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Toém tat

Bai bao kham pha viéc két hop ArcGIS Pro SDK for.NET va ArcPy dé€ mé rong kha ndng cta ArcGIS
Pro, phan mém GIS hang dau cua Esri, théng qua viéc tao cac extension tuy chinh. Véi ArcGIS Pro
SDK for .NET, nha phat trién co thé sir dung ngén nglr C# dé tao giao dién nguoi dung va ma héa céac
tinh nang riéng biét. ArcPy, mét thu vién Python, cho phép thuc hién cac chuc nang phan tich dia ly
phtc tap. Bai bdo dua ra huéng dan vé viéc thiét ké giao dién, viét ma C# tuy chinh va trién khai cac
chtic ndng ArcPy vao extension. Su két hop nay mang lai mét nén tang linh hoat cho nha phat trién dé
tao ra cac cong cu tuy chinh hiéu qua, dap ung nhu cau cy thé va mé réng tiém nang cda ArcGIS Pro.

Pat van dé

ArcGIS Pro l1a mét phan mém GIS dang tin cay
vGi nhiéu tinh nang manh mé&. Tuy nhién, co6 thé co
nhu cau tuy chinh va mé rong chiic nang ctia né dé
dap ting yéu cau cu thé. Trong bai bao nay, ching
ta kham pha céach st dung ArcGIS Pro SDK for
NET va ArcPy dé xay dung cac extension tly chinh
trong ArcGIS Pro.

ArcGIS Pro SDK for .NET la mt cong cu phat
trién linh hoat cho phép chiing ta tao ra cac extension
dap Uing yéu cau dac thu clia ching ta. Vi ArcGIS
Pro SDK for .NET, chung ta c6 thé tao giao dién
ngudi dung tuy chinh, tich hgp cac chiic nang méi va
tan dung céac tinh nang manh mé ctia ArcGIS Pro.

Theo ESRI [1], ArcPy, mét module Python tich
hgp sén trong ArcGIS Pro, cung cép cho ching ta
cac cong cu xU ly di liéu dia ly. Bang cach két hop
ArcGIS Pro SDK for .NET véi ArcPy, chung ta c6
thé mé& rong chiic nang clia extension va tao ra cac
cong cu tuy chinh manh mé.

Bai bao nay tap trung vao quy trinh xay dung
extension trong ArcGIS Pro bang cach st dung ArcGIS
Pro SDK for .NET va ArcPy. Chung ta sé kham pha
céac budc thiét k& giao dién, viét ma tuy chinh va trién
khai extension. Bai bao cung cap huéng dan chi tiét
va vi du thuc t& dé giup chang ta hidu rd cach tan
dung stic manh ctia ArcGIS Pro SDK for .NET va
ArcPy dé xay dung cac extension tlly chinh dap ting
yéu cau dac thu clia ngudi st dung trong ArcGIS Pro.

Quy trinh tao extension trong ArcGIS Pro su
dung ArcGIS Pro SDK for .NET va ArcPy

Theo ESRI [2], dé tao dugc mot extension trong
ArcGIS Pro, ta can lam cac buéc sau:

Chuén bi méi trudng phat trién: Cai dat ArcGIS
Pro (tU phién ban 3.0, ArcGIS Pro da c6 tich hgp sén
ArcPy), Visual Studio va ArcGIS Pro SDK for .NET.
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Thiét ké giao dién ngudi dung: St dung ArcGIS
Pro SDK for .NET va cong cu Visual Studio dé thiét
k& giao dién ngudi dung cho extension. Diéu nay
bao gém viéc tao cac bang diéu khién, nat, hop van
ban va cac yéu to giao dién khac.

Viét ma tuy chinh: S dung ngdn ngii 1ap trinh
C# va ArcGIS Pro SDK for .NET dé viét ma tuy
chinh cho extension. Diéu nay bao gom xu ly su kién
tU giao dién ngudi dung, tao va quan Iy cac I6p, 16p
déi tugng va cac tac vu phan tich.

Tich hop v6i Arcpy: SU dung arcpy dé xU ly di
lieu dia ly va thuc hién cac tac vu phan tich. Cé thé st
dung arcpy dé truy xuét va chinh siia dif liéu, thuic hién
phan tich khdng gian, tao ban dé va nhiéu tac vu khac.

Trién khai extension: Xay dung va trién khai ex-
tension dé s dung trong ArcGIS Pro. Qua trinh nay
bao gom tao tép tin ma rong (.esriAddinX) va cai dat
extension vao ArcGIS Pro.

Cai dat méi truong phat trién

Truéc tién, dé cai dat dugc ArcGIS Pro, ngudi
s dung can c6 mot tai khoan ArcGIS Pro hoac
ArcGIS Online, v6i muc gia 100$/nam hoac dung
tht 21 ngay. Khi c6 tai khoan réi, ta c6 thé dang
nhap va tim dudng link cai dat trén trang chl cla
ESRI [4]. Dén day, ngudi st dung can dang nhap
tai khoan ArcGIS Pro/ArcGIS Online dé ArcGIS Pro
co thé chay dugc va sl dung cho cac budc sau.

V6i Visual Studio, ngusi sti dung c6 thé chon
bd Visual Studio Community 2022 hoan toan mién
phi va cé thé dé dang tim thay trén trang https://vi-
sualstudio.microsoft.com/vs/ clia MicroSoft.

Sau khi cai dat xong Visual Studio, ngugi s
dung c6 thé chon extensions dé cai dat bang cach
tim dén “Extensions/Manage Extensions”, tim va cai
dat ArcGIS Pro SDK for .NET va ArcGIS Pro SDK
for NET (Utilities).
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Thiét ké giao dién ngudi dung va viét ma
tuy chinh
Hinh 1: ArcGIS Pro Module Add-in

D ArcGIS Pro Module Add-in

A project for creating an add-in to use in ArcGIS Pro.

C# Windows ArcGIS Pro SDK

Desktop

Pé thiét k& giao dién cho extension trong
ArcGIS Pro, ching ta can tao mét project méi, véi
template 1a “ArcGIS Pro Module Add-in”, vGi ngdn
ngii st dung C# (Xem Hinh 1). Sau d6 chinh stia dé
Module nay c6 thé hién 1&n trong ArcGIS dudi dang
cong cu thdng thudng, bang cach thay déi cac tham
s6 & thé <modules> trong file Config.daml cla
Project vua tao, thém céac nut chic nang va ma
ngudn C# (néu cd). Luc nay, khi ta build project sé&
tao ra 1 cdng cu trong muc “ArcGIS Pro Extension”
nhu Hinh 2, khi bAm vao nat “ArcGIS Pro Button” sé
thuc thi doan 1énh ma nhém tac gia da dua vao.

Hinh 2. Giao dién Add-In tu tao cta ArcGIS Pro
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Project path: C:\Users\Hoang Anh D
\Temnp\ArcGISProTempT71,

Tich hop vai ArcPy

ArcPy la mot cong cu manh mé trong viéc xU ly
di liéu khong gian. Trong nghién clu nay, tac gia
da s dung ArcPy dé tao mot co sé dii liéu mau
dugc tach ti co sé dii liéu gbc, dugc sl dung dé
danh gia nguy c6 chay riing bang ky thuat hoc sau.
D{ liéu nay da dugc tac gid s dung trong nghién
cuu trudc day [3,4].

Pé lam dudc diéu nay, thu vién ArcPy da dugc
sl dung théng qua doan ma nguon:

arcpy. ImportToolbox (r"D: Y\ \NC: Paf TNMTY \TNMT : -reat ta.pyt")
arcpy.Create_data ()

Sau khi tao thanh cong, chuong trinh clia Tool
dudc xay dung tu ArcGIS Pro trong file “Create
data.pyt” dugc goi ra thong qua ma ngudn C# cho
nat lénh “ArcGIS Pro Button”. K&t quéa clia chay ex-
tension dudgc tich hgp trong nut 1énh trén da tao ra
file csv gdm c6 226 ban ghi (30% clia 755 ban ghi)
nhu trong Hinh 3.

Hinh 3. Két qua file ddu ra sau khi chay Extension

NDMI NDWI ™WI Slope Aspect
061767931 0.802335888 0.079563343 40.9225654 213.716087
032734855 0722726056 0.323066114 68.5323963  174.54944
0.044812964 0.500095543 0.293679558 70253175 261.594919.
0.998550721  0.81681259 -0.23493648 79.8341175 230.284057
-0.88314871 0.288994914 -0.01504079 28.9614253 353.055485

Distance_to_Road Distance_to_Settlement Fire_Occurred
363.0806225 374.4846386
290.4853386 5283309978

2353543837

809.8223499

856.4993168

805.2007082

981.763268
185.600457
1141437669
56.8562778

687.7235765
449.1708924
53.68640259
419.2247954
789.8081325

2.58324845
343.2046378
1719326135

0.182793636 -0.31746701 -0.92813925 22.5303272 98.9186578
0.195183662 -0.61144381 0.998265843 33.9323608 154.817511
0.614416191 -0.05307179 0.63531958 33.8036203 271.233814.
10 -0.45732773 0.815756222 0.206221414 76.9236649 344.262707
11| -0.90969443 0.849688844 -0.11276598 624325335 302.460488
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K&t luan

Trong bai bao “Si dung ArcGIS Pro SDK for
NET va ArcPy dé xay dung extension trong ArcGIS
Pro”, chiing ta da kham pha cach két hgp hai thu
vién manh mé: ArcGIS Pro SDK for .NET va ArcPy.
Diéu nay cho phép chung ta m& rong kha nang cla
ArcGIS Pro, mdt cong cu phan tich va truc quan héa
dii liéu dia ly phé bién.

Bang cach st dung ArcGIS Pro SDK for .NET,
chung ta cé thé tao cac extensions cho ArcGIS Pro
bang ngdn ngii lap trinh C#. SDK cho phép ching ta
tuong tac truc ti€p véi giao dién va di liéu trong ArcGIS
Pro. Tuy nhién, ArcGIS Pro SDK khong thé truy cap
mot s8 tinh nang phan tich dia Iy ma ArcPy hb trg.
Bén canh do, ArcPy la thu vién Python clia ArcGIS
giup tao ra cac cong cu phan tich di liéu dia ly phuc
tap. Diéu nay gidp tang cudng kha nang phan tich
clia ArcGIS Pro, nhung ArcPy khong thé tuong tac
truc ti€p véi giao dién ngudi dung ctia ArcGIS Pro.

Bang cach két hgp ArcGIS Pro SDK va ArcPy,
chuing ta c6 thé tan dung uu diém cla ca hai, tao ra
cac extension manh mé cho ArcGIS Pro. Cu thé,
chuing ta c6 thé tao ra cac giao dién ngudi dung tuy
chinh véi ArcGIS Pro SDK va sau do st dung ArcPy
dé thuc hién cac hoat ddng phéan tich dia ly phtic
tap. Trong tuong lai, phuong phap nay sé mé ra co
hoi méi dé mé& rong kha nang cla ArcGIS Pro va
tao ra cac cong cu dia ly m&i manh mé hon.

LGi cam on

Nghién ctiu nay dugc tai trg bdi Trudng Dai hoc
M® - Dia chat trong khudn khé dé tai NCKH s& T22-
04 cla ThS. Hoang Anh Buc chl nhiém: “Nghién
clu xay dung extension trong moi truéng ArcGIS
Pro phuc vu danh gia nguy cg thién tai dua trén
phudng phap hoc sau”.
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