakv CUMBOJIOB HYacTo UMEIOT HeperynapHyto hopmMy Ha
YeTbIpex yriax unm cogepXaT pa3pbiBb! NPU NPOMYCKaHUU peLUueTKN MPUBSA3KKW, HO, HECMOTPA Ha 3TO, OHU Npe-
cTaBnAT coBGOoi LLenocTHbIe ABOVYHbIE 3HAYEHUSA KOAOBbIX cMoB. B cnosix 12 1 27 nonHopasMepHbIX CUMBOJIOB
caMu JOMVHO pasaesnieHbl HaABoe sieikaMi peLLeTK NPUBSI3KX, HO AaXKe B 3TOM crydae OUT cTapliero paspsaa
Kakoro fJOMMHO A0STKeH ObITb pacnonioXeH HermocpeaCcTBEHHO Haa byuTom MiaaLlero paspsaa (no SIMHWK, NpoBe-
[EeHHOIN HapyXy oT siapa cumBona) ¢ cobrnogeHnemM opueHTaLum (PUCYHOK 5).

B rpaH4HOM BHELLHeM Crioe Kaxaoro CMMBOJS1a Ha KOHLE CMpasiv MOryT OCTaTbCs HECKOSBKO HEMCOb30-
BaHHbIX JOMUHO, Y KOTOPbIX 06a MOAYINsi OCTAOTCA CBETNbIMM («O»).

8 CTpyKTypupOoBaHHOe coeAuHeHue

Mpu HepgocTaTke MecTa Ans pasMelleHns cumeona Aztec Code, a Takke Anst 06paboTKM AaHHbIX B CO06-
LWeHnn 6onbluoro obbema, npeacTaBeHe KOTOPbIX OAHUM CUMBOSIOM HeadeKTUBHO, AaHHbIe COOBLLEHsI MO-
ryT 6bITb pacnpegeneHbl No HeckosbkuM cumeonam Aztec Code. [laHHas 3agada MoxeT BbITb peLleHa ¢ npume-
HeHWeM CTPYKTYpPbl 3arofloBKoB, ornpeaensieMon nonsaosaTtenem, oaHako Janee npusefeH craHaapTHbIA MeTog,
KOTOpPbIV AOSHKEH Noaaepusatbesl YCTPOUCTBaMU cHUTbIBaHUs Aztec Code.

Bo Bcex cMMBoONax, BXoAsLWMX B NOCIeA0BaTESIbHOCTL CTPYKTYPUPOBaHHOIO COEANHEHNS, KOANPOBaHe
[aHHbIX COOBLLEHNA HaYMHaeTesl ¢ NocneaoBaTeIbHOCTU

M/L U/L [npoGen I...D npo6ben] M N ...,

cofepxallei drarosyto nocrneoBaTenbHOCTb CTPYKTYpUpoBaHHoro coeamHerus «M/L U/L», rae M/L n U/L —
3Hakn dukcaumn, «l...D» — HeobazaTensHoe nomne uaeHTUdgukatTopa cooblleHns, oTaeneHHoe npobenamu,
a M N — gBa 3Haka nonsi nopsiaka criegosaHns cumeorios «M-u3-N». MNocne ykasaHHOro 3aronoska cneayet
KOAMPYEMbIA CEerMEHT AaHHbIX B COOBLLEHUN.

YcTpoicTBO cHuThIBaHMA cumBona Aztec Code, oGHapyxus 3Hak Upper Latch nepeg kakumun-nnmGo coxpa-
HEHHbIMM AaHHBIMUW, AOIKHO NGO MHTEPNPETUPOBAaTbL 3arofioBOK U COXPaHUTL CErMeHT AaHHbIX B coobLleHnn Ans
ero nocreaytoLUen nepegaym B COCTase NofHOCTbI0 BOCCTAHOBMEHHOIO COOBLLEHUSs], MO0 Bbl4ATbL CUrHaI O TOM,
YTO CUMBOST SIB/ISIETCA YacTblo YNOpsAA0YEHHOro CoeAUHEHNSA, U NepeaaTs COOTBETCTBYIOWYI0 HOpMaLIMo
onopsiake ero cregosaHus. MNpoTokon MHTepnpeTauum B paclumpeHHoMm kaHane (ECI) npegoctasnsieT coboit
MexaHWU3M nepegayy aTol MHgopMaLmKn, He 3aBUCALLMA OT CUMBOMUKA, AN NPUMEHEHUA, UCMOb3YHOLLINX
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ECI. C apyroi cTOpoHbIl, YCTPONCTBO CYUTLIBAHUSA cuMBOIToB Aztec Code MOXET curHanuavposaTb O CUMBONE
CTPYKTYpP1POBaHHOr0O CoeAMHEHS YCTaHOBKO COOTBETCTBYIOLLEro 3HaueHUs1 3Haka — Moaudukatopa naeHTudgn-
KaTopa CMMBOJIVKM, C MOCNeayoLWwel nepeaayein HeM3amMeHEHHOTO 3arofioBKa U CerMeHTa AaHHbIX B COOOLLEHUN.

HeobsazatensHoe none naeHtudmkaTopa coobLUeH st COAEPXUT NPOU3BOSLHYIO MOCNEA0BATENBHOCTL 3Ha-
KOB AaHHbIX, KOTOpasi Ha4MHaeTCs 1 3aBepluaeTcs NpoberioM 1 4omkHa bbiTb OANHAKOBOW BO BCEX CUMBONAX,
cocTaBnsalLwmnx cooblyeHne. Xotsa ctpoka «l...D» MOXET cOCTOSATb U3 MPOU3BOSIbHBIX 3HAKOB (32 UCKITIOYEHUEM
JononHUTENbLHBIX Npobenos), camoe apdeKTUBHOE KOAMPOBaHUE 0becneumMBaeTcs B TOM Cllydae, ECIiv OHa ABMSA-
€TCS CTPOKOM MPOMUCHBIX BYKB.

Mone nopsiaka criefoBaHWs CUMBOJSIOB COCTOUT U3 ABYX NPONUCHbIX ByKB: nepeas koavpyeT nopsg-
KOBbI1 HOMep CMMBOMa B MOCNeA0BaTENBLHOCTH, @ BTopasi — obLuee YUCIT0 CUMBOJIOB B NOCNEN0BATENBHOCTH,
rae «A» =1, «B» =2, nt.a. Hanpumep B cepum U3 YeTbipex CUMBOSIOB crielyeT UCMOoMb30BaTh NMOPSIAKOBbLIE NOSA
«ADy, «BD», «CD» 1 «DD». Ucrnonb3osaHue NpoToKoria CTPYKTYpPUPOBaHHOTO COEAUHEHUS MO3BONSIET CBA3ATb
[0 26 cMMBOMOB.

9 CumBoOnbl AnNs MHUALManNU3auum yCTpOVICTBa CYMTbLIBaHUA

YacTo 6bIBaeT NoMe3Ho MMETL CUMBOSIbI, EAUHCTBEHHOW (DYHKLIMEN KOTOPLIX SIBMSIETCA Nepeaaya AaHHbIX
ONS BbINOMHEHWUST UHALMANN3aL UM 1 HacTPOWKK KoHUIypauumM yCTpocTBa cCUUTbIBaHUS. KoMNakTHbIA CUMBON
Aztec Code ¢ ogHUM crioem, nuv NonHopasMepHbIA CUMBOI, coaepXaliuii oT 1 Ao 22 cnoeB, MOXeT BbITb 3aKo-
OVPOBaH A4S BbINOMHEHWS MHALMANM3aL/MmM YCTPOUCTBA CHUTLIBAHMS UCKYCCTBEHHOMW YCTAaHOBKOW CTapLUEro 3Ha-
Yalero 61Ta ykasatens ArnvHbl AaHHbIX B coobuieHnu. MNpu aTom Mnagiume 6utbl KoaUpyoT akTUYEeCKyHo ANUHY
OaHHbIX B coobLeHun. MockonbKy obLLas eMKOCTb Takoro CUMBOIa MeHbLUEe 0603HaYEeHHOW ANWHbI AaHHbIX B
co0B6LLEHNN, HEKOPPEKTHASA YCTaHOBKA CUTHANM3upyeT O TOM, YTO 3aKOAUPOBaHHbIE AaHHble B COOBLLEHUN He
npegHasHayeHbl 4ns nepegayu, a 6yayT Mcnonb3oBaTbCs 4SS HACTPOWKU YCTPOMCTBA CHUTbIBaHMS. PopMaT v
3Ha4eHVe 3aKoANPOBaHHbIX AaHHbIX ONPEAEeriItoTCS U3roTOBUTENIEM YCTPOWCTBA CHMTLIBAHUS.

10 UHTepnpeTauus B pacLULUPEHHOM KaHane

MpoTokon nHTepnpeTaLlmm B pacluupeHHoM kaHane (ECI) no3sonaeT UHTepnpeTUpoBaTh BbIXOAHOW NOTOK
[OaHHbIX cMocoboM, OTMYatOLWMMCS OT KogupoBaHus no ymonyanuto. Mpotokon ECl umeeT cornacoeaHHoe onpe-
[JeneHne B HECKOTbKNX CUMBOIUKaX. [opaepXvMBaloTcs YEThIPE LWWMPOKUE KaTeropum UHTepnpeTauui:

a) MexayHapoHble Habopbl 3HAKOB (N1 KOAOBbIE HAGOPHI);

b) MHTepnpeTaLum obLero HazHavYeHus (Hanpumep, Ans Lenem WudposaHna 1 YNNOoTHEHUR);

C) VHTepnpeTaLuu, onpegenseMble Nofb3oBaTeneM Ans 3aKpbiTbiX CUCTEM;

d) ynpasnstoLwas nHdhopmMaLms CTPYKTYPUPOBaHHOMO coeanHeHUs B Hebydepr3oBaHHOM pexume.

MpoTokon ECI nonHocTbio ycTaHosneH B gokymeHTe AlM Inc. «MexayHapoaHasa TexHudeckas cneunduka-
ums: HTepnpeTauma B pacluMpeHHoM KaHarne, YacTb 1» (International Technical Specification: Extended Channel
Interpretations Part 1). MpoTokon obecneynsaeT yHUULMPOBAHHBLIN MeTOA ANA onpeAeNeHUs YCTaHOBNEHHbIX
WHTepnNpeTaLuii 3Ha4eHWn B 6aitTax nepes BbIBOAOM Ha neyaTh 1 Nocne AeKoaupoBaHus.

UHTepnpeTauus B pacumpeHHom kaHane (ECI) onpenenseTcst YUCNoMm, COCTOALLNM U3 WecTu undp, 3ako-
AvpoBaHHbIM B cumBosie Aztec Code 3Hakom ECI, 3a KOTOpbIM CNeayloT OT OAHOMo A0 WEeCTU 4-GUTOBLIX 3HaYe-
HUIA, NpeacTaBnALWMX Ldpbl. KOHKpeTHbIE UHTepnpeTaummn npusedeHbl B aokymeHTe AlM Inc. «Peructp Habo-
POB 3HAKOB MHTEPNPETAaLIUN B pacluMpeHHoM kaHane» (Extended Channel Interpretations Character Set Register).

WHTepnpeTaums B paclumpeHHom kanane (ECl) MoXeT MCnonb30BaTbCs TOMLKO € YCTPONCTBaMU CHUTLIBa-
Hus, obecnevnBatoLLMMKM Nepeaady MaeHTUKATOPOB CUMBOMUK. YCTPOUCTBA CHUTLIBAHUSA, Y KOTOPLIX Nepeaada
naeHTUdUKaTopa CUMBOSUKA OTCYTCTBYET UM HE UCMOMb3YeTCs, He AOMKHbI NepeasaTh AaHHble U3 No6bIx
CUMBOJIOB, COAepXKaLLMX MHTepNpeTaLumio B paclunpeHHom kaHane (ECI). Uckntovenne gonyctmMo B Tom criydae,
eCcnu UHTepnpeTauus B paclunpeHHom kaHane (ECI) nonHocTbio 06pabaTbiBaloTCsl YCTPONCTBOM CHUTBIBAHUA.

10.1 KogupoBaHue MHTepnpeTauuii B pacluMpeHHOM KaHane B cumBonax Aztec Code

HasHaueHve nHTeprnpeTauui B paclupeHHoM kaHane (ECIl) akTuBusupyroT nyTeM koauposaHust aHaka FLG(n)
13 kogosoro Habopa Punctuation, 3a KoTopbIM creaytoT Tpu BuTa, KogUpYyILMX 3Ha4eHe «n» OT 04HOro 40
WecTu B ABoNYHOM Buae. 3a 3HakaMmu FLG(1-6) cnegytoT oT 04HOro Ao WecTu 4-61MTOBbIX 3HaYeHW I, KoTopble
npeactasnsioT coboit Homep ECI ¢ ncnonb3osaHnem kogosoro Habopa Digit. HauyanbHble Hynu, nponyLueHHbIe B
npoLecce KOAMPOBaHWS, CHOBa BCTABSIOT B BbIXOAHbIE AaHHbIE COOOLLEHMS NpU 4eKoANPOBaHWN, AOMOMHASA
HomMep ECI go wectun 61Tos.
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10.2 KogoBble HaGopbl U UHTepnpeTaLuM B paclUMpeHHOM KaHane

Wcnonbayemble kogoBble HaGOPbI ONpPeaensaTcs UCKTIYMTENBHO KoaMpYeMbIMU 8-6UTOBBIMU 3HAYEHUAMM
AaHHbIX U He 3aBUCAT OT AeNCTBYOLWEN MHTepnpeTauun B paclumpeHHom kaHane (ECI). Hanpumep nocnegosa-
TenbHOCTL 3Ha4YeHWi B ananasoHe oT 48 0o 57 gecstndHbIx 3HadeHnin ASCII Hanbonee adpdekTUBHO KOOMPYIOT B
kogosoM Habope Digit, Aaxke ecnin aTa nocnegosaTensHOCTb He ByAeT MHTepnpeTUpoBaThes Kak Lmdpbl.

10.3 UHTepnpeTauuun B paclUMpeHHOM KaHane U CTpyKTypupoBaHHoOe coeguHeHue

WHTepnpeTaumm B paclumpeHHoM kaHane (ECI) MoryT HaxoguTtecs B 110601 NO3MLMKY AaHHbIX B COOBLLIEHNN,
3aKoAMPOBaHHOM OOHWUM CYMBOJSIOM UMW KOMMeKToM cumBorios Aztec Code CTPYKTYPUPOBaHHOMO COEANHEHWS.
AkTususnpyemas nHTepnpetauus ECl geficTeyeT Ao koHLA 3aKOANPOBaHHbIX AaHHbIX UK 40 OBHapYXeHUst Apy-
X UHTEPNpeTauuii B paclunpeHHoM kaHane (ECI). Takum o6pasom uHTepnpetaumst ECl MoxeT pacnpocTpaHaTbes
Ha aBa 1 6onee cumBona.

10.4 MpoTokon nocTaekoanupoBaHUs

MpoTokon nepeaaqr aaHHbIX B ECI gormkeH cooteeTcTBOBaThL NpUBeaeHHoMY B 16.3. MNpun ucnonb3osaHnm
ECI naeHTUdbMKaTopbl cMMBONNKA (16.4) AOMKHBI ObIT pean3oBaHbl MOMHOCTLIO, & COOTBETCTBYIOLMIA naeHTUdW-
KaTop CMMBOSIMKL CrieayeT nepeaasaTh B Ka4ecTBe npeamOyrbl K nepegaBaeMblM AaHHBIM.

11 Bo3MOXHOCTM nonb3oBaTenemn

MoTeHumanbHble nonea3osaTeny cumeonukn Aztec Code MOryT NPUHSATE PeLLIeHUst OTHOCUTESBHO Koanpye-
MbIX A2HHbIX, HE0BX0AMMOro YPOBHS MCMPaBSIEHNS OLLMBOK M BO3MOXHOCTU pasgesneHuns 4aHHbIX B COOOLLEHNM
Ha HeCcKoIbKO CMMBOJIOB.

11.1 Bbi6op nonb3oBaTeneM KogMpyeMbixX AaHHbIX B cOo6LleHUK

Bo MHOMMX NpMeHeHNAX LTPUXOBOro KoAa Koanpyemble AaHHbIE B COOBLLIEHN XXECTKO onpeereHbl 3apa-
Hee, Ha CTaauu NaHMPOBaHUS MOXET CyLLieCTBOBaTb onpeaeneHHas ceoboaa Bbibopa hopMaToB AaHHbIX, ONTU-
MW3NPOBaHHbIX AN 3ddeKTUBHOrO KoanpoeaHus. B o6Lem cnyvae MakcumarnbHas aheKTUBHOCTb KOAMPOBa-
HWS JOCTUraeTcs Toraa, Korga AaHHble B COODLLEHWN COCTOAT U3 ASIMHHON MOCNeAoBaTENbLHOCTU 3HAKOB, NpuUHaa-
nexalynx K ogHoMYy kofoBoMy Habopy (Tabnuua 2). TekcT, COCTOALLWA TONbKO U3 NPOMUCHBLIX BYKB NaTUHCKOTO
andasuTa, ToNbKO LMdPOBbLIX AaHHBLIX UMW AaHHBIX, NPeACTaBNeHHbIX B BUAe 6aiNTOB, XapakTepusyeT Tpy Tuna
AaHHbIX B coobLieHnn, Hanbonee adeKTUBHO KOAMPYEMbIX B cumeonax Aztec Code.

11.2 Bbi6op nonb3oBaTeneMm MMHUMaNbLHOIO YPOBHA UCNpaBieHUs olwnbok

C TexHu4eckoli To4KU 3peHusi cumsonuka Aztec Code fonyckaert, 4To6bl CUMBOS He BkIloYan B ce6s koao-
BbIX CIOB UchpaBrneHust olunMBoK Ui 4Tobbl UX Yncno gocturano 99 %, xota oba aTUX NpeaenbHbIX 3HaYeHUN
npakTU4eCKN He NPUMEHSIIOT. PekoMeHayeMbIn ypoBeHb UCMpaBneHns ownbok Ana o6bIMHBIX MPUMEHEHUIA CO-
cTaBnset 23 % UHGOpMaLMOHHON eMKOCTU CUMBONA Mitoc 3 KoAoBbIX CNoBa. TakuM 06pa3oM 5-CroliHbIA CUMBON,
coaepxawuin 120 KoaoBbIX CMNOB, 0ObIMHO COAEPKUT MO MeHbLUE Mepe 28 Noc 3 KOHTPONbHbIX KOAOBbIX CSI0BA,
a [N KoAMPOBaHUA AaHHbIX coobLeHUs ocTaeTcs Ao 89 kogoBbIX CNoB. MporpaMmbl nedaTn AorkHbl obecneyu-
BaTb AAaHHbI ypoBeHb UCpaBIeHNs OLLIMBOK NO YMOYaHuIo.

Ecnu nonb3oBatenb NpeabaBnsieT MeHee XecTkue Tpe6oBaHUA K HaAeXHOCTU NPUMOXEeHUS UKW cCHUTaeT
HaAEXHOCTL NPWIOXEHUSI HEAOCTATOYHON, OH MOXET BbIOpaTh ApYro MUHUMAaITbHBIA NPOLIEHT UCTIPaBEHWs! OLIK-
60k (MeHee 10 %) nunu 6onee 50 % c 0bsizaTeNbHBIM UCNONb30BaHWEM TPEX AONONHUTENbHBIX KOHTPOSMbHbBIX C/1I0B
Ansa obecnedeHus 6e3onacHoCTU AaHHbIX. MPoUeHT HasBaH «MUHUMaIbHBIM» NOTOMY, YTO B 3aBUCUMOCTUN OT
ANMVHBI AaHHBIX B COOOLLIEHUM CUMBOSIMKA TpeGyeT AoGaBneHus 4ONONHATESbHBIX KOHTPOSBHBIX CITOB BbilLE 3TOMO
MWHUMYMa NS 3anofHEHUs CUMBOSA.

HekoTopble NpUMeHeHUs nydlle Bcero paboTaloT npu (pMKCMpPOBaHHOM pasMepe (YUCre CroeB AaHHbIX)
Bcex cumBosnos Aztec Code HezaBUCUMO OT coaepXaLLMXcsl B HUX AaHHbIX. B aToMm cnyyae nonb3osaTtens Aos-
XKeH 3a7aTb pa3Mep, BKIIOYAIOLLMIA B ce651 COOTBETCTBYIOLLNIA YPOBEHb UCTIPABIIEHNA OLLMOOK A1t CamMoro AnnH-
Horo npegnonaraemoro coobuieHusa. Toraa 6onee kopoTkue coobLeHUsa ByayT KoanpoBaTbes C U36bITOUHBIM
YPOBHEM UcnpaBieHus oLIMGOK, a CUMBOJSIbI B AaHHOM NpuMeHeHun 6yayT 6ornee HaaeXHbIMU.

11.3 Bb160p nonb3oBaTenemM cTpyKTypUpoBaHHOTo coeaguHeHus

CTpyKTypUpOBaHHOE COEAUHEHME NO3BONSAET pacnpeaennTb AaHHbIE B COOOLLEHUM B HECKOMbKUX CUMBO-
nax Aztec Code, a 3aTeM BOCCTaHOBUTL UX NOCAE TOro, Kak BCe CUMBOJSTbI BbIM cHUTaHbI B MPOU3BONbLHOM NOpsAa-
Ke. CTpPYKTYpUpoBaHHOE coeanHeEHUe obecnevmBaeT BO3MOXHOCTb HaHeceHUst cumBorioB Aztec Code B obnac-
TAX, opMa KOTOPbIX OTNIMYAETCS OT kBagpaTHOW. OHO Takke AOCTYMHO AN KOAMPOBaHUS AaHHbIX COOBLIEHNSA,
An1Ha KOTOPbIX MPEBbILLIAET NPAKTUYECKYI0 EMKOCTb 0fHOro cumBona Aztec Code.
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11.4 Bbi6op nonb3oBaTeneM Heo6a3aTenbHbIX (hOpMaTOB CUMBONOB

B cootBeTcTBUM € TABNMLEl 1 NporpamMmmel NevaT 0ObINHO NEYATaIOT CUMBOM HAUMEHbLLIEro pa3Mepa Ans
3afaHHoro Habopa AaHHbIX U NPOLEHTa UcNpaBeHrs oLINMBOoK B NocNeAoBaTENbHOCTU CAOEB AaHHbIX 1%, 2%, 3%,
4*,4,5,6,..,32. Ina CAMBOSIOB WMHULMANU3ALMU YCTPOMCTBA CHUTLIBAHUA Nporpamma nevaTu obbluHO
nevyaTtaeT CMMBON HauUMEHLLLETO pasMepa B nocriefoBaTenbHOCTU Cnoes AaHHbix 1%, 1, 2, 3, 4, 5,..., 22.
B apyrom cnyyae nonb3oBaTenb MOXET 3a4aTb pasmep U dopMat HY)KHOro CUMBOSA, NepeycTaHaBNuBasn Ha-
CTPOAKM NO YMOSTHAHMIO.

Monb3oBaTeny AOMKHbI IBHO 3aAaTb PeXUM neyaTu cumeorios Aztec Runes ans npuMeHeHun, paboTato-
Wnx ¢ HebGonbLWMMKM HaGopaMn AaHHBIX.

12 Pasmepbl

OcHoBHbIM paaMmepom cumsorioB Aztec Code siBnsieTcs paamep X, KOTOPbIN COOTBETCTBYET pacCTOAHUIO
Mexay LeHTpamm areMeHTOB CETKU C HOMUHabHO KBaApaTHbIMU siuelikaMu, a Takke HOMUHANBLHO COOTBETCTBYET
BbICOTE U1 LUMPWHE KBaapaTHbIX MOAYIIEN 3TON CETKU.

CneuundukaL st CUMBOSMKU He OrpaHUYMBaET 3HaYeHusl pasmepa X. TemM He MeHee, 3HaYeHUs FopU3oHTasb-
HOro 1 BEPTUKaBHOIO LWAroB CeTKW A0SPKHbI OCTaBaThCs MOCTOAHHBIMU B Npejeriax CUMBOoJIa U OTNINYAaTLCA He
6onee YeM Ha 10 % Opyr ot apyra. bonee Toro, WKWpKMHa KaXXA0ro TEMHOTro MoAyIsl A0IkHa 6bITb paBHa ropusoH-
TansHoMy wary ceTkn + 20 %, a ero Bbicota — BepTuKanbHOMY wwary ceTkn + 20 %.

13 PexomeHaaunmn ans nonb3oBaTtenem

13.1 UHTepnpeTauusa Ans BU3yanbHOro YTeHUA

WHTepnpeTauus 4ns BU3yanbHOro YTeHUsl AaHHbIX, 3aKoAUPOBaHHbIX B COOBLLEHUW, MOXET CONpoBOXAATh
cumeon Aztec Code B no6oii obnactu 3a npeaenamu BHeLHEro ¢ost AaHHbiX (pucyHok G.2). PaaMep 1 Tun
LupndpTa B HAaCTOsILLEM CTaHAAPTE He YCTAHOBSIEHbI.

13.2 BoaMoXHOCTbL aBTOpacno3HaBaHUA

Cumeon Aztec Code MoxeT ObiTb cuuTaH AekoAepaMu LUTPUXOBBLIX KOAOB, 3anporpaMMUpoBaHHbIMU
COOTBETCTBYIOWMUM 06pasoM U CNpOeKTUPOBAHHBLIMU Tak, YTO6bl aBTOMATUYECKM OTNMYaTb €ro OT APYrX
CUMBOIUK.

Ons obecneyeHnss MakcuMarnbHOW HaAEXHOCTU CYATBLIBAHWUSA AeNCTBYIOWMIA HAabop CMMBONUK Aekoaepa
[OOIMKeH orpaHM4nBaTLCA TEMU CUMBOSIMKAMU, KOTOPble HEOBXOAUMBI Sl JAHHOTO NPUMEHEeHMS.

13.3 MapameTpbl NpUMeHeHUs, onpeaensieMble NoNb3oBaTenemM

CraHaapTbl MO NPUMEHeHUI0 A0MKHBI ONPEAENsTL creaylolime napameTpbl cumBorios Aztec Code, ycTa-
HOBIEHHbIE B HACTOALLEM CTaHAapTe, Kak NepeMEHHbIE:

a) AaHHble, noanexaliue KoAMPOBaHMIO;

b) paamep X, ncnonb3yeMbli Npy NevYaTv CUMBONA;

C) pasMelLieH1e CUMBOSIa Ha ATUKETKe, 0B beKTe UITN JOKYMEHTE;

d) TpeByeMbilt ypoBeHb KauecTBa nevaTy CUMBosa.

Tarke gonyckaeTca nepeonpedeneHune (NepeycraHoBKa) YPOBHS UCTIPABEHNA OLWNBOK Mo yMOnYaHuio,
NS Yero ykasblsaloT inbo Apyro MUHUMarbHbBIA NPOLLEHT ucnpaeneHus oLumnbok, NMubo dmkeuposaHHbIi dopmat
1 pasmep cumBona.

14 PekomeHAyeMbIV anropuTtm AeKoavpoBaHust

PexoMeHayeMbIin anroputm AeKOAUPOBaHAS HAXOOUT CUMBOITbI B U30GpaxeHnn n gexoaupyeT ux. UMeHHo
3TOT anropuTM AeKoanpoBaHUs UCMONL3YIOT NPU onpeaeneHnn KadecTsa nevaT cumeonos. OH Takke MOXeT
MCNOMb30BaTLCA NPaAKTUYECKUMI pPEANU3ALMSIMU YCTPOWCTB CHATLIBAHUS.

OexoaunposaHue cumsorna Aztec Code U3 coxpaHeHHOro U306 paXeHUa COCTOUT U3 cneayowmX 3Tanos:

1) onpeaeneHve NONOXEHUS CUMBOSA Ha M300paXkeHUM;

2) o6paboTka WwabnoHa noucka «MULLIEHb» C LENbIO ONpeaeneHns ero LeHTpa, OCHOBHBIX OCeil cuMBona u
HOMUHASTbHBIX PACCTOAHWUN MEXY MOAYAMM;

3) AekoanpoBaHuWe aapa CMMBOSIA: CHaYana aliropuTM onpeaensaeT, He UHBEPTUPOBaHbI NN YePHbLIN/GenbIi
uBeTa, NOTOM onpeaenseT hopMaT CUMBOSIA, E0 OPUEHTaLMIO, a 3aTeM NPOBOAUT UaeHTUMKALWIO, IeKoAUpOoBa-
HWe 1 NpoBepKY Ciy>KeGHOro coobLLeHus;
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4) onpeaeneHune CTPyKTYpbl, AEKOANPOBaHME 1 NPOBEpPKa AaHHBIX COOBLLEHNS;

5) npeobpazoBaHue KOAOBbLIX CITOB AAHHBIX B BbIXOAHOM MOTOK 3HAKOB.

MpegnonaraeTcs, YTo anropuTM AeKkoanpoBaHUs paboTaeT ¢ U3obpaxeHneMm, NpedcTaBeHHOM B ABOUYHOM
BMAe, B KOTOPOM KaxOoMY MUKCESIo NprcBanBatoT 3HaveHne «0» Ansi TeMHOro Moayrns unu « 1» — ans ceeTnoro
(He cnepyeT NyTaTb AaHHOE NPaBUIIO C NPaBUIaMU NPUCBaNBaHWUSA 3Ha4Y4eHUA Mogynam.) Ecnn nsobpaxerve
XpaHWUTCS B OTTEHKAX CEPOTo, TO CHaYarna HeoGXoaAMMO UCMONL30BAaTbL NMOPOroBYH METOAWKY OIS NMoMnyYeHUsl CooT-
BETCTBYIOLLErO M300paxeHusa B ABOWYHOM Bude. [ns OUEHKM kadecTBa nevaTn cumsona BblbupatoT
rnobanbHoe NoporoBoe 3HayeHue, KOTopoe npeacTaBnseT coboil CPeHIo BEMNYNHY MEXOY MakCMMarbHbIM
N MUHUMaTBbHBIM 3HaYEHUAMN Ko ULIMEHTA OTPEKEHUS B U30GPpaKEeHUN, MOCE Yero KaXkaoMy N1KCesto npu-
CBaMBalOT 3Ha4YeHWe «1» Npu NPEBbILLEHNN YKa3aHHOro nopora unn «0» — B NpoTMBHOM crny4ae. Ha npakTuke
YCTPOWCTBO CUUTLIBAHUSI MOXKET MCMONbL30BaTh Mpu 06paboTke HernobanbHbI Mopor, yHUThIBaOLWMNIA HepaBHO-
MEPHYH OCBELLEHHOCTb W YCIIOBUSI TPOCMOTPA, U A2XeE NPUMEHSITb MEXMKCENBbHYI0 MHTEPMNONALMIO AMNs NOCTPo-
€HUA N306pakeHns B ABOMYHOM BUae ¢ 6onee BbICOKMM NPOCTPaHCTBEHHbIM PaspeLleHneM, Yem y M3obpaxeHus
B OTTEHKax ceporo. 3To MUHUMWU3NPYET NOTEPU NHGOPMALMOHHOTO COAEPKUMOro Ha aTane NnpeaBapuTensHON
oBpaboTku.

14.1 Mouck cuMmBonoB-KaHAUAATOB

LLlaBroH nowucka «MuLeHb» B cuMeorne Aztec Code oGrnaaaeT ABYMS YETKO BblpaXKeHHbIMMU XapakTepUCTUKa-
MW, KOTOPbIE OTNIUYAIOT €10 OT APYrMX O6BEKTOB B M306padkeHWN. MNepBas: Ha TOMONOrMYECkoM YPOBHE Ero LIEHT-
panbHblA MOAYIb «M30S5TMPOBaH» OT OCTalbHbIX YacTel CUMBOJIA, Kak OCTPOB Ha 03epe, KOTOPOE HAXOAUTCS Ha
APYrom OCTPOBE Ha 03epe, 1 T.4. DTO NO3BONSET JIErKO Pacno3HaBaTb ero Ha OTCKaHMPOBaHHOM U306PaXKEHUM, Ha
KOTOPOM NaeHTUDULMPYIOTCS CBsI3aHHble obnactu. B npunoxerunn C onucaH MeToq ckaHMpoBaHUA ANst AaHHOW
TOMOosIoMMN.

Kaxgas ropusoHTanbHas CTpoka TOMOMorMyeckoro anroputma noucka, cogepxallias cekumio ¢ TpeMs 1
Goree y4acTkamm NOCTOSIHHO BO3pacTaloLEero WabnoHa, 3a KOTopbIMY CRIEAYIOT TPy U Boree yyacTka MOCTOSAHHO
y6biBatoLLero WwabnoHa (cTpoka 9 Ha pucyHke C.7), MOXET pacCcMaTpUBaTbCA Kak BO3MOXHBIA KaHAuAAT npu
oBHapyXeHnK WabrnoHa noucka «MULLIEHbY» . Hanbornbluee 3Ha4YeHUE B 3TOW CEKLUM CTAHOBUTCSA KaHAUAATOM Ha
pornb WabnoHa nomcka «MULEeHb» (3HaveHune nukcens 4 B cTpoke 9 Ha pucyHke C.7). OnncaHHbIA KpuTepuii
ABNAETCS pekoMeHAyeMbIM MeToAoM Bepudukaumu.

B cooTBeTCTBUM C 3TUM CKaHNPOBaHWE, OTCIeXMBaloLLee rpaHnLbl Ha U306paXxeHun, obHapyxusaeT Lwab-
JIOH NOUCKa «MULLEHbY» KaK OAHY rpaHuLly, MOMHOCTLIO BKMIOYEHHYIO BHYTPb APYrol FpaHuLbl, KOTOpas B CBOIO
ovepeapb NOMNHOCTLIO BKIIOYMEHA BHYTPL Crieayiowen rpaHnubl, 1 T.4. Kaxabiin 13 atux Metoos obecneunsaet
HaaexHoe obHapyXeHue LeHTPOB CUMBOOB-KaHANAATOB, AaXe B CUNbHO UCKaXKeHHbIX M300paXkeHUsIX, Npu yc-
NOBWUK, YTO UX LWABOHbI NOUCKa OCTaNUCh HENOBPEXAEHHBIMU.

Btopas oTnuuuTenbHas xapakrepuctuka wabnoHa noncka «MULEHbY», KOTOPYIO MOXHO UCMOMb30BaTh
B paboTe YCTPOMUCTB CUUTBIBAHUSA: WABGNOH MNOUCKa «MULLEHbY» COCTOMUT U3 BLIPOBHEHHBIX NPSIMbIX YITIOB,
HanpaeneHHbIX OT LEHTPasIbHOro MoAynsa Hapy>ky. CkaHuposaHue n3obpaxeHusi, ObHapyXXuBaloLLee CKOMIEHUE
TaKuX yrnoB, 0CO6EHHO coeANHEHHDbIX C AMMMHHBIMU OTPEe3KaMWU WUAW APYTMMU YriamMu, JOMPKHO OGHapYXuUTb
wabnoH noncka «MULLIEHbY AaXe Npu ero YacTu4HOM nospexaeHun. Mpyu Takom noaxoae WwabnoH noucka
«MULLIEHbY, CTEPTbIN Ha 25 %, HO COXPaHUBLUMA, MO MeHblUel Mepe, ABe rpynnbl YrioB, byaetr HagexHo
o6GHapyeH.

14.2 O6paboTka uzobpaxeHus WabnoHa NoUcka «MULLEHbY»

U3o6paxkeHue WwabnoHa noucka o6pabaTtbiBaloT ¢ LENbIo HAaXOXAEHWS Kak MOXHO GOMNbLLEro YACHa YITOB U
UX COMOCTaBMIEHNs1 C APYTMMMU YTilaMy TOTO e KOHLEHTPUYeCKoro kBaapara wabnoHa nomcka «MuLleHb» . Moau-
LMIO LEHTPanbHOro MoAy s ONPEAENAIOT Kak CPEAHIO NO3ULIUI0 MeXAY NPOTUBOCTOSLLMMU Napamn yrios. [lse
rnasHble OCYU CUMBOMA ONpeAenAloT Kak HanpaBeHUa MexXay CMEXHbIMU Napamu yrioB. PacctosiHua mexay
MOAYNAMU BAOSb 3TUX OCEW ONPEAENAIOT PACCTOAHUAMUN MEXAY CMEXHBIMA YTIIaMu.

MATb KPUTUYECKUX HaYarbHBIX NapaMeTPOoB (TOYHBIN LEHTP CUMBOSA, HanpaBsieHWe ABYX ero rMaBHbIX ocel
N HOMWHasbHbIE PACCTOSAHUSI MEXAY MOAYNsIMU BAOMb 3TUX OCEN) onpeaensiioT HECKONMbKUMU cnocobamu no
0COBEHHOCTAM KBaApaTHOro LabnoHa noucka «MULWEHb, MO3TOMY OHU MOTYT ONPEAESIATLCS YCTPOUCTBAMU CHM-
TbIBaHUS AaXKe B TOM cllyyae, ecnu WabnoH noucka CoaepXuT HeaHauyuTeNbHbIE NOBPEXAeHUS.

14.3 lekogupoBaHue sigpa CUMBoONa

HexkoanposaHue agpa cMMBOMA HA4YMHAIOT € oNpeaeneHns LLEHTPOB BCEX MOAYNEN KBaapaTHoM obnacTtu,
LEHTP KOTOPOW COBMaAaET C LLIeHTPOM WaGoHa noncka « MULLIEHbY , U ONpeaeneHns Toro, ABNATCA OHWU CBETIbl-
MW Y TeMHbIMKU. o nonyyeHHol uHdopMauny cHavana onpeaensiioT BU3yanbHYI0 NONAPHOCTL M306paXkeHns
cuMBoONa (HopMarnbHOe Ui UHBEPTUPOBaHHOE) N ero hopMart (KOMNaKTHBIA UM NOMHOPa3MEpPHbIiA), a 3aTeM ero
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OpueHTauuIo (HanpasneHue K BepxXHeMy Kpalo CUMBOIA) U BO3MOXHbIE 3epKaribHble OTOBpaXKeHUs, Nocne Yero
OCYLLECTBAAOT COOPKY, NPoBEpKy M 06paboTKy cnyxebHoro coobiueHus.

14.3.1 CocTtaBneHue cxeMbl U AUCKpeTU3aLUA LLIEHTPOB Moaynei

PekomeHayeMbli METOA COCTaBMIEHUA CXEMbI LIEHTPOB Moaynel B cumeonax Aztec Code MoxeT 6biTb B
obLwem Buae onucaH Kak «sblipallmeaHne ABymMepHoOro Kpuctanna». HaunHas ¢ nosvumm LeHTpanbHOro Moayrs,
hopMUPYIOT NEPBbLIA CMON U3 LIEHTPOB OKPYXXaloLLMX €70 BOCbMWU MoAyrei. TU No3Muuv ycTaHaBnMBaloT Tak,
YTOObI OHW GbINN PaBHOMEPHO pacnpeaeneHbl B Npeaenax BHyTpeHHero (06bMHO CBETOro) konbua wabnoHa
roncka « MULLEHbY, Nocne Yero hopMUpyIOT crneayioLLmia criol U3 LeHTpos 16 moaynei, noabupaeMbiX Tak, YTo-
6bl OHY Nonanu B Npeaenbl cneaytowero (06bIMHO TEMHOrO) KomnbLa, U T.4. MNpoLecc cocTaBneHns U KOpPeKTUpo-
BaHMWs MO3VLMIA LEHTPOB MOAYSIEN MO OTHOLLEHWIO K OKPYXXaIoLLMM rpaHULIaM MOXeT BbITb BbIMOMHEH NO cnvpanu
B HaPY>XHOM HanpasneHuu, TONWWHON 0AMH MoAY b, Moka He ByaeT cocTaBneHa cxeMa BCero sapa CMMBona.
XapakTepucTuka LieHTpa Kaxkaoro Moaynsa B ABOUYHOM BuAe onpeaesnsercs U coxpaHsieTcsl B BUTOBON kapTe
cMmBoOna.

14.3.2 OnpepeneHue UHBepcun nsoGpaxeHuns u copmara cumeona

Ecnv cpeaun BocbMy Mogynen, okpyxatowwmx LeHTp wabnoHa noucka, npeobnapaloT cBeTNble, TO B Xo4e
npoLecca AeKoaMpoBaHnsa TeMHble 061acTh 06bIMHO CUMTAIOT 3KBUBANEHTHLIMWU ABOUYHON «1». B npoTMBHOM
Cryyae cYuUTaloT, YTo U3obpakeHue GbINo MHBEPTUPOBAHO U CBETIIbIe 0bnacTn NpeAcTaBnsAoT « 1».

MsToe KoNbLO MOAYNEN, OKpyXaloLwmx LieHTp wabnoHa noucka (ksagpat 11X 11), ucnonb3yioT Ans onpeae-
neHna hopmaTa cMMBOA: ECNN OHO COAEPXKUT YeTbIpe 1 6oree ABOUYHBIX «1» (0BbIYHO TEMHBIX MOAYIIEN), TO
CUMBOI CHUTAIOT KOMMNaKTHbIM cuMBorioM Aztec Code 1 cocTaBneHne cxeMbl iapa CUMBOJIa Ha 3TOM 3aBepLUAloT.
B npoTtusHom cny4vae cumson Aztec Code cuuTaloT NosiHopasMepHbIM U COCTaBIIEHUE CXeMbI siipa CUMBOIIa
NpoAoIKAIOT eLle Ha [Ba Cosi MOAYel B HapY>KHOM HanpaseHUN.

14.3.3 OnpeaeneHue opueHTaLMu U 3epKkanbHOro oto6paxeHus cuMBona

Bo BHellHeM crioe sgpa cMMBOSa NMPOBOASAT ABOUYHOE cpaBHeHWe 12 6UToB, NpeacTaBnsiiowmx cobomn
Moaynu wabnoHa opueHTauuKn, HaxodsWMXCcs B yrilax, ¢ 3ajaHHbiM WabnoHoM Ans Kaxaoro U3 yetblpex
BO3MOXHbIX CNIOCOGOB OpUEeHTaLUM 1 NSl YETbIPEX BO3MOXHbLIX 3ePKasibHbIX OTOGpaXeHU aTuX WabnoHos.
Ecnu e nio6om 13 BOCbMU MPOBEPEHHBIX Cry4aeB BbISBISETCA MpaBuibHOe coenaaeHue ot 9 Ao 12 6utos,
TO TaKyo OPUEHTALMIO CHATAIOT UCTUHHOW. B NPOTUBHOM Criyyae cHMTaloT, YTO AeKoaupoBaHUe 3aBEpLUINITOCH
Heyaaden.

14.3.4 lekogupoBaHue cnyxke6Horo coob6LeHUs

Mpun HanM4KK ceegeHnin o dopmaTte U opueHTaLMn cMMBoNa Moaynu cnyxebHoro coobLeHus npeobpasyioT
B 6UTbI, pa3buBatoT Ha 4-6UTOBLIE NakeThbl M MPOBOAST B HUX UCMpaBneHne oumbok Hag nonem GF(16). B npouec-
ce ucnpaeneHns oLMBOK MOTYT UCMONb30BATLCS BCE 3HAYEH WS CUHAPOMOB, MOCKONbLKY AaXe HUMTOXHAS BEPOSIT-
HOCTb HEOBHAaPY>KEHHOM OLLMGKM B CryeBHOM COOBLLEHWM B UTOTE NPUBEAET HE K HEBO3MOXHOCTU CUATLIBAHUS,
a K HeBEPHOMY CHUTBIBaHWIO cuMBoOIa. Ecnu ncnpasneHune olMGoK 3aBepLuaeTcs Heyaadei, To NpUHUMaloT pe-
LLEHWNE O HEBO3MOXHOCTU AekoanpoBaHust. B NpoTMBHOM cryyae 13 cryxebHoro coobLLeHust ussnekarot MHgop-
MaLIo 0 YMcrie Crnoes AaHHbix L uyuncne cnos gaHHbix D. B ocoboM cnydae, koraa cTapLini 3Havallmim o6ut ans
D yctaHosneH 1 D npesbiwaeT eMkocTb L crioes, AaHHbIX CUMBOS MAEHTUULIMPYIOT Kak CUMBOJ MHULManNM3aLmm
YCTPOWCTBA CYUTBIBAHWSA, @ cTapLumii 6uT B D cOpacbiBatoT.

14.4 lekoaupoBaH1e AaHHbIX COObLIeHUN

HekoampoBaHne AaHHbIX COOBLLEHUA HAYUHAIOT C COCTaBMNEHUS CXeMbI U BbIGopa LIEHTPOB A BCEX OCTaB-
LLMXCHA MOAYIel B rpaH1Lax CMMBOIa ¢ nocneaytoLein cOopkor n MpoBEPKON CNMpanbHOW NocefoBaTENIbHOCTH
KOZOBbIX COB.

14.4.1 CocTaBneHue cxembl cnoeB AaHHbIX

Insa cumeonos Aztec Code, cogepxallux YeThbIpe 1 MeHee CroeB AaHHbIX, B TOM YUCe AT1sl BCEX KOMMaK-
THbIX cuMBosioB Aztec Code, «BblipallBaHue ABYMEPHOro KpucTania» NnpoaoriKaroT B HAPY>KHOM HanpasrieHum
NS cocTaBneHns cxembl Bcex L crioes obnacTtei AaHHbIX.

B nonHopaamepHbIX cuMBonax, MMetoLnMx 6onbLni pasMep, UCnonb3aytoT Gonee TOUHbIN MeToa cocTaBre-
HMS CXEMbI NO3WLMIA LEHTPOB PeLLeTKN NPMBA3KA. LIeHTpbl Mogyneit peLueTki NprBA3KA onpeaenstoT no anropur-
My JTMHEAHOrO BbipalLMBaHUs KpucTanna, npusegeHHoMy B npunoxerun D. MNocne cocTaBneHnst cxembl peLleTka
npvea3skM obecnevnsaeT Habop TOKaNIM30BaHHbIX STaNOHHbIX KOOPAWUHAT, MO KOTOPbIM BLIYUCIAIT U OnpeaensoT
Mo3nLMmM LEHTPOB BCeX Moayren AaHHbIX.

KoHeYHbIM pe3yrnkTaTtoM nprMeHeHUst 060X METOAOB — «BblpallBaHus ABYMEPHOro KoucTanna» 1 co-
CTaBMNeHns CXeMbl PELLETKM NPUBA3KN — sABNsieTcs BMToBasa kapTa, pacrnpocTpaHsaLwascsa Ha Bclo o6nacTb
cMmBona.
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14.4.2 C6opKa KOOOBbIX CIOB

Paamep 1 4icno KoOoBbIX CIIOB B CUMBOJIE OMPEAENSIOT 3Ha4YeHeM L — YMCIIoM CroeB AaHHbIX, 3aKoau-
poBaHHbIM B ciyxebHom coobLyeHum (Tabnuua 1). Coopky KOAOBbIX CIIOB MPOBOAAT B 06paTHOM NopsiKe, Haum-
Hasi OT NoceHero KOHTPObHOro KOAOBOTO COBA C NMOCTENEHHbIM NPOABWKEHEM K TepBOMY KOAOBOMY CITOBY
AaHHbIX, 1o 6UTOBOI KapTe cuMBosa. Cnnparb HauYMHaeTCA U3 NTIeBOrO BEPXHEro yria siapa cUMBOSIa U NPoaoIDKa-
€TCS B HapY>XHOM HanpaBneHnn no YacoBol cTperke. MpocTas uuMknu4eckas npoueaypa, kotopas napannesisHo
oBpabaTbiBaeT ABa crosi Moaysei, a Ans nonHopasMepHbIX CUMBOIOB MPOMycKaeT BCe MOy W, Y KOTOPbIX KOOp-
AvHaTa X Unu y kpaTHa 16, no3sonsieT cobpaTk NoMHy0 NocreAoBaTeNlbHOCTL KOAOBbIX CNOB A cuMBosa Aztec
Code no6oro pasmepa.

14.4.3 MNMpoBepka KOAOBbLIX CIOB

MocneposaTteneHocTs C,, KOAOBBIX CIOB, U3 KOTopbIX D KOOOBbLIX CMOB coagepXarT AaHHble, a K koaoBbIX
CroB (kogoBble crioBa UCNpaBneHns owmnbok, Bolducrsemblx no dpopmyne K = C,, — D) — KoHTponbHyto uHdop-
Mauuto (Tabnuua 3), IpoBepsioT 1 KOPPEKTUPYIOT C 1cTorb3osaHneM npoueanyp Meccu-bepnekamna™eHa/®opHu
(Massey-Berlekamp/Chien/Forney), ycoBepLueHcTBOBaHHbIX AN adpdeKTUBHOM 06paboTKu CTUPaHWIA Haf COOT-
BeTCTBYIOWMM noneM anya GF(28) (npunoxerune B, pasnen B.3). Bce kogosble coBa AaHHbIX, coaepXa-
LWKe Tonbko «0» Unn «1», a Takke BCe KOAOBLIE CII0Ba C MOAYSIAMU, BbIXOAALWUMU 3a Npeaesnbl M306paxeHus,
cynTaloT cTupaHnamu. MNpoueaypa Meccu-Bepnekamna HaUMHaAETCA € BbIMUCAEHNUA 3HAYeHUIA K CUHAPOMOB 1,
crnenosaTesflbHO, NEerko afanTupyeTcs K YUCIY KOHTPOMbHBLIX KOAOBbLIX CMOB, COAEpXalUXCc B CUMBONE.
[Ba (bonee aByx B cnyyae npeobnaganuns olnmbok — cM. pasaen B.2) KOHTPONbHbIX KOAOBLIX CNoBa pe3epsu-
pylT AnA oBGHapyxeHWs OWWNGOK, Tak 4YTo AnsA UchpaefieHus owunbok ucnonbaytloT K-2 (unu meHee)
KOHTPOIbHbIX KOAOBbLIX CMOB. Ecnu BbINOMHUTL UCNpaBneHue olMBoK He yaaeTcs, AekoaupoBaHue cYuTaloT
HECOCTOSIBLUMMCS.

14.5 MNpeobpazoBaHne KOAOBbIX CNOB AaHHbIX

B xone npeobpasoBaHna KOOOBbIX CIOB AaHHbIX (NpoLeaypa, o6paTHas no OTHOLIEHUIO K KOAUPOBaHUIO
OaHHbIX coobLleHns ) cnoBa cHavana npeobpasyloT B ABOWUYHBIN MOTOK, a 3aTeM nocriefoBaTeNbHble CerMeHTbl
3TOro NOTOKAa NPeobpasyloT B NOTOK BbIXOAHBLIX 3HAKOB AaHHbIX.

14.5.1 ®opmupoBaHue ABOUYHOIO NOTOKA AaHHbIX

C6opka ABOUYHOrO MOTOKa HAYMHAETCA CO CTapLUero 3Havawero 6MTa nepeoro KOAOBOIO CIIOBA AAHHbIX U
3aBepLUaeTca Mragwnum 6MToM nocrneaHero KOAOBOro cnosa AaHHbIX. Mpy 3ToM NponyckaloT MNaalve 3Hava-
LWne BUThI BCEX CIMOB, Y KOTOPLIX BCe Hanbonee 3Havame 6UTbl cogepxat ToNbKO «O» UK TOSNbKo «1».

14.5.2 Npeo6pazoBaHue ABOMYHOro NOTOKa

MpeobpasoBaHune ABOMYHOIO MOTOKA B 3HAKWN AaHHbIX OCYLLECTRAAIOT B COOTBETCTBUM € TAGNMLen 2, Hauu-
Has ¢ kogosoro Habopa Upper.

[BounYHBI NoTOK pasbuealoT Ha nocnegoBatensHble 5-6uToBblE, 4-6UTOBLIE, MHOTAA Ha 11- 1 8-BuToBbLIE
3HaveHus (c ucnonb3osaHueM 3Haka Byte Shift) ¢ dukcauueit n casurom peructpa mexay pasnuyHbIMU KOOOBbI-
MU Habopamu. 3aBepLuatoLme 6UThbl AaHHbIX NOCNeAHEero KOAOBOro CNOBa, COCTOALME U3 OAHUX €AUHULI, UTHO-
pypytoT. BbixogHas nocneaoBaTenbHOCTb 3HAKOB AaHHbIX 3aBepLUIAETCA OKOHYaHUeM ABOUYHOTO NOTOKaA.

Ecnv B caMoM Havare uHTepnpeTaumm 4o NEPBOro 3Haka AaHHbIX 3aKoAUPOBaH 3Hak drKcaumMm KO4oBOro
Habopa Upper Latch, To cuMBon naeHTuULMPYIOT Kak coaepXalunii 3aronoBok CTPYKTYPUPOBaHHOIo coeauHe-
Hus1. [lanee oH nMbo o6pabaTbiBaeTcsl YCTPOUCTBOM CHUTBIBaHUS, MMGO NepeaaeTcsl B HEU3MEHHOM BUAE C BKITIO-
YeHUEM COOTBETCTBYIOLLErO aeHTUdUKaTOpa CUMBOSUKM.

15 KayecTBO neyaTtn cumBona

OueHky kayecTBa nevaty cumsosios Aztec Code NpoBOAAT B COOTBETCTBUN C peKoMeHAaUMAMU NO Kade-
CTBY NMevaTu ByMEepPHbIX MaTpU4HbIX CUMBONOB, ycTaHoBneHHbiMu B UCO/MOK 15415 co cneaytowumm aonon-
HEHUSIMU U U3MEHEHUAMI.

15.1 NapameTpbl KayecTBa NeyaTu cMUMBONa

15.1.1 NoBpexaeHue pukcupoBaHHoOro wWabnoHa

OCHOBHbIE MPUHLMMNLI USMEPEHUS U OLIEHKW NOBPEXAEHUNA PUKCUPOBaHHBIX LIABIOHOB YCTaHOBMNEHDL! B NpK-
noxerHun E.

15.1.2 OceBasi HeOAHOPOAHOCTb

Cumsonbl Aztec Code nmeloT HoMUHaNLHO KBagpaTHyto oopmy. CreaosaTenbHO, 4518 OLLEHKU OCEBOWN HEO-
aHopopgHoctn AN (Axial Nonuniformity) Heobxoaumo ucnonb3soeath obulyto BbicoTy H 1 wimpuHy W cumsona
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(BMeCTO cpeHero paccTosiHUs Mexay LeHTpamMu Moayneit) kak onpeaeneHo npu pekomeHgyemMoMm anroputme
Aexoavposarus. AN BbMUCAAOT Mo dopmysie

AN = abs(H — W)/((H + W)/2).

OueHky napaMeTpa OCyLLECTBAT B TOMHOM COOTBETCTBUM € MyHKTOM 7.8.6 MCO/MOK 15415:2004.

15.1.3 Hencnonb3oBaHHOe UCMpaBreHUe oWnbok

Mons, cogepxawue kog Puga-ConomoHa B criy»ke6HoM coobLLeHUN 1 B AaHHbIX COOBLLEeHUs1, OLeHUBaloT
He3aBUCUMO APYr OT Apyra B COOTBETCTBUM C NyHkToM 7.8.8 UCO/MOIK 15415:2004 ¢ ucnonssosaHnem p = 0 ans
cnyxebHoro coobLleHUst U p = 2 Ans AaHHbIX coobLleHus. [Mpur oLeHKe HENCMOb30BaHHOrO UCTIPaBNEeHNS OLLN-
6ok AomkeH 6bITb BbIGpaH MeHbLUMIA U3 ABYX NMOSYy4YEHHbIX KaccoB.

15.1.4 MNpupalleHne npu nevaTn

OueHka npupalleHns Npy nevyaT oOcHoBaHa Ha NPOBEPKEe TOro, YTO «KOIMDULIMEHT 3aNONHEHUNA» TMHWA,
NPOXoAsALLMX Yepes LWabnoH Noucka 1 BOOob pPeLleTKn NMPUBSA3KM (ecrnv oHa umeeTcst), 0Bbi4HO paBHbIn 50 %,
Haxoautcs B ananasoHe oT 30 % Ao 70 % BKMIOHMUTENBHO.

JTnHun, NnpoxodsiLmne Yepes LieHTP CUMBOMA W BbIPOBHEHHbIE MO KaX40M 13 ero OCHOBHbIX Oceid, nepebnpa-
10T clieBa Hanpaso, a 3aTeM CBepxy BHU3. B npoLecce nepebopa cyMmmmpyIoT Yncio obHapyxeHHbIX cBeTnbiX (N )
1 TeMHbIX (Np) Nukceneid. B nonHopasMepHbIX CMMBOax 06paboTKy NPOBOASAT MO BCEW LUMPUHE UK BbiCOTE
CUMBONA, @ B KOMMNaKTHbIX CMBOax 06paboTky orpaHudMBatoT LwabrnoHoMm novcka. Yvcno nukcenen Hopmanmay-
IOT MO YUCITY CBETIbIX UIIM TEMHbIX MOAYIEN, KOTOPbIE 3TN TMHUM ACMKHbI OblTK Nepeceyb. B pesynbtate nony4a-
toT 3HaveHus N| 1 Np. UToroeas oueHka npurpalleHns npuy nevaTii No KaxkaoMy HarnpasreHno COCTaBNseT

D=Np /(N +Np).

Mony4yeHHoe 3HauveHWe oLeHWUBalOT Mo KpUTepUo Dyom = 0,50 ¢ noporoebiMK 3HadeHusIMU Dy, = 0,30
U Do = 0,70:

D = (D - Dnom) / (Dmax_ Dnom)’ ecnn D > Dnom’
= (D -=Dpom)/ (Drom — Dimin) — B NIPOTUBHOM Criy4ae.

CooTBETCTBYIOLLMIA KNAcC Ka4YeCTBa neYaTti onpeaensior cneayowmm o6pasom:

A (4,0),ecrm—0,50< D' < 0,50;

B (3,0),ecrm — 0,70< D' < 0,70;

C(2,0),ecnrn—0,85< D’ < 0,85;

D (1,0), ecnu—1,00< D’ < 1,00;

F (0,0), ecrm D’ <-1,00 vnn D’ > 1,00.

Knacc npupalueHus npu nedatv AomkeH 6biTb paBeH MeHbLIEMY U3 ABYX 3HAYEHWI, onpeAeneHHbIX No
FOPW3OHTAIM 1 MO BEPTUKAIN.

15.2 OueHkKka KayecTBa neyaTu cMMBONa

15.2.1 Knacc kayecTBa uz06paxeHus

Knaccom kauecTBa nevartu Ans Kaxaoro CHUTaHHOTO 306 pakeHUs CYMTaIOT HaMMEHbLLWIA KIacc, KOTOPbIA
BbIGUPaIOT U3 KITaccoB NapaMeTpoB, BbluucneHHbIx No MCO/M3K 15415, 1 knaccos NpupalleHrs Npu neyatu,
BbIYUCNEHHBIX B COOTBETCTBUM € 15.1.4 HacTosAwero ctaHaapTa. MonyyYeHHbI Knacc COOTBETCTBYET Kilaccy kaye-
cTBa N306paxxeHus.

15.2.2 Knacc kayecTBa cMMBOna

[na kaxxaoro cumBoria onpeaensoT Nt v 6onee KNaccoB KauecTsa U306paXkeHUiA NpY NMOBOPOTE CUMBO-
na Ha 360° BOKpYT LieHTparbHOM To4ku WwabnoHa novcka. Yribl ToBopoTa A BCeX M306paXKeHUiA AOMMKHbI ObiTb
NpUBNU3UTENLHO PaBHLIMIA.

Knacc kayecTBa cMMBOJIa BbIMUCIIAIOT Kak cpeaHee apudpmeTUieckoe 3Ha4YeHM e KIaccoB KayecTsa n3obpa-
XeHun B cooTeeTCTBUM € 15.2.1.

15.3 U3mepeHuUs B npouecce TEXHONOrM4ECKOro KOHTpons

CywecTByIOT psif, CPEACTB U METOA0B MNPOBEAEHUS U3MEPEHUN C LIESNbI0O MOHUTOPUHIA U KOHTPOITA 3a Npo-
ueccom cosaaHua cumsornos Aztec Code. K ux yucny otHocaTca:

1) 3Ha4YeHWUA KOHTPacTa CUMBOJIOB, MOSTyYEHHbIE C MOMOLLBIO BepuduKaTopa JIMHEUHOIO LUTPUXOBOIO KOAA,

2) cneunanbHble 3TanoHHbIE CUMBOJIbI, YNPOLLaIoLLMe BU3YanbHYIO NPOBEPKY HEPOBHOCTEN CETKM U N3Me-
peHve NpupaLLeHUa Npu nevaT ¢ NOMoLLbI0 BepuddnkaTopa IMHENHOIO LUTPUXOBOIO KOAA;

3) onpeneneHne oceBo HEOAHOPOOAHOCTU NyTEM HU3UYECKOTO U3MEPEHUS;

4) Bu3yarnbHan nposepka WabnoHa nouncka Ansa BbiBNEHUA KPUTUYECKUX 1epeKTOoB.

OTu cpeacTsa U MeETOAbI ONUCaHbI B NPUINOXEHUU |.
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16 MNMepepaBaeMble AaHHbIe

16.1 OcHoBHas UHTepnpeTaLua

CuvMBOMbI, NpegHa3Ha4YeHHble ANst UHULMaNU3aLum YCTPONCTBA CHATLIBAHNSA, HE AOMKHbI COAepXaTb HUKa-
KMX AaHHbIX. [JlaHHble CUMBOIOB NOCNeA0BaTENbHOCTN CTPYKTYPUPOBaAHHOMO coeAnHeHUst IMBo coxpaHsaoTcs B
6ydepe ANs NocrneaytoLLei nepeaym B COCTaBe NOMHOCTLI0 cOGpaHHbIX AaHHbIX COOBLLEHWs, NMBo nepeaatoTcs
C COOTBETCTBYIOLLIMM 3HAKOM-MOANDUKATOPOM MAeHTUdMUKATOPa CUAMBOMMKA U NOPSIAKOBLIM 3arofIOBKOM.

[Ons Bcex ocTanbHbIx cumBosios Aztec Code fomkHa nepedaBaTbecs NonHas cTpoka AaHHbIX COOOLEeHNs,
nonyyYeHHas B pesyrbrare 4eKoAMPOBaHNS.

Bornee cnoxHble MHTEPNPEeTaL/MM pacCMOTPEHbI Jarnee.

16.2 NpoTokon ans 3Haka FNC1

Ecnu nepsoMy 3Haky AaHHbIX B coobLueHun npedlectsyeT 3Hak FNC1, To OH ykasbiBaeT, YTo 3akoaupo-
BaHHble AaHHble B COOBLLIEHNN COOTBETCTBYIOT TUMOBOMY (hOpMaTy € UCMONb30BaHNEM UAEHTUMKATOPOB NpUMe-
HeHus GS1. MNepeaaya naeHTUUKaTOPOB CUMBOMUKA A0IKHA ObITh pa3pelueHa, a 3Hak FNC1 MoxeT oTcyTcTBO-
BaTb B NepegaBaeMblx AaHHbIX. [pucyTctere 3Haka FNC1 gomkHo BbiTb OTMEYEHO UCNONb30BaHNEM COOTBET-
CTBYIOLLETO 331aBaeMOro 3HaYeHus B uaeHTUdUKaTope CUMBONMKA (NpuroxeHue F).

Ecnun sHak FNC1 cnieayeT cpasy e 3a ogHOoM 6yKBO BEPXHEro UM HUXKHEro peructpa unm aAsyms undpa-
MW B Ha4ane CooBLLEHNS, OH CUrHANM3NPYET O COOTBETCTBUN 3aKOANPOBaHHbIX AaHHbIX B COOBLLEHUM KOHKPETHO-
My HOpMaTUBHOMY AOKYMEHTY (HanpuMep, oTpacreBoMy v MpoMbILLNeHHoMY cTaHAapTy). Mepenava naeHTn-
UKaTOPOB CUMBOSIMKM AOSBKHA ObITh paspelueHa, a 3Hak FNC1 MoXeT oTcyTcTBOBaTh B NepefaBaeMbIX JaHHbIX.
MpucytcTtaue 3Haka FNC1 AormkHO 6bITe 0TMEYEHO UCMONb30BaHNEM COOTBETCTBYIOLLENO 33/1aBaEMOro 3HavYeHUs!
B MAEHTUUKaTOpe CMMBOSMKL. HavanbHbili(ble) 3Hak(1) AaHHbIX coobLLeHUs NepeaaloTcsl B COCTaBE 3aKOANPO-
BaHHbIX AaHHbIX COOBLLEHNS.

B nioGoii nocneaytoleit nosvuunn 3Hak FNC1 BbinonHseT yHKLMM pasgenutenst nosen, a B nepeiasaeMbIxX
AaHHbIX coobLLeHMs NpeacTaensieTcst 3HakoM Habopa ASCII <GS> ¢ AecATUYHBbIM 3HaYeHEM 29.

16.3 MpoTokon gnsa UHTepnpeTauun B pacLUMPEeHHOM KaHane

B cucteMax ¢ noaaepXkoni MHTepnpeTauum B paclumpeHHoM kaHarse (ECI) npu kaxxgon nepegade AoimkeH
ucnone3oBatbes Npedukc naeHTudukaTopa cumsonuku. Bee anaku ECI (FLG(n)), BCcTpevarolumeca B NoToke,
6yayT nepeaaBaTbCA B BUAE YNPasnAoWero 3Haka ¢ AeCATUYHBIM 3HadYeHnem 92 (unn 5Cpex B WecTHaauaTe-
pPUYHOM NPeacTaBneHnn) B CTaHAAPTHON MHTepnpeTauuu npeacTtasnsaiowero 3Hak «\» (OBPATHAA OPOBHAA
HEPTA). Cneayiowume «n» 3akoauMpoBaHHbIX Ldp AONOSHAIOT HaYanbHbIMU HYNIAMU A0 NOCNeA0BaTENbHOCTU U3
wecTu undp, koTopas NnepefaeTca B hopMaTe COOTBETCTBYIOLLMX 3HaKkoB HaGopa ASCII (¢ AecATUYHBIMU 3HaYe-
HusaMU oT 48 no 57).

MpuknagHoe nporpaMmHoe oGecneyeHne, pacnosHaroLee KOHCTPYKLMKU BUaa «\nnnnnny, 4OSKHbI UHTep-
npeTUpoBaTh BCe nocneayloLme cUMBOSbI kak NpuHaanexaiime ECI, onpegensemoi gaHHo nocnegosaTensHO-
CTblo U3 wectu uudp. Takas MHTEpNpETaLMA NPOAoSHKAET AeACTBOBATL A0 KOHLA 3aKOAUPOBaHHbIX AaHHBIX NN
Ao o6HapyxeHus apyroi nocnegosatensHocty ECI.

Ecnu B 3akoanpoBaHHbIX AaHHbIX BCTpeyaeTcs 6aiT ¢ AeCATUYHBIM 3HaYeHnem 92 (He3aBUCUMMO OT TOro,
NPeAcTaBnsSEeT OH 3HaK «\» UK HET), TO B NOTOKe nepeaaloTcs ABa 6aliTa ¢ aTuM 3HadeHueM. Takum oGpasom,
oaHOKpaTHOe BXOX/EHWe Bceraa curHanusnpyer o Hadane ynpaensioweii nocnegosarensHoctu ECI, a apykpar-
Hoe BXOXAEHWE 0603HaYaeT peanbHble AaHHblE.

Mpumep — 3akodupoeaHHbie OaHHbie: A\B\C.

Mepedaya: A\WB\C.

Mcnonb3oBaHue COOTBETCTBYIOLETO UAEHTUUKATOPa CUMBOSIUKN FAPaHTUPYET, Y4TO B AaHHOM NpUMEHEHUN
MOXeET 6bITb NPaBUITLHO UHTEPNPETUPOBAH YNPaBNSIOLWIA 3HaK.

16.4 UaeHTUdUKaTOP CUMBONUKN

Mocne naeHTUMKaLMN CTPYKTYpPb AaHHBIX (BKMOYAs UCTONb30BaHUe Kakux-nubo nocneaoBaTenbHOCTe
ECI) aekoaep nobaBnsaeT cooTBETCTBYIOWNIA MAEHTUDUKATOP CUMBOMVKK B BUAE NpeamMbynbl K nepeasaeMbim
AaHHbIM. UaeHTUdDUKaTOp CUMBONUKU HEO6X0AUM B TOM Criydae, ecnu B NepeaasaeMblX AaHHbIX NPUCYTCTBYIOT
ECI, ecnu 3nak FNC1 ncnonb3yioT B COOTBETCTBUM € 16.2 Unun ecnnm Ucnonb3ytoT HebydepusosaHHOe CTPYKTYpU-
poBaHHoe coeauHeHue (Npuroxexue F).

16.5 MNpumep nepegaBaeMbIX SaHHbIX

B aTom npumepe B cumeone Aztec Code kogupyloT nocnefosaTenbHOCTb ABYX 3HAKOB « Y[ XK». 3Hak «{[»
npeactaeneH 6anToM c gecATUYHLIM 3HaveHUeM 182 B kogosoM Habope no ymonuaHnuio Aztec Code (ECI 000003,
yto cooTBeTCcTBYET UCO/MOK 8859-1). Byksa knpunmmubl «K» otcytersyeT 8 ECI 000003, Ho MoxeT 6bITb Npea-
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craeneHa B Habope 3Hakos No MCO/MIK 8859-5 (cooteeTcTByeT ECI 000007) € TeM ke 6aiToM ¢ AECATUYHBLIM
3HaveHunemM 182. Takum o6pasom, 4N NpedcTaBneHus Bcex AaHHbIX COOBLLEHUs nocne Nepsoro aHaka BcTasns-
10T 3HaK nepexoda Ha ECI 000007, kak onMcaHo HKe.

CumBon koavpyeT aaHHble coobeHus <[> <nepekntoveHne Ha ECI 000007> <)K> ¢ ucnonb3osaHnemM
cneayloLein nocneaosartensHocTH 3Hakos Aztec Code:

[B/S(1)],[182],[P/S],IFLG(1)],[«7»],[B/S(1)],[182],

KOTOPbIM COOTBETCTBYET CreAyloWniA ABOUYHBIA MOTOK (MOBTOPSIOWMA NpuBeAeHHY0 Bbille dopmy
3anucu):

[11111(00001)],[10110110],[00000],[00000(001)],[1001],[11111(00001)],[10110110].

[exonep nepegaet cneaytowwme 6aiThbl (BKoYasa npedmke nageHTndmnkaTopa CUMBOIIVKA C 3242BaEMbIM
3HaveHneM 3, yKkasblBaloLwyM Ha npuMmeHeHue npotokona ECI):

93, 122,51, 182, 92, 48, 48, 48, 48, 48, 55, 182.

B uHTepnpeTaumm no ymondaHuto a3t 6ainTbl GyayT MMeTh cneaytowee rpaduyeckoe NpeacTasneHue:

1z3TNO00007.

Cnepgyet obpatuTe BHUMaHWE Ha TO, 4TO Aekodep obecneunsaeT Bbigady curHana o nepekntodeHum Ha ECI
000007, Ho He UHTepnpeTaL o peaynbTara.

MporpammHoe obecneveHne, nogaepxusatowee ECIl B npunoxeHun-nonyyarene, yaanuT ynpasnsiowyo
nocneposaTenbHocTs \000007, a Gykea Kupuinuubl «XK» Gyaet npeacraeneHa cnocobom, 3aBuUcALLMM OT cUcTe-
Mbl (HanPUMep, MyTEM U3MEHEHUsT LUPUITa B CUCTEME NOAroTOBKY TekcTa). KoHeuHbIn pesynstaT 6yaeT cooTBeT-
CTBOBATb MCXOAHbIM AaHHBbIM coobLLEeHNS « [ XK».
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MpunoxeHue A
(o6s3aTenbHoe)

CumBonbl Aztec Runes

CumBonbl Aztec Runes npeactaBnsaoT coGoi cepuio HEGOMbLLKMX, HO XOPOLLIO Pa3NUYUMBIX rpacMyeckux oGbek-
TOB, NPUrOAHBIX ANA MaLLUMHHOTO CHUTLIBAHWSA, CNPOEKTUPOBaHHbLIX C PACHETOM Ha rpadmyeckyto COBMECTUMOCTb C CUM-
Bornamu Aztec Code. B CyLIHOCTV OHU ABNAIOTCS AAPOM CMMBOMA KOMMAaKTHbIX cuMBonoB Aztec Code ¢ pasnuuHbiMK
cny>ebHbIMW COOBLLEHNAMI, KOTOPLIE B 3TOM CIy4ae nepefarT BoceMb GUTOB (hakTuueckux AaHHbIX. Takum o6pasom,
cumBonbl Aztec Runes paamepom 11X 11 Mogyneii Bkrnoyatot B cebs 256 rpacmyecknx o6bekToB, KOTOpble 0GHapyXu-
BalOTCH U CHUTLIBAKOTCH YCTPOMCTBAMU cuMThiBaHMSA Aztec Code.

A.1 OnucaHue cumBona

125 255

PucyHok A.1 — Tunosble cuMBonbl Aztec Runes

Ha pucyHke A.1 nsobpaxeHbl HekoTopble TUNoBLIE CUMBONLI Aztec Runes. basosas cTpyktypa cumeonoe Aztec
Runes npviBefeHa Ha pucyHke A.2. Kaxpabii cumBon Aztec Rune coctouT M3 wabnoHa noucka «MuLleHb», WwabnoHos
OpUeHTaLMK U AaHHLIX COOBLLEeHUs, 3aKoAUPOBaHHLIX MO anroputMy Puaa-ConomoHa.

CoobLieHue

//’ll C SaHHGIMA

La6noH
nowcka

WaBnoHu
OpWeHTauuu

PucyHok A.2 — CtpykTypa cumBona Aztec Rune

LLlabnoHbl noucka u opueHTaummn B cumeone Aztec Rune coBnagalot ¢ onpefensemMbiMy At KOMNAKTHLIX CUMBO-
noB Aztec Code (5.1.1). Moaynu ¢ AaHHLIMK COOBLLEHUA 3aNOMNHSAIOT OVH CIOM, NpUNeralwui K WabnoHy noucka (No
aHanomm co cnyxe6Hbim coobieHnem B 5.1.1.3). Kak u ana cumsonos Aztec Code, Hanuuue okpyxatowien ceoboagHoi
30HbI He 06A3aTenbHO.

A.2 KoauposaHue faHHbIX coobeHun

28 6uTOB, COCTaBNAOLLUX AaHHble coobLeHns cumeona Aztec Rune, nogpa3aensioT Ha ceMb 4-6UTOBLIX CNOB, ABa
U3 KOTOpbIX coAiepXaT AaHHble, a OCTanbHbie NSATb SABMAIOTCA KOHTPONbLHLIMU KOAOBLIMU crnoBamu koaa Puaa-Conomo-
Ha, BblYMCNEHHbIMU Hag noneM GF(16), B TOYHOM COOTBETCTBUM C OonpefieneHneM AnA cnyeGHbIX coobLeHni B KOM-
nakTHbix cumBonax Aztec Code (7.2.3). OaHako AnsA TOro 4ToGbli OHU OTNMYANMUCHL OT OBLIYHBLIX CNYXEBHLIX COOBLLEHUN,
KaXablii BUT MHBEPTUPYeTCA Ha rpaPMyeckoM YpOBHE, YTO IKBUBANEHTHO BLIMOMHEHUIO ONepaLun «UCKNIoYaloWwero
UNW» 3HaYeHUs Kaxaoro cnosa ¢ ABOMYHLIM LIAGNOHOM «1010».

Takum ofpasom, npu koavpoBaHuM 8-6uToBOE kKOoAMpyeMoe 3HaueHue pasbuBaetcA Ha ABa 4-OMTOBbIX
CNoBa, KOTOpble 3aTeM AONOSHAIOTCH NATHI0 KOHTPOMNbHLIMUA KOAOBLIMU CIIOBaMM C UCNOMb3OBaHWEM npoueayp AnA
CcnyXebHbIX COOOLLIEHNI KOMMAKTHLIX CUMBOIIOB, MOCIE YEro 3HaYeHUsl KXXA0ro M3 CeMM KOAOBLIX CMOB OOBLEAUHSAIOT
onepaumei «uckniovaowero UIMN» co sHaueHnem «1010» 1 pasMeLLaloT NO YacoBOW CTpenke B OAHOM Crioe, npurera-
I0LLEM K WAabnoHy noucka. lMpu 3TOM TEeMHble MOAYNM NPEeACTaBnsioT [BOMYHbLIe «1», a CcBeTnble Moaoynu —
ABOMYHbIEe «0».
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A.3 lekoanpoBaHue faHHbIX COOOLWEeHUsA

PekomeHgyembii anroputM gekogupoBahusi Aztec Code (pasgen 14) Takke nogxoguT Ans NouMcka CUMBOMOB
Aztec Runes. [pn 3TOM NOMHOCTBIO NPUMEHMMbI BCE METOAbI BbISIBIIEHUS UIHBEPCUM U30OPAXKEHUA, PA3NUHEHUA CUMBO-
TNOB KOMMAKTHOTO U MOHopa3MepHoro ¢opMaToB, ornpegeneHusi opueHTaumm msobpaxeHus n 3epkanbHoro otobpa-
XeHusi no wabnoHam opueHTaumun. lekoguposanne cumsonos Aztec Runes npoBogsaT npu HeyaayHOM UCMpasneHun
owmnbok B cryxebHOM CoObLEHMN KOMMAKTHOIO CUMBONA criefylowmm o6pasom:

1) kaxgoe 13 cemmn 4-6UTOBLIX CNOB «cyxebHoro coobweHns» o6beauHAIOT onepaumen «ucknovaowero UIMN»
co 3HayeHueM «1010»;

2) BbINOMHSIOT MOBTOPHYIO MOMBITKY AEKOAUPOBaHMs no anroputmy Puga-Conomona.

Hexoanposanue no anroputmy Puga-ConomoHa 3aBeplUeHO yChnewHo, ecnu ctaplume BocemMb BUTOB AaHHBIX B
coobweHun B aHHON (hopme (C MHBEPTUPOBAHUEM YepeayoLmxcs BUTOB No OTHOWEHMIO K rpadimyeckomMy npeacrasne-
HUIO) cogepxaT 3akogupoBaHHoe 3HadeHne cumsona Aztec Rune.

A.4 NepenaBaeMbie AaHHbIE

3HaveHne gaHHbIX, 3aKoaMpoBaHHoOe B cumsone Aztec Rune, nepegatoT B Buge 3-paspsigHoro 4ecsaTUHHONo YMcna,
JOMOMHEHHOMO HaYanbHBIMU HYINSIMKU B Cniydae Heob6xoaumocTu.

Maentndumkatop CMMBONMKWA, €CMM OH WUCMONb3YeTCs, AOMKEeH COOTBETCTBOBATL 3anuck «JzC», rae 3Hak-
MogudmkaTop «C» nABMsieTcs NpU3HaKkoM gekogupoeaHus cumeona Aztec Rune BmecTo 06blMHOrO cumBona
Aztec Code.
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Mpunoxenune B
(o6a3arenbHoE)

O6HapyxeHue U ucnpaBneHue own6okK

KopoBble cnosa ncnpaenexus owmbok B cumeonax Aztec Code BbIMUCNAIOT C UCMOMNb30BAHMEM CXEMbI MOMEXO-
ycTonumsoro kogmpoeanus Puga-ConomoHa. Pasmep BCex KOQOBLIX CNOB paseH B 6uram, a nonmHoMuaneHble apudgme-
TU4eckne onepaumm Hag nonem GF(2B) nposogsaT ¢ ucnonb3osaHnem nopaspsaHbix apudMeTUIeckux onepaumii no
MOZynio 2 n apudMeTUHecknx onepaummn no mogynio P Hap kogosbimu cnosamu (rge P — 9KBUBaNEeHTHOE 3HaYeHue
NPUMUTUBHOMO MHorouneHa). 3Hadvenmss B u P gns cnyxebHoro cooblieHus onpegensioT B COOTBETCTBUM € 7.2.3,
a AnsA AaHHbIX coobleHuss — B cooTBeTCcTBUMM € 7.3.2.

B.1 MocTpoeHne KOAOBLIX CINOB UCTIPABMNEeHUA OWNGOK

Kopoeble cnosa ncnpaeneHuns owmbok npeacTasnsaT cobom 0cTaTok nocne onepaumm yMHOXEHUA MHOTOYNEHa,
06pa3oBaHHOro M3 «ndy» KOQOBbLIX CMOB AaHHbIX, HAa X"° ¢ nocneayWUM ANMUHHBIM AENEHNeM HA NOPOXAALWMNA MHOTO-
uneH nopsigka «nc». Heuenecoobpas3Ho xpaHUTb CNUCKU BCEX BO3MOXHBIX NOPOXAAIWMX MHOTOUNEHOB, UCMONbL3ye-
MbIX € AaHHbIMK coobueHnsimmn B Aztec Code. BMeCTO 3TOro OHM reHepupyOTCA HENOCPEACTBEHHO COOTBETCTBYIOLNM
nporpaMmMmHbiM obecneveHmem.

®yHkuum \3bika C, npeacraeneHHbie Ha pucyHke B.1, obecneunsalor Heobxogumoe koguposaHue. PyHKUMA
ReedSolmon(), koTopas paboTaeT ¢ «nd» 3HAa4YEHUSIMU KOQOBbIX CIOB AaHHBIX, XPAHALMMUCS B LLENOYUCIEHHOM MacCu-
Be wd[], reHepupyeT norapudmudeckme n aHtunorapudpmudeckne Tabnuupl ans nons Manya pasmepom «gf» ¢ NpocTbiM
MOZyNeM «pp», 3aTeM UCMOoMNb3yeT nx B dyHKumM prod() — cHavana Ans sbiMUCNEHns kKoahULMEHTOB NOPOXAAIOLLETO
MHOro4neHa nopsigka «ncy, 3aTeM — Ansi BbIYUCNEHUST «NC» OOMOMHUTENBHBIX KOHTPOSbHBIX KOQOBLIX CMOB, pa3MeLla-
eMbIx nocne aaHHbix B wd[ ]. dyHkuma ReedSolomon() paboTtaeT He TONbKo ¢ gaHHbIMKU COOGLEHUIMI, HO U CO CNyXe6-
HbIMWU COODLLEHUAMMU.

B.2 Bo3MOXHOCTbL MCNpaBneHUsa owmnbokK

KopoBble crioBa ucnpaeneHys owmMBoK MOryT UCNpasnsaTh ABa TMNA oWMB0K — cTupaHusi (owmboyHble KogoBble
CNoBa B U3BECTHbIX NO3ULMSIX) U OWNGKM (OLIMBOYHBIE KOAOBLIE CIIOBa B HEM3BECTHBIX NO3uumsix). CTupaHue npeacras-
nsieT cobon HeOTCKAHMPOBAHHBIA NN HEAEKOONPYEMbIA 3HAK CUMBOSA, a OWMOKA — HEBEPHO AEKOAVPOBAHHBLIN 3HaK
crMBona. Yucno ncnpaensieMbix CTUPaHUA M OLIMBOK BbIMUCTISIOT No cnegylowen dpopmyne

e+2t<d-p,

A€ € — 4YUCno CTUPaHWUi;
t — uncno ownbok;
d — uMCno KOAOBbLIX CNOB UCNPaBNeHUs oWNBOK;
P — YMCMO KOZOBbLIX CIOB UCMPaBneHusl owmnbok, 3ape3epBupPoOBaHHbIX 4NA obHapyxeHus owmnbok.

Onsi cnyxebHbix cooblieHnii Aztec Code p paBHo 0 (gns obecnevyeHnst MakCUManbsHON BO3MOXKHOCTU NPOQOIDKe-
HUS AeKoaUPOBaHMS).

Onsi paHHbIX coobleHus 3HadeHne p obbIMHO paBHO AByM. TeM He mMeHee, ecnm Bonblias 4acTb cnocobHocTm
ucrnpaeneHus olMBOK MUCNomnb3yeTcst Ansl UCMPaBIeHNUsl CTUPaHUIA, BEPOSITHOCTb HanmMuns HeobHapyKeHHbIX owLmMbok
Bo3pactaer. Ecnu owmnbok MeHblle AecsiTU, a YMCHOo CTUPaHWUA cocTaBnsaeT bonee nonoBUHbI OT YMCIa KOAOBbLIX CNOB
ucrnpasneHns ownbok, p YBENUYMBAETCS 0 YEThIPEX.

B NpoTMBHOM Criydae CUMBOIT HEBO3MOXHO AekoaupoBaTh 6e3 pucka owmnbodHOro 4eKogupoBaHus.

I* «prod(x,y,log,alog,gf)» returns the product «x» times «y» */M
int prod(intx, inty, int*log, int*alog, int gf){

if (Ix [| ly) return 0;

else return alog[(log[x] + log[y]) % (gf~1)];

/* «ReedSolomon(wd,nd,nc,gf,pp)» takes «nd» data codeword values in *2)
/* wd[] and adds on «nc» check codewords, all within GF (gf) where «gf» */
/* is a power of 2 and «pp» is the value of its prime modulus polynomial */
void ReedSolomon(int *wd, int nd, int nc, int gf, int pp){

int i, j, k, *log, *alog, *c;

PucyHok B.1 — ®yHkums ssbika C, reHepupytoLLasi KOHTPOmNbHbIE ¢rnosa koaa Puga-Conomona, nuet 1

@

) ®ynxyus “prod(x,y,log,alog,gf)” eosepawaem npoussedeHue ‘X" u “y’.

2) ®yHryus “ReedSolomon(wd,nd,nc,gf.pp)” nonyyaem “nd” kodoesix ¢criog daHHbix 6 maccuse wdf] u dobasnsem
“nc” KoHMPosbHbIX KOO0E8kIX crioe Had nosiem GF(gf), ede “gf’ — cmeneHb 2, a “pp” — 3Ha4YeHUe NPUMUMUBHO20
MHO204rIeHa.
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/* allocate, then generate the log & antilog arrays: */
log = malloc(sizeof(int) * gf);
alog = malloc(sizeof(int) * gf);
log[0] = 1—gf; alog[0] = 1;
for (i=1;i<dgf;it+){
alog[i] = alog[i-1] * 2;
if (alogli] >= gf) alog[i] "= pp;
log[alog][i]] = i;

/* allocate, then generate the generator polynomial coefficients: */4
¢ = malloc(sizeof(int) * (nc)+1);
for (i=1; i<=nc; i++) c[i] = 0; c[0] = 1,
for (i=1; i<=ngc; i++) {
clil = c[i-1];
for (j=i-1; j>=1; j- -) {
clj] = c[j~1] * prod(c[jl,alog][i],log,alog,gf);

}
¢[0] = prod(c[0],alog]i],log,alog,gf);

/* clear, then generate «nc» checkwords in the array wd[J: */*
for (i=nd; i<=(nd+nc); i++) wd[i] = 0;
for (i=0; i<nd; i++) {
k = wd[nd] * wd([i];
for (j=0; j<nc; j++){
wd[nd+j] = wd[nd+j+1] * prod(k,c[nc——1],log,alog,gf);
}
}

free(c);
free(alog);
free(log);

PucyHok B.1, nuet 2

B.3 MeToa ucnpaBneHus ownbok

FOCTP UCO/MIK 24778 — 2010

Ecnu obuiee 4ncno CTUpaHUin € MeHblUe UMK paBHO CnocoBHOCTU ucnpaBneHusi owmnbok, TO aKTUBU3UPYeTCA
CxXema BOCCTaHOBMEHWs1 AaHHbiX. CTUMpaHusa 3ameHsitoTes Hynsimu. [1o3uuusi g-ro HeM3BeCTHOTO KOZOBOIO CIOBa paBHa

jc| ans g=1,2,...e.

Cosnaetcsi MHOrouneH 3sHakoB cumeona C(x) = Cpx™! + Cpox™2 + ...

+ Cx1 + Cy, rae n koadbchuumeHToB

ONPEefensitoTCs No CHYUTAHHLIM CKaHEPOM 3HadeHusiM 3HakoB cumsorna (Cp.q — nepBbIM 3HaK CUMBONA, a n — obwee
YMCIIO 3HaKoB CUMBOMA). Jlanee BbIMMCMAAIOTCA 3HAYEHUs i CMHOPOMOB OT Sp Ao Siq, Ans 4Yero Bbluucnsietcst C(x) npu
x=2K gna k or 140 i (i — 4ncno 3HakoB McmpaBneHusl oWMBOK B cuMBone). Cxema reHepupoBaHusl 3HAYEHWI

CMHOPOMOB NPUBEAEHa Ha pucyHke B.2.

Bxoa

PucyHok B.2 — Cxema reHepupOBaHUSI 3HAYEHUS1 CUHOPOMOB

3) BeiBeneHue namamu u MOCMPOEHUE Maccusoe fioeapuMoe U aHmuI02apudmMos.
4) BuidenieHue namMsmu U MocmpoeHUe KoaghpuyUeHMos nopoxdaloes0 MHOL0YIeHa.

5) Oyucmka u nocmpoeHue “Nc” KOHMPOSbHLIX €108 8 Maccuee wdf].
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lMockonbKy no3vMuuM CTUPaHUA  U3BECTHbI (jq anaq=1,2,..,e), MHOrourneH Mo3nuMn oWwnboKk AnA 9TUX
M3BECTHBIX NO3ULMIA MOXeT GbITb BbMMCNHEH NO dopmyne

AX)= (1 =xX1) (1 =xK).(1 =XXe) = 1+ Aq X +...+ AXC,

rme Xy = 2l

MHorouneH noavumii owmMbok A(x) MoxeT ObiTb OGHOBNEH AN BKMIOYeHUs Nnoauumi olumbok. O6HOBNEHNe NPOBO-
aat no anroputMy bepnekamna-Meccu, o6ecneunBaloiemy gekoguposaHme owMBoK U cTupaHni B kogax BUX B cooteeT-
ctBum ¢ «Theory and Practice of Error Control Codes», Richard E. Blahut (Addison Wesley, 1983). Ha atoi cragun
cnepyeT ybeauThCsl B TOM, YTO YMCTIO CTUPaHUA M OLUIMGOK HE BbIXOAUT 3a Npeeribl COOTBETCTBYOLWEN hopMyIibl Criocot-
HOCTU ucnpaeneHust oumbok (B.2).

Pesynbrar pewenus ypaBHeHusi A(x) = 0 gaer uHdopmaumio o Hanuqum t owmbok, ecnm t > 0; nM6o 06 ux

otcytctBum, ecrim t = 0. [Nocne 3Toro BbIMMCASIIOT 3HAYEHUE OoWUOKN qu D) Ana noswumm jg, rae q = 1,...,e +t. inAa
BbIYMCIIEHUS 3HAYeHUN owmboK TpebyeTcs AOMONHUTENBHBIN -MHOMoYNEeH, onpeaensiemoliin no opmyne
— 2 2
Q(X) =1 +(S1 +A1)X + (52 + A1S1 + Az)x + ...+ (S.n + A1S.n_1 + AZST]-Z ) +..+ A‘T]-1S1 + A,n) XTl’

men=e+t
Takum 06pa3om, 3HaueHne oLMBKK B NO3MLMK jq BLIYMCTISIIOT 110 opmyne

Ll
Y, = Q(xq—1)/(xq i:1l,_£eq(1 - X! xq)}

MNocne yCcnewHoro BbiMUCINeHus 3HaveHus ownboK UX BOUYHbIE OOMNOMHEHUS CYMMUPYIOT C COOTBETCTBYIOWNMU
no3NLUAMK OLUMOOYHBLIX KOAOBbLIX CIMOB.

") B opuaurane NCO/MIK 24778 owubo4ro ykasaHo Yi.

2} B opueunane MCO/MIK 24778 owubo4HO yKazaHo A23n72.
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MpunoxeHne C
(o6s3aTenbHOE)

TononornyeckMin anropnTM obHapyXeHua wabnoHa
noncKa «xMUNWLEHb»

[aHHbli MeTog, cCKaHMPOBaHUSA NPUMEHAIOT A5 BblAeNEHMA TONoaorMn wabnoHa noucka «MulleHb» B ABOUYHOM
n3obpaxeHun. OH OCHOBaH Ha U3MEPEHUM CTEMEHU «MU30/IMPOBAHHOCTM» KaXXA0ro nuMKcenst oT 6enoli rpaHuubl n3obpa-
XEHUS, T.e. uncna YepHbIx/6enbix U 6enbix/4epHbIX NEPEXOAOB, NepecekaemMblX Ha MyTW K Kaxgolh rpaHuue. O4yeBMAHO,
4YTO LIEHTP wWabsioHa noucka «MuLEHb» SBSETCA 061acTbi0 C BbICOKON W30/IMPOBAHHOCTLHO.

MonHoCTbIO dpopmanbHOe onpefeneHne U30MPOBaHHOCTM MUKCENs AN1S MPOU3BOMIbLHON reomeTpumn (B XyAlem
C/yyae MOXET oka3aTbCs, YTO LEHTP A/IMHHOW cnvpasin COeAMHSETCS C Kpaem M306paxeHus) TpebyeT MHOroHanpas-
JIEHHOTO CKaHMpPOBaHUA, KOTOPOE MOXEeT OKa3aTbCs A0CTATOYHO A/IMTeNbHbIM. B AaHHOM NpuioxeHun onmncaH Ccokpa-
LLIEHHBIA OHOMNPOXOAHbIV MeToA, NPUEMNIEMbI AN BblAeNeHNs reoMeTpum wab/ioHa Nnoncka «MULLEHb.

B kauyecTBe nprvmMepa pacCMOTpeHa MnocsiefoBaTe/lbHOCTb AENCTBUI CKAHMPOBAHWS 4YacTu M306paxeHus, npeg-
CTaB/IEHHOrO B ABOMYHOM BuAe pasmepom 24x21 nukcenei (pucyHok C.1). CyTb anroputMa 3akawyaeTcsl B co3gaHumn
BTOPUYHOTO U306paXeHMs C TEMU Xe pa3Mepamu, 3Ha4yeHMe KOTOPOro B KaxAoW Mmo3vuum nukcens ob6o3HavaeT ero
N30/IMPOBAHHOCTb OT KpaeB. JTO TakKe MOXHO chenartb nocrnefoBaTesibHbIM NepebopoM CTPOK M306paXKeHns cBepxy
BHM3 C UCMO/Ib30BaHWEM OAHOMEPHOrO LLe/I0YMNC/IEHHOTO MaccuBa, [A/iMHa KOTOpOro coBnajaeT C LUPUMHON un3o6pa-
XeHus. Tem He MeHee, Ha pucyHkax C.1 — C.8 3HaueHns M301MpoBaHHOCTU ByAyT BbIBOAMTLCSA B NO3MLMAX MUKCENER Ha
[BYMEPHOM MaccuBe.

PucyHok C.1 — N306paxeHne B 4BONYHOM BuAE, B KOTOPOM OCYLLECTB/ISKOT NOUCK

OCHOBHOE TOMO/IOrMYECKoe MPaBU/O 3akK/lYaeTca B TOM, YTO 3HAYEHWS CTeMNeHU U30/IMPOBaHHOCTK BCerga fof-
XHbl ObITb YETHbIMW 1151 CBET/bIX MUKCEsNel N HEYETHLIMU A7 TEMHbIX NuKcenei. Ha HavanbHOW CTagun LenoYvcneH-
HbIi MaccuB 3anofIHAIT 3HaYeHMsIMU «O» ANS CBET/bIX NUKcenel n «1» — Ana TeMHbIX MUKceneli B BEpXHell CTpoke
nsobpaxeHusa (pucyHok C.2).
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PucyHok C.2 — VicxoHOe CoAepXXnMoe LIesIo4YUCIEHHOTO MaccrBa

3aTeM Kaxayto 13 NnocrefyrLmx CTPOK CKaHMPYHT B Tpu aTana. CHavana A5t HoBOW CTPOKW B LLE/I0UMC/IEHHOM
MaccuBe OGHOB/ISIKOT BCE 3/IEMEHTHI, Y KOTOPbIX M3MEHWICS LBET nukcens. Hanpumep, BO BTOpOIi CTpoke pucyHka C.3
HECKOJIbKO «0» MpeBpaLatoTcs B «1», a HECKO/IbKO «1» — B «2», 3aTeM KpaiiHee fieBoe 3HaYeHne B MaccuBe npeobpa-
3ytoT B «O» Wn «1», Mocne 4ero a/eMeHTbl MaccuBa NepebupatoTcs cfieBa Hampaso, W BCe 3/1eMeHTbl, 60/ee yem
Ha eVHULY NpeBbILLALLIME 3HAUYEHNE CBOErO cocefa C/eBa, Noc/efoBaTe/lbHO YMEHbLIAKOTCA Ha ABa A0 BbINOSHEHNS
[aHHOro COOTHOLLeHUs. Hanpumep, B cpefHeli M30/MpoBaHHON CTPOKe 3HaueHue «2» B cTonbue 14 ymeHbLUMIoCh
[0 «O». HakoHel, kpaiiHWii MpaBblid 9/1EMEHT MaccyBa npeobpasytoT B «0» nim «1», nocse 4ero MaccuB nepebupatoT
cnpaBa HasleBO, W BCE 3/IEMEHTLI, 60Mee YeM Ha eAvHULY MpeBblallwye PpsaoM  PacrofioKeHHbIE  3HAYEHUS
CNpaBa, YMEHbLUAKT Ha BEMMYMHY, KpPaTHYO ABYM, 4TOObl WX 3HAYeHWe CTasl0 MeHblue NGO PaBHO 3HAYEHMIO
npegblayLero nMkcens nac oauH. Tak, B HWKHE M30/IMPOBaHHON CTPOKE 3Ha4YeHMe «2» B CTOM6Ue 3 Toxe 6bl1o
YMEHbLUEHO A0 «O».

PucyHok C.3— [llocnefoBatesibHOCTb U pesynbTaTbl CKaHUPOBaHUA CTPOKM 2

Ha pucyHkax C.4 — C.6 nokasaHbl MOCTPOYHbIE MPOMEXYTOUHbIE Pe3y/ibTaTbl CKaHWPOBaHUA.

1 5 10 15 20 24
0 00O 00 00 00 00
000 2 2 00O 00 00 0
IO Ll
+1+1  +1+1 +1 +1 +1+1 +1 +1+1 +1

PucyHok C.4 — lMocnepoBaresibHOCTb U pesy/ibTaTbl CKaHMPOBaHUA CTPOKUA 3
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1 5 10 15 20 24
0 00O 00 00 00 00
000 2 2 00O 00 00 0
000 2 2 0 00 2 00 0
O
+1  +1+1+1 +1 +1 +1 +1+1

PucyHok C.5 — TllocnepnosaTtesnibHOCTb W pe3y/ibTaTbl CKaHUPOBAHWA CTPOKM 4

1 5 10 15 20 24

0 0 0O 00 00 00 00

0 0O 2 2 0 00O 00 00 0

00O 2 2 0 00 2 00 0

00 2 22 2 2 0 2 2 0
0

PucyHok C.6 — llocnegoBaTtesibHOCTb U pe3y/ibTaTbl CKaHUPOBAHUA CTPOKM 5

B npouecce 06paboTkum CTPOkM 3 3HaAUeHME «3» HEeHadoNro nosiBNsAeTcs B cTON6LEe BOCeMb, HO 3aTeM cbpachl-
BaeTcs B xoge nepebopa cnesa Hanpaso. CnenyeT 06patnTb BHYMaHUE Ha TO, YTO Havyas/lbHOe 3HavyeHne «2» 06HynseT-
cA B CTpoke 3.

B npouecce 06paboTkn CTpPOkM 5 3HaveHue «3» HEeHaJOosro NosiBNsSeTcs B cTon6ue 6, HO 3aTeM cbpackiBaeTcs
nocne cbpoca 3HauYeHUs «2», pacrnofioKeHHOro cnesa oT Hero. C Apyroii CTOPOHbI, 3HavyeHne «3» B cTonbue 18 coxpa-
HseTcs.

Ha pucyHke C.7 nokasaHO COAEPXMMOE LIe/IOHMC/IEHHOr0 MaccuBa Mnoc/e LecTu crefyrlmx utepauuii. Tonono-
s WwabsoHa noucka «MuleHb» copMupoBanachk B LEHTPe B BuAe 06/1acTi ¢ OTHOCUTENIBHO BbICOKMMY 3HAYEHUAMU
N30/IMPOBAHHOCTU. XOTSA HaubonbluMe 3HAYeHWs CTENeHU M30/IMPOBAHHOCTY OMpefensAlT MOo3UUui0 LEeHTpa, caMbiM
HaZeXHbIM NMoKa3aTeNieM «BbICOTbI» LIA6G/I0HA MOUCKA «MULLEHb» SBJ/IAETCA YMCMO 3TanoB MOCTOSAHHOIO BOCXOXAEHUS
K MUKy M NOCneayroLero cnycka ¢ Hero. KOHeuHbli aBTOMaTt, OTCAeXuBalwmii nocnegoBatesfibHble Lesi0YNCIEHHbIe
3HayYeHns B XoAe 3aBepluarLero nepebopa CTPOKM CrpaBa HaNEBO, MOXET BbISIB/IATL MOTEHLMa/IbHbIE LEHTPbI LWabno-
Ha Moucka «MULLEHb» W U3MEPATb KX BbICOTY.
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5 10 15 20 24
011000 00 00 0 00 U.lg
1 15 00 1 2 2 00O 00 00
00011 2 2 0 00O 2 00 o©
ooNézll_Igl 2 2 0 22 0
10 01222 2 2g 222 0
00101122 222 2 2272
0111122 22522 222 222
001122 1224 B 22 2 1= 00"
ooNtoo1 225 4 522 2 0
00101122 444 g 2211222 0
0111122 44 44 BZB-. 00" 0O
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PucyHok C.7 — Pe3ynbTaTbl CKaHMPOBaHUA nocne cTpoku 11

Ha pucyHke C.8 nokasaHO COAEpPXVMMOE Lie/I0YMC/IEHHOr0 MaccuBa Mocne LWecTu creaylowmx ntepauuii. MNuk
(ueHTp wabnoHa nomcka «MULLEHb») PacnosioXeH Ha nepeceyveHun ctonbuos 11-13 co cTtpokamy 11-13, XOTA B Apyrux
4acTax U306pakeHns 06HAPYXMBAKTCA MeEHbLUME NIOKaslbHble «BO3BbILLEHUS» (Hanpumep, Bo3fe ctosbua 20 B CTpoke
7). He vckioyeHo, 4To B pesynbTarte CKaHMPOBaHWUSA MOJSHOTO U300PaXeHUss MOryT OblTb 06HapYXeHbl LIeHTPbl HECKO/b-
KMX NOTEHLMA/TbHbLIX LAGIOHOB NMOoNCKa «MULLEHb», U AN UX MAEHTUMKALMKN Kak WwabnoHa nouncka Aztec Code notpeby-
€TCA BbINO/IHUTL Aa/IbHENLLNIA ABYMEPHBI rpachuyeckuii aHanms.

10

15

PucyHok C.8 — Pesynbtarbl CKaHMpOBaHUA Mnocse CTpoku 17

PucyHok C.8 Takke WNMOCTPUPYET OOHY U3 NPUUMH MOSIB/IEHUA HauMeHOBaHUA CUMBOIVKN — «Aztec Code».
KBagpaTtHblli LeHTpasibHblli WabnoH noucka «MuleHb» cumBona Aztec Code BbiCcTynaeT Ha (QOHe U306pakeHust
(B uiCnNoBOM BWAE) Kak ApeBHME auTeKcKMe nvpamygbl BO3BbILWAINCL HaA OKpyXatolleidh pacTutesnibHOCTbI01). JaHHbINA
aIropuTM TaKkke MOXET MPUMEHATLCA AN 0OHAPYXeHUs CTPYKTYpbl Lab/ioHa Moucka «MULLEHb» psfa APYrux marpuy-
HbIX CMMBOJIOB, XOTS /11 3TUX CMMBOJIOB MPUMEHEHVEe [aHHOro MeToAa MoucKa He PeKoMeHAyeTCs.

1) B opuruHane NCO/M3K 24778 npuBefeHO [JaHHOe OnucaHwe MNpoUCXOXAEHUS HauMeHOBaHUS CUMBOJNKU
WTpuxoBoro koga «Aztec Code».
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Mpunoxenue D
(obs3aTensHoe)

AﬂrOpVITM nUHelHoro BblpaliMBaHuUA Kpuctanna

MamepeHHble 3Ha4YeHUs1 BEpTUKANbHOMO U rOPU3OHTANbHOIO LLIAroB CETKK, MOMy4YeHHbIE HA OCHOBE aHanu3a wab-
NoHA NOMCKA «MULIEHb», 33al0T OPUEHTUPOBOYHYI0 OLIEHKY BEPTUKAINIbLHOIO U TOpU3oHTanbHoro pasmepos X. Mo Ha-
NpaeneHuio BEPTUKAanNbHbIX U FOPU3OHTalNbHBLIX rpaHuy, WabnoHa nNoucka «MULLEHBb» NPOBOAAT HAYanbHYO OUEHKY Ha-
NPaBneHnin BEPTUKANbHBLIX U FOPU3OHTAIbHBIX OCEN.

IIns KaXKQOro U3 YeTbIPEX CETMEHTOB PELUETKU NMPUBSI3KM, HAYMHAIOLWUXCS B LEHTpe WwabnoHa Noucka «MULEHb,
CTPOSAIT NO3UUMKN LEHTPAanNbHbIX TOYEK MOAynen CeTKU, ANl YEro UCNONb3yIT METoL4 «BblpalWMBaHua Kpuctanna» or
LeHTpa WwabnoHa NoMcka «MMLUEHb» K KpasMm CUMBONA.

CHavana CTposiT NPOrHO3MPYeMbIi LEHTP CReAyoLWEero Mogyrnsi Ha PaCCTOSIHUM OQHOTO COOTBETCTBYIOWErO pasme-
pa X oT ueHTpa wabnoHa nomMcka «MuLIEHb» BOOMb COOTBETCTBYIOLWEN ocu. [lanee CTpoAT 4YeTbipe NpobHble nNMHUK
AnuHoi 1X B HanpaeneHusAX, COOTBETCTBYIOWMX pyMbaM Komnaca, oT NPorHo3upyeMoro LeHTpa Mogyns napannernsHo
ocsm. [lanee perynupyloT LeHTp Mo BEPTUMKANyM W ropusoHTanu ¢ UCNomnb30BaHMEM CReAyIoWero Metoaa Ans Kaxaon
ocu.

Baonb ABYX NUHUIA, NapannenbHbIX Ocu:

a) ecnu HW ogHa U3 NIMHUM He NepeceKaeT rpaHuly LBeTa, COOTBETCTBYIOWEr0 HOMMHANBLHOMY LBETY MOZyrns
(Hanpumep, nepexon OT TEMHONC LBeTa K CBETIIOMY Arsl TEMHOrO MOZyrnsl), NOMOXEHUe LeHTpa BAOMNb 3TON OCU He
U3MeHsIeTCs;

b) ecnu ToNLKO 0AHa NUHKSA NepecekaeT COOTBETCTBYIOLLYIO PaHULY LBeTa, UEHTP cMeLlaeTcst Ha 5 % paccTosiHus
OT €ro UCXOL4HON NO3NLUMK A0 TOYKKU, Haxogsiwencst B 0,5 X oT rpanuubl;

¢) ecnu obe NMHUM NepecekaloT COOTBETCTBYIOLLYIO IPaHULY LBETa, LEHTp cMewaeTcsl Ha 5 % paccTtosiHusi ot
WCXO4HOM MO3NLMM OO CPedHeN TOYKM Mexay ABYMsI rpaHULLaMun.

Mocne BblMMCNEHNS NO3NUMA Bcex 16 Modynen B NOACEKUMM PELLETKN NPUBA3KU MPOUCXOAUT NOBTOPHOE BbIMUC-
NEeHVe HanpaseHu 0cen u pasmepa X ¢ UCNOMNb30BAHUEM MOMYYEHHbLIX LEHTPOB MOAYIEN, NOCMNEe KOTOPOro anroputM
NepPExXoauT K cneayoLwen NogCeKuUn ¢ UCTIONb30BaHNEM PaHEE BbIMUCIIEHHBIX MO3ULMNA.

HauuHas ¢ TO4kM, NONoxeHWe KOTOPon BbINO OTKOPPEKTUPOBAHO, HOBYID TOUKY CTPOAT Ha pacctoaHum 1X sgonb
ocH, a ee MOroXKEeHUe perynupyoT ONMUCaHHbIM Bbile MeTogoMm. lNpouecc noBTopsieTcs ANsi NOCTPOSHUA LEHTPanbHbIX
TOYEK BCEX MOZYMEeNn.

Insi moaynen cerMeHTOB PELUETKM NPUBA3KU, HE NPOXOOsLMX Yepe3 WabnoH noucka «MULWEHbY», NO3ULUMA LEHT-
POB CTPOSAT OT MOAYIS, NepeceKatoLero COOTBETCTBYIOWMNIA M3HAYANBbHO NOCTPOEHHbIN CEMMEHT (O4MH U3 YETHIPEX).

CHavana nepecmMaTpyBaloT HanpasneHne ocu 1 pasmep X BOOMb OCU, KOTOpas BbIPOBHEHA MO TOYKaM LIEHTPOB
GnvkanLen NOCTPOeHHON NOACEKLUMM PELLETKM NPUBA3KW. 3aTem, HauMHasi ¢ NpeanonaraeMoro LeHTpa Mogyns nepe-
CeYeHus!, «BblpalyMBaHMe KpUCTaniay noBTOPsAIOT B 060UX HanpaBrneHusiX BAONb HOBOW PELUETKUN MPUBSI3KA 40 BHELWHUX
rpaHuy, cumBeona.
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MpunoxeHne E
(ob6a3aTenbHoE)

OueHka NoBpexaeHnin UKCUpoBaHHbIX Wab/oHOB

E.1 CBolicTBa, nogsexalime oueHke

K dhmkcrpoBaHHbIM WabioHaM B KOMMNAKTHbIX cuMBOsiax Aztec Code OTHOCAT LLAG/IoH NMOMCKa «MULLIEHb>, BK/OYaA-
IoWuii B cebs ABa TEeMHbIX KOHLEHTPUYECKUX KBagpaTta, WM 3-MoAy/ibHble LIA6/I0HbI OpUEHTaLMM, PaCnONOXEHHbIE
B K&XKAOM Yr/ly Ha BHELUHEl CTOPOHE LUab/ioHa noucka «MulleHb». [laHHble (OMKCMPOBaHHbIE LIAaG/IoOHbI PacnosioXeHbI
B LeHTpe cvMBOna u cogepxar 93 moaynsa. B nonHopasmepHbix cumBonax Aztec Code K (hukcrpoBaHHbIM LabioHam
OTHOCAIT LWAG/IOH MOUCKa «MULLEHb», BK/IOYAOWMI B CE6S1 TPU TEMHbIX KOHLIEHTPUYECKMX KBagpaTa W LWab/ioHbl OpreH-
Tauum, pacrnosioKeHHbIE B KaXKAOM YI/ly Ha BHELUHEN CTOpOHe LWabsioHa noucka «MULEHb». [aHHble (OMKCUPOBaHHbIE
LWAab/IoHbI PacrosiokeHbl B LIEHTpe cumBoiia M cogepxar 181 mogynb. Kpome TOro, B MOIHOPa3MEPHOM CHUMBOJIE

K (oMKCMpPOBaHHOMY LLIAGI0HY OTHOCHT Taloke peLueTKy MPUBSA3KM, NPOXOASALLYO N0 06/1acTsM AaHHBIM CO CMELLEHMEM Ha
16 mopyneii.

PurcyHok E.1 — ®uKcnpoBaHHble LLab/10Hbl B KOMMAKTHOM (A)
1 nonHopasmepHoMm (B) cumsonax Aztec Code

B 060u1x cnyyasx LWabMoH Noucka «MULLIEHbY» 1 LIAGIOHbI OPUEHTALMN COBMECTHO 06pasytoT «CermeHT A». Kaxaplii
13 CBET/IbIX Y TEMHbIX KOHLEHTPUYECKMX KBaApaToB LUAG/IOHA MOUCKA «MULLEHb», @ Takke €e LEeHTPasibHbIA MOAy/b,
paccmaTpuBaloT Kak OTAesbHble MOACErMEHTbI, MPU 3TOM LUA6/I0HbI OPUEHTALMM HE ABMAKTCA YacTbi0 Kakoro-nmobo
nofcermeHTa.

B nonHopasmMepHbIX CYMMBOMaxX peleTky NpuvBaskv (BKIOYas MOLY/M, Haxofslmecs BHYTpWU LwabnoHa novcka
«MULLEHb») Pa3byBatoT Ha OTAe/bHblE BEPTUKaIbHbIE W FOPU30HTA/IbHbIE IMHAN (C YepedoBaHWEM TEMHBIX U CBET/IbIX
MoOZyNnew), Kakayto U3 KOTOPbIX PaCCMaTPUBAIOT Kak «CerMeHT By». Mofy/in B TOUkax rnepeceyeHns NpuHagIexar Kakaom
U3 NMHUiA. Ha pucyHke E.1 (B) npuvBefeHbl LIECTb TakmX fIMHUIA (W CETMEHTOB).

E.2 Kputepun oLeHkn

OLeHKy NPOBOAAT HA OCHOBAHUM YNC/IA OLUIMGOYHBIX (MMEHOLLMX HEBEPHBI LBET) MOAYNEN B K&XAO0M CErMeHTe Um
MOACETMEHTE MO CMefy LM MpaBuIam.

[nsa oueHkn cermeHTa A (LLab/IoH Nomcka «MULLIEHb>» U LLABIOHbI OPUEHTALMI) YCTAHOB/IEHbI CrieAyHoLLMe Kaceshl:
A (4), ecnn 0 (HOMb) OLLMBOYHBIX MOAyNew;

B (3), ecnm 1 0wmnB0YHbI MOAY/b;

C (2), ecnu 2 oWMBOYHbIX MOAY/S, HAXOASALLWXCA B OAHOM MOACErMEHTE;

D (1), ecrm 3 OWMGOYHBIX MOAYNS, HAXOAALMXCA B OQHOM MOACErMEHTE;

F (0), ecnv 4 1 6onee oWMBOYHbIX MOAYNER UK OLWMBKKN BCTpevatoTcs 6onee YemM B OAHOM MOACErMEHTE.
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Ons oueHkn Kaxgoro cermMeHTa B (B npefenax pelueTkn NpUBs3KW) YCTAHOBMEHbI CMEAYIOWNE KIacchl:
A (4), ecnn 0 (Honb) oLWIMBOYHBIX MOZYNER;

B (3), ecnn 7 % u meHee oMBGOYHbBIX MOOYIEN;
C (2), ecrn 11 % 1 MeHee OLWMNBOYHbLIX MOZYITEN;
D (1), ecnn 14 % 1 MeHee OLWIMBOYHbIX MOAYNEN;
F ()"

O6Wyi0 OUEHKY NOBPEXOEHUN (UKCUPOBAHHBIX

WwabnoHoB ONpefensiioT Mo HauMEHbLUEMY KIaccy Nno BCEM
cerMeHTam.

) B opueunane MCO/MIK 24778 nosicHerue K knaccy F(0) omcymemsyem. Ha npakmuke smom Kiacc coom-
semcmeyem b6packy.
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MpunoxeHune F
(ob6a3aTenbHoe)

UaeHTUdnKkaTopbl CUMBOIUKA

CraHgapTHas npoueaypa nepegaym nHopmMaumm 0 CUMBOIMMKE CHMTAHHOTO CUMBONA, a Takxke BapuaHToB 06pa-
BOTKN ONsi HACTPOMKKM Aekoaepa u Apyrme ocoBGeHHOCTH, BCTpeYalowmecs B cumsone, npusegeHsl B UCO/MOK 15424.
WaoeHtudmkatop cumsonukm Aztec Code nmeer sug

lzm,

rae | — 3Hak cpnara ngeHtndmkatopa cumsormkm (3Hak ASCIl ¢ gecAaTnyHbIM 3HaveHuem 93);
Z — 3HakK Kofa uaeHTudmkaTopa cumeonukm anst Aztec Code (3Hak ASCIl ¢ gecatuyHbiM 3HaueHunem 122);
m — 3HaK-MoaudMKaTop C OAHUM M3 3HA4YEHWUIH, YCTAHOBIEHHbIX B Tabnuue F.1.

Tabnuua F.1 — 3HaveHus1 3HakoB-MoandMKaTopoB, yCTaHOBMNeHHbIX ans Aztec Code

3HadveHne Bepcua obpaboTkn

be3 cneunanbHbIX pexuMos

FNC1 npegwecTtByeT NepBOMy 3HAKY AaHHbIX COOBLLEeHUA

FNC1 cnegyet 3a HauansHon 6ykson unu napoi umudp

PearmsosaH npotokon ECI

FNC1 npegwectByeT nepsoMy 3HaKy AaHHbIX coobleHus;; peanusosaH npotokon ECI

FNC1 cnepyert 3a HayanbHon Gykson nnu napomn undp; peanusosad npotokon ECI

BknioueH 3arofioBOK CTPYKTYPUPOBAHHOIO COEANHEHWUS!

~N|lo|lon|l~|l®WIN]2]O

Bkriro4eH 3aronoBok CTPyKTypupoBaHHoro coeguHerus; FNC1 npegwectsyet nepsomy 3Haky
JaHHbIX cooblieHns

8 BkriroueH 3aronoBok CTPYKTypupoBaHHoro coeguHenns; FNC1 cnegyet 3a HavanbsHon 6ykson
WInv napown upucp

9 BknoueH 3aronoBoK CTPYKTYPUPOBAHHOIO coeuHeHus; peanuaosaH nportokon ECI

A Bkrito4eH 3aronoBok CTPyKTypuposaHHoro coeauHerus; FNC1 npegwectsyeT nepsomy 3Haky

AaHHbIX coobleHus, peanusosaH npotokon ECI

B BkritoueH 3aronoBok CTPYKTypupoBaHHoro coegunHenns; FNC1 cnegyet 3a HadanbHon 6ykson
Wnv napon umcp, peanusosaH npotokon ECI

C HekoauposaH cumon Aztec Rune

(Oonyctumble 3HaveHus «m»: 0,1,2,3,4,5,6,7,8,9,A,B,C)

YcTponcTeo cunthiBaHua Aztec Code MoXeT nogaepKuBaTh anbTEPHATUBHBLIA PEXWM, B KOTOPOM CMMBOIbI C
3HakoMm FNC1 B Havane gaHHbIX COOOLIEHUA U NpU OTCYTCTBUM CTPYKTYPUPOBAHHOrO coeauHeHus nnu npotokona ECI
02T KoMaHay YCTPOWCTBY Ha MPOBEAEHUE SMYNSALMN AaHHbIX COOOLEHNs KaK NpeacTaBneHHoro B cumsonuke GS1-128
nyTem BbiBoAa uaeHTudmkaTopa cumomnukn «]C1».
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MpunoxeHue G
(cnpaBo4HOE)

Mpumep kogupoBaHua cumeona Aztec Code

B HacTosiLEM NpuUnoXeHUn NpuBedeHa MNOCNeaoBaTeNbHOCTh KOOUPOBaHWUS AaHHbIXx coobuwenunss «Code 2Dy
B cumeon Aztec Code.

G.1 Co3zgaHue ABOUYHOIO NOTOKA AaHHLIX cO0OLWeHus

BxogHble gaHHble CoobOWeHWMA nocnenoBaTenbHo 00pabaTbiBaT NO OOHOMY 3HAKy unu 6anty n kogupylot
B COOTBETCTBMM ¢ Tabnmuen 2. NocnenosaTenbHOCThL KOAUPOoBaHUS AaHHbIX coobwenus «Code 2DY» npuseaeHa B Tab-
nuue G.1.

Tabnwuuya G.1— KoguposaHue gaHHbeix coobueHust «Code 2D!»

3HaKIN BXOZHBIX F@HHbIX DecatuuHoe KooBbiit 3HaueHue 3HauveHne
e | e
C (67) Upper 4 00100
[Lower Latch] Upper 28 11100
o} (111) Lower 16 10000
d (100) Lower 5 00101
e (101) Lower 6 00110
[Digit Latch] Lower 30 11110
Mpoben (32) Digit 1 0001
2 (50) Digit 4 0100
[Upper Shift] Digit 15 1111
D (68) Upper 5 00101
[Punctuation Shift] Digit 0 0000
! (33) Punctuation 6 00110

Kogmposanune HaunHaloT B kogosom Habope Upper. Mockonbky HavanbHas Gykea «C» NpuHaaneXxvT KOJOBOMY
Habopy Upper, ee kogupyloT Hanpsimyto 3HadeHnem 4 (npegcrasneHve B asondHom Buge 00100). [BonyHble 3HaYeHust
BCEX 9NEMEHTOB BO BCEX KOAOBbIX HAbopax, 3a UCKoYeHMem kogoeoro Habopa Digit, cocTosT us 5 6uros. B kogosom
Habope Digit oHn coctoaT n3 4 6utos.

CrieQytolmin 3HaK OaHHbIX «O» M HECKOMbKO MOCNEAYIOWMX 3HAKOB AaHHbIX NPUHaANexaT K KogoBomy Habopy
Lower, noaToMy B ABOWHYHBIN MOTOK BCTABNSIOT 3HaK mkcauum Lower Latch (3HaveHue 28, npeacraeneHne B 4BOUYHOM
Buge 11100), 3aTem 3Haku «o» (3HaveHue 16, npegcTaeneHue B gsonyHom Buge 10000), «d» (3HadeHue 5, npegcrasne-
Hue B AsouyHom Buge 00101) n «e» (3HadeHune B, npeacTasneHne B gsomyHomM euge 00110).

Cnegyowmn 3Hak «npoben» NpucyTCTBYET B HECKOINMbKUX KOAOBbLIX Habopax. [Nockonbky criefylowmn 3HaK «2»
NpUHaANexuT K kogosomy Habopy Digit, Gonee adpdekTmBHO cHavana BcTaBuTh 3Hak dukcaumm Digit Latch (3HaueHune
30, npeacTaenenue B gsonyHom Buae 11110), a 3atem 3akogupoBaTh Npoben (3HadveHue 1, NpeacTaBneHe B 4BOUMHOM
Buge 0001) u cnegyoWwmin 3a HUM 3HaK «2» (3HaueHWe 4, npeacTaeneHne B gsoudHoMm Buge 0100), cocToswme u3
yeTblpex OUTOB KaXKabIN.

Hanee cnepyet nsonuposaHHbin 3Hak «D» kogosoro Habopa Upper, 3a KOTOpbIM criedyeT U30MNMPOBaHHbIA (M1
nocrieaHuii) 3Hak «!» kogosoro Habopa Punctuation. Takyto kombuHaumio Hambonee adOekTUBHO KogupyroT 4-GUTOBbI-
MW 3HaKamu permctpa u kogosom Habopowm Digit. CHavana sctasnsioT 3Hak Upper Shift (3Ha4eHne 15, npepcrasneHune
B ABounyHOM Buae 1111), 3a kotopeim cnegyeT 3Hak «D» B kogosom Habope Upper (3HadeHue 5, NpeacraeneHne B
asoundHom suge 00101). KoguposaHne gaHHbix coobLieHns aBToMaTu4ecku BO3BpaLllaeTcs K kogoBoMy Habopy Digit.
Hanee scrasnstoT 3Hak Punctuation Shift (3Havenne 0, npegcrasnequne B geomyHom Buge 0000) u 3Hak «!» (3Ha4eHue 6,
npeacraenenue B asondHom Buge 00110) u3 kogoeoro Habopa Punctuation.
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G.2 Buibop thopmaTa u paamepa cUMBONa

Becb ABOMYHLIA NOTOK AaHHbIX coobweHus coctout u3 56 6uToB. [iNng AOCTMKEHUS KOPPEKTUPYIOLWEN
n3bbitouHocTn 8 E npoueHtoB ¢ C AONOMHUTENBHBIMKU 3HAKaAMW 4YMCIO BUTOB AAHHBLIX B COOOLLEHUMM YMHOXAIOT Ha
100/(100 — E), nocne yero ysermumsaior Ha Cx100/(100 — E) 3Hakoe. Mo ymMonyaHuio MUHUManNbLHLIA YPOBEHb UCNPaB-
neHust owmbok coctaensieT 23 % npu Tpex AOMNOMHUTENbHLIX 3HaKax. Takum obpa3oM, MHPOPMALMOHHAA EMKOCTb
cuMBona ansa koguposanms «Code 2D!» gomkHa ObiTb

CW1) > 56 x 100/(100 — 23) 6utos + 3 x 100/(100 — 23) sHakos = 73 buTa + 4 3Haka.

YkasaHHble JaHHble COOOLEeHNs NOMELLaloT B OQHOCIONHOM KOoMNakTHoM cumsone Aztec Code (tabnuua 1).
Pasmep cumBona cocrasnsietr 15X 15 mogynen, a pasmep KogoBoro crnosa paseH 6 buram.

G.3 Co3pgaHue NOoToOKa KOAOBLIX CMOB AaHHbIX

JlBoMyYHBIN NOTOK gaHHbIX coobuieHns pa3busaloT Ha 6-6uToBbie kogoBbie cnosa. Npu aTom nNpouenypa kogupoBsa-
HUs ocobeHHOo cneauT 3a TeM, YTo6bl 9TM croBa He cocTosinu u3 ogHuUx «0» unu ogHux «1». NonyvyeHHas nocnegoBaTen-
HOCTb KOZOBbIX CIOB NpuBeAeHa B Tabnmue G.2.

Tabnwnuya G.2 — dopMmupoBaHME NOTOKA KOAOBLIX CMOB AAaHHbIX

001001 110010  00000(1) 101001 101111 000010 100111 100101  00000(1) 011011
9 50 1 41 47 2 39 37 1 27

Cnegyet obpatuTe BHUMaHWE Ha TO, 4TO ABe «1» B KPymbix ckobkax npeactaBnsoT cobor MUKTUBHBIE BUTHI,
BCTaBMeHHbIE Arsl TOro, YTOObI 3HaYeHUe CroBa aHHbIX oTnv4anock oT 0 (He3aBMCMMO OT TOTO, PaBEH U CrieyIoLUiA
hakTUHECKUIA OUT JaHHbIX «1» UMK HET), a ABe NOAYEPKHYThIX «1» B KOHUE AoGaBneHbl Ansi 3anonHeHns! NocnegHero
KodoBoro cnosa. B utore anga koguposanus notpebyiotes gecsitb 6-6UMTOBLIX KOQOBbLIX CIIOB.

G.4 lo6aBneHne KOHTPONLHLIX KOQOBLIX cnoB koga Puga-Conomona

ApudmeTnyeckne SENCTBUST AN BbIMMCIEHUSI KOHTPOSbHLIX KOAOBLIX cnoB koga Puga-ConomoHa gnsi nonsi
AaHHbIX B ogHocnonHoMm cumsone Aztec Code nposogsit Hag nonem GF(64), kak ykasaHo B Tabrmue 3, npu atoMm mx
pe3ynbTaTtsbl He MOryT GbITh NPOBEpPEHbl B 0O6bIMHONM AecATUYHOM apudiMeTuke. BblumcneHusi ocylecTBnsiior criegyto-
wmm obpasom:

10 KOLOBbIX CMOB AaHHbIX onpeaensaioT Ko3ddUuUMEeHTbl MHOroUNeHa

xS +50x8 + X7 +41x8 +47x5 + 2x* + 393 + 372 + x + 27,
KOTOPbIA YMHOXAIOT Ha X/, a 3aTem AenaT Ha nopoxaaowmii MHorouneH (x — 21)...(x — 27), pasHbi
X7+ 59x8 + 5x5 + 25x% +26x3 + 17x% + 29x + 28.
Ocratok oT geneHus npeacraenaet cobon MHOroYNeH
38x8 + 50x5 + 8x4 + 16x° + 10x2 + 20x + 40.

Ero koahduumeHTol onpegensiiot 7 KOHTPONbHBLIX KOQOBLIX CMoOB, KOTopble A06aBnAT K 10 CX0QHBIM KOAOBLIM
CnoBaMm AaHHbIX.

G.5 Noctpoenue cnyxebHoro coobweHunn

B 3TOM KOMNakTHOM cumBoOne aBa 6uta, obo3HavalwWwmMe eOUHCTBEHHBLIM CMON AOAaHHLIX, KOAWMPYIOT 3HAYEeHUEM
(1 — 1 =0) «00», a wectb 6UTOB, 06O3HAYAIOWMX ANMMHY AaHHBIX coobuwermnn (10 KOQOBbLIX CNOB AAHHBIX), KOAUPYIOT
3HaveHuem (10 — 1 = 9) «001001».

ApucmeTnyeckne gencTeusi Ans BLIMUCNEHUS KOHTPONbHBIX KOZOBbLIX CroB koga Puga-Conomona ansi cnyxebHo-
ro coobwenuns 8 cumsone Aztec Code npoeogat Hag nonem GF(16) (nyHkT 7.2.3), npy 9TOM nx pesynbraTtbl He MOryT ObITb
nposepeHbl B 06bIMHON gecATUYHON apudmMeTuke. BoiancneHns ocyluecTensiioT cnegyowmm obpasom:

8 6utos cnyxebHoro coobuieHus pasbusaioT Ha asa 4-6UTOBbLIX CroBa

0000 1001.
Ux 3HaueHun onpeaensioT koaPULUEHTEI MHOTOYNEHa
Ox+9,
KOTOPbIN YMHOXAIOT Ha X2, a 3aTem AenaT Ha nopoxaalowmin MHorodneH (x — 21)...(x — 25), paBHbiii
B+ 1Ix4+4x3+6x2+2x + 1.
Ocratok oT geneHus npeacraensietT cobon MHOroYNeH
12x4 +2x3 +3x2 +x+ 9.

) B opuaurane MCO/MIK 24778 owuboqHo ykazaHo «CWs.
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Ero koadhchmmeHTbl onpeaensitoT 5 KOHTPOSIbHBLIX KOAOBbIX CI0B, KOTOPbIE A06aBNSAIOT K ABYM UCXOAHLIM KOLOBbLIM
c/ioBaM JaHHbIX.
G.6 Npadhmyeckoe NocTpoeHne cumBeona

40 20 10 16

47 2 39 I

PucyHok G.1 — TllocnegoBaTesibHOCTb NOCTPoeHNs cumona Aztec Code

WTorosoe rpacmyeckoe npegcrasfieHMe CMMBO/IA CTPOAT B Tpy atana (pucyHok G.1):

1) NOCTPOEHNE HaYMHAKT C IMKCUPOBAHHBIX LLIAG/IOHOB KOMMakTHOro cumBona Aztec Code;

2) cHauana 6uTbl CNy)XeBHOro COoOBLLEHNST pa3MELLA0T MO YacOBOIN CTpesike BOKPYr wabsioHa noucka (ABOMYHbIE
«1» npeactaBfieHbl TEMHbIMY MOAYNAMM);

3) 3aTem f06aBNSAOT C/I0M AAHHBIX, pasMeLlaeMble MO YacOBOW CTPesike BOKPYr siapa CMMBO/IA, HO C 06paTHbIM
MOPSAKOM CNefoBaHNA KOAOBbIX C/I0B (3BE30YKOA MOMEYEeH HeUCnosib30BaHHbI nocnefHwii 670K Tvna AOMUHO, Y
KoToporo o6a mopaynsi CBET/bIE).

Bu3yasnibHO kakeTcs, YTo MTOroBoe rpadmyeckoe msobpaxeHue (pUCYHOK G.2) cofepxut 6ecnopsgoyHoe MHO-
)KECTBO OTAE/bHLIX MOAY/EeN, NPeACTaBNSOWMX 6UTbI, U CTPYKTYP (BblAensieTcs TOMbKo LWabnoH novcka). OfHako 3To
rpachmyeckoe npeacraBnieHns sensieTcs cumeosiom Aztec Code, KoaupylowyM faHHble coobuieHns «Code 2D!», KoTo-
pblii MOXET ObITb NPOUMTaH YCTPOWCTBOM CUUTbIBaHUA. Tak Kak Hamume cBOOOAHOW 30HbI He 06si3aTenbHO, BOM3N
OT rpaHuUL, CUMBO/IA MOXET ObITb pasMeLleHa AOMNoNHUTENbHaA Heobs3aTesibHas MHTepnpeTauvsa A1s BU3yaslbHOro
YTEeHUS.

Code 2D

PucyHok G.2 — CumBon Aztec Code, kogupytowwmii faHHble coobLueHns «Code 2D
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MpunoxeHune H
(cnpaBo4Hoe)

ObecneyeHne MUHUMaANLHOro pasmMepa cunmMmBona

B HacTosiuemM MpUMOXEHWN NPUBEAEH METOL HaxoXAeHus NocrnefoBaTeNbHOCTU 3HAKOB pPerMcTpa u dmkcaumm,
obecneuneaowmx kKogupoBaHue niobbix 3a4aHHbIX JAHHbBIX CO06LIEHUS B CTPOKY BMTOB MMHUMAIbBHOM ANWHbBI ANs Npea-
cTaBneHns B Buae cumsona Aztec Code. BxogHywo crpoky 3HakoB obpabaTbiBaloT NnocnegoBaTenbHO NO OQHOMY 3HAKY
C coxpaHeHneM MHOPMaLMN O BO3MOXHbBIX BapuaHTax KoAMPOBaHWS B dopMaTte YCeYEHHOrO OEPEBA UMW PELUETKW.
B utore onpegensioT nocnefoBaTenbHoOCTb, TPEGYIOLLYI0 MUHMMaNBHOMO Ynucna 6uTos.

Mepen obpaboTkoi Kaxgoro 3Haka nocrnefoBaTenbHOCTb KOOAUPOBAHUSI MOXET HaXOOUTLCA B OTHOCUTEINbHO
HeBOoMbLLIOM YMCTE BO3MOXHbIX «COCTOsIHMIY (Tabnmuua 2)"):

1) Upper («U»).

2) Lower («L»).

3) Mixed («M»).

4) Punctuation («P»).

5) Digit («D»).

6) Binary («B»).

Heobxooumo cosgatb Heckonbko Tabnuy ¢ koHcTaHTamu. [nsi Havana noTpeGyercsas martpuua 6x6
LatLen[From][To], koTopas COAEPXKWUT pasMep 3HakoB diMKcaumm, T.e. uncna butos, HeobxoauMbIX Ans nepexoga u3
O[HOro COCTOSIHUSI B APYroe € NMOMOLLbK 3Haka dmKkcaumm.

Paswmep 3Haka cumkcauum (Latlen) gns nepexoga u3 ogHoro cocrosiHus B gpyroe, B burax:

3 Kakoro cocTosiHWA B kakoe U L M P D B
{From) cocTosiHne
(To)
U 0 5 5 10 5 10
L 10 0 5 10 5 10
M 5 5 0 5 10 10
P 5 10 10 0 10 15
D 4 9 9 14 0 14
B 0* 0* 0* 0* 0* o~

* B maHHOM KoHTekcTe 3Hak peructpa Binary Shift sBeinonHaeT dyHkumio dukcaumm, NnoTomy 4HTO KOAUpPOBaHWE
MOXEeT OCTaBaTbCsl B TOM XK€ COCTOSIHUM Ha NPOTSXKEHUM MHOMX 3HakoB. BosBpaTt u3 coctosiHua Binary He Tpebyert
OOMONHUTENbHbIX BUTOB, HO MPUBOAUT TOMBKO K TOMY COCTOSIHMIO, U3 KOTOPOrO NPOM3oLWEN Nepexoq B cocTosiHne Binary.

Matpuua 5x5 aHakos permctpa ShftLen[From][To] cogepXuT pasmep percTpoBbIX Nepexodos, T.e. uucna 6uros,
HeobXoAUMbIX A1 MePeKIioYeHUst U3 OQHOIO COCTOAHUA B ApYroe Ans ogHOro 3Haka. bonbwnHCTBO aneMeHToB MaTpu-
Ll 6ygeT nycTbiM (KE»), UTO yKa3blBaeT Ha HEBO3MOXHOCTb NPAMOro NepeKmnioYeHns permctpa. B aTom n B nocneayowmx
BapuaHTax ucrnonb3osBaHus gnsa «E» npucBoeHo 3asegomo Gonbwoe 3Haqvenune (Hanpumep, 10 000).

Pa3mep aHaka perucTpa (ShitLen), B butax:

M3 kakoro cocrosiHusi B kakoe U L M P D
(From) COCTOsIHNE
(To)
U E E E 5 E
L 5 E E 5 E
M E E E 5 E
P E E E E E
D 4 E E 4 E

B pononHuTenbHoi maTtpuue 61 CharSiz[State] cogepxartcsi pasmepbl 3Haka, T.e. YMcno 6utos, HEOGXOOMMBIX
Ons npegctaBneHna OQHOro 3Haka JaHHbIX B KaXOOM COCTOSIHUM:
Paswmep 3Haka (CharSiz), B butax:

B kakom cocTosiHm U L M P D B

(In)

) B opueunane MCO/M3IK 24778 owuboqHo ykasaHo «mabnuua 1».
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Taioke HeobxoguMo onpefenuTb HECKOMBKO UMEHOBAHHbBIX NepemMeHHbiX. [lBa LenoYucneHHblX Maccusa c
wecTbio anemeHtamu CurLen[State] n NxtLen[State] cogepxat HakannuMeaemble ONMHBI B OuTax 3akoQUpPOBaHHbIX
CTPOK, 3aBepLUaloLMXCs B cCOCTOsIHUM «State». [1sa cooTBETCTBYOLWMX CTPOKOBbLIX Maccusa CurSeq[State] n NxtSeq[State]
cogepxaT nHdopMaLumio 0 3aKoAMPOBaHHbIX CTPOKaX, NPeACTaBNEHHbIX COOTBETCTBYHOWMM 3Ha4YeHnem CurLen n NxtLen.
(OaHa 13 BO3MOXHBIX CXEM: 3HaKM ukcaumm 0603Ha4aloT NPOMUCHbIMK ByKBamMu, 38 HUMK CNeayoT Yicna, onpeaens-
lOLLIee YNCIO KOLOB 3HAKOB, KOTOPbIE ObiNM HaNpsIMy 3aKoAWPOBaHbI B 3TOM KOAOBOM Habope, Mexay HUMWU BCTaBNAOT
oTAenbHble CTpoYHble BykBbI 4Ns1 NEPEKMIOYEHUs] perMcTpa Ha OAaWuH 3Hak). B gononHutensHol nepemerHHon BackTo
XpaHUTCs MHpopMaLmMs O COCTOSIHAM, U3 KOTOPOTO NMPOU3OLLEN NEpexon, Bbl3BaHHbIA 3HakoMm permcTpa Binary Shift.

B ncxogHom coctosiHum anemeHT Curlen[U] paseH Hynio, Tak kak coctosiine Upper siBNsieTcs NCxo4HbIM COCTOS-
HMEM MO YMOMYaHWIO, a BCe ocTanbHble anemeHTbl CurLen paBHbl «E» — npuaHaky nycToro sHadeHus (Hanpumep,
Takmmu GonbwmmMmn 3Havennsamm, kak 10000). Ctpokn CurSeq u3Ha4anbHO HaXOAATCH B HEOMpPEAENneHHOM COCTOSHUW
(null), a nepemerHon BackTo 3apgaHo 3HauveHue U.

Hanee BXoAHy CTpPOKYy nocrnegosaTenbHo obpabaTthiBaloT N0 OQHOMY 3HaKy, NPy 3TOM WUCNOSB3YIOT CreayWwMn
anropuTM:

1) CHavana cniegyeT NpoOBepUTb, HEMb3S NN YMEHBLUNTL Kakne-nubo anemeHTol 3 Curlen 3a cuyeT dmkcaumm u3
gpyroro coctoaHus. [ns atoro nepebupaioT Bce BO3ZMOXHbIE KOMOUHAUMM coCcTOAHMN X n Y:

ECIN (CurLen[X] + LatLen[X][Y]) MEHbLLE CurLen[Y], TO:

(a) ymeHbwnTb CurLen([Y] go (CurLen[X] + LatLen[Y][X]) n
(b) 3ameHuTb CurSeq[Y] Ha (CurSeq[X] nntoc npusHak cmkcaumm B Y).

Ecnn «dmkcaumsi» Haxogutcst B cocTosHum Binary, To nepemenHas BackTo coxpansier coctosHne X. Cooreer-
CTBEHHO BO3BpaT U3 HUKCALMM B COCTOSAHUM Binary MOXeT Npou3onTn TONbKO B COCTOSIHUE, COXPaHEHHOE B NEPEMEHHON
BackTo. Cniegyet o6patntb BHMMaHME Ha TO, YTO Ha 3TOW CTaguu HM oguH u3 anemeHToB Curlen yxe He cogepxvr
«MYCTOro» 3HaUEHWUsI.

2) Bcem anemeHTam NxtLen npucsBamBaloT NPU3HAK «MyCTOro» 3Ha4YeHus.

3) Monyyaem crieqyloLwmii BXOAHOI 3HaK M Haxoaum no Tabrmue 2V ece konosble HaBOPLI, B KOTOPbLIX 3TOT 3HAK
MOXET KOANPOBATLCA HAMPSAMYIO (KaK NMPaBuIio Takon KOgOBbIM HAOOP OAUH, XOTA B OTAEMNBHLIX CNy4asx Takux Habopos
TawKke moxer 6eite MMbBo Honb, NMMGO ABa n 6onee, nNNC Bcerga 3Hak Binary (kpome 3HAKOB, HE ABNSIOWMXCS 3HAKAMN
AaHHbIx)). [ns kaxgoro Takoro coctosiHmst X:

a) BbINOMHUTL HENOCPEACTBEHHOE PaclUMpeHue 3TOro COCTOSIHUS:
ECIIM (CurLen[X] + CharSiz[X]) MEHBLLE NxtLen[X], TO:
(a) ymeHblwmTtb NxtLen[X] go (CurLen[X] + CharSiz[X]) n
{(b) 3amenutb NxtSeq[X] Ha (CurSeq[X] nnioc NpU3HaKk KOAUPOBAHUA ele OAHOMo 3HaKa);
b) Takke nNpoBepuTb BCE BO3MOXHbLIE NPSIMbIE NEPEKITIOYEHUA PEMMCTPOB U3 BCEX COCTOSIHUMW Y, OTnMdqaio-
Lmxes ot X;
ECI (CurLen[Y] + ShftLen[Y][X] + CharSiz[X]) MEHBLLUE NxtLen[Y], TO:
(a) ymeHbwntb NxtLen[Y] go (CurLen[Y] + ShftLen[Y][X] + CharSiz[X]) n
{(b) sameHuTb NxtSeq[Y] Ha (CurSeq[Y] nnioc NpU3HaK PerMcTpoBOro nepexoaa B coctosiime X ans
OfQHOro 3Haka).
4) B ocobowm cny4ae, korga cam 3Hak M ero npeawecTBeHHUK o6pasyioT ogHy U3 ABY3HAYHbIX NOCNeA0BaTENbHOC-
Tel, npeacTaBnsieMblX B KOAOBOM Habope Punctuation:
ECINU CurLen[Punct] MEHBLUE NxtLen[Punct], TO
(a) ymeHbwmnTb NxtLen[Punct] go CurLen[Punct] n
{(b) 3amennTe NxtSeqg[Punct] Ha CurSeqg[Punct].

5) Ecnn NxtSeq[Binary] ykasblBaeT Ha To, YTO C NOCNeAHEro NEPEXOAA, BbI3BaHHOMO 3HAaKoM permcTpa Binary Shift,
6bino 3akoguposaHo poBHO 32 Galta, crnegyeT yBenuuutb 3HaveHne Nxtlen[Binary] na 11.

6) B utore Bce anemeHThl Maccuea NxtLen JomKkHbI ObITb NEPEMELLEHBI B COOTBETCTBYHOWME AMEMEHTHI MaccuBa
CurlLen, a Bce anemeHTsl macemea NxtSeq — B cooTBeTCTBYOLIME drieMeHTsl MaccuBa CurSeq.

MpumedyaHwune— Ha aTto ctagum HekoTopble aneMeHTbl maccusa Curlen cHoBa MoOryT cofepaTb NMpU3HaKk
«MyCTOro» 3HaYeHusl.

7) Ecnun Bo BXO4HOM NOTOKE OCTaloTCA HeobpaboTaHHbIe 3HaKMW, CrieayeT BepHyTbCs K wary 1.

Korga Bce BxogHble gaHHble GyayT obpaboTtaHbl, crieqyeT OnpPeaennTb, Kakoe COCTOsiHWE obriafaeT HauMeHbLUUM
3HaveHnem maceusa CurlLen. CooTeeTcTByOWMIA ariemeHT maccusa CurSeq onucbiBaeT NyTb KogMpoBaHusi, obecne4m-
BaIOLLMI MUHMMATIBHYIO ONTUHY OBOUYHOIO MOTOKA.

) B opuzurane MCO/MOK 24778 owubouHo ykasaHo «mabnuua 1.
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MpunoxeHue |
(cnpaBou4Hoe)

PexomeHayeMbie MeTOAbI U3MEPEHUN
B npouLecce TeXHONOrM4ecKoro KOHTpons

B AaHHOM NpUNoOXeHWM NpuBEeAeHbl HEKOTOPLIE PEKOMEHAALMU U METOAbl, UCTONb3YyeMble AN MOHUTOPUHa U
KOHTPONS 3a NPOLIeCCOM co3faHusa cumeorios Aztec Code, npurogHbIxX Ans cuuTbiBaHus. MpoBepka kayecTsa neyatu B
npoLecce U3roTOBMEHWA CUMBOINOB K MX YACIY He OTHOCUTCA (ONs NPOBEpKU KayecTsa neyaTm HeoBXOAUMO UCNONL30-
BaTb METOA, YKa3aHHbI B pasgene 15 v npunoxeHun E). [laHHble pekomMeHAauuM Mo3BOMAIOT (Kak No OTAENBHOCTH,
Tak U B COBOKYMHOCTM) AOCTATOYHO TOYHO OLIGHUTb MPAaKTUYECKYIO NPUIOAHOCTE CUMBOIIOB, NOMYYEHHbIX B pe3ynsrare
nevarm.

1.1 KoHTpact cumBona

MHorve BepudmKaTOpbl IMHENHOTO LUTPUXOBOrO KoAa MOAASPXKUBAIOT PEXUM pedreKToMeTpa U peXxvuM nocT-
poeHus npocunein OTpaXKEeHNs NpU CKaHMPOBaAHUK W/UNKU NonydYeHUn uHopmaumn o KoHTpacte cumeona no MCO/M3IK
15416 npm ckaHMpoBaHum 6e3 nocneayioLEro AeKoAUPOBaHUA. 3a UCKIIoYEHNEM CMBONOB, Tpebyiolmx ocobbix ycro-
BMA OCBELLEHHOCTW, MOKasaHWA KOHTpacTa, NOny4yeHHble C WCMonb3oBaHWeMm anepTypbl 6 unm 10 mun (0,150 wnm
0,250 MM) npu AnvHe BOMHLI U3ny4yeHus 660 HM (cbukcupyeMoe 3HaueHMe KOHTpacTa CMMBONA, MOMHbLIA MHTEpBan B
npochune oTpaXKeHUsi Npu CKAHMPOBAHUM UINM Pa3HOCTL MEXAY MUKOBLIMKM NokasaHusiMK pedriexTomeTpa) AOCTaTo4HO
XOPOLUO KOpPPENnUpYT C KOHTPAacTOM CMMBONA, onpeAensieMoro no usobpaxeHuto. B 4yacTHOCTH, MO 3TUM 3HAYEHUAM
MOXHO NMPOBEPUTb, YTO KOHTPACT CMMBOMNAa OCTAEeTCs Bhille MWHUMArNbLHOTO, YCTAHOBIEHHOrO AN npeanonaraeMoro
Knacca KayecTeBa ne4yatu cuMBona.

|.2 CneumanbHbie 3TafIOHHbIE CUMBOJIbI

Ons KOHTpONs pekoMeHAyeTca ucnonb3oBaTh cumeonbl Aztec Code, koavpylolme ANUHHBIE CTPOKU NMOBTOPSIIO-
LMXCA Yucen, npeacTasnsiowmne cobor wWabnoHbl ABONYHLIX AaHHbLIX. Ha pucyHke 1.1 npuBeaeHbl ABa npumepa: Ha
nesoMm cumeorne 3akoauposaHo 400 uudp «1», a Ha npasom — 400 undp «3».

I-I

| - ‘ | ¢
-
111...111 (400 undpp) 333...333 (400 umdp)

PucyHok |.1 — TecToBble cuMBonbl Aztec Code

JNeBbIi CMMBON NPeAOCTaBNseT NONE3HY BM3yanbHYO UH(OPMALMIO, OTHOCALLYIOCH KakK K perynsipHOCTU CeTKM,
TaK W K npupalLeHuio npy nevat. O6nacTv AaHHbIX C LUaXMaTHLIM Y30pPOM AOIMKHbI ObiTb BU3yarbHO OQHOPOAHBLIMUA U
npubnuauTtenbHo Ha 50 % TeMHbIMW. HeperynsipHOCTb CTPYKTYPbl CETKM OTOBpaxaeTcs B BMAE CTPOK U CTONGLIOB He-
KBagpaTHbIX MOAYnei Unu B BUAE HapyLLeHW nopsaaka npy NpocMoTpe Mo AuaroHany. U3bbiTouHoe npupalleHue npu
reyaTy NpPosIBNAETCA B BUAE YMEHbLUEHNs] pa3MepoB CBETMNbIX MOAYNel OTHOCUTENBLHO Luara CeTKM.

MpaBbIvi cMMBON YNpoLUAeT U3MepeHne OTKIMOHEHUs LWMPUHBI WwiTpuxa no MCO/M3K 15416 (Taloke Ha3biBaeMoro
«npuvpatleHve npu neyatu») no o6enM ocsM C UCMONb3OBaHWEM BepudmKaTopa NMHEWHOrO LUTPUXOBOIO KoAa, Npo-
rpaMMMpyemoro Arns NepeyHs 3HayeHWi LUMPUHbI 3rieMeHTa npyu ckaHupoBaHum 6e3 nocnepylowero 4ekoaupPOBaHUs.
Kak npy HOMWHarbHO rOpPM3OHTaNbLHOM, TaK M MPU HOMUHAMNBHO BEPTUKANbHOM TECTOBOM CKaHMPOBaHUM Ha rpaHuLax
obpasylotca cepum U3 5 WITpMxoB 1 4 nNpobenos, KOTOPbIe AOMKHLI UMETb OAUHAKOBYIO LUMPUHY. [pU He3aBUCUMOW
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00paboTKe B KaXKAOM HAMpPaBleHWn BbIMUCTIAIOT CPEAHIo LUMPUHY WTPUXa Zg U CpefHiolo WwnpuHy npobena Zg, nocne
Yero HOpPMarnmu3oBaHHLIN pasmep NPUMPAaLLEHUs NPU NeYaTn BblYMCASIOT No dopmyne

Z5/(Zs + Zo).

HekoTopble MeToAbl NevaT 06bIMHO 4al0T CYLUECTBEHHO PasnuualowmMecs 3Ha4YeHns NpMpaLLeHnst Npm nevaru no
rOpU3cHTanNbHOW U BEpTUKAanNbHOW ocsAM. Tem He meHee, aAnst cumsorioe Aztec Code 9TOT nokasarenb, HOMUHanNbLHO
paBHbIn 50 %, aomkeH 6bITb B Nnpegenax ot 35 % ao 65 % ans kaxagon ocn.

1.3 OueHka oceBON HEOQHOPOAHOCTH

ManauanbHo kaxapih cumeon Aztec Code nmeet kBagpartHyio dopmy. [NpocTbie namepeHns obwen WupuHbL n
BLICOTbI CMMBONA AAIOT CpeaHne 3HauYeHns Xgyg M Yayg, KOTOPbIE MOTYT MCNONL30BaTLCA B hopmyne (cm. 5.1.2) ans
OLEHKM OCEBOW HEO[HOPOLHOCTMW.

|.4 BusyanbHas npoBepka Ha Hanuyue gedexToB

Mepuognueckas BU3yanbHaa npoBepka LWAONoOHa MNoucka «MULIEHb» B TECTOBLIX CUMBOMAax NO3BONSET
BbISIBUTb cUCTEMATUYEeckne AedeKTbl, KOTOpble MOIYT OKa3aTb KPUTUYECKOE BO3AEWCTBME HA BO3MOXHOCTb CHUTbI-
BaHus, T.€. YepeaylLwmnecs KOHUEHTPUMYECKME KBagpaThl B WAGNOHE NOUCKA «MULUEHb» BCErAa AOIMKHbI MNOMHOCTLIO
HAXOOUTLCH B COCTOSIHUAX C NPOTUBOMOMNOXHBIMU 3HAYeHUsIMU koadhduumeHTa otpaxkeHuss. Coom mexaHnama nevarm,
npuBoAsiluMe K nosiBfeHnio gecdektoB B (popMe CBETMbIX MMM TeMHbIX NOSIOC, XOPOLWO 3ameTHbl U nognexar
uCnpasIieHnio.
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MpunoxeHne A

(cnpaBo4Hoe)

CBefieHNA 0 COOTBETCTBUMU CCbINMOYHbIX MeXAYHapoAHbIX CTaHAapToOB
HauMoHanbHbIM cTaHAapTam Poccuinickon Pegepauun

TabnuuyaldA
O6o3HauYeHne CCbINOYHOro CreneHb O6o3HavyeHne N HaumeHoBaHue
MEeXAyHapoaHOro craHaapTa COOTBETCTBUSA COOTBETCTBYIOLLEIO HAUMOHANBHOrO cTaHaapTa
MCO/M3K 646:1991 NEQ [OCT 27463 — 87 Cuctema 06paboTku nHcdopma-
LMK, 7-OUTHbIE KOOAMPOBAHHbIE HABOPbLI CUMBOIIOB
MCO/M3K 15415:2004 — *
NCO/M3K 15424 NEQ [OCT P 51294.1 — 99 AsTOMaTtunyeckasl U4EHTU-

dmkaums. Kogupoeanue wrpuxosoe. aeHtndu-
KaTtopbl CUMBOIUK

MCO/MIK 19762 (sce uacth)

COOTBETCTBUA CTAHOAPTOB:

- NEQ — HeskBuBaneHTHble CTaHZAPThI.

* COOTBETCTBYHOLNA HAUMOHAMNBHBIN CTaHA4APT OTCYTCTBYET. [lo ero yTBepxXaeHus pekoMeHO4yeTcs UCnonb3o-
BaTb MNEPEBO Ha PYCCKUM SA3bIK JAHHOMO MexayHapoHoro ctaHpapta. lNepeBos faHHOrO MexyHapogHOro cra-
napta Haxogutcs B egepanbHOM MHAOPMALMOHHOM DOHOE TEXHUYECKUX PernamMeHTOB U CTaH4apToB.

MpwnmedyaHune— B HacToswen Tabnuue MCNonb30BaHbl criegylowme ycrnoBHble 0603HaYeHNs1 CTeNeHn
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