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BT ABT B2 2R SR P AR LB

AP HAE » B RN E T E e IR IR FERTE - AR i 40 #1 B
FH -+ EUEARE SURRAY & SRR 2 BIPR A - ARV B AL R g B 7 38 4R
iy 0 RN SRR LT SR E A - RO BRI N R ARG E
RERE & R E R R e T AR A TR EAE -

SR T B AR BB R (RN TR 45T (E AT A it v i
DA R R > R LR N TR R RIS B - HARLE T 8l s B R AU R
REtE ) FET S HGERAER AR TR BB iRl = &8
HEEERHE E 25 Bk (metadata ) 5% - #EZ2L4E G EE N A #2507 U2
LA - AFEREE R RY SR - 0 R A ST IR 2 SCA B
B RSk - B Y T iEER (Optical Character Recognition, OCR ) %
R SR N A ROAR 7250 DRIt 2 U R BN SR A - &0
ZFEW - OCR F & E A AR R » ZHCRINTFEN » K FE
TERINLAZT BT - FECEHEER S E R 9% (Mariner, 2010 ) « 3RPEE A OCR #Y
BHY - AGIEMAFTA SO AR - 22 EEET S AT R
FEBR (RTS8 BROE$G - 2017 ) WIERRELE BLA HY S A7 BLREEE - 28 H OCR
Rt B iy Bk~ T FE G B TR R NE R SUFS AT ARE
L ASCHFE R R E 2 SOETTAB A E R EHAE R -

HAElZEMEEEN 2 CERE > DR R B SR
Z VEFEETURERE ) HERA > RERETEITI I 0 30 8RR
FEHULSF R EE Tz 1,224 ML EEM (P utshbeE B S e
2019) - {H OCR Fflhy#ERE - (R ERERAE M OCR W - #Eh
EITRHIE A BEIEPEEE TSR T ESCE TR FAAEE
XALAFIN T SCREIUE 2 FHE TR~ IR EFESCAEN T U ET
B R F (B > 2001 5 PSR - 2008 )  OCR #as o 58 i fi 4
ERE o HAERE - FEET ATKRYE - HArE N ET A TREEEAT
A ARRCR M - AN EEE Y S sm 2 (I 0 2001 > 2002
PRIGE > 2017 ) » {HAIE 2 OCR Z FH1E [ & #Y “F A8 BLAR ] > OCR HYHEEH
LB FLETT  MAKRAET -

R - AW A SE R FE 1T OCR ki & BN 20 DL sk ia
M SRAEER S DIERESE (FEHEEE ) H 2 BASIAS
& (B ASCE) B PRERERY S FERREC - EhER2 2 OCR HafE
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YRR B S ARG - DU B LR R 1T 2 S BB S P SRy
DRIRHIE - WHE HAVLER -
LERET528 OCR ¥l b 3B EHER AN R » TR R A Al TP
o FREEIH AR R S UE B EERE -
2,823 OCR I A\ SCERSEER AT 5P > f2 11 OCR S BT LE
2% -

B, RKEREY
—. EXHREMBRRERR

OCR ML AEIRTAY 1929 4 > HH{EEIF} 25 Tausheck $2H 48 FH 4% -
S R AERRVAR G R ST E T YE R S AR 2 - B EIR LR N 5
G EEN F - HPORR A AN G E 2 i A R G HHE
ISR ETHISE SR - TBURAY 2 EIHER R OE - itE S HIFER Y
f3 » ItEB OCR F{iTaYEEL ( Mori, Suen, & Yamamoto, 1992 ) o

1950 £E4X » BREE & B S0 F R eI pT 4T - Ml B a2 PR i AV 5230
Bk » 1950 SR HARIASCTFHERF T - KIS EAR
H S RCEF R EE 5 1960 FAL  IBM /A 5] B 38 H ek AR DL S iRl > =]
Hrak i 1,000 FEEIRIH SCFTE o BEE ROV AERE - Brak TP Y T AR AR
%t STEEREGERENY ST BRGHETT A IERY W R RS B 4 o OB HIRS
1994 ) -

NEEEE PRI - (REBESNEMIEE AN EREERMEK
PO A AW E AR SRR - 2R ATE T SRR Zﬁﬁ@%%
BB R/ b - AT » RO FIN RS AR T 2
FRFHRERET  EHEEERN RIS 26 [EFEETEREE - ':Pj{%%
OCR ¥FeBaI A% - (R SCEFAE NHIRHE CHHIRS » 1994 5 ZERIE - bk
kil > 2007)

(—) PXFHEBNRELR - BIEERE - SR RERT - DUFER

BRUTSE 7 R Bl i 4 B 25 WIS T BV TS -

(=) EIRHSfE T - EIEHAIRG - 1R - ERE > B

mlﬁ
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BT ABT B2 2R SR P AR LB

REAFHTRE -
(=) IXFEEL > EEEREEIY
() FNFHEEFASFIRHUE - &5
HIF R -

AT AR TP SR A BT AR - AR AR 2 7R B T AR
¥ ( pre-processing )~ 5 U ( feature extraction ) ZA1% [L ¥ ## 5% ( matching )
% » HFEHZ R (post-processing ) » ¥HIEFEFERIEAZ - K Al GEHE
S PE RV S ROIERCER Ry il IEAYsa 58 CRFARS » 1994) « H AT ARA (47
OCR HRASREMEIH 77 . EH HUFEHE R - RIIL AR S 1T A TTRCE - Hfe Ori o
ST IEREME o

BT F B8 R B A T OCR HEa%R AT - A/ OCR #ak4s
RIS T a e R E S 20 (language model ) ISR - % B 25 HF a8 (1)
H2K o AR IE R IR 2« (R E AR B A M E My ¢ SEER U Cerror
detection ) & #8ERFLIE (error correction ) » 3 B B 2 2E 0 A5 6 50 5 5
ELE Rt R - TR IERTT &8 5 Bl GRER - B
1% > 1995 ; Holley, 2009 ) -

BT ARV 5L > TR S AEAR DL g o L P MBS - 1
B TR B R - ROIERY > RIS EE IR RS R - B TH R
£ —(E{Z.0E (confident value) » FlIFH Z 40 2 G AR - FHET
FIRE Rz B e S MR - = RS AR - BEEG AR BB A RSE
OB A {12 B2 5] e > 10 Ry 2 TR REERA) 2 0 T AR TF ( Sun, Liu, Zhang, & Comfort,
1992; Mariner, 2010 ) -

HY OCR ey N A #ETT (M S AR IE - BEFE S OCR HERAVIEHENS
1B R AR R - TR BRI R EAVEE S D S BN SCRABR RV AR
TP A S0V IEREYE © (RIE - PRECR FIE OB RS R  JERC S N AT
SHEAES A R FEHRE A ZE OCR BEM AT » A RERT
GRS -

=. &8 OCR #HE R R =K

78 OCR BN R ARSI W& X B mE - IR -

BRI -
HEREORE A S SN
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X FEE RAVELE - ECSCE R T - FEEE R E Kk OCR ERHY
BEETEE o BRIL 2N EEEHVEREN AR E  POUHIERE IR H I
AN FHEBERNAWE > SR PSRN EMES T - #8 %
% OCR WHEFEHEEIRZARS - [HEMEED S K2 H A KA
EHETE AN BEEIERHEE  RIBPERIV SRS SR 0 5 OCR Hraksmy
=& (Holley, 2009 ) » s2ZEkEHERAVNZ - 3720 T (Sunetal., 1992; Patel,
Patel, & Patel, 2012 ) -

(— ) BHExlR

BRI RSN IR - ISR 2 BEIR - mOA R A A
A2 #ETT OCR ¥l I BiF B IR AFIRZE (MIKEE) » A5 E
SR GG HIVFEN o SLERREER ¢

1. FEATTFE © S T P b v RS AT - 40 SR TR (G AT P RN 5
BB E R ENT R B 4 (HRIREBEIEARE > B EIERE GRS
4> BECETR G TR ER A - B a2/ D FEE
ZEFFW RIS - BEIREAR S E T 2B AVEUE - (H—Ri
RFHERE - A E KR RERA L KM EREEEE
HY#E KX - AL » Chapman B Kenney (1996 ) £2 H 58 5 & aHELH ( full
information capture )AL 58 Fy 2 (i b L AU BE 58 - BR 75 & OCR
R UEEFREEG L EEORERR X ERNEEE
T BEEREENETE RS 0 #1T OCR ¥ -

2. FEH RS IR ER RNV B B BRIV R EEEE
B E AEE - SRt m IR aRTE S5 EETFIP
SRR ST EBEE N - LA - R es e
B o EiR IR E AR - BRGNS SRR G v i
SEEE AR M ER Y ST - T R BLOVER IR S B A AR KR - IR EE AR R

oG iSRG G A R B8l OCR AU ( Badoiu, Ciobanu,
& Craitoiu, 2016 ) -
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( =) OCR¥ %8

OCR #HgHYEEET - EHB B AVIEHERE - $1¥ OCR #RASHITIAE
SYREH S E RN R R 2 > TILASREA ¢

L @SR E - —MEVENRI RS - RS 7o PR E - & SR BRI R la
FHEAK EHREBSN L FHFE T R F 2B EIAE
MY PR ZE ] SCFAH AT IE S8 A 85 @B FIH R o i S 2
%L - OCR HRESHAEFA W EEE S YA E - wl{E A1 058 & 5 oy JIrY
REJT - (EARERTHERE = - HPRSR S R E & BB - Al-Aali B
Ahmad (2007) REIFJHIAE SR EE SO FHVRME - fE R T /K
limER# 5 (horizontal projection profile) i % HiimEi#r52 (vertical
projection profile ) » 73 & H | B R SCF @R - #53%  SRAERE
WA (dynamically cursor ) HYR Bl 55 » fli4E 70 E & A A R0
Z R TR - REMECRITHIA SR A £ - SR A 4iHE
B -

2. FRYERHE - FEFEREGEREE - 2% OCR PEAVEHHEE -
FREE AT ROV S o BB A A PR S R RE S R i AR
5% o Holley (2009 ) £¥077 5 2 ¢ [ 25 6 B ji g et 25 05 - ]
FUONE g L) OCR #AG SRV - HFR TR ILFErE
RHEE AN - el T RSN AL - &8H 28 Rl e 88 SR AR BL 7 %

(confusing table) » & HEBSEIRAE LN - BRI ZEAOLLE - 2
A E A Ko B et an] Sl N DARS IR » FTR S W e (% Tl
2004 ; Balk & Ploeger, 2009; Holley, 2009 ) »

3. RIRE A  RIRE AR R B E A A R - P Ny
X ~ EEBENE - DR RN IR » B A4 et 75
FOEITHRR L - RIEH RSN AR SRR A BT R
KB R ACE PR SR E (A G g R T TS B g B
TTHF B IE - E GRS N S 4 AT BB IS BB SR R Y 2R - R E
Bl SRk I el s L R A Y R SR T T B S N e IE RS s Bl —fF
G W R TR RS I A Bk AR AR R R
HIPkEE - BEfF BN LR IR A HVR B T3 TR AT REERR
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F+ OCR #¥aUREHERE (% TH > 2004 ) -
(=) #EAKR

XFFRG ~ XLFFR - SCFR/N ~ IRERBE AR E » B &SR
OCR HrafkfysZ 8 » syl |

L e L PR T BanE  BE B 7E%
PRI [5] 72 AR B RENE A 72 S Y 88 - W SLRHHE [F] S F B B 788
B2 TRE S - BRSNS AR ARG R g R
& o Wb wAFHER TR St RSSO BT BT TG
SEAUEBDEEOUE R AR (GRS - MR 0 2007) -
Cojocaru, Colesnicov, Malahov, & Bumbu (2016) #F# 18 2 20 tH
SR SEREMEIRIE » SEZMEREE SN TR FRNE
FEE 2 OCR WAV - R rie 2= RAVE - B AES
ROt R P RS IR ER » BB L - Wi IS R EE R
HEFAN ] - e Pk CH 2 - S A i CH B R A (5] B - RS AR IR
T > R T A EIFRAVFRIERE - B Ean E L R N
BSOS

2. FFAL D OCR UGN RIET FH » HREN FHEFEA
ERENRIFAE E - N E R BT ENEZR  BHERCTFRAE—
il o (SR 2 I AHENME - OCR A2 H & K DL A [E
S E B A SE AT B ST 5 6 i O R (RS R B — SR
FEMEREFE TS (intelligent character recognition ) AYHZ{iT -
FHER4E%E (neural network ) HY73EIF-0% » KB SEAAYSLF - HE)
FHEEVIENESE - 7T Bh PR [E AV 5505 (Mariner, 2010) ©

3. SCFRIBE RN + 3L i PR R SR S Bl ey S o - SR B
BLUR/INE RSB IT B BRI - S R/ MERRE T 22 HIE AT R/
EEOK & [ 22 J oK - BRA R U LR R o s R 0 2
H RN - S5 & AR AT iR R SR Rt LAV B - DARE (RO LR
SAENEA] 778 (Zhu, Tan, & Wang, 2001) °

4. HEEVEIRDI - FAASGBNSOR AR RRE AN EFRE - SRR
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XE G AT B2 2 EEES UM A2 B 5D

BEIP - X HMEHES > RNEIRI B SE2Y - S REI R i E
FE -~ FHER - FEEREFHES > W ERFRERE  FHATHE
Rf ~ ST/ KRR A A BRI > P B &g p OCR B akfi
(Balk & Ploeger, 2009) - JCH » HFEME LI EH 5% - HEIREINAR
RNESEE - RAAGRIR - B - FEMBOERERRRL  #5E
MIRE  FREE 22 OCR HEaky#ETT -

=, ARGEFEMRK

HAZIFE i (] R 1 oy = (8RS B BRI BTR IR TR - 788
SHBEERS - 2 RAOMERET - WP HELESRE > BLRR
AHERET - FRIPEREEREATTIE - 258 BT PR IHE
BREKEE - ROV A BNV TIEFE > ZhHOUERY (FFE 0 1985
ERH > 1985) ¢

EENTE - AR R > FEANENERRERR - RERNRES
BT - IREECE - 215586 ~ BRI 2B EE - IRIBIRARY 2
SUETTHISE - REJTEHIBIZIEN T FERIRF AR 5 > AT — P IR LIt
gt o EHE ARG - FRERVZE R - UER2E OCR JEFH Y d FE MR aR AV IHRE -
it OCR HEEREVIEHEIE 2 I GAVREATIE ~ e RARE A ER RS
IR OCR HYHeR » REE B HEEAY T - st AR FRET
B - WGBS I A B R - EEMGUEGIHEE OCR
sk TG - G T I SR IR 0 R ST B T P R P B sl

(—) SRREENER

E AR R AF R ARANEZR - EEH —EHEIT B K
EEMRTALAR > FEIRENH B HAH R RIS UL > A EIRYFACC ~ il ~ B Z]
ENA SO & e A M = SR ARG S - EEN HALEAE - AR FRRCED
firHyfEny - EEESE () ~ 548 () ~ KBA ~ #ll ~ o ~ B
b~ FH (E 1) (B3& > 2004 5 F1JKth - 2007)
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F o ARAFERZIEIRAT A A RV BEZER -

mFE AR E R S AVERIRE 2o > BE BERVRGUERUCE S = R
IILLAH & 1% & e 22 & Fl M B AV RS > mTE RSP FE R (-3
BT R ASL o EEEATEA TR EEERE - 118 SUEERERY
BmAFTAE - IR R TR R B R R R R T E AT e > R
FERERAEGEREANTE  F RS BRARRN2S -

(=) AREEFRRRN
RIBZIAR T BE RG22 - IR oy s = R > R B AT
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1985 5 B&{& > 2004 » H 50 ; =7k » 2005 > H 118-139):
L BAACHTS - B AETH RSO I 2 56 8 B - sz e S AT AR 21
TRV > ERENBUAIRI M ARTEE - R KIE T TS
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TLAIAH FE RS T o AR T RBDR ERVEA TR BRASEEE
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2. B B B AR IR R R P B S P AR - A ZI Y 38 e
HETIRKHYEE - B IHRBRY 2 RAE N (748 - FR ARy Re ¥
DU Ry BT B e - BRBG T HEB S Y E AT R
BT BARE > BNEARTTR > iR EAERLHIRER Ry
Ao B B R AT RYEDRIEG  H S 2SO AR (iR £
{BEAEE ) - /£ T SONERE > SR ) ERT > XA
&y 5% el RARHRF AR TUAS o RRECER 03 05 B R AR A > A RIFYATIIA
RO -#EERiaO T sRAMEaREENUEARLT
BWEHRCAEE -

3. AR RRIIE S EE 2 RSB - 25 IR 32
S 2 3R A [EI RS - Hooh DU R AV B A R BB - IR
EENE IR RNIERY > R BEAJTIEE « YIS HAYER -
S g Ry TR 1o IVRBIE TRERT ) o W I DA FE R i
AEE R RREA - HESAER FHa (8 R T IR IERE T - BUE
o BRLHMEORE - BARRERES > BEH ELIUESEEAs
EEE R o PR E R S5 SR B - 220 EN B B R U B i i By 441
BREEZTT -

PRI ZIEN SRR AR - BT FESOR - e At & it
FEHYEE SR - B EN RIS SR S R A B - Rl R R A ST
%7t HARKE - 47 & SURRERST » OCR B HYRE T & HUA IR SORHIPRAFIR L »
SCRHY R RO - AR IS T B By A0 SRR
WAL AT 2 I PR R OOR > R S EE G LR EERE RN
ZIENthBE R ZIEN B 2 0 HF BRI ER -

2. WIEERET

A 7E R ERET OCR #REGHSHYA R R #E S F By el > DL —
OCR R EGHETT A [FI R R SR EL ¥ - OCR 4k e 258 3 R T /LAY P 5 2
OCR #i#% " ABBYY FineReader 14 ;> AHFFE LIRS 75 BURUAG HE (T MR - AERE
BB ERABAIHE > NASCEEAFERRS QAT #E1T OCR HUASFLIE -
M2 LA St A IsRE S DA B HUG 2 OCR BT & S B (ESE
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o3 > LIERET & OCR (BSupa B SO E IR R - 2 OCR BIEHR
A BT SCIRERR T > FRASCRIEERS » IR AT FeaeE R -

RS i o 78 DL B R [ 3 B RS e A S8R Ry B > EEE N Rk
AFRIFERR R > XK Ry 2 SN E SRS aR R RS © A SRS ER A AU 2
OCR ##g > LRI [F T FERR (AT R » I R AR R 2 g B 7Y
PEHAR R 2 28 PP R Y T RE IR - SR T 2SO BB
BEE 2 FIET 275 o AR SRR T IR e o R Al T T T B T B T BE A B
R A HAsE AR - B a OFEREERE OCR P B A K -
It > AT FTEFIT o FE s REEECR B LR WA SR AR R
SEMAEIE - EEENEBTB R TTERIER -

—., MRYER

THIASCER ) SETTEE AR SRR EE SRR BRI 2 1 SR T A
B8R A A E RS BB ARBUGHIE - XA ~ i AR
e EBAYNTIT - A AT ERERAYEE B SR o B 5 B E AR ik 6,000 %IRRT
T RN AEENSUEEE  FETHNE T Z &R (BREEE
2020) - SCANITE LA R B F 82l 2 IO 8 RS AU
ALY - 0 JE S T FEAY RN o BRHYATA SRR A el A > B AR SRR Z]
BES - lWAZIT > Wit - ARFEERR T Z AR > IR IS E
KR ETIZZ S R X - E 575 8 RysZ 5 S ET R H R 2 2l » &5
AR FE R FREEB M L > 38 DU B R T ek e X > AT
LEILIA FRRHETT OCR PHRAY D ITEEE - AR EER 2 RS
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(FEEH)

ik EEERGE Y o BEEEREGEE R BRI
4 JBUtSHE 19 TSR AR 34 MRLESEASCE
5 ZEEE 20 FEELE 35 HmEGHE
6  BIbESTARTE 21 RESAE 36 BIERLE
7 TELAGF 22 s AGEER 37 HH%E
8  AlrTeE 23 EfOEE 38 &R
9 HEE 24 RIS 39 EESAEE
10 Bt 25 SRR 40 RO AT LB
11 & 26 (URIESAER
12 RZEFRFEFE 27 B
13 PHRESCRE 28 REFISeA S
14 SUBNERFEE 29 EtkEEEESASE
15 BeBIhEE 30 FEERRAE SR

=, HxRIA

OCR ##g ) Fy—fcf OCR Pk e ke i 58 OCR B ig M -
—R%7 OCR Hals BEH5 E A OCR 4l i 25 BE U F RS AV G W - 48
OB A RS R A (B A Bk DI EE 0 401 Online OCR -
i20CR % ; P57 OCR H¢alii 48 5 i 75 € A OCR 3% filir 55 P B 38 2 e el )
PEPNZRHIECRS - 40 ABBYY FineReader ~ FHE SN 2405 - W& HILL -
FH A BT g P AE N BT T HESAE 26 @98 LIE IE OCR R &RHY R AE
PRI > 57 OCR HHdk B &7 LL — M%7 OCR Wk A B 8 IE K[54
TFHEE(LVRES) - BEE P FETE OCR ¥HEIIIEHER L -

AuFFE P EER B AL OCR HEERER S 1T d 8 s RO - B
TR 2 s E— A OCR HRakeis iy ptan 2 im (X (7 = 2 A%
AR AHFUHETE K - HELPkEERE %A OCR PHRERS (E R AT 5EHY
HEA T H - BRI OCR #UAG fy ABBYY Fi#4HY FineReader 14 > 24
#Z OCR RSN G FHE U EE L5 R B ITET PR P S OEFFE AL
OCR #H8 - {H S48 (8 FH 48 Ei ¥ 5% (ABBYY Production, 2017; ABBYY,
2020) > RIRAERG 5 H ol B s e B A > (Rl ZE 5 H ABBYY
FineReader 14 /E &AM HERAY T B o
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LA ERT B PRI -
(=) ¥lg VB FEBZGEE - 35 25 VE 7755
BERRF AN T = E 1 W E i -
RAWFE 53 MT 2 DL ABBYY B8 DU BHACSZEE Ry MIERAZRY » B4R
HAFF nT R BB R OO B U R R B F ¥ 2 2% -
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AW LA St Pk B FE R B o R P . 40 PSR IIEE SR AR T
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EEEHA RS E X - NS R A v RE R R ZI S 180 - BT
BRI SR R EN - BRI EEGmE R AMEE
A% 22 - Sul BTk EE 5 HamBREZEE > DRBNPRLE%E
ORI A R H i 22 RO TR - 4RGT 40 SRS PhiE 5 Hb#E
G~ BET 200 HEYRZG - FE S s i o RS RGN Y 2 G 22
5o EERAZEEESET OCR PHERHIZE -

i 40 fSCELAGRSRLR - AECEkA R S Z AR S U2 5 - AR SRR
IR FRPETAE R SR A 8 SO SRR T T AT -

(— ) THETFHIH

HE T2 40 TP AEFEGITBUIARE 8 £ 1272/ HP{T#
Fo 10 FH HREEARRS - HRATH 9 & - T8 12 258 ARD
85 2.5% (R 2) - 73t 40 i #E#ETT OCR PEak&i R - BAILITEEM
SPEIHREECR L - IS BRATEUE /Y 8-9 AYMEERAS IR - LEITHUE MY 10-11
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[ Abstract]

Due to the development of information technology and the need for content
analysis of digital humanities research, the use of optical character recognition
technology (OCR) to convert contents into verbatim texts can facilitate full-text
search and content exploration. In order to understand the feasibility of using the
OCR software to convert the full text of the ancient books, this study used the
ancient texts to conduct a measured analysis to explore the effectiveness of OCR
identification and the reasons for the impact of text recognition. The study selected
40 different layouts and glyphs of Ming Dynasty ancient books for analysis. The
results show that the ancient book layout and image quality would affect the OCR
recognition rate. When the layout is too crowded and the image quality is blurred,

it is not conducive to OCR recognition. This study summarized six common types
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of identification error glyphs, which can provide the collection agencies to carry out

the plan of the full text conversion of similar ancient books.

Keywords
Optical character recognition, Full-Text database, Old rare books,

Ancient book digitization, Digital archive

[Summary]
1.Introduction

To cope with the development of information technology and the needs for
digital humanities research on full-text content analysis, the application of
optical character recognition (OCR) technology to convert contents into full
texts could facilitate the use of full-text search and content exploration. The
OCR of Chinese ancient books are discussed in this study. With measured
analysis, Ming Dynasty literati collections in National Central Library are
selected different ancient book formats to compare the factors in the accuracy
of OCR recognizing formats and text types, in order to assist in selecting similar

ancient books for full text conversion.

2. Research Methods

Commercial OCR software, “ABBYY FineReader 14” is applied in this
study to test the text recognition of ancient books. The commercial software test
could better conform to the current technological ability of institutional
repository, rather than authorizing IT staff for the self-development. ABBYY
FineReader could provide preliminary preprocessing of image cut page, tilt
correction, and noise removal to help the experimental operation.

Ming Dynasty literati collections in National Central Library are used as

the test target in this study, as Ming Dynasty collections present the academic
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research needs for full-text recognition and the publishing peaked in Ming
Dynasty, with emerging ancient books with different formats. The analysis of
ancient books in the period could collect the OCR data of different formats. 40
volumes of collections are randomly sampled, and each volume is picked 5
pages for OCR.

3. Results
3.1 Line number and word number analysis

The line number of ancient books appears in 8-12 lines. In the comparison
of line number and recognition rate, line number of 8-9 reveal higher
recognition rate than the line number of 10-11, as text space between lines, with
few line numbers, is more obvious and could benefit OCR separating text and
background.

The 40 volumes of ancient books show the word number of 16-24 in each
line. By observing the relationship between word number in each line and
recognition rate, the gap between words is obvious in the format with few word

numbers and the recognition result is better.
3.2 Image quality analysis

The image quality judgment is referred to “image specifications for archive
digitalization” made by Academia Sinica. More than a half of ancient book
samples in this study appear “image skew”, “uneven image color”, and
“discontinued image text line, while the problem of “image with spots and stains”

is less.

3.3 Effects of line number, word number, and image quality on
recognition rate

Independent-Sample T test is used for judging the difference of

independent variables (line number, word number, image quality) in the
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dependent variable (recognition rate). The results show that the group with more
lines appears lower recognition rate than the group with fewer lines, the group
with more words shows lower recognition rate than the group with fewer lines,
and the group with worse image quality presents lower recognition rate than the
group with better image quality. In other words, ancient books with the formats
of fewer lines and words, with higher recognition rate, could appear better
recognition effect. Without post-processing, image text with uneven color and

excessive noises are not suitable for OCR.
3.4 Analysis of common error recognition

After the ancient book images going through OCR, the verbatim text is
compared with the ancient book images to classify text misidentified by OCR,
according to the physical characteristics, including similar font radical, close
font appearance, font decomposition recognition, difference in text stroke,
traditional Chinese recognition with simplified Chinese, and difference between
ancient and modern text. Among total 1094 misidentified words, most of them
appear on “similar font radical” and “close font appearance”. Apparently, text

composition and font appearance are the major factors in recognition rate.
4. Discussion and Conclusion

4.1 Ancient book formats and definition of images would affect the
recognition rate of ancient book text with OCR. For ancient book OCR, the
formats with lower line number and word number in a line would be first
selected for the better recognition effect. To enhance the OCR result, “image
quality” and “word number in a line” could be first considered in the selection
of ancient book images, while “line number” does not show significant effects
on the promotion of recognition rate.

4.2 Frequently misidentified ancient book text presents the characteristics
of same radical or similar font. It is discovered in this study that frequently

misidentified font reveal radical and appearance correlations with recognized
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text. Such correlations could assist OCR software in upgrading the back-end
word database and list words with similar radical or font appearance in the
reference word set for providing words with higher relevance to enhance the
OCR accuracy.

4.3 Images with higher quality could be selected for text recognition of
ancient book images. When converting ancient book contents into full texts in
the future, the image quality could be visually inspected. When the image
quality does not achieve the standard, it can be evaluated to input verbatim text
manually, rather than using OCR, as the image quality would determine the

recognition accuracy.
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