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Abstract

Large volumes of cultural heritage material remain preserved in unstructured forms such as images
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and scanned documents, which cannot be directly used for statistical analysis and relational explo-
ration. Taking bronze artifacts excavated in China as its research subject, this paper decomposes
the handling of such materials into three stages. First, OCR and text extraction convert the raw lit-
erature into computable tabular data. Second, the data are organized into analysis-oriented fields
of time, space, and category. Third, an interactive visual analytics platform supports multi-dimen-
sional display and relational discovery. The workflow was validated on 2310 bronze records, where
analyses of temporal distribution, regional distribution, and vessel-type composition could all be
grounded in concrete records, offering a feasible path for the in-depth utilization of cultural herit-
age data.
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BEE BT HARMIKIE, ST R 50t 70281 B % G 5T RHRAF M B S BT R g, Ber R
VLB T HH 8] S ORAT T B0 20 2R KRR O s . B TE . SO I DL R B R R R G
W[L], fdRE OB = TR LSO BB SCBRASE TR AF B CRAF AL 1, 9 SO BRI B AN A A Il 2
H T R
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SCAER PR A TR PR R R T, BURAE M AR R B . IEAESR, MOGEAZ X T
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FEBHRE EAR R T, Bl TR AR SS T BRI ESS, BEEIFATR D . AU R AT
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BN, mEhRASELE 1 T 2T RDF 5 Neodj 1R EUE A7 it 5 2 [8], A TSI AF il e i S 43t
5%,
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6, WIEX BRI BR R R (1 SE PR RCR
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DOI: 10.12677/5€a.2026.155062 666 B TR R


https://doi.org/10.12677/sea.2026.155062

BhE, FRHAST

IR AT 7 K . SRR IIA 1 PR

F (hEEEE | [ mEcchmEEE \ AR
EERate) wH Sy ‘mRY$ﬂ% ‘ [

l

AI&%%&’ BECTBIER ‘
EISIE (BRR. . o, sema)

[ EREEICETER ’ 5[

Figure 1. Data structuring processing flow
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MREEZ £, &INT OCR HARMBRL, Befs AR R AR N MR 454, FHZERIIL P I A

RTS8 € X4 JSON Schema, ECIAHR. FrEEAR Hhitdthsi. S Hbny BEE
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FERLIFIR B A 2 . FEZIR I ISON Ja, MASEM@N YTy, ERETER TR A MER, 53
(45 R T LR T e ik i) — i ik .
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Table 1. Examples of core bronze artifact data field organization
=1 O ERRBIETFERAR RS

FB FERAW i #A
HEAEE id. name SCYIME— G5 T4 R
NRIAEES dynasty B @A
FRER type. pattern S SFE R
RAHER length_cm. width_cm. height_cm XHIRF
Az B unearthed_site. region H = b A X 3,
RIRAE B museum. source_Jlif WKEIR BAAE B e SRR
IR (E B description ST HER
1515 R image_1. image_2 ST B %
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Hop, REPAHARE LB TR RIETORE, KA. . WA HhIX . S AR S5 BUE T 1
A G HT AT AT 55 AR R 25 A AL B P o S 2 B BOE X 1R VG AR A 77 s, AN AR R % JR
BOCHR A S N e BB AR SERRAE A o or] DURHE SCAb 8t ™= 40 A i 3K, 6 O S M B s kA7 — IR B B
FHEURN A BEZH 2

KBRS F T :

PR 5 2 B R BRI I 5 W OSCARTRIVERASC, farth JSON 2440, &R —Xt R R 2 F4%
i TIRAAIRIBUR A I Rt JSON, Tk, ToiEHREUH null,

FB:id (BUF) name (#544)~ dynasty (2L/7178 & 1 AR L 2 100U 2R 0 = L 1R T AL BRIV 1R AR L
[RRIE AR type (Fdi/ D BAL AR A 75 FH 21 R 25 Ath) . length_cm/width_cm/height_cm/weight_g (% £3)
size_raw (JUsFJR30). unearthed_site. unearthed_year (%%%). region (4'2%). tomb_id. museum. pattern (M
IR PRI TRLE 4, 2SR AT 4 s BSOS “HE83C” ;s RS 'S “ &0 ) has_inscription
(trueffalse). description (JEIFEAR, A& R H L HANTEGE) .

FUN : (5] B SO w0 RF 22 size_raw. i1 25 & unearthed_site. 785 25 museum, H:4x 4 & % description;
pattern Zii 56 BEHE U E SCBORE, AT -

PRI FEA SN RIAT . FERIEEAMR X =KL D5 X R 245, BLonull £/
BGEMIARIE R, Bl JSON FAH L pLEs rl it th e . R AR A R S id k4 7 . B
I CSV B, ARG HIIA BEAT ST R S .
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AP BAAEAE A AR AL ML S, BN EYEROS AR T R K . bR
L AT REAE SR A O RE R AN B OB R R SR SO, s B AN I I SO B AR L, L
RRNEX — R S AR R TT . B T A8 . RRERME T ARk E, RENURREEZRAY
1, AR RIE KRR M SCIIRZ, 1L RERE 2 A7 75 ZLR B LT

ASCHEBEAC AT AR 55 2 B B 2405 BT AL R 52 R R . 38 AR 0
EIHBIRRL, JEEFEZ TR KU TEZ R R A&

4.1, SHPBEARRIERIT

AR RE BT 8% R VR R BURDY I A R A =38, S RBE HIAHEA ], & A R T K
WA—FE . 5T RALIRX = ANEE 7 55 Bt AT T 30, RS RAAE e EDVL M 2 3 K

4.1.1. WHEYEEFRIK

SR AR TAR A G T, i G0 S i AR SR, AR E A OISR G s B B AR
tho PreeEIENE S ML DT SErf HIHES ], RS ROZE A SC R, AN FEIR B2 T e 2= R
BEATERS 4L B4R hIX ], —HRAtRE LR k. AT BB SR 3k, oM A v 1A) 38 1k % &
PELE T O b, BT S0 AR SRR TR th B A

4.1.2. TEEERIE

SCAR IR I BT 3 A B S A A, ) e 5 e AR ] (X 3 2 ] R ST A AT . BT
A RBLOR, MR E . AR RN, X BRI A R R s S
&, HF BRI LR X IR R S, P Ak, BEARTE A A b 4 R R R o R
—H TR, F A BN F XS e, tass St 5@ AR, B E IR SR e 2
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BRI SORE A A B R A, A& S B N L, HAsfor gt w85, HoREE
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4.2. ZHZIT

BTG TG IR o0, PIHRFEER R AN, DRGSR AR AR SOIRYE 7 SR IE B A LS
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43. REERE

BREE] RGN A LR TEIEE DAy BLSRAE R T A B LB, RGEAK BN B
WAL ISR G I TR, X Or B AT TG R R R R 2D gt A
oo N TIERIBHIER R RORBOR, Rt 80 S BUBGCR VR Bk PR 1D, R INR GRH RS, 1Ey
AN E A A o B R BhAR G s I e BERE BLEA AT, AU 3 — 0 W 4R E rh B sk B
FARHRIREL, AT LR 2 L ], 8 q “ARED” AN “ At RN BA I ST & U, (2t
RGE

5. ZER AT EESEM
5.1. AT A

AT G AR R, ATIRHESEH] React, MEFITRIEIH Vite 1157, LRI HIRE.
Mo, GFEFIAE RE S AL A 22 45 ECharts Ve k. SIS 2y U B DU AR AT R, BIRRA
PR BT OB« 2R RO SRR, Bt A B LAl B L . 7 SRETTH ARG U, 2R Ras ik
g HEP LRI RS . XY 2, BdRTH SRR R S EUARRR, S [F 2 Br O 1) R diE Ak
BOZAEAN TR IRE D, BE th EAS 2UAH B KR o

LRSS R LN JSON SUAFORAY, REFAICFRB G XM S AR FA0 S8, X, g0, R
SRR SO A AR R RS T B B R S HE IR S RN AIOIRES, A & U
AFFEEINEIF G SO, A% 2 G AR A A A O B 72 . o BOMAS . BORIEIAA
BB AL SR, RGE R B — RS ABRIWT, GE— AN “RED” B0 “HAb” , @l EREN
KRR & TBAERmE AL, MR WOLEsr: FA. SEAMTE B H DO R E K
BRAAFR, SO FRSEHR 73 bR 24

KPR NBGERE R BRI TP i, Fihdug. FBORE . BIRM A RAMAHE . Bk
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ROARARAIEUEL P 81— — Uy AR PP 4R 6 o B B H 7 1 oh HE e i R (K AR AU L a8 LI it %
AR AR, BB TR, STl < HAR Y s ERMERIL B Rl s, B
Mo X A PRI A E AT BN REESR, TR RE BB 81, R A R SO B HES AR R
T eSS s SORERL I B R FROC IR I O SURE AL, St i goie RIS, @3~ EE 2
NG, IR RS R SOE I R

FEAS AT #E “ EER + HiBIERY RAF, Frilio s EKER, B 5T T R AT
Mo AT AR A A TAAE T B, AL, M. SURESEGuvt IE i Bl M DT 3 2 it I
SINMH XHR AL . A AR A A AR T DS B et v, ALV AT, B AL
Yo, SORE TN R R ILSORE IR . AR . SR TR ROMSE B RS . IXLE IR AN 57, (HARELEH
Al —dls 746, P AR — Ui B gk a5 R e —BUi . Ui N A5 R XK B s s L 4 A
T A i g HE SR

FEATs T, Bl SO RIS — B E ] BRAERE, 85, Eh=MRETHA
Lt T 1B i R e o VNI N R eY= v S DN A T A N S S/ [ = =
R A BB VI 98 E E G N, 987 T 3 X SR B X At — s LU HEAT , DRAEIIE L s A 2Rt
B[RRI RT3 X EH AR ESTER, FUHAESAEIONRST, ROERAAETHLEA—.
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Figure 2. Main interface of the interactive visual analytics platform
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Al — MR 2L, fFMH, RGEEANIFE -G —RiE R, Hir BRI R 40,
R TR 2 B 2 AR 182 5, Giit BaR. 45 REE NS P RAEE T8 s TR E 5.
RAFRARSE T VI A E, HP RS2 4 2 BEREN R KR 2.

2 ML Bl Eh AL I AR BBl o DU DT 9% FACAE A S ATk A eEAR, X 28R BatE,
AT R AL EERE SORE o RUPERIT LRI AL RGC N IRAFEN, AR LS5 R LR
BOZI Wl , ey Wb, SORRSE MR ML IEIRE 2 S8 R R EADN B e, ARGz
HORT AR S AR, R RIETA R AEAR, BRALRSCME R BT, SR DU RS R A (R 4

—REZHZJE, AENEFSPRE, XN RS, R EIE P R E R A% T L
BRI G, JORKE R 4, MR AL EREE R IO I3, DUT 0] 2125 1 730 26 1R N B4R 0 A1
H R AIFAEAESORSE, WA H BT E R PR MEdE 74, AL Fal t R oT

SR B AR TR . SR SO — g S BU A RR L EAGL SR HIXORTEI R
AR, LR EAHR R RS R B EOR, SIRS RPN BIMT R AR KR
Fio RGUHEG 5 A E S Bk BEVE S U, g 5 & A, BB RGES THR. S0FE SR e
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Figure 3. Examples of interactive function implementations
& 3. ZEIhRESEI A

Z B A IS R B HAEE R 4 R A T N BRI 5. ARk E
2R UL REF SR REECE e B, DT Y R AR XA A DI AN R AR TS . B T S A R I
BCRPRSE “P/ 7 A1 “ALER 7, BRI T R A S, RO AR SR B T AL SR A,
WA IO uE . BATIRY [ E 2Rk FEIERE. WEMEER, ER. 4R BEN )
B2 DR L 0 2% T X [R] — 3 e v

PR B2 AN [ Sk R — R JEUR SO, R DEANSE &30 E A A7 LA e B 8l B k. T RZ0m
T2aCitsR, RAMBE LU TR it B Rz, wa s 7RSSR . SRS Bl
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PR A R A MRS &, B e 3 SERRIFTHE, RIS AL R EA BN R, Xt
RO HERR N2
6. GRS

N T RIEARET RN RNE, RS NIATT K S TT IEAT BT B 2 Wk 56 A0 15 B
6.1. BiELtaLIEiE

Bl AT R R AR, R TIERESR IS 20, IR BT E B SE I8 DL PRI R AR R VAt 15
S Es R R .

ASCN O I BERE 2 I BEALAHE 5 AL E SCiC sk T, R DTSR 1450, SRR R 45 AR
Ko NIXIRJELE PDF, XfH4FK. AL @88, MK SOREAIRRANAS 7 BU AT . b, #48K. 4
AR A3 BRI XR 7 BE V-, SURER A SORE 1R TR VEATY, $38 R A B 7 FF 2 P4, #4 #5 Precision.
Recall Al F1; 43 5 Bt 734 it P AF IR R (K 2).

Table 2. Evaluation results of key fields for information extraction

2. ERHERRFERITUGER

FEB AR Precision Recall F1

2R FEBY% 80.00% 80.00% 80.00%
AR T 97.78% 100.00% 98.88%
M FEBY% 100.00% 100.00% 100.00%
Hh X FERK 100.00% 88.89% 94.12%
g SUFEIR] 2R 97.78% 94.62% 96.17%
ik WNEFRHR 83.99% 99.57% 91.12%

T B LR FRAC R BT BON AL, SURERIA LUK 70 5 ISR RN BRAL, A AT R L BR AR £
Ja AT N AL, Precision R PS5 R IER A AT G ROELG], EEATRR B L5, i, Recall Zom N LEIGN
APPOEFTR ], EEAER SRR, FLOATERRACEYE, R BB M CBIRED> 7 IR,
F1 A4 &8s

PSRN, FARFB FL N 98.88%, HiX FBt F1 N 94.12%, SUFEEB FL N 96.17%, REWEAA
SCR T IR) S R38R SURE 53 A7 o3 AT SRR X HE AR (0 2500 S 8% . 2R B F1 4 80.00%, 7 5 ZAEHTE
T2 2R RS R AR 7 BB FBAEAR N LER PR R B 2R, (M%7 B FEE RN
FIARSS RAE AR AR AT AN, A S L FOM bR, PRI LR HO S BT REAS T B
R, AN W T SRR

R F B IR B SE A — B N 64.44%, EASKILRAEA M EEXAT, ey, K5, Wisid
KAk, AAERTREHNTE . FRFRIFISE R R, H Precision 24 83.99%, Recall A 99.57%. 45 2kicskH
1 40 MR R FABIL 5%, A 4 FAAEE B MEIL R 2RI 25 UARLE S 3451 M A
BFfE, HhBHrfF 134 MBRFRF 24 FNFRF 642 4, UHIREHZE T B 2k A AR —
FEATN TIAN SR 153 PN 28 3 350 o K10 S0 S ) A X 3 i, oA 41 26438 1) 7 4°F Precision 2 99.53%,
Recall &y 99.59%, FRHHEIREN 0.53%. XUt AT RFE(E SR P 28 R B 7 THE R BN LF, FEA R EH
T BT AR R R I RR T H ) S 3 A

ESidgi— SRR — RAMERIZIE 7S R RN, EE IR RS D EHR
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Figure 4. Temporal analysis results
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Figure 5. Spatial analysis results
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Figure 7. Multi-view linkage results under different primary analysis conditions
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