KBHEDH
NG00 CHaHeD0B



CkaHep

CkaHepbI — Kriacc YyCTPOMUCTB, NO3BOSAKOLWMNX BBECTU B
KOMMblOTEP (MEPEBECTU B ANTIEKTPOHHbLIN BMA)

NHpopmMaLuIo, 3anncaHHyto Ha bymary(n He TONbKO Ha
Hen).

Puc.1 Ckanep



PaboTa CKaHMPYHOLLETO YCTPOICTBA

Puc 2 YcTponcTBO CkaHepa :

|- UICTOYHUK CBETA; 5 — hoTONPUEMHUK;
2 — CKaHUPYEMbBIN OPUTHUHAIT; 6 — ALIII;
3- 1y4 CBETa; 7 — anmaparHblii HHTepdeiic

4 — OoNITUYECKAS CUCTEMA CKAHEPA;



PaboTa CKaHMPYHOLLENo YCTPOUCTBA

Ha Puc.2 nsobpaxeHa obLiasa cxema yctpomncTea ckaHepa. CBer,
NayLwuin OT UICTOYHMKA OCBELLIEHA, NoNadaeT Ha opuUriHan B ornpeaeneHHon
Touke. OTpasmBLUMCL OT HEro, CBET NonagaeT Ha ONTUYECKYD CUCTEMY
ckaHepa. OHa COCTOUT U3 HECKOSbKUX 3epkan n obbekTuBa (MHOraa pornb
ONTUYECKOMN CUCTEM MOXET UrpaTtb NPocTo npuama). Ontuyeckasa cucrtema
dooKycupyeT CBET Ha POTONPUHMMAIOLLIEM SfTEMEHTE , POSlb KOTOPOro —
npeobpaszoBaHMe MHTEHCMBHOCTU NagatoLLEro CBETa B 3NIEKTPOHHbLIN BUA,.

B pesynbrate npeobpasoBaHUs cBETa NOMNyvYaeTCs ANEKTPUYECKNN
curHarn, cogepXxaLmm nHdopmaumo od akTUBHOCTMU LIBETA B UCXOAHOM
TOYKE CKaHMPYEMOro n3obpaxxeHus.

OTOT cUrHan He sIBNsieTCs *
oLMdPOBAHHBIM, NOATOMY ANS
npuBeOeHVs ero B BUA,

MOHSATHBIN KOMMBIOTEPY,

HeobxogMmMa KOHBepTaUus.

\
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PaboTa CKaHMPYHOLLETO YCTPOICTBA

OTMm 3aHumaetcsa AUI- ananoro-umdppoBon npeobpasoBaTtens, 3TOT
LMdPOBOU CUrHa Yepes annapaTHbIN MHTEPAENC CKaHepa UOET Ha
KOMMNbIOTEP, rAe ero nony4vyaeT n aHanusmpyet nporpamma anst padboTbl co
CKaHepoM.

\
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Pab0Ta CKaHMPYHOLLETO YCTPOICTBA

B npouecce BBoAa n3obpaxeHns B KOMMNbIOTEP B NEPBYIO oYepenb
Heobxoanmo npeobpasoBaTh €ro B NocreaoBaTefibHOCTb
ANEKTPUYECKMX CUrHaANOB. [1ns 3TOro NCNosb3yrTCs Tak Ha3blBaeMbIE
dOTO3NEKTPOHHBbIE 3NIEMEHTLI, KOTOPbIE MPOBOAAT TOK NO-pasHOMY —
B 3aBMCUMOCTM OT APKOCTU CBETA, NoNaaatoLero Ha ux NoBepxHoOCTb.

B Ka4eCTBe CBETOYYBCTBUTENbHbIX 3N1IEMEHTOB A1 CKaHMPYHOLLINX
YCTPOWCTB UCMOSIb3YHOTCA

1. T3C maTpuua;
2. (OOTOIANEKTPOHHLIE YMHOXNTENN — DY ;
3.

KOHTaKTHble onTndeckne ceHcopel (Contact Image Sensor — CIS )



Pab0Ta CKaHMPYHOLLETO YCTPOICTBA

B npouecce BBoAa UBETHbIX WU306paXkeHUM TOYHOCTb Mepenayvn
OTTEHKOB B 3Ha4YUTENbHOWM CTENeHn 3aBUCUT OT ocBelweHusa. Bo
n3bexXaHMe WCKaXXEHMN LUBETa B KaXOOM CKaHepe npeaycMOTpeH
BCTPOEHHbIN MCTOYHUK CBETA — BbICOKOKAYECTBEHHAA ranoreHHas
namna. A «CBA3yWOWMM 3BEHOM» MeXOy WCTOMHMKOM  CBETa,
n3obpaxxeHnem Ha bymare u matpuuen N3C (pasmep KOTOPOU HAMHOIO
MEHbLLUE LUMPUHBI NIUCTA) CIYXXUT ONTUYECKasi CUCTeEMa, COocTodAlaa m3
NMMH3 K1 3epkan. C ee nomoulbld MNOTOK CBETA HanpasnsieTcss Ha
opuruHan, a OTPa’XEHHbIE ny4u dookycupytotTca Ha
CBETOYYBCTBUTENbHbLIX ANIEMEHTaXx.

B npouecce cunTbiBaHUA OBYMEPHOIrO M300paXKeHUs CKaHupytoLwlas
rofioBka [OBWXETCA OTHOCUTESNIbHO OpuUrMHana, a criegoBaTeribHo,
HEOTBLEMSIEMON 4YacTblo OOSbLUMHCTBA CKAHEPOB ABMAETCS MEeXaHWU3M,
obecrnevnBaloLLnM NX B3aUMHOE nepemelleHne. cxoas ns ero Hann4ms
N KOHCTPYKUMW pasnuyatoT crieayoLlne Tunbl CKaHEPOB.



OoTOAATYNKN CKAHEPOB

[13C maTpuLLbl HYBCTBUTENBbHbLI K HE3HAYUTENBHBIM MNepenagam
SIPKOCTW CBETA.

C nomMoLLb OAUHOYHOIO CBETOYYBCTBUTENBHOIO 3NEMEHTa MOXKHO
N3MEPUTb APKOCTb TOSTIbKO OAHOMN TOYKN N300paeHusl, a YTodbl cumTaTb
BCIO MOBEPXHOCTb, HEODXOAMMO OpraHM3oBaTh Lenbin MaccuB OTo
OaTt4ynkoB. Tak, B LUMMPPOBLIX BUaeoKkamMmepax Ucrnosnb3yeTca AByMEpPHas
(npsimoyronbHas) matpuua N3C, Ha KOTOPYHO C MOMOLLILIO ONTUYECKOM
cucTemMbl O6bLEKTMBA NpoeLnpyeTca Kaap.

B ckaHepax cBeTOUYYBCTBUTENBHbIE AYENKN pacnonaratoTcs B psa, a
nony4yeHHas Takum obpasom nNuHenvaTas CKaHMpPYoLLaa ronoBka
OBWKETCHA OTHOCUTENBHO opurnHana (Mnn opurHan OTHOCUTENbLHO Hee —
9TO 3aBUCUT OT KOHCTPYKLIMK CKaHepa), CYMTbIBasi BCe U300pakeHume
CTpO4Ka 3a CTPOYKOMN.

HepnocTtaTkn aTtoro tTuna — donblimne pasmepbl U 6osnbLuoe
9HepronoTpebneHne (He HacTonNbKO bonbLUIOE, YTOOLI Pa3opPUTh
BnagernbLa ckaHepa, HO NUTaHne, Kak rnpasunio, NPUXoauTcs nonyyaTtb OT
CeTn).




OoTOAATYNKN CKAHEPOB

DoTO3NEKTPOHHbIE YMHOXUTENN — DPIY (Photo Multiplier Tubes —
PMT). B atnx npubopax ny4dun, oTpaKeHHble OT OpuUrnmHana, npoxoasT
MeXOy HEeCKOSTIbKMMU Napamm 3f1IEKTPOA0B, HaXOO4AWMXCA NO4 BbICOKUM
Hanps»KeHeM, 3a CHET Yero MHOrokpaTHO ycunueatotcda. Beneacreue
9TOro ckaHep ¢ @Y MOXKET pasnunyaTtb getanu gaxe Ha camMblX TEMHbIX

ydacTkax nsobpaxeHus.




OoTOAATYNKN CKAHEPOB

KoHTakTHble onTuyeckmne ceHcopsbl (Contact Image Sensor — CIS).
CkaHupyoLasa ronosBka, NOCTPOEHHas Ha 3TOW TEXHONOrMK, NpeacTaBnsaeT
cobomn NUHENKY MUHUATIOPHbIX dOTOAATYMKOB, KOTOPbLIE pacnonaratTcs B
HenocpeacTBEHHOM BNMM3OCTU OT opuUrnHana. 3To JaeT BO3MOXHOCTb
obonTncb 6e3 CUCTEMBI 3epKan M NIMH3, a creaoBaTesibHO, CHU3UTL LIEHY
ckaHepa. Kpome 3Toro noMHUTE, YTO Ka4eCTBO N300paKeHNN, CHUTAHHbIX C
NCNONb30BaHNEM 3TUX YCTPOMCTB, NOKa AOBOSIbHO HU3KOE.

[OoctonHcTtBa ClIS-mogenen - ckaHepbl NONy4akoTCs KOMMAKTHBIMU U
Nerknmmn, HekoTopble Moaenu obxoaaTtcs 6e3 ceTeBoro NMMTaHNA — UM
gocTtaTtoyHo wHypa USB.

OcHoBHble HegocTaTkn CIS-moagenen — HegoCTaTouHO Xopoluas
LBeTOonepenava u CoOBCeEM «HUKakasa» rnybunHa pes3kocTtu. To ecTb, ecnu
OpuUrnHan oTpbIBaeTcs OT CTeEKSa ckaHepa XoTs 6bl HA HECKOMbKO
MUITNUMETPOB (Hanpumep, TEKCT Ha crmbe KHUrn), To nsobpaxxeHne cTaHeT
HACTONbKO HEYETKMM, YTO NpOrpamMmy pacno3HaBaHUSA TEKCTA MOXHO yXKe
He Bbl3blBaTb — YacTb TEKCTA HE pacno3HAaET N YENOBEK.



TexHonorum LIBETHOrO CKaHMpOBaHHA

YCTpONCTBO TPEXNPOXOAHOrO CKaHepa

/[/f“
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Puc. 3 YcTporcTBo
TPEXIPOXOTHOTO CKaHEpa:

. ACTOYHHK CBETA;

JyY CBETQ,;

. CKAHUPYEMBIU JOKYMEHT;
. CBETO(UIIBTD;

. CBETOIIPUEMHUK

CBeT nonagaeT 13 MCTOYHUKA U
oTpaXkaeTcs OT AoKyMeHTa . [locne aTtoro
OTpak€HHOM CBETE COOAEPXKUTCSH NonHas
NHpopmMmauusa 0 LUBETax paccMmaTpuBaemMomn
4yacTun nsobpaxeHusi.  [locne Tpex NpoxoaoB
COCTaBMAOLLIME HaKMaablBalTCS, B
pesynsrare nony4yaeTcsl UCXOA4HbIN LBET.

[1pn npoxoae yepes CBETOPUILTP
BblENAETCs 0gHa W3 COCTaBMAKLIMX LUBETA,
KOTopada rnonagaeT Ha cBeTonpuemMHuk. lNocne
OLHOro MOSIHOrO CKaHMPOBaHUSI NCXOOHOro
n3obpaxeHus, B OOQHON U3 COCTaBMSOLLINX
LBeTa (CKaHUpyeTcs BECb OpuUrMHar, HO He B
NOSTHOM LIBETE), pe3ynbTaT COXPaHATCS U
CKaHuMpyeTca criegyrowasd coctaBnstowas
LiBETA.



TexHonorum LIBETHOrO CKaHMpOBaHHA

nepemMeLLe HUA

ICTOYHMK
CBETa

Puc. 4 YcTponucTBO TPEXNPOXoQ4HOro ckaHepa



TexHonorum LIBETHOrO CKaHMpOBaHHA

OO0HoOnpoxo0dHOU ckaHep € rnpu3Mou

2 3 [Tocie orpakeHus CBET MOMAAaeT
[ / Ha MPU3MY, ITOCJIE YETO

pacKiIaaAbIBACTCA Ha COCTABJIAIOIINC U

KKJasd U3 HUX MOMNAJIAET HA CBOKO
(OTONMPUHUMAIOIIYIO JTUHEHKY.
CMYK-koHBEpTOR

Puc. 5 OI[HOHpOXO,Z[HOﬁ
CKaHEp C MPU3MOU:

] .MCTOYHUK CBETAa; DunsTRypias
U hoKyCHUpYIOW an
2. qu CBeTa; chucTema
3.CKaHUPYEMBIN JOKYMEHT; Puc. 6
4. mpuszMma; OnHormpo-
5. ¢poTonpuHUMaroIas XOIHOM
JIMHEWKA CKaHEp C

M eX aHUZM

HpI/IBMOﬁ B i nepemeweHuA

IMCTOYHKE
CEETa




KnaccnmukaLms ckaHepos

1. Py4YHoOU ckaHep. OTO rnepBblv TUM CKAHEPOB, MOMYYMBLUUIA LLNPOKOE
pacnpocTpaHeHUE cpeamn paaoBbIX NOSib30BaTENEN, N CaMblX OELLEBLIN
(camMble NPUMUTUBHbIE MoAeNnn MoryT ctontb oT $10).

TN YyCTPOWUCTBA ABMAITCS caMbIMU NPOCTbIMU. B nX KOHCTPYKUMK
OTCYTCTBYIOT CITIOXHbI€ NMPELN3NOHHbIE MEXaHN3MbI: MOSIb30BaTESb CaM
OBUraeT cKkaHep rno noBepxXHOCTW opuriHana. lNpakTnyeckn Bce pydHble
CKaHepbl — HeDOSbLLIOro pasmepa, U NO3TOMY MO3BOMSAOT CHUTLIBATD
nsobpaxeHus wmpuHom go 10 cm.

C Opyron CTOpPOHbI, OTCYTCTBYIOT
OrpaHNUYeEHNs Ha BbICOTY OpuUrMHana, a
NOCTaBMNseEMOE BMECTE C YCTPOUCTBOM
nporpaMmmMmHoe obecneveHne gaet
BO3MOXXHOCTb BBOAUTb KAPTUHKU, LUMPUHA
KOTOpbIX Oosiblle, YyemM obnacTb 3axBaTa
CKaHuMpytoLen ronosku. [na atoro npnagercs
caenaTb HECKOMbLKO NMPOXo4oB, a 3aTeM
«CKNenTb» NonyyYeHHble Takum obpasom
4yacTu n3obpakeHns B 04HO LEnoe. Puc. 7. Py4yHoil ckaHep




KnaccnmukaLms ckaHepos

HeoocTtaTtkoM pyyYHOro ckaHepa siBNsieTcsl To, YTO Monb3oBaTesb HE
MOXET ABUraTb YCTPOWMCTBO CTPOro paBHOMEPHO U NPSAMONIMHENHO, YTO
HeobxoaMMO ANda Ka4eCTBEHHOIO npoLuecca ckaHnmpoBaHus. [1oaTomy ¢
TEM, YTOObI NOMYYnUTb NPUEMIEMbBIN PE3YNLTAT, HYXXHbI TBEpAAst pyka u
NOCTOSIHHbIE TPEHNPOBKU. HO gake B 3TOM crny4vae npu BBoae
N306paxKeHnin C MOMOLLbIO PYYHOIo CKaHepa HEN3DEXKHO BO3HUKAKOT
NCKaXXeHUS.

[TpenmMyLLLIeCTBO PYYHOro cKkaHepa : OHM KOMMAaKTHbI U MOTYT C YCNEXoM
NPUMEHATLCS AN BBOAA MH(opMaLun B nopTaTUBHbIE KOMMbOTEPLI. C
HUMU MOXHO paboTaTtb B OMbnunoTteke, apxmee Unm B ntobom gpyrom
MecTe.




KnaccnmukaLms ckaHepos

Pa3HOBMAOHOCTbLIO PYYHbIX CKAHEPOB SBMSAKOTCA CKaHEpPb LUTPUX -
koaoB. C X MOMOLLbI0 MOXXHO CYMTbIBATb LLUTPUX - KOAbl C PA3NUYHbIX
TOBapOB.

Puc. 8. Ckanep mrpux - kogoB DafaScan V5



KnaccnmukaLms ckaHepos

2. JINCTONPOTAXKHOU CKaHep. B nNnMcTonpoTaXHbIX CKaHepax opuruHanmn
NPOTArMBaeTCs C MNOMOLLbIO PONIMKOB CKBO3b CKaHep, rae
cunTbiBaeTcs ronoskon. Obnactb NPUMEHEHUA 3TUX CKAHEPOB
OOBOJIbHO LUMPOKA — €ro Ncnonb3yrT npu HeobXoanmMocTH
co3gaBaTtb OoMbLUME apXUBbl TEKCTOBbLIX AOKYMEHTOB UMK
rpadpumyeckon nHpopmauum, He TpebyroLLEN BEICOKOTO Ka4ecTBa.

OQHO 13 rmaBHbIX NPEUMYLLECTB
NIUCTONPOTAXKHbIX CKAHEPOB —
bonbLas ckopoCcTb 06paboTKK
NHpopmauun.

[NaBHbIN HEOOCTATOK 3TUX
CKaHepoB TOT Xe —
HEBO3MOXXHOCTb CKaHMPOBAaTb
HErHyLnecs 1 MHOroCcTpaHN4HbIE
OpUrMHanbl.

Puc.9. JIucronpoTtsikHbii ckanep Visioneer Strobe Pro



KnaccnmukaLms ckaHepos

3. lMnaHwemHbIU ckaHep. B ckaHepax 3Toro Tuna cYnUTbiBaeMbll JOKYMEHT
pacnosiaraetcsa Ha NOBEPXHOCTUN CTEKIAHHOW NNAaCTUHbI, NO4 KOTOPOU
nepemMeLLaeTcs CKaHupyroLas ronoBka. Takme ckaHepbl SBMSAKTCS
YHUBEPCanbHbIMW, MOCKOSbKY C UX MOMOLLbKO MOXXHO BBOAUTb Kak
OTAESbHbIE NUCTbI, TaK U KHUTN, XXYpHarbl U gaxke nsobpaxeHus
HeDOSbLLUNX TPEXMEPHbBIX OOBLEKTOB.

OTOT TMN CKaHEepOB — CaMbll pacrnpOCTPaHEHHbIN, FMaBHbIM 0O6pa3om
bnarogapsa ToMy, 4TO BKMOYAET B cebsi caMble pasHble MOAENU, OT
npodeccnoHarnbHbIX A0 AOMAaLLUHUX.

Takonm ckaHep MOXHO BCTPETUTb KakK B
6onbLIOM U3aaTeNnbCTBE UMK CEPBUCHOM
6opo, Tak 1 NPOCTO PAAOM C AOMALLUHUM
kKoMnbloTepoM. COOTBETCTBEHHO, U LieHa
Ha NMaHLWeTHbIE CKaHepbl Konebnerca oT
cTa 00 OECATKOB ThICAY O0MNapoB.

Puc 10. [InaHmeTHbIN CKaHEep



KnaccnmukaLms ckaHepos

4. Cnauod - ckaHep. CKkaHepbl 3TOro Bnaa UCNomb3yTcs Npu
HeObXoAMMOCTU OTCKaHMPOBaThb Heratuebl U PoToNNEHKU OHU UMEDT
OOBOSbLHO Y3KYyH0 00nacTb NPUMEHEHUS, MO3TOMY CaMble AELLEBbLIE CTOAT
okoro $200, a cambie goporue -go $30 000.

[MpHUMNManbLHO cnana-ckaHepbl MOYTU HE OTNKYalTCA OT NnaH
LLUETHbIX CKAHEPOB, pa3HuLIa TOSTIbKO B TOM, YTO CYUTbIBatoLLasi rofioBKa
CKaHepa N UCTOYHMK OCBELLEHNA HAaXOOATCS NO pa3Hble CTOPOHbI OT
CKaHMpyeMOoro opurmHana.

[MaBHbIM UX MPENMYLLIECTBOM MO
cpaBHEHUIO ¢ BapabaHHbIMW CKaHeEpaMu
SIBNSIETCA TO, YTO NPU 3HAYNTENBHO
MEHbLUEN LIeHE OHW MNO3BOMSAOT MONYYNUTb
NOYTU TO XK€ Ka4eCcTBO (ECTECTBEHHO, MpU
CKaHMpoBaHMK cnamngos) .

Puc 11. Cnalin-ckanep Microtek ArtixScan 4000T



KnaccnmukaLms ckaHepos

5. bapabaHHbIl ckaHep . B kayecTBe
CBETOYYBCTBUTENBLHOIO 3fieMEHTA B
bapabaHHbIX CKaHepax UCnonb3yeTcH
dpOTO3NEKTPOHHBIN YMHOXUTENDL. OH
pacnonaraeTcsl BHyTpu nonoro
CTEKMNSAHHOIo UMNMHApPAa, Ha NOBEPXHOCTb
KOTOpPOro HaknagbiBaeTca opurnHan. B
Xo[e npoLecca CKaHUpoBaHUS LUNUHAP
BpallaeTcsa BOKPYr CBOEN OCU, YTO JaeT
BO3MOXHOCTb BBOAUTb N30bpaxkeHmne To4ka
3a Toukon. CerogHs bapabaHHble cKaHepbl
obecnevnBaloT caMmoe BbICOKOE KaueCTBO
npouecca CKaHMPOBaHUSI.

Puc. 12. bapaGanHblii cCKaHEep



KnaccnmukaLms ckaHepos

[penmyuiectBo bapabaHHbIX CKAHEPOB 3aKITHOYAETCH B TOM, YTO
dOTOSNEKTPOHHBIE YMHOXUTENN OYEHb YYBCTBUTENBLHbI K
HEe3Ha4YnUTENbHbIM U3MEHEHUAM SAPKOCTU N, cnegoBaTenbHO, NO3BOMSAOT
pasnu4yaTb bornbluee KonmM4ecTBO OTTEHKOB, 0COBEHHO B 00NacTn O4eHb
TEMHbIX N, HAODOPOT, O4EHb CBETSIbIX TOHOB.

HenoctaTtok 6apabaHHoro ckaHepa. OpurnHan — rmbkum nmucT ¢
n3obpaxeHnem — 3akpeneH Ha BpallatoemMmca ¢ 60MbLION CKOPOCTbIO
bapabaHe. OTa 0COBEHHOCTb HE NO3BONMSIET CKAHNPOBATb XECTKNE
npeaMeTbl U MHOTOCTPaHUYHbIE OPUTrMHAarbI.

bapabaHHble ckaHepbl K MO CEroAHSALLHUA AEeHb AOPOrN U CIIOXHbI B
NCNONb30BaHUN, HO OHN HE3AaMEHMMBbI TaM, rae Heobxoanumo
CKaHupoBaTb rpadpuKky an4a BbICOKOKa4eCTBEHHOU LIBETHOM ne4vaTu.



KnaccnmukaLms ckaHepos

6. [TpuHmMep-ckaHep. ITO YCTPONCTBO, OONaaatoLLee BO3MOXKHOCTbIO
neyataTb U CKaHUpoBaTb. Takne ycTponcTea 0ObIYHO YA00HbI A4
[loOMaLLHero ncnosnb3oBaHus. Takas OyHKLNOHANbHOCTb JOCTUIAETCA C
MOMOLLIbIO CneLmManbHOro CbeMHOIO CKaHMPYIOLLIEro KapTpuaka. B pexnme
cKaHepa eAMHCTBEHHbIM OTNNYMEM OT JIUCTOMNPOTSHKHOIO CKkaHepa oyaeT
NMOABMXHOCTb CKaHMUPYIOLLIEWN FONIOBKM KapTpuaKa.

[To3TOMY MPUHTEP - CKaHepPbI
yHacnenosanv rfnaBHbIM He4OCTaTOK
NUCTONPOTAXHbIX CKaHEepPOB;
CKaHMpOBaHUIO NOAAAKTCA TOMbKO
oTaernbHble TMOKne nucTel. Ha gaHHoe
BPEMS 3TO YCTPOWUCTBO Ha3blBAETCH
MHOFOYHKLNOHANbHbIM.

Puc 2.7. IIpunrtep-ckanep Canon BJC-4650



KnaccnmukaLms ckaHepos

7. [lpyaue munbi ckaHepoea.
K HUM oTHOCATCA:

PYNOHHbIE,

NPOEKLMNOHHbIE,

NMPOCTPaAHCTBEHHbIE,

> W h =

TOMOorpadguyeckue.

Bce ot ckaHepbl ABNAOTCA
HEKOTOpPOW Moaudukaumen nnu
OOMOSITHEHNEM OMUCAHHBIX
BbllLE, NO3TOMY NOAPOOHO
paccmaTtpuBaTtbCs He OyayT.
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JMucuuniauna «IlepudepuitHbie yCTpOMCTBa»



[ lapameTpbl CKaHEPOB

UToObI 3aa4aTb CBOMCTBA TOU UM MHOW MOOENN CKaHepa, B
NepBYylO0 oYepenb paccMaTpuBaloT ee TEXHUYECKMe napamMeTphbl.

[Mpon3BoguTENN CKAHEPOB MPU ONUCaHNN CBOUX U3OENNN
3a4acTyo NpuUBOAAT O4EHb DOSIbLLIOE KONTMYECTBO pa3HbIX
XapaKTepuCTUK, HO BO3SMOXHOCTU YCTPOUCTBA ONPEnENAIoT, B
OCHOBHOM, criegyloLime napamMmeTpsbl:

LIBETHOCTb CKaHepa,
paspeluaroLast CnocobHOCTb,
rmybunHa uBeTa,

pasmMmep obnactn ckaHMpoBaHUS,
BbbiCTpOOENCTBUE,

onTunyeckasi NNOTHOCTb,

Ccnocob Noakno4YeHns.

Nooabkowh =



[ lapameTpbl CKaHEPOB

LleemHocmb ckaHepa.
CkaHepbl OenaTca Ha .

- UBETHblE (CaMbli  pacnpoCTpPaHEHHLIN BUA).

- YepHo-6enble (nonyToHoBblE ). OHN «pa3nnYaloT» OTTEHKK
Ceporo, Ho He CrnocoOHblI BOCMPUHUMATL LIBETHbIE N300paXXeHus.

- LUTPUXOBLIE YEPHO — Benble. PasdnuyaloT TOMNbKO ABa LBETa U
NPaKTUYECKN HE NpeacTaBneHbl B TOProBOW CETU, OHN NCMNOMNb3YHOTCH B
OCHOBHOM Ha pasnu4HbIX NPON3BOACTBaX (a1 CKAHMPOBAHNSA YEPTEXKEN U

T. A.).



[ lapameTpbl CKaHEPOB

Pa3pelueHue genar Ha .

1. OnTn4yeckoe paspeLlleHune;
2. MexaHunyeckoe paspeLleHune;
3. WHTepnonaunmoHHoe paspelueHue;

OnTtuyeckoe paspeweHue(optical resolution) xapakrepusyer
MWUHUManbHbIW pa3Mep TOYKM MO ropu3oHTanu, KOTOpPy CKaHep B
COCTOSAHMK pacro3HaTb.




[ lapameTpbl CKaHEepPOB

MexaHu4yeckoe pa3peweHue (mechanical resolution) - Konn4ecTBo
LLaroB, KOTOPOE AenaeT CKaHUpyoLas KapeTka, AeNeHHOe Ha ONTNHY
NPONAEHHOro eto NyTU. [TOCKONBLKY Ha KaXk4oM Liare npomcxoguT
CYUTbIBaAHME NHOPMALIMM MATPULIEN, STOT NapamMeTp onpeaensiet
MUHMManbHbIN pasMep TOYKM MO BEPTUKANU, KOTOPYH CKaHEP MOXET
pacnos3HaTh.

NHorga mexaHn4yeckoe paspelleHne ToXKe HasblBaloT ONTUYECKUM, HO 3TO
HeBepHO. Hanpumep, ecnn ans kakon-nmbo mMogenu ckaHepa ykasaHO OnTu4eckoe
paspeweHne 300x1200 pp1, To onTndecknm paspelwueHmem oynet 300 ppi, a
mexaHndyecknum — 1200 ppi.

UHTepnonsaunMoHHOe pa3peLlieHne — NUCKYCCTBEHHO YBENIMYEHHOE C
NOMOLLIbIO MaTEMaATUYECKNUX METOAOB pa3pelueHmne. [porpamma, Bxoadillias
B KOMMMNEKT NOCTaBKN CKaHepa, NbITAeTCA AOBECTN N30bpakeHne a0 3Toro
paspelleHuss nytem gobasrneHmnsa HegocTaloWwmx ToHek (Hanpumep, npum
peanbHOM pa3spelleHnn 3x3 nporpamma BblgaeT 9x9). OToT napaMeTp He
NMEET HM4ero obLero ¢ peanbHbIMU U3NYECKUMM NapaMeTpamMn CKaHepa
N MOXET XapaKTepmnsoBaTb TOMbKO nporpammy o6paboTkn nsobpaxeHus




[ lapameTpbl CKaHEPOB

Pa3psioHocmb (2nybuHa yeema) — napameTp, XapakTepus3syroLwmmn
KONMYECTBO LIBETOB UMM OTTEHKOB CEpPOro (B 3aBUCUMOCTHU OT
LIBETHOCTW CKaHepa). Pa3psiAHOCTb 03HAYaEeT, CKOMbKO 6UT
NCNOSMb3yeTca CKaHeEPOM ANdA NpeacTaBreHns LBeTa 0O4HOW TOYKU
n3obpaxeHus.

PasnuyatoT paspagHoOCTb :

BHympeHHsisi pa3psiOHOCMb — 3TO KONUYECTBO OUT,
NpeacTaBnAlLLMX TOYKY A9 BHYTPEHHUX onepauun B ckaHepe(To eCTb
0o npoxoxaennsa curHanos AL n npeobpasoBaHus B undpoBon Bma).

BHewHsis1 pa3psiOHOoCcmMb - onpegendetr OMTHOCTb LBeTa nocrne
npoxoxgeHuns curHana vYepes AUI1. BHellHAs pa3pagHOCTbL CKaHepoB
0ObI4HO 8 B6UT (256 OTTEHKOB CEPOro) Ans NosIyTOHOBbLIX CKAHEPOB U 24
buta (no 8 6uT Ha cocTaBnsaoLWyto, UToro 16,77 MIH. UBETOB) — AN
LBETHbIX CKaHEPOB.



[ lapameTpbl CKaHEPOB

Pabouasi obsiacmb ckaHepa — MakCuManbHbIA popmar
OOKYMEHTa, KOTOPbIW CKaHEP B COCTOSIHUM obpaboTtatb. Popmat
3aBUCUT OT KOHCTPYKLUMK 1 0BnacTu NpUMEHEHUS CKaHepa.

CKopocmb CKaHUPO8aHUsi — NapamMeTp, OTpaXkaloLLuii BpeMs 3a
KOTOpoe OyaeT OTCKaHMPOBAH TOT UMW UHOW [OKYMEHT.



[ lapameTpbl CKaHEPOB

OnTnyeckana NMOTHOCTbL. OTO Ba)XXHAsA XapaKTePMUCTUKA,
NOKa3bIBAET, HACKOSIbKO TOYHO MOXHO CHSTb C OpUrMHana
3aTEMHEHHbIE UNU OYEHb CBETIbIE Y4acTkU. HO B gJoKyMeHTaumnu
bonbLWKMHCTBA CKaHEPOB ee NMBOo He yKasbiBatoT, MMbo
npeyeennynBaloT. TeopeTnyeckun npenen onTu4eckou nNinoTHOCTU
paBeH 4,0 (Yawle BcTpedaeTcs obo3HavyeHne D4.0), Ho ans
«aoMalluHeny paboTbl ¢ BYMaKHbIMU HOCUTESSIMU BMNOJSIHE
poctato4vHo ypoBHs D2.5. MNogaenstowee 6onbwmnHcTBo CCD-
CKaHepoB 0bnagaeT Taknm ypoBHEM, NOTOMY yKa3biBaTb 3TY
XapaKkTeEPUCTUKY Heobs3aTeENbHO.



[ lapameTpbl CKaHEPOB

AnnapaTHbIu nHTEepdenc ckaHepa - (MHTepdenc nepenadn JaHHbIX)
obecrneuynBaet obMeH MHGOpPMaLNEN MEXOY CKAHEPOM U KOMIMbIOTEPOM.
OT Hero 3aBUCUT CKOPOCTb Nepegaym mexay KOMnbTEPOM H CKAHEPOM.
JTa XapakTepucTUKa MOXET ObITb OMEHb BaXkHa, eCnun ecTb
HeEODXOAMMOCTbL U B BbICOKOM Ka4eCTBE OTCKaHMPOBaHHbIX dpoTorpadum
(Mnn Kaknx — NMbo Opyrux rpadonyecknx matepmanos).

Ha gaHHbI MOMEHT CKaHepbl NpeacTaBneHbl C NATbIO TUNamMu
NHTEPdENCaMMN:

1.UHmepgbeuc LPT;

2.CobcmeeHHbIU uHmepgbelc;

3.SCSI;

4.UHmepgbetic USB;

5.Hmepgpetic PCMCIA(PC card).



[ lapameTpbl CKaHEPOB

USB-noakntoyeHne — Hanbonee yqobHoe, 4OCTaTO4HO BbICTpoE U
npakTnyeckn beckoHdnukTHoe. B obuem, cerogHs — 3TO camMbin
NonynsapHbIN MHTEPAENC, pasbeMbl KOTOPOro eCcTb B JII0OOM COBPEMEHHOM
KOMMbIOTEPE.

LPT cuutaetcsa Hanbonee HeyaaqHbIM TUMOM NOAKHOYEHUS —
ycTapeBLUNM, MEASNTIEHHBbIM U HEHAOEXHbIM.

Boobwie-1o, LPT-nopT 06bI4HO UCnonb3yeTcs Ansa nogknioyYeHns npuHTepos,
HO 1 OHW NOTUXOHLKY Nnepebupatotca Ha USB. A ecnu elle He nepebpanuck, To
NPUHTEP N CKaHep NPUXOANTCA MNOAKMNYaTb K O4HOMY NOPTY. OTO rMaBHbIN
HeJoCcTaTok ckaHepoB ¢ LPT-nogknioyeHmnem, NocKomnbKy MHOr4a npuHTEp U ckaHep
HaYMHaKT KOHMNUKTOBATb — OCODEHHO, eCnK X NCMNOSb3YT OAHOBPEMEHHO.
[aHHas cuTyauma He cMmepTeribHa: MOXHO nonpoboBaTb pa3HECTUN YCTPOMUCTBA NO
pasHbIM noptam (Hanpumep, NpUHTEp nepesectn Ha USB) nnu ncnonb3oBaTtb
pa3setButesnib LPT. Ho ecnn ecTb BO3MOXXHOCTb, Jy4dLle cpa3sy KynuTb CKaHep C
USB. A tun LPT MOXHO nopekomMeHaoBaTb A4 NOAKIYEHNSA K yCTapeBLUUM
KOMMboTEPaM.



[ lapameTpbl CKaHEPOB

[Tpn NOBbLILLEHHBIX TPEDOBAHMAX K CKOPOCTU BBOAA MOXHO
obpatntb BHUMMaHue Ha SCSI unu FireWare (IEEE 1394)— aTo
CKOPOCTHbIE MHTEPMENCHI, KOTOPbIE HE HAMHOIO CITOXKHEE B
ncnonb3oBaHun, Yem ToT XKe USB. Ho B atom crnyyae gngd
NOOKIIOYEHNA CKaHepa NPUAETCS YCTAHOBUTb HA KOMMbLIOTEP
OONoNHUTENbHYIO KapTy-agantep. IHoraa ynaetca obontuck 6e3 Hee
— FireWire MOXeT MMETbCHA B COBPEMEHHbIX KOMMbIOTEPAX (K
NpUMeEpPY, OH eCTb Ha BCeX 3BYKOBbLIX KapTax Creative Audigy).

B nocneaHee BpeMsi NOABMAAKOTCA CKOPOCTHbIE MOAESNN CKAaHEPOB
c uHtepdencom USB 2.0, HO 3TO BCe elle peaKoCTb; He MeHbLLAas
pPenKoCcTb — KOMMbIOTEPDI, NogaepxusarLme 2-yto sepcmio USB.



[ lapameTpbl CKaHEPOB

[pansepbl

[1ns HopmanbHOW paboTbl CKaHepa Takke Heobxoanm apanBeep,
NpUYEM ONs KaXaon Modenu ata nporpamma paspadartbiBaeTcs
oTaenbHo. Ho «ycnyrm» ckaHepa MmoryT notpeboBaTbecs nobon ms
MHOIOYUCNEHHbIX MPOrpamMmm, TeM UNU UHbIM CNOCOBOM
obpabaTtbIBalOLLMX CKaHUPOBaHHbIE n3obpaxeHus. [nga saToro B
Windows npuLunoch ctaHgapTusnpoBaTb NPorpaMmMHbIN MHTEPJdIENC
OpanBepoB 3TUX YCTPOMUCTB TaknmMm obpasom C TeM, YTOOLI Nnrobas
rpadpumyeckasa nnn OCR-nporpamma nsHa4vyanbHO nvena
BO3MOXHOCTb paboTtaTtb ¢ Nnobdon Moaenbto ckaHepa. Takmm
ctraHgaptom ctan TWAIN. CoBmeCTMblE C HUM OpanBepbI
obecnevnBaloT B3aMMOOENCTBME CKAHEPOB CO BCEMU NporpamMmamu,
nogaep KmBaroLLMMmM 3TOT NHTEPdENC.



OCR nporpammbl

[Mporpammebl pacrno3HaBaHusa gendartca Ha OCR HayarnbHoro
YPOBHS1 1 NpodpeCCUOHArTbHbIE.

«PacnosHaBanku» Ha4anbHOro ypoBHs1 (Kak npaBumno, B
noctaeky O ans ckaHepa BXoAAT MMEHHO Takue nporpamMmmel)
BbIMOSTHSAOT CBO 3a4advy «B J106» — Bce, YTO nonagaeT B nosne
3pEeHUs cCKaHepa, npeBpallaeTcs B Habop cMmBonoB. [1ns npocTbIX
TEKCTOBbIX JOKYMEHTOB BOSbLUEro U HE HAOo. Ha nucte ecTb
Habop cMMBOMOB, N OH NpeobpasyeTcda B Takom e Habop, TOMbKO B
TEKCTOBOM (hbaurse.



OCR nporpammbl

[MpodeccmoHanbHaa OCR pacrno3HaeT He TONbKO CUMBOJbI, HO U
CTPYKTYPY OOKYMEHTA: «MOHUMAET», rae HaxoauTcs rpadumka, rae
NPOCTOWN TEKCT, a rae Tabnuua. N, COOTBETCTBEHHO, AENMUT AOKYMEHT
Ha doparMeHTbl, a KaXgbl doparMeHT, CorfiacHO ero CBoMCTBam,
BCTaBNSAET B KOHEYHbIN (paunrn. PasymeeTcs, rpapuk unm yeprtex
nporpamMma He TporaeT BOBCE — «MOHMMAaET», YTO 30EeCb HEYEro
pacrno3HaBaThb; OHa MNbITAETCHA BOCCTAHOBUTbL Tabnuubl UMEHHO TOU
CTPYKTYPbl, KAKOM OHW ObIfN B OPUTMHANbHOM JOKYMEHTE — C TakuUMm
Xe pacnpegeneHnem s4eek no cronbuam u ctpokam. Kpome Toro,
npoeccrnoHansHble nporpammsl yMeT obpabaTtbiBaTb
MHOrOSA3bl4YHbIE JOKYMEHTbI.



OCR nporpamMmmbl

OCR — cuctemsbl

Tak Ha3blBaeMble CUCTEMbI ONMTUYECKOro pacno3HaBaHUs
cumBonoB (Optical Character Recognition — OCR)
npeaHasHavyeHbl Ana aBToMaTU4eckoro BBoga nevaTHbIX
MaTepuanoB B KOMMbIOTEP, MNP 3TOM caMm npouecc nogobHoro
BBOAA NpoxoauT B Tpu aTana:

« CkaHMpoBaHue.

» ObpaboTka.

* LlenocTHOE ueneHanpaBneHHoOe aganTMBHOE
pacno3HaBaHue.



OCR nporpamMmmbl

CkaHupoBaHue

CkaHupyoLiee yCTPOUCTBO «NpocMaTpuBaeT» rnevyaTHbIN
matepuan n nepenaet ero B OCR-cuctemy. [lanee nevyaTHbIN
mMarepman npeobpasyeTtcs B u3obpaxeHne, KOTOpoe Ha
OaHHOM 3Tane Hesb34a oTpeaakTupoBaTb HU B OQHOM
TEKCTOBOM peaaKkTope.

OGpaboTka

3atem OCR-cuctema aHanunampyert (onpegenser 6rnoku
pacrno3HaBaHu4, BbIAENSET B TEKCTE CTPOKU N OTAENbHbIE
CUMBOIbI) N300paXkeHne n Ha4ynHaeT pacno3HaBaTb KaXKablu
ero CMMBOI.



OCR nporpamMmmbl

LlenocTHOe ueneHanpaBrieHHOEe aganTUBHOE pacno3HaBaHue

Pacno3HaBaHue neyaTtHoOro Marepuara OCyLLECTBMNSAETCHA HAa OCHOBE
TaK Ha3bIBAEMOW TEXHOMOMMKN «LIENOCTHOrO LieneHanpaBineHHOoro
aganTUBHOIO pacrno3HaBaHMAy», KoTopas basnpyeTcsa Ha Tpex NpuHUunax:

 LlenocTHOCTL.
* A0anTUBHOCTL.
 LleneHanpaBrneHHOCTb.

B cooTtBetcTBUM ¢ aTMMn npuHumnnamm OCR-cuctema cHavana
BbIABUraeT rmnoTe3y OTHOCUTENbHO OBbEKTa pacno3HaBaHUA (CMMBOISE,
4aCTuM CMMBOJSIA UITN HECKONMbKMUX CKIEEHHbIX CUMBOMAXx), a 3aTeM
NoATBEPXOAET UMM ONMPOBEPraeT ee, NbiTasiCb NocreaoBaTesibHO
OOHapYXNTb BCE CTPYKTYPHbIE 3NIEMEHTLI U CBA3bLIBAIOLLINE UX
OTHOLLEHUS, NPUN 3TOM B KaXXQOM CTPYKTYPHOM 3fIEMEHTE MOXHO
BblOAENMUTb OonpeadeneHHblie YacTu, UMeKLLMe 3Ha4YeHne ans
4esrl0BEYECKOro BOCMPUATHUA.



OCR nporpammbl

LlenocTHOCTB
PacnosHaBaemMbl 00beKT BocnpuHumaetTca OCR-cucteMmon B KayecTBe
Lilefioro NoCpeaCcTBOM «3HAYMMbIX» SNEMEHTOB U OTHOLUEHUN MEXOY HUMMN.

LleneHanpaBrneHHOCTb

[Tpouecc pacrno3HaBaHUA NPOXOAUT Yepes BblABUKEHME TNMOTES U
LeneHanpaBneHHoOW nx rnposepke. 1o o3Ha4vaet, 4To OCR-cucrtema
NPOBOAUT NOUCK, YYMUTbLIBAET NpeablayLLnNn KOHTEKCT 1 HA OCHOBE 3TOrO
pacro3HaeT gaxe pa3opBaHHble N NCKaXXEHHble NeYaTHbIE CUMBOJbI.

ApanTMBHOCTb

[Tog aganTnBHOCTLIO NogpasymeBaeTca cnocobHocTe OCR-cuctemsl K
camooby4yeHuto. Cnegysa atomy npuHumny, OCR-cnctema nogcrpanBaetcs
K pacrno3HaBaemMomMy MaTtepuany Ha base nosiy4eHHOro «MnosIoXNTENbLHOIO»
onbITa.

B utore B paboyen cpene OCR-cucTteMbl NOABSETCA pacno3HaHHbIN
TEKCT, KOTOPbIN MOXHO KOPPEKTUPOBATb U COXPAHATb B TOM UITN MHOM
doopmare.



