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Abstract @ Despite the rapid advancement in image recognition technology, achieving perfect digitization of tabular documents and handwritten
documents still challenges. The purpose of this study is to improve the accuracy of digitizing the logbook by correcting errors by utilizing associated
rules considered during logbook entries. Through this, it is expected to enhance the accuracy and reliability of data extracted from logbook through OCR
programs. This model is to improve the accuracy of digitizing the logbook of the training ship "Saenuri" at the Mokpo Maritime University by correcting
errors identified after Optical Character Recognition (OCR) program recognition. The model identified and corrected errors by utilizing associated rules
considered during logbook entries. To evaluate the effect of model, the data before and after correction were divided by features, and comparisons were
made between the same sailing number and the same feature. Using this model, approximately 10.6% of errors out of the total estimated ervor rate of
about 11.8% were identified, and 56 out of 123 errors were corrected. A limitation of this study is that it only focuses on information from Dist.Run to
Stand Course sections of the logbook, which contain navigational information. Future research will aim to correct more information from the logbook,

including weather information, to overcome this limitation.
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Fig. 1. Workflow of the proposed methods.

a &, FH9 delgelA eFE APdstar BA435H7] 9
ato] ol Xd AelE Fgeh AA g gad v

AR AT At FHe ALl 0fE 4
S A



[l

e

o) m72 B89

2.1 4ojH +H
2.1.1 M8 gsjUx| Moy +&

ATolM = FadA 2 F 71

e
A rES o]&ste] o

= ALSA, FallE A, 54 o W

AA T A AL A9 BT,

BAR dHolg e B2 A, 22 WsEE Aldstete

N
- 2(Primcipal column)
83} FAUA S5

A deoly F& 2l s

ol
e

9}, =9 7 X232l Google Cloud Vision, Google Keep,
=9 85 ZEZ13Q AWS Textract, Microsoft Azure® & 7
1] OCR ZZ139S AAskgTh

ANAES Hlwstr] flte] of #o] Hxadusta A5
A A E ] 20239 29 24 FE YA Heks ggskg]
T} OCR T2 02 Q2 HAE F THE ¥ FAE5
AL st £ 2 A4 ERES CERS 7|F=2 2 ZF OCR
T2 o] QA S H Wit} Table 2= 7 OCR &1
Aol Fuflo]A] Fhel 7t T2 S ALESle] 12 H
e A 9] CERS YERRATE A2 ES Hlae A7}, AWS

Textract X2 131 28 A3}Eo] CER 12.86%% F&°] 7}
Aok =5k olu| A4 % o] S A Q1A AAE
AAZ AFst, g TAe AFHE glsr] &
AWS TextractE A A 3lo] dHolg =X ol o] &3At). AA
OCR ZE 1Rl AWS Textract= ofvlEGH ol A |83k

kS AFE ZPEQ AWSIA A FEE OCR T2
Holrt.

ol 9] Table 1 & ?ELOHH 283 Al e
o 99 & Uxlel ¥ &) U4 202313 1137 83 Table 2. OCR Program list
& A5 vehislth
OCR Site CER
Program (%)
Table 1. Collected data list
AWS https://us-east-2.console.aws.amazon.com
12.86
Number of Textract /textract/home
Month. Dates
Voyage dates ePapyrus
Jan, 18-19 5 TextSense https://demo.epapyrus.comvko/textsense 57.14
Feb. 22-24 3
Google 1 sv/icloud google.com/vision?hi=ko 2034
Mar. 9~10, 20~21, 23~24 6 Cloud
Apr. 12~14, 24~25, 27~28 7
P Google https://keep.google.com/ 2286
May 8~12 5 Keep
June 79, 12~13 5 Microsoft  https://documentintelligence.ai.azure.conv/
Azure studio 18.52
Jul. 4~5, 19~20 4
Aug, 17~20 4 gf:j; https://clova.ai/oct/ 32.86
Sep. 4~6, 11~14 7
Oct. 10, 12, 2325 5 Upstage https://www.con.tent.upstage.ai/docmnent- 21.43
ai/overview
Nov. 8~9, 14~15, 26~27, 30 7
Dec. 13~14 2
Sum 57 Aol FA A A AWS Textracts ©]-&-3sho] &a] U~

2.1.2 OCR Program H| il

A8 e FAA UAgeE

T2 S Hlaste] oy s

skl -] OCR

28 3 Jie 2O

/}jxéé]'ﬁ‘jr. HlaEe §] 7]ue] OCR T2 & 2
& Z2I9Ql Naver Clova, Upstage, ePayrus TextSense

o] o|m A& HAE S}k ojw, Tradle] dr=d o
WA= 837 A0 A S o] &35k el whE 124 A
& WA|8FarAl 3 THKim et al., 2011).

Fig. 2%= 22703 o|m| x| o] A2, AjFa]& o] 2023 4€
134 LA E 2703 o|u| o]t}

_99_



M7 Wit A S DECK LOG

Page No, & A
Vovage No, dzad - BY Date 3T A i

Fig. 2. Sample scan of T/S SAENURI Deck Log Book.
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Fig. 3. Result of AWS Textract recognition.
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Table 3. Rules for identified error (Dist.Run, Ave.Speed, Log)
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1 2 3
DateTime DistRun AveSpeed Log

| 2023-10-24 01:00:00!"

| 2023-10-24 02:00:00" "
2023-10-24 03:00:00!" "
2023-10-24 04:00:00/'131" '2.00° '8’
2023-10-24 05:00:00 " "
2023-10-24 06:00:00/" i "
2023-10-24 07:00:00" " i

| 2023-10-24 08:00:00/'156' [13° a5’

| 2023-10-24 09:00:00"

| 2023-10-24 10:00:00"
2023-10-24 11:00:00/" i
2023-10-24 12:00:00/'213" '14.3' 57"

Fig. 4. Example Log Book timetable.

1 2 3 4
DateTime DistRun AveSpeed Log RPM
2023-01-18 16:00:00"45" "16.0" 45" "145"
2023-01-18 20:00:00"102" "14.5" 58" "145"
2023-01-19 00:00:00 "163" "14.75" "60" "145"
2023-01-19 04:00:00 "228" "16.3" "B3" "145"
2023-01-19 08:00:00 "290" "15.5" "g2" "4t
2023-02-22 16:00:00"31" "15.5" "31" "14g"
2023-02-22 20:00:00 "90" "148" 59" "145"
2023-02-23 00:00:00"148" "14.50" "58" "145"
2023-02-23 04:000:00 "212" "16" "g4" "14g"
2023-02-23 08:00:00 "278" "16.0" "64" "14g"
2023-02-23 12:00:00 "338" "15.00" 60" "145"
2023-02-23 16:00:00 "386" "125" 50" "145"
2023-02-23 20:00:00 "422" "g.0" "36" -t
2023-02-24 04:00:00"474" "13.0 "52" "146"
2023-02-24 08:00:00 "335" "15.3" 61" "146"
2023-03-09 16:00:00 "44" "15.7" 44" "145"
2023-03-09 20:00:00 "108" "16.0" " "145"

Fig. 5. Combined Logbook Timetable.
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A3 5 nAg o7 st 2R/t H**ﬂﬂ Ao ¢
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DateTime DistRun AveSpeed |Log RPM
2023-01-18 16:00:00 | 45 16.0 45 145
2023-01-18 20:00:00 (102 145 58 145
2023-01-19 00:00:00 [ 163 14.75 ] 145
2023-01-19 04:00:00 | 228 16.3 65 145
2023-01-19 08:00:00 | 290 155 62 14t
2023-02-22 16:00:00| 31 155 31 146
2023-02-22 20:00:00| 90 148 59 145
2023-02-23 00:00:00 | 148 14.50 58 145
2023-02-23 04:00:00 | 212 16 G4 146
2023-02-23 08:00:00 | 276 16.0 64 146
2023-02-23 12:00:00| 336 15.00 60 145
2023-02-23 16:00:00 | 386 125 50 145

Fig. 6. Visualized Identified Errors.

DateTime DistRun AveSpeed |(Log RPM
2023-01-18 16:00:00 | 45 16.0 45 145
2023-01-18 20:00:00 | 102 145 58 145
2023-01-19 00:00:00| 163 14.75 60 145
2023-01-19 04:00:00| 2238 16.3 65 145
2023-01-19 08:00:00| 290 155 62 14t
2023-02-22 16:00:00 | 31 15.5 3 146
2023-02-22 20:00:00| 90 148 59 145
2023-02-23 00:00:00 | 148 14.50 58 145
2023-02-23 04:00:00| 212 16 64 146
2023-02-23 08:00:00| 276 16.0 64 146
2023-02-23 12:00:00| 336 15.00 60 145
2023-02-23 16:00:00| 386 125 50 145

Fig. 7. Visualization of Actual Errors.

o 1E
)
=
=

{0 Lo

T T S27N7F eApolAINE 22} 99 &
& °F 47%% A8kl
ve.Speed®] A AFHE oAskA] Bl vk

& AR AAg Aol

>
>
(o,

N
2

b
oo Mo
o 2L
p HOORCORT 2

to
=i
il
o2l
dot
ols
o
X
>,
o R
ols
o
2
rlr
>
do
ro,
ols
o
N
i}
o]
o

9} AWS

2
>
B
> to ©
=i
1
i
=2
e
ofo
i,
il
0
o,
e X
>
n)
o,
An)

e
N
N
o 32
e rlr

|
rlo
il
N
=
o
nl
o,
=
FJ ]-o
o
_I {

>

2o A= F 1038702 A F 110719 S R/E
AA G DA dlo]Eof vlagk A3 AWS Textract=
F dlolEol A= 1237019 eF7F HAETh 2 mdla
S AWS Textracts F3to] F+F5 HolE 9] A 2 F&2
10.6%%] 2.7, Nxﬂ A O FES oF 11.8%% oF 1%2] #}o]
Holw i FE AHEIN S gl

o
rot
__vy_(,’
o o

1r fe 99
Lo
e
S 1
o
S O

=

o 0 e N

w10 d O %@

!
ok
o}
9



olgo] Table. 5= ¥ Ldlo] 23 97 749} A DateTime DistRun AveSpeed Log
AWS Textract 212 A3}9] Q57 749} F A9-olA2 2F 2023-03-10 04:00:00 233 15.5000 53
&S e 2023-02-10 08:00:00 295 15.5000 62
2023-02-20 16:00:00 40 16.7000 40
Table 5. Number of Errors 2023-03-20 20:00:00 102 15.5000 62
2023-03-21 00:00:00 162 15.0000 60
Comparative Total Number of  Persentage 2023-03-21 04:00:00 222 15.2500 61
number of o
method cells error cells (%) 2023-03-21 08:00:00 284 15.5000 62
2023-03-23 16:00:00 54 16.4000 54
Proposed model 1038 110 10.6 2023-03-23 20:00:00 116 15.5000 62
] ] 2023-03-24 00:00:00 176 15.0000 80
Direct observation 1038 123 11.8
2023-03-24 04:00:00 229 13.2500 53
2023-03-24 08:00:00 281 13.0000 52
3.1.3 28 #3 2023-04-12 16:00:00 50 15.2000 50
223904 Ad FHL olgsle] OFZ WA I wA 2023-04-12 20:00:00 108 145000 58
o] AL 95} j,]g}oq Fig. 83} go] 1 mde =g 2023-04-13 00:00:00 168 15.0000 &0
o] BAE HolEZ A4 as U HIO]H 9’]’ B w519 o) 2023-04-13 04:00:00 230 15.5000 62
A7 a0l 7] of H]L@ AWS Textract 0121 & 217 © 5 7] 2023-04-13 08:00:00 291 15.2500 &1
22 Azon. 139 9F F se/E Mkl 677l o 2023-04-13 12:00:00 349 145000 58
71 gl=E A Fig. 8. Error Visualization Post-correction.
o}z 9] Table 6 A A| AWS Textract 212 Ay @ F&3
RS 23] BAZ 3o o {FE&S vtk DateTime |Diisun ‘AveSpeed |Log
2023-02-22 20 oo-on| 90‘ 14,?5m| 59
Table 6. Before and after correction Fig. 9. 20:00 22th Feb. Post-Correction Ave.Speed.
Total number  Number of  Persentage
of cells error cells (%) 1 2 : 3 - 4
DateTime DistRun * AveSpeed Log
Before 1038 123 11.8 2023-02-22 20:00:00 90 14.8000 59
After 1038 67 6.5 Fig. 10. 20:00 22th Feb. Actual Ave.Speed.
Eﬂa’xl Efﬂ— 9—%01] EHa'O:] /\]Z-ﬂ 3P6H°17<] LH—%—J} H]E_ DateTime DistRun AveSpeed Log
3 A}, Fig. 93} Fig, 109] A0-9} 7ro] Alala aka) X 2023-11-30 16:00:00 a9 15.0000 50
— 2023-11-30 20:00:00 138 12.3000 49
oAl A Ave.Speed 71A] Al &2FH A A XPEV?W fdst= W
23} 2 SR A 7R R ss WAL E835)e] o]d Fig. 11. 30th Nov. Post-Correction Dist.Run & Log
w2 O x7F BT A9 3zdelqln E Rl A= B
‘Q_A' Ej\_")ﬁ‘]‘:z}x Vi3 1’61:]‘;#' 1 2 3 4
‘_/e Speed e H }E] ]— I ST DateTime DistRun AveSpeed Log
ek A FUAAE YT GA FRAL] AL AS 2023-11-30 15:00:00 29 15 60
Z 9sle] FE VAW AL FF o) 2 AALst g 2 2023-11-30 20:00:00 138 12.3000 47
8 A7k 3xel Fig 113 Fig 12¢] 45 114 30 Fig. 12. 30th Nov. Actual DistRun & Log.
2071 9] LogE Al9sta YHx] g 2 2dg Fteo] By
g gkt AA Fd Aol 7IdE @hol BF FdEith 4 30 1=t
A A 7GH GhS o £ LogZ ANARH, o] ware] wg Fa2 wbes] dete] wA A Ho|H e
A DistRun¥}t] 2F, AveSpeedE 4Ml3 gk BoF 4995 & F pa B golg = v wsly] 9t oF AW W BAY 9

2 tol B Belol 8 Fade Rarh 23004

ols
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DateTime DistRun

2023-02-22 16:00:00 "31"

2023-02-22 20:00:00 "90"

2023-02-23 00:00:00 "148"
2023-02-23 04:00:00"212"
2023-02-23 08:00:00"276"
2023-02-23 12:00:00 "336"
2023-02-23 16:00:00 "386"
2023-02-23 20:00:00 "422"
2023-02-24 04:00:00 "474"
2023-02-24 08:00:00"335"

HE YeEh i, Fig 14-4 a9 2
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Fig. 13. Pre-correction of sailing 22nd~24th, Feb.

1

DateTime DistRun

2023-02-22 16:00:00
2023-02-22 20:00:00
2023-02-23 00:00:00
2023-02-23 04:00:00
2023-02-23 08:00:00
2023-02-23 12:00:00
2023-02-23 16:00:00
2023-02-23 20:00:00
2023-02-24 04:00:00
2023-02-24 08:00:00

31

90
148
212
276
336
386
422
474
535

2
AveSpeed

15.5000
14.7500
14.5000
16
16
15
12.5000
9
13
15.3000

Fig. 14. Post-correction of sailing 22nd~24th, Feb.
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Fig. 15. Comparing Dist.Run Before and After Correction.

Voyage Date: Feb. 22nd~24th
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Fig. 16. Comparing Ave.Speed Before and After Correction.
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3.3 230l oiEt =9
Fald A= 1 AL Aol ® 18A17] 274 ALY &
F b 9 ARE Q] 7] S E o] Y (Garcia-Herrera et al.,
184171 5-8 = sfjxto] 24 g aafd
3 B3sta Yth(Ayre et al,
2015). & & AAHE AY gl FdA = ?%Péﬁ Al 9] 2] o
7174735, el dste] 7154 e 374
717 X*Esﬂr g AT, A F99 i% T U
Sk Aol Egd alt}(Lorrey et al., 2022;
al., 2020).
HT olu|A| & Q1A ElY HAER HMFAAA T 7]E0]
uf - b sk AW 3 A ] A AS x9
et 22 dolut dojetE OCR 2= <l
HjdE 4= ) Uh(Prieto et al., 2023). 712 2HA
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o] At} FadA= o] F B9
tAY dlely = #gtstr]o| °1€=lf°l w2
A8 Ao E T2 crowd sourcing® 2 3L X] o]
HE txgstste] A+E 286} o (Garcia-Herrera et al.,
2018; Prieto et al., 2023; Lorrey et al.,, 2022; Teleti and Wood,
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