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Abstract

At present, the verification of consistency between two merchant vessel documents that
address the same subject matter and are prepared or processed by different operators remains
dependent on manual checks and is considerably time-consuming. Accordingly, this study aims to design
and develop a document consistency comparison framework for two interrelated document sets by a
multi-stage process consisting of rule-based techniques assisted by Natural Language Processing in an
offline environment. The proposed framework is intended to enhance verification efficiency and
processing speed while mitigating the risk of data leakage. The verification procedure comprises four
sequential stages: 1) Exact Matching, 2) Fuzzy Matching, 3) Semantic Similarity, and 4) Natural Language
Inference. The experiment was conducted using four categories of data comprising 2,000 files in total:
500 report files (.docx), 500 text-based reference files (.pdf), 500 image-based reference files (.pdf), and
500 gold-label files (.csv) containing ground-truth annotations for 10 target fields. These datasets were
employed to assess the performance of the proposed framework using multiple evaluation metrics. The
results on the same dataset used to tune the thresholds indicate that the proposed framework improves
the Pass rate. For Text-based documents, the Pass rate increased from 87.90% to 96.50%, whereas for
Image-based documents, it increased from 72.40% to 85.10%. The highest binary F1-scores were 0.982
and 0.920, respectively.

Keywords: Multi-Stage Verification, Fuzzy Matching, Semantic Similarity, Natural Language Inference
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SURVEY REPORT

THIS IS TO CERTIFY THAT we, the undersigned Marine Surveyors, did, at the joint request of

XYZ Co., Ltd..
attend on | November 2025 aboard

Ship’s Details

Ship’s Name H ABRAO COCHIN

Port of Registry : Panama

IMO No. H 9233648

Official No. H 56446-PEXT

Tonnage Gross (Registered)  : 18,872

Type of Ship : Container Carrier

Dale of Build H 26 June 2002

Shipbuilder H Shin Kurushima Dockyard Co., Ltd.

Moulded LxBxD (m)
Registered Owner

184.000 x 28,000 x 14.000
Abrao Lines Pre. Lid.

1n order to survey and report on the condition of the under-mentioned cargo and hereby report as follows.

Carga’s Details

Description : Steel Bar
Bill of Lading No. B ABC123
Omantitv - 1.000 Metric Tans

[y

UM 2 dnwaszilomlutenansseauy
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Classification No. : 021552
IMO No. : 9233648
Official No. : 56446-PEXT
Signal Letters : 3E4734
Flag : Panama
Port of Registry : Panama
Ship's Name : ABRAO COCHIN
Former Name 1 : WAN HAI 267

Registered Owner 1: ABRAO LINES PTE. LTD.

Management Company 1 : Oceanic Express Ship Management Pvt Ltd

Classification Characters, Notations : NS*(CNC)(PSCM)
MNS*

Descriptive Notes :
Installation Characters : CHG, MPP, LSA, RCF, M0, AFS, BWM, IHM
Installation Descriptive Notes
Automatic and Remote Control Systems : The ship has complied with the requirements of Chapter II-1,
Part E of SOLAS, "Periodically unattended machinery spaces
(UMS)".
‘Snecial Description : ~

Other Classification :

Type of Ship -Purpose(intended service) : CONTAINER CARRIER
- Certficates - SC/SE/SF : Other cargo ship
- OPP : Other than Oil Tanker
- EE : Container ship
-SMC/ISSC : Other cargo ship

Tonnage Gross (Registered) : 18,872
e Py

e Mot (Danictarad)

JUN 3 dnwaszilomlulenansdnsds

INUUYINTANA “UoANUAU” 210 10 Nan
Wl ulenass189ULkaLeNaNs0 199 9m1Y
19M151UANEAE lauUTITANIUUSNR

Foilad

Ship’s Name

Port of Registry

IMO No.

Official No.

Tonnage Gross (Registered)
Type of Ship

Date of Build

Shipbuilder

Moulded LxBxD (m)

W o N o R W N

—
(@)

. Registered Owner
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Pomnuiialvimagluyie 0-1 faun1si 2

dds; |Is,])

FuzzySim(s,,s,)=1-—————
max(|s, |,[s, )

1ng

Is1] , |s2] A9 AIUYNIVDITOAY
ANDNENA 1 MUngdIRaneiY
17N WNUTRNITFAAUTUNIY

01 FuzzySim >0.90

$udl 3; muAdeAFuTinINg Tuneu
fl,ﬁumﬁﬁwmmmmmmﬂé’wﬂﬁﬂ (Similarity
Score) Inelgluma Sentence Transformer “all-
mpnet-base-v2” @319ALINADTVRIYATBAIY
(Sentence Embedding) iUy
ANAa18Aalalyll (Cosine Similarity) Lagan
AIUAdIEAEY Faunisi 3

A-B
CosSim(A, B) = m (3)

1ng

AB = L’JﬂLG]@%GUEN“ZJJE]WJ’IZJ
(WU 768 1)
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A'B = dot product
(AUAIVINTINYNIR)

|A]l, [1B]| = AUYIIINADS

WNaNIsFnaUduNIL 81 CosSim=0.75

wanaidonltlunatidesaniduluna
AuANES (768 TR) Mriunsiinuudeyaynlnyi
UsznoudasUstloauazdeninudy q naa 1
fiudugileliiussuifisuidsanuvinelaeiany
sesfumsnanauderuduldd Snviadaounn
W@n (Uszanas 400 winglud) amnsannidlvanas
1199uLLLAS sareuRamas A lULE Model

card: all-mpnet-base-v2.

Fuil 4 N150UUIUNIISTTUYIR Funou
anveiidunisduamaiauiasdu ()
Tnonislalutana NLP “roberta-large-mnli”
ATIVADUANAUNUSVITOAIY 2 T0AU AD
FomuRadu (Premise) fu doanuiifosmsan
(Hypothesis) Tagluinaazliarainuyitazidy
90N 3 313N Ao aduauy (Entailment)
Tauds (Contradiction) hag laiuula (Neutral)
Inefinaeinisanaududiu 61 aduayu >0.85

wawaiidenldlunadiiesnniduluina
AuNETuNsEnUuTen IS IngulUY
Lifidhemduauadseann 160 Anglud wagds
gnUsuum vy av e a MNLI (Mult-Genre
Natural Language Inference) 5@U33ﬂauﬁjaa¢j
Uszloauszann 433,000 ¢ tolddmivauds
UsTLANToAULAYNITOUNIUNIYITTTUYIA BN
wadadvualilugiunn (Wssuna 1.6 Anglud)
a1u1san12d InanasunviaiuvuLas o9
AoufInaslUL Model card: roberta-large-

mnli.
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4.4 n1SAMUAAILNS (Threshold)

1%
LY

ATMRUAALNUIN LLUITBUANTUNITHY
NSLUIUNITABULT 8UA LAY (Threshold
Calibration) lngldnaansssaufanannuanis
naaed lnonsesieldvnassanusivaloseay
dmduldluduneu nsduguuuaguaie A
AGEAN TIAINUNUIY WA N1TOUNIY
AWITITUBIA LAUWUS UM UNAAIY ATAIY
wilug (Accuracy) A1AULTiBansa (Precision)
AAUSEaN (Recall) Aziuuteniuuuuluuns
naulnUasyu (False Positive) wagnaaulasy
(False Negative)

091587 Annaidanarnduaiilauiann
n15USUUUUY AT oY annasd (2,000 Lwd)
yaRafuiuiliTemuwa

nsaenAnusidInaliaudAiUNIg
fawiA1Aud vanselieyluseduganeu
Hleannuiunvesnumsnaeulonansiinnides
MNHAVINYFBNIINNIHaaUUaBY

HAN1TNAABINUIIAINNINITIUA WU
ARULATD 20.90, ANNUIAIIUAS 18AF T
AIUNUNY 20.75 LALA LN NITOUNIY
A1WIFITUYIA 20.85 FuAUNALavLaLTUN
(Numeric and Date Rule) {Jun1ssanfiiianzay
= @ J a v o
WoanaIunsasnwA1IAuienselifn 1.000
lugannass

5. Aan1Inaasy

HAN13NAABILanli A uI18M3IN 1IN IY
¢ & & | oA & =
NI NTURE19A LT B9 INTUT 1 89 4 1ag
LONAN59 198 TN T U 8.60 YATRYAY
91N 87.90% 10U 96.50% wazlona158198 1T
sUAMIANAY 12.70 yafosay 910 72.40% LU
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85.10% lTuvaueiazuuueriuwuuluuniggnod
1 0.982 wag 0.920 AuEIHU

uaﬂ%ﬂﬂﬁgﬂwudﬂﬂizﬁwﬁﬂwwsuaamsi’ﬁi’w
Snasedsuasiunumegeiveddmyidesann
Wudauvimidi adadearudun ounly
Uszanawa lngdadsuasisegiuressnindau
ANMUNANAIAYDIONVTY (Character Error Rate)
Tuenanssnsdadsguninegf 0.1528 uaz

0.1336 ANUAIAU

ANNNANTITNABDINUI LA ALY UL UNUIY
LANANNAUDYTALIU NA1IAD

fuil 1: maduguuunsstunnUsEng T
mmﬁmmng wdAmauszanem ey
n13R5IadeURUUNT snaud swazlisessuaiy
AaALARDUTRsToYA

il 2: matuguuunauaie fununlunis
JansmnuuanssnugUluvesteruday
nsdifdennuasyadouinstuLaiinumie
willauiy 19y

Co Limited Aiv Co Ltd
26 Jun 2002 AU 26 June 2002

Co., Ltd. iU Co Ltd Lag@unsaLn demsn
ANSHIULNEUNVBILBNATTD 19D ILTIVDAINU LAY
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NAN5819DUTIgUAINAIN 87.90% Tu 91.40%
a1 72.40% U 78.90% mua1siu

Fudt 3: AuAd1uAs T an LY i
UNUIMIUNISTINNITANULANA1LTIA UL Ty
nsdifidonuanmadeusstuAuniniidud 2
NS lAwASlANUBINeWEiouY WU Mitsui
F&S Shipbuilding Co Ltd Tamano Shipyard AU
Mitsui E&S Shipbuilding TngannsouingnsInig
HIULN U VB LD NANTO 198 LT ITDAIULALLTS
JUAMMAIN 91.40% 1Uu 95.80% waza1n 78.90%
B 84.40% ewdidu Tnsluduildinnsdening
FavazJudiliiodestuanuianan

(%

TUN 4: NITOYNIUNIWITITUYIA TUNUM

[

Wuduan

9

4
elunisnsivaeuinteninuaesynd
v 6

Anuduiusiukuvatuayy, dauds uagldudle

[ (%
=

Tngluduiidnisnan ngdlavuaziunliiiie
JoaNuANURANAIALLUAY

wituil s usasnsiunasand Uit 3
a3 A 210 95.80% 10U 96.50% wLazain
84.40% LUu 85.10% MNEINU WANTIATUNUIN
drdaludirnuindedeveasosilelunsdi
99N IINFDUANUADAARBILTINTINSEUINATNT
AYIUNNE

dl a ¢ o ° a  ea
M50 1 HaNTI9ILATIEVIDRIT0aY (%) YIAUIUNANNNTIEDU

v . y taNa158199 1 89daAu LaNE198199 U BIUA N
YUN Wansau ) - : -
B Tadsinuy R Taisiny
1 5,000 4,395 87.90% 605 12.10% 3,620 72.40% 1,380 27.60%
2 5,000 4,570 91.40% 430 8.60% 3,945 78.90% 1,055 21.10%
3 5,000 4,790 95.80% 210 4.20% 4,220 84.40% 780 15.60%
4 5,000 4,825 96.50% 175 3.50% 4,255 85.10% 745 14.90%
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P N ¢ a a A o« a ¢ ) . .
AT5199 2 HANTIFAATIENUTLENTNINVDIUATDIUBINUNINYAMUAUAY (Confusion Matrix)

. LONE1591999LB998AY 1PNA158198 U BgUN N
YUN
Accuracy | Precision | Recall Fl-score | Accuracy | Precision | Recall F1-score
87.90% 1.000 0.879 0.936 72.40% 1.000 0.724 0.840
91.40% 1.000 0.914 0.955 78.90% 1.000 0.789 0.882
95.80% 1.000 0.958 0.979 84.40% 1.000 0.844 0.915
96.50% 1.000 0.965 0.982 85.10% 1.000 0.851 0.920
a15197t 3 FegranisindulaveusdedelneldmazuuuiisuiuAnas
¢ o | fermuRuiiadaldainionasdneds . . , .
WN [, T2 o ANASLUY AN ANRAZY
dannunuianalaainenasseanu
Bulk Carrier .
1 1 1 WU
Bulk Carrier
African Bateleur Shipping Co Limited ,
2 0.94 >0.90 WU
African Bateleur Shipping Co Limit
Mitsui E&S Shipbuilding Co Ltd Tamano Shipyard ,
3 0.77 >0.75 WU
Mitsui E&S Shipbuilding
Oil Carrier Ly
4 0.18* >0.85 Talnu
Bulk Carrier

NANITNAADIINATITIN 1 wansliLsiugn
o a o‘d‘ 41‘ =l U a Yo QI dy
FUIUNBATNLAT 95 0E U TAFAFULANIY LYY
28190 0L 9l ULAATTUN DU kAT AINULANA
aaifmsi'j’mLﬁ]uﬁwdmgﬂLLuumaQ%ayJaﬁqaawszLm/l
(5,000 #Wan = 500 W& x 10 Wan)

NaN15NAaoalun1seN 2 wansliiiiuan
UsganSnnlagsiuiuduagreanaiiaslunnay
TUNDU WATIAINULANA 19D 19ITALIUTEII NS
JULUUVDIT Y AN @ee3 Uuuy laga1AINY
a a I ' v A o
Wewmssnmenudueineldtoulvvesyadeya
VARBINYINUY

A1597 3 uanITIeg1 Tuf 2 dnduduriu
{Hosnniidnaziuy 0.94 Fagandnannasi >0.90,
sudt @ Fnauduldshwiiosaniidazuuy 0.18*
(Entailment) FewnninAnnag >0.85 Wugu

UBNIINNNTIILITUNARUUEUTIWIUT AALA?
Ui ldR s enuRaLuuTus L lWdLie
aziaunisines osdlolulda3e Tnafmunlina
nsnsreaeulndduriu Adewdests 10 Had
Wmnelulng s unasinisnsageustavan
wmAnuiegetiosnilasiulnddudulasiy
fazdpauinlndtanduldsiy (Andisuludud o
Julwdadifias shipbuilder FafideusdvmSoud
Yee) LARIERINITT 4
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s 4 , leNa138198 1 Be oA 1BNE15919BUBIgUN N
VU Tndsan : — : —
WU Tainy B lainy
1 500 Tna 110 22.00% 390 78.00% 15 3.00% 485 97.00%
2 500 lwd 165 33.00% 335 67.00% 50 10.00% 450 90.00%
3 500 Id 310 62.00% 190 38.00% 85 17.00% 415 83.00%
4 500 lwd 335 67.00% 165 33.00% 100 20.00% 400 80.00%

A5199 5 9MSIEIUAIURANAIAUBITNUTE

A 9NIIANNANAIN
Aade 0.1528
A5 0.1336
AgEn 0.6475

NANTISUSLLIUAIUAAIALAR DUVDITDAINU

a o

AunanalaaInNnszuIuN1s3NSnTsERILadlaY
19 9nsdIuPINURANAINUDIDNVTY
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  d(i,j)=  {    i,  if j=0   j,  if i=0   min  {    d(i-1,j)+1   d(i,j-1)+1   d(i-1,j-1)+1[  s 1 [i]≠  s 2 [j]] ,  otherwise


  FuzzySim(  s 1 ,  s 2 )=1-   d(∣  s 1 ∣,∣  s 2 ∣)  max(∣  s 1 ∣,∣  s 2 ∣)


  CosSim ( 𝐀 , 𝐁 ) =   𝐀 ⋅ 𝐁  ∥ 𝐀 ∥   ∥ 𝐁 ∥

