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Abstract

This paper takes the investigation of the basic information of homesteads in Guixi City as the re-
search object. Aiming at the problems such as inefficient data processing, limited spatial analysis,
and attribute assignment errors in the construction of traditional databases, it explores the tech-
nical solutions based on the ArcGIS toolbox. By analyzing the workflow of homestead survey, de-
signing a data preprocessing model, and developing an automated toolset, data batch processing,
spatial topology construction, intelligent attribute assignment, and standardized output of results
have been achieved. Practice shows that this method significantly improves the efficiency and accu-
racy of database construction, realizes the functional value of ArcGIS toolbox in the investigation of
basic information of homesteads with high efficiency and high accuracy, and achieves good eco-
nomic and social benefits, promoting the smooth progress of the investigation of basic information
of homesteads.
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AT T3] AEBIEIEE AR AR AT T, DA 5k BB N LUF L3R
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LA A2 SEBR AR O Bm e e . e BEVERNIN R R ER . AL SHR TR A B EHR EON R, IR
HIF ArcGIS TR AR & BRI/ S AR B ORI, B RAE SRR, 3R B
TR R R ARSI, AN TR BRI ARIBRT B, B B IS U 0 E

2. mERTMERMEMERBAETIEHER
2.1 XRS5 AZEER

FURTI AN 2480 km?, %% 18 A 24, KATEIEHL 12 Ji5%, FENAR T 1L 5P R .
XS , B M EE, RUBKRZHE, SR ERE, SeikihiiE TIEWKE
KPRAR . AR A LLEE =k B LSRR N ER, A S8l RN R R A S 2 AR, B2
AL A AT I A SRR B A MR B, SLBIURHAUR . R R eSS B A
NEFEHAUE L N E IR RS IR AR S, B SHR TR R BRI R S A E R A (1]

2.2. g AEEIGHIBEE

TE SR T BRI A TAE, &g mimE 2 g Bk . 2uEkIE iz Hig X2 H, f$E CAD K
4%(2000 AHR R) TEANLELIR(WGSS4 b5 RR). Excel &K (& IEZ R KL 15%), A THHTHHERK R
BRI AL AR FE AR I8 K, T R ZE M, ™ B S M SOE I HER PR A — B . T TSR NS AL
P10 75 SBCRARAR, A LA USSR A B TR . 24011, fEREBIMEE R RIL, ESRH L
ik 8.2%, RHTTAUREIE 12%, X fA3EHE R AGRIIE, 5 4R 7 A 4 A R B T 52 3™ 5 BE AT

EHMIHE K 26 MEEERE. 17 MEWFE, TFNTRE, oz ARRSEINY “ 24805 +
FHARED + 55”7, NTL4545R%EIE 5.3%, HAEE TAEFER 58 THI 40%0L -, AMUFERKEANT)
HIF[R]pEAS, B2 5 LB AR A R . RIS 7T, BRI R T 2R, e 7 A B AR =AY
2 M@K, HARAREID . WBIRSSERARE CRA AR ALY ZR, JoiEi 2 Sebr TAER K.

3. T ArcGIS TEMENBIBEMER AL
3.1. BIARESREIT

ModelBuildenn 2B E LEHHTAE Pythonf i narcpy TR

TR SRS
aaaaaaaaaaaaaaaaaaaaaaaaaaaa

Figure 1. Technical framework diagram

1. BARIERE

LA ArcGIS Desktop A%, #id “BRFALE - 2= [m 0 Hrd e - Jw ik B etE - FEE A -
BRI TUR BeBoRBE(ALIE] 1) ArcToolbox TR AR %3 K EEALBERE /7, 7T SCBUR Ut Ak
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AW ETERE AL EAE ;. ModelBuilder B84 77 (F M A HEALBRAE RS, $2 B B A EE R Python AT &
A 3ok 58 2 B AR AL B 0] AT SE I IT R« 1B =H A NLEE S, AT RIT B FrdEf &R R alE
SBHEFE AR, i TR RO AT 5 10 80 S0 [3]

3.2. WHIETAIERAR

3.2.1. BiFHIEIREN

EHHEM A7, 18 Feature Class To Feature Class T B CAD ¥l ## /y GDB B &K, %
T HAE A JAR T CAD K i (¥ L5 B A 7 JEB (S 2 FIH Excel To Table TH S A &KEHE, #
Hg— AT “EHEM.gdb” Bl P, SLBl2 UEEE O 4E Hh 4 FE 3]

EE X TE AHLEAAZ (WGS84) 5 [ + %4 (CGCS2000) [H1 Ak b RSt % 5+, KA Project T HL3E4T AL bRAE e .
TR R, @SR B S BRI A KPR B R ITER0.1 m LA, WRERAS [F) SRR HHtE 7 2% )
P E i —EE3].

NP AR T, @it Delete Identical T HAIBRE & 53k, ®EAKIETTR: 4’5 Attribute Clean fHIA
BB EEHEANR, WA <0 iR, LadhbrE, Hoilse it N 82% KIRIR T2 98.7%, NIES:H)
KA A FRAN S AT BT T IR SR

3.22. ¥IBERREN

FIH ArcGIS Image Server Xf 0.2 m 73 ##Z T AW AGEAT AL ] . JET-Hu i %1 55(GCP), {31 Ortho
Rectification T_ R /£ /% DOM, lid ™ [ imZ2 4, ¥Rz <05 1470, HiRFZBINUTRE . H3)
ArcScan B H B R BT RE, WE LT RMIRRER 2 5%, EREEMYIED T . BEET A TE
IE, BRERRZESR, RPN 15% 2 3%, SEPle il F i HErHE 3]

3.3. BEEESHIRELSRLT

331 SEGRET

S CRI BRI FEARIE) [ MWE =S B R . FERE A ATEX I B 2 A 30 2,
ITBIX K E R ODER N S EIA R PP, HFRabame ik, SoeEiioh; tpmiiE iz
HOBEROIESE L. WA, CRHIE AT, . AR W R A s E R B R
R ZEA LSRR R, IR R OB R A A, BRI RS, FEATARE
H; REREZENZOCERCREENSN. E0. ERmRs, NN AcEdE S EE Ak bk
R IR OB R N AL s Asbr . FBERE R, WA EERE . & 8265 N E 2 5 2 AU H
WEE, WEEEMEENZOCEZAENERS. NENK, G R, Sk HEER
OB ROUFEERIA . BEORE, Nk B RO A .

3.3.2. AN

7t ArcCatalog HH & IR AR, FF@ SUPAS PN . 0 TRz, e A A ES2E R Hil
BUAAURT 05 Fhbk AR BR AN T AhE2E L, HARBRKEE > 0.01 m; st 555 2 2 W2 5 J2 4 2
St ToR N . Bt Topology Checker T HgEATHEEAGI, A A FF IR TN R ZE, I 12%F% 5 0.8%,
T DRt P 2 ) B0 ) vt e R — B

3.4. BMEBBMLAERAR

3.4.1. #HEMEEEEE
BRSNS B, A ModelBuilder #7214 TAER LK 2). 78 = HACHS A 55 1
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83T Calculate Field T H & H Python #iAzU “{3} {:04d}” . format (! £4RA5! , !

S ), SEEARRY

H A R 1ZRIE ZARYE TR R, s 2 AREDFI T 5 BT A, FRRHIT 5 3017k b 3, #ff
AR SR ARAD AR G — . TR, ACRIETE 90%. TEIANES L, i Calculate Geometry Attributes T.
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Figure 2. Flowchart of the attribute assignment model
E 2 BMMERERREE

3.4.2. MAF LN

import arcpy
import collections

# WE TIEMNE
arcpy.env.workspace = "C:/Your/Workspace/Path.gdb"  # &R fR 1 3 B £ P 12
parcel_fc = "Parcel" SIE R LKA
owner_field = "OwnerID" # /7 EFRIRTFE (G HHES)
parcel_id_field = "ParcellD" # SEHuME—FRILFEL
output_csv = "C:/Your/Output/Path/Conflicts.csv"  # 1545 Fuif thi # 1%
try:
# gk fefif /5 RR R
owner_dict = collections.defaultdict(list)
# 14f1] searchCursor i J7j 57 Hi i P ¢
with arcpy.da.SearchCursor(parcel_fc, [owner_field, parcel_id_field]) as cursor:
for row in cursor:
owner_id = row[0]
parcel_id = row[1]

# Bod =

if owner_id is None or owner_id =:
continue

owner_dict[owner_id].append(parcel_id)

# Rl — 2 et

conflicts =[]

for owner, parcels in owner_dict.items():

if len(parcels) > 1:
conflicts.append({

"OwnerlD": owner,
"ParcelCount": len(parcels),
"ParcellDs": ";".join(parcels)

i)
¥ AL R
if conflicts:
# B cov SUMFIF B AT
with open(output_csv, 'w') as f:
f.write("OwnerlD,ParcelCount,ParcellDs\n")
for conflict in conflicts:

fwrite(f"{conflict['OwnerID']},{conflict['ParcelCount']},{conflict['ParcellDs'T\n")
print(f' 2 I {len(conflicts)} bR 5! 45ROt % {output_csv}")
# A JEH B R S SR P R R
conflict_layer = arcpy.MakeFeatureLayer_management(parcel_fc,

conflict_ids = [pid for c in conflicts for pid in c['ParcellDs'"].split(",
sql_query = f"{parcel_id_field} IN ({,".join(conflict_ids)})" # i

"Conflict_Parcels")

AR T B

3
arcpy.SelectLayerByAttribute_management(conflict_layer, "NEW_SELECTION'
sql_query)
print("h R T 2 1 30 Pl b 5 7 SR )

e:
print("AAIE]— /1 ZERGL")
except Exception as e:
print(FRIAIAAT HEE: {str(e)}”)
finally:
# THE B
arcpy.ClearWorkspaceCache_management()

els

o

R 1k +0.1

wnmazn | nomonan

import arcpy

import os

# ZHRE

mxd_path = r"C:\Your\MXD\Path\MapTemplate.mxd"
output_folder = r"C:\Output\Folder"
parcel_layer_name = "Parcel"
village_field = "VillageName"

try:

# ShRESCRIER
# fith B3

# BILHEIR A FK

# T B

# FTHF M SR
mxd = arcpy.mapping.MapDocument(mxd_path)
df = arcpy.mapping.ListDataFrames(mxd)[0]

# WlREH HRAEE

os.makedirs(output_folder, exist_ok=True)

# RECER LR
parcel_layer = next((lyr for lyr in arcpy.mapping.ListLayers(mxd, "", df)

if lyr.name == parcel_layer_name), None)

if not parcel_layer:

raise ValueError(f"$k A~ £ 3 1L ] 2 {parcel_layer_name}")

# 0B KA 3R 3) T T

if not mxd.dataDrivenPages:

mxd.dataDrivenPages.enabled = True
mxd.dataDrivenPages.indexLayer = arcpy.mapping.ListLayers(mxd, "Villagelndex", df)[0]
mxd.dataDrivenPages.nameField = village_field

# RS LR

for page_id in range(1, mxd.dataDrivenPages.pageCount + 1):

mxd.dataDrivenPages.currentPagelD = page_id
village_name = mxd.dataDrivenPages.pageRow.getValue(village_field)

# W MATITE )
parcel_layer.definitionQuery = f"{village_field} = '{village_name}""
arcpy.RefreshActiveView()

# SR

output_file = os.path.join(output_folder, f"{village_name}_< &1 53 1ii [l jpg")
arcpy.mapping.ExportToJPEG(mxd, output_file, resolution=200)

print(f' . 5 t: {village_name}")

# IHE B

parcel_layer.definitionQuery =

print(f'B 2731 {mxd.dataDrivenPages.pageCount} 47U 1945 4 )

except Exception as e:
print(f&51%: {str(e)}")

finally:

if 'mxd' in locals():

del mxd

Figure 3. The script code for ownership conflict detection and automatic generation of graphics
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TR 1 AR I B A« AR v SR WU 0 A 1 S BT e A2 it ArcPy ke Iy SR @ MESR, A« — P 2 e
. Ho, WE TN, fHeBBdEERE. SMERELR. P ERRFEM R — R iR T
BB ARG, BT owner_dict F T4 E 55522 &, i SearchCursor i JJj 5 b @ 1 2%
KA XN AR 1D B E . B, R SR RS P B SR AR, A RER T 1,
WA E R “— P 227 1B, FKH s Bt 543 conflicts I . &), Frrhsess B ®) csv e,
TR PR T E s BoR ook, DB TAE N R B AR . ZMAR S, HRdes T EUR MR
MR FAER M, B T N THEE R

BIfF A 314z ;R Data-Driven Pages Thg, ZATEUNHEE I BRI 8l 9’5 A,
W BB T A S, AR EB . BEGRESE, SCEIMAER. ZMARKRE, it
b A3 A P B A AR AN 2 MR KRS T 2 50 MR, AR OKH = 1 RO H A, T 2 T SEBR TAE 7R K.
ARSI 3,

35 RERESHRmE

351 BIERERET

B Z BRI ER SRR, AR EA AT, it GNSS SR, X w5l
FRLR (1T THIA BRS P2 AN S RERG P AT PR AAR A, O (R R HE R o TR M e MRS A R ArcGIS 1)
P Th Ak (Select Layer by Attribute), %@V FBOA S SATF & B II0%, JF A ETANEAEIE, R/
EJE VRO I e B R M o S AN IER MR B NS AT S AME & T H, ERIFA I E S, g0, B
PLEEPRANEE R, B CRECHE R s TR Y 4 b — EOHE 3]

35.2. RRMESEILX

FIH ArcGIS FiAi =48 Kl (Layout View)FI% 4 3Kz 71 [l (Data-Driven Pages)Ihig, H ah4z libs s =0
T A R B, e e oA (155 o T I 5 TR RO PR R e o 1 S B R A% 2U(n VCT . MDB
), WIS BRI E BT R EERE I AL[3].

4. XKBEAROGEEBRER
4.1. WiEEHE o)

CAD #4482k T 7] R 6 5l ) 25 04 A 3 b 1 5 WHE . CAD B &b 4R (T DWG % 20) ¥4 9
GIS #f, JEIEmid (U0 CASS A gfid) 75 by Z 5%, Rl 27 A 2 [ S Fh R (4] AR, SR
ArcToolbox—##t T. A —~CAD Fh R, JFaik “REY B wml, RAFEEIRE CAD HiE
I EMES S Ak, (58 FME TR 3@ U7 Bemeid BN, o) & 1 gm A dh A7 v ot il 5 F i 46, i fR Hh )
L SEROT R, BRI 5 e O L R

4.2, BHERENG BT

R G AR R, R AME IR, WEa R RS, MRS N, 2 SEmARTHHE L,
M B P2 (P AR 1 A AT SEVE[3] 0 &FXT B R) B, d2 4T PR M 7 T H (Topology Checker), #sin “ANgEHE S
AR AERR” SERS F NN, ) A (R AT AT A . R, B L T E (Repair Geometry)
H I IEAFAE R U 5%, A BRI M R 2, PRAIE B A TR f v o e A e e
4.3. FaTHTXBREAR

(1) FlUEEE e A TS FUREERARMEA % A . T4 Python JIAT A, FT 5%
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iyt s AR BRGE  IX, R R 4R 23 BT (Near) TR AR &I St 3t v 505 67 4 4 %€ 7 10 (0°~45° 9k, 45°~135°
NEREE); AF—T7 AR 2 AN, $i /N S L — 48R, SEBL U B 5 B M AT, M
TARRCRAHER I .

(2) —FZERn . FRC A EdE T H (Summary Statistics), 4% “BUFIN” FBGuil x4k
B kT > 1ANEs, SO SRS R, PR E LR BRI 2 AN R, A RO D SR A
7] 7L o

44. WIRFEREBERER

AL SR IRT

Hu: VBN Validation Rules T HgH7 B2 K, 1 “@HFHMA < SR .
T Ay: J8id Compare Datasets T H % L AH AR VR & B e B0 — Bk, 22 3898 I 1% AN .
Lkr: BRI TR A Quality Checker #fFiEAT A FEF MG A, AR OB 2 (LA 4).
Ik BAiE A 2 5B Database Validation Tool #ET SR AZ A, @it &Ik 99.2%.

T REEEOR0) b - DR - o x
MHE REE B0 EENM EHH
1igR:  (REHE=EN) BEEY 2
2iET  (AEHUESEN) REEM: 0/ 05 0F 117 =
3EL:  (WSSIEHIGRENE) WESIEE S FRETES MRESBSIE. TR
43R (IHESIEITESERE) EEEAT: 0 /T 0 45 0 0 210 =i
SERR:  (EiEEUEsEN) HiERE3606812024.mdbrREE F) (M) FoEUR,
6 R (EitEUE=ET) #iERE3606512024.mdbrhFE SGS) (IHEEEE) FTHUE.
7TiIET  (ErEEsEE) REEEN: 0/t 04 07 672 b
8iE™: (FEEEEIFERERGSER) REEY
91Em:  (AERETATFEEEGAER) RERER: 0/ 05 0 f) 47 =i
1087 (SREEESE) REEd
1 ER: (SRESSE2) REEN: 0/ 025 0§ 458 =
1287 (ENTRESOHEENEER wEEe
131 (BHFREIDHENTER) WEHEN: 0/ 045 0f 347 =0
142 (BFNcE=X) BHER THERR: cEEFBIRE,
15 158 (BETEE=E) BHERTHREER: =itE,
16187 (EHNEE=E) pEEd
17 27 (BFEE=E) wEHn: 0\ 04 0f 712 =fb
18 187  (RERFEMRRASESEEAXAE LK) EEEd
19 B (FEXFEMEREESEERRAXAER) SEERT: 0 /T 04 0 7 808 =i

20 B (BEEEEEENESEE shp, *shx, *dbf, *prj) G
21 R (B EEEEWEMEE shp, *shx, *.dbf, *prj) &R : 0/ 04 0F 837
=R

22 {512 (MWEHEEN) FSHEEF MISTESMIETEET 3606812024 xml, NEE
(6 ArEATIEEHCIS) (4 REEEfURR) xml,

23 2L (WEIHREN) XEHERFTEERASHS: SL3606812024.xml, EETANIE

RSBk Emes,

44812 (MEXMHREM) MEERERE MO 360681 RN EERSIEEERZ pdf.

25 IR (DENAEN) ISEHBR RISt 360681 RN EE ERESRREIRS

2 pdf,

26 IR (MEEREE) JEEHBR MO 360681 ERAHEEEMEREE TE

e B L D I EEE Y R P S PP S PRSIy

E56064T. EB0F  100% Windows (CRLR UTF-8

Figure 4. Example of the quality inspection report
4. FIGIRERBG

5. MAMRSM &S
5.1. SEFFXIEL

i 4xi S ArcGIS T HARAN HZILANEREOR,  SHE T B A & 240 LR RIS B B4R Tt
FTA KRB AEAE G0 T2 5 ArcGIS J572: R (R AR B ) %f e L3 1.
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Table 1. A comparison of processing times for all critical tasks under traditional methods and ArcGIS methods

1. FEXBESERSSES ArcGIS 7735 TR IR B XT EE

a it 555 L KERS ArcGIS J7 ik ERT WESII
G/ e 20 K 3K 85%
KEEMIE S5EIE 15 K 1K 93.30%
JE MR S IRME 25 K 2K 92%
AR 20 K 2 /NES 99.60%
B i 30 K 6 K 80%
B A AR 110 K 14 K 87.30%

M EE T LS A H, RS, RSTET RS 20 K, 1 ArcGIS JiiEUH 3 K, K
Rt 85%; KEHIMEA SIEIEITH, ArcGIS JiddgliA 15 R TAERSIE 1 K, A SIE
93.3%. JLHAMMBERS T, 5N TAHEFER 20 K, ArcGIS HBIMLAAHEN T 2 /N, ZeR$ETHiE
ik RN 99.6% . FEAAKHE B M AU RE, ArcGIS 5 T M 110 K KIRS5E 2 14 K, R
87.3%, MRMbEm 1 LAERGE, ek 1 I H .

5.2. FEEXTEEa T

NATVFY ArcGIS JHiEAERE FEIRTI T A ACR, EESTIR T 5 > 2 3L 1000 SR B NFEAR,
XA ST 55 ArcGIS Tk e A (A BAS I o SR PR EE vERA PE AR $h — B = AR 22 57, JFEAT
M geitortr, SR WA 2,

Table 2. Precision comparison and analysis
2. BEXMELS

PPAG 2L TR ITIRRER ArcGIS TRz 5 R 22 AR 5
2% ¥ (2 K (P 1) 5.20% 0.80% 84.60%
A5 B L B RG E (B ) 6.10% 1.20% 80.30%
R B A 12.30% 1.50% 87.80%
i —BE 10.50% 0.50% 95.20%

EREALBEREE L, BT PR ZE RN 5.2%, SFERZERN 6.1%, 1 ArcGIS Jik Mk
AAREE RN FAAG AL B AR, H5 P TR 25 R P 2 0.8%, miFE iR 25 R IERE 1.2%, 15 22 AR 5 73 )5 5] 84.6%
A1 80.3%. JEVEXARAEF LT, AN TRANFREOREFREIE 12.3%, ArcGIS [ H S LIRE IR I
HE R 22 KR IR A 1.5%, 1522 [RACHE B A 87.8%. fEFRFh—FUEiEAhith, ArcGIS 75 M3 5 ]
2, KRR 10.5% MR R 0.5%, 1RZEFECIREIE R 95.2%, TR 140 Fe 7 [a) B ) e i &

5.3. &F¥&E

TWH B4 N TRAZ) 180 /576, HP BRI 120 T30, BRI 60 T3 t.
[, B e oA B e i A RS U, T nR G B s iR AR 500 1Y, VEELTHINMER 2 12
Jt[1].
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5.4. #t2¥sm

T ArcGIS T RARMEE N TR SR (5 B AR, SR T AR B AR 1T B2 2
f o HCHE PR (Y AR AR B A AU (5 SE IS MTE ], AR T EBUB AN SRSy, i T AR
MM AERGE . RIS, REHER TRy 2 M) Hh A< TARRME 7 REAHE, B 2 Mk
PeAE H S, JEREARAS R T RR SR R (1] BN, 2B BN SR SR B R L IR B RS
SETARBUE T RS, A B TR RN L SR IRARI AT, A RIS
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ASCCLBHR T AN BHEMIRE RS, RAWITE THT ArcGIS T HRAAM G B H I 28
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77 R BRI AL G T R B PR P A AE R R R, RN R R A T Rk HET RO HOR SC
.

SR, B TEATIAFAE AN L Z AL FERRACER 5 T, X T BE B 2% 0 ) S ad B M (v, AR B i%08
kDAL FERIATE R ITI, B DhRe @ PRy ek A AR m e AR TOR BT X L8 il J e JT
IRARR, BB 5E8 T ArcGIS I B IEMAE I EEOR, RN iS5 N TR RE . KEHE BRI
B, SRR B R R KT, AR R BSCRE AN 2 MRS SR A ) I BOR R[] [2].
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