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dilyaa diddaia JS 8 ULl e cupilly ans 2 3lad Jaed dalad) G50 el
O Sagall elilaaY) oIS Cilia) lsd oo s &gyl (Kang cBan e
Glle Lelalas iy Al o(Adhaal) pailaadll (o) L) clyilill (ailad llas
bl G pailadd) Gl cballall SIS @l s fie dadall oL

.(Vopham et al., 2018, p. 4)

:Ldaat) clagheal) alai A daayl) TG

Bl oS dalles Ldhrall cilogleall alai A3y b 40K Dt il
cSllanll s3a LSS He¥) Callaiy La saleg eulfiag o JS8 G035 A i) (4
& Al Gl 35 cagally gl Allgind duea dolee lghean Laa (5)90 IS
ol DA e b)) Sy cclilall Lalleall lilee Jgud bl @lilSa) saall 13
o it Al daayd) Gl e al) Gling cagally gl s Les Jaal)
Gl ) osda 0 e cdahapall cbldl dallesy dulSdl cdllasl)
R N1 asly Python gsuldl
Python:¢gildl 41 i

(High-Level goial) dlle 45l i Lo Python (jsulll dal Gy
dle byl JSla Lelanty cipiie CVYS i3y ((OOP) asgill 45815 8y
3l Sjaan ( Sealioall Laojlly Aaalinll A o ctin ) Lin Anadall (ggicaal
Scripting duai daay 42 ahadinl ) laY b cclinkall apadl jghall
.(Python Software Foundation, 2021)41.«4: <<l syl anguage
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‘ Geospatial Python Libraries }

A\ 4

Y A J A 4

[ Read and write J [ Analysis and manipulating ‘ PROJECTIONS

v

J |
GDAL/OGR [ PYPRO J { Geod ] PROJ
[ Arcpy ‘ ‘ shapely ‘ { RSGISLib ‘ ‘ mapnik ‘ Geopandas

(Python Software Foundation, 2021) e falae) Gaaldl dae @ jaadl

Ol Aal) 2ssY) cilii€a 1(1) <&

<Oldanlls oLall - scripting languageias das y 42l (gnlll aadiasg

de gane DA e «lilid) dallasy «(Mohamed Shamroukh, 2022) 4sl<dll
e U e Lyl iy ) () Python libraries eyl claSal ¢ 858
LSl 5l g ¢ laay rmall maite JS5 LSl oda gy (gl
shapely, Geopandas, 4o 4ulKdl cdulanl b et Lyl
On Wpshs 5 By e gag ATCPY (sl ) AiSe I A8l cmapnik
o iy AARC/GIS zaliy i jupeil €8T Al Gigally ciludyall agaa )8
Azl 0l A DA (e A1) EDllally il dallas Cillee sla) Gk

e pl) 25€d) oda

modules clasglly imodules clasg ds gana (e O 985 O bl dat L8 Liag ) dacal) ()
daga il daaan ey palgffcilaglad o (ggint il Ail Augi€e cilila (e Blue (A
Agaladin) Balely cjlesing (Saig cuda (e 3680 LS Aalal) (g0 Baraa
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aludl B ) acs (gl A0Sl aleSY) clina o (1) ISy praaly

S O lele daailly cclilall el Jo¥) mell Limayal) i€l wigh cdad

Loyl L 2ig5 ey (Aadlly (ddadl) lilull GDAL/OGR ciliall oda

PYPROJ, Geod, PROJ (e IS leliaiy cclilanly clailusalls Bl ansill 3

Al sl ehaly libal) dallaa 5 avdll & Laell cilaSa) Sgs
.Arcpy, Shapely, RSGISLIB, mapnik, Geopandas g,

# Import system modules

import arcpy

import os

# Set local variables

in_features = "'services.shp"

clip_features = "'city.shp"

out_feature_class = ""E:/output/cityservices.shp"

# Execute Clip

arcpy.Clip_analysis (in_features, clip_features, out_feature_class, ")
print (**Analysis completed™)

Arcpy 4:iSa aladiu aax oaii(V) JS&

shal B Arcpy  sb byl 4Sag Ol dad aladiul (V) JSEN e eda
elgiil eaagi Al delbiba o8 dnaall gas Jaksy Gleadll Glily de ganal paliai)
Baasall calalaall L
R _Yin -

caally cabliall ehaly (libull dalleal dlalSie dnayy ding 42l &
Bl G ey Asgen Leiaty Ul ae Jalaill e 8538 Lgaals cled el
dalas lgaly cdulaadl Clel) (e dedin degena b ROV 25k clyadl) o
(Venables il cllas il ogusll (apel) i) e Slad il
.etal.,, 2021, p. 2)
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S5m0 e dands chihaal) cillad) Qilasy cpimpe 8 V) AR aadied
aoed gl Baaa Cillag dilaa) (DA (e ddhrall Cilasleall als Gy iy
R Zsapd ainll e desene DA e L€l @l dallee cillee
a3 ROYIARN Gmapll aial) sae il o e <8 i3s3 (packages
-(CRAN, 2021)4csiia dunap i) YA O
(e bl lgalatial gy A ccilagl e waadl R Y AR paag
f e ) Adhaal) Gl e Us S0 Gty dalSa) i) sy
e ge Al Ciloslee D) dai (sS led i gise (o Slaiay)
Ul 58l deriicaall Lyl aiall 550 (e rgdal dumasll dojall 2235 adgal
Gl clile ae Jalat Al damayd) aial) Abal e clgale Jaaelly (Al<all
doaayll dajall Jelats Laiy craster, terra, stars (e < Raster Data 4:5.a)
el ayall dunasall ial) dbial (ya5 « Vector Data dubhadl) ilibull as SP
(Bivand, RColorBrewer, sp, raster, viridis, classint , rcosmo <.l

2021)

longitude <- ¢(-116.7, -120.4, -116.7, -113.5, -115.5, -120.8, -119.5, -113.7, -113.7, -110.7)
latitude <- c(45.3, 42.6, 38.9, 42.1, 35.7, 38.9, 36.2, 39, 41.6, 36.9)

lonlat <- cbind(longitude, latitude)

library(sp)

pts <- SpatialPoints(lonlat)

crdref <- CRS(*+proj=longlat +datum=WGS84")

pts <- SpatialPoints(lonlat, proj4string=crdref)

SPp daj aladiy @ oad i(N) Jsa

A Al cilasdailly (SN (e degara ¢ Ble A R packages daajl) dajall
OSay Baaa iy ddla) 3k e RV Aad b j5ail (R Y adiae J (e Wl a5
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il Jiid 4 SP Loyl Aajally R Y1 AR alasiad (A) IS0 (e ek
Lol calilaa) DA e Adass Al<e

:Algorithms el jlsad) : ey,

dudll By cad Gl Y ¢33 cmaly Jubess o Algorithm Oaa el
(Erickson, ase gy st 4 aad) Lo saleg ¢ A3V Glebell 0K
ehy BSAl A da) lsall axig Badaa dega SladY chal & < 2019, p. 1)
faame AlChe (a3 of Al e cmy dle Sy ¢S ey
0o Ble o A lidll AT cian 4 ¢ (Richard Szeliski, 2020, p. 3)
(Kennedy, 2000, p. sxs d<ae Jal e il (Ko Al 2elgall (e degana
2)

aul (pa ARiia Wyen Y algorismus Lasdl) dalsh) (e dida dalS & Luajlsad) O
e lalgu) Aly pall ale (uude shy calua Aoy dliy clualy alle sag ¢ ajslsad)
(The Editors of Encyclopaedia Britannica, 2022). L) xal) L;
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Yes

Analysis

False

(Richard Szeliski, 2020, p. 265) e Talacl aald) dae i jradl)
Aaai ledd) 4y 1(4) JSa

:AISal) eddattly el leddl

Wil ey ddanddl cKa Jal Goag S dalas gabal Lels) caay
Interpolation Blady) cilua))led ¢AnlKall cdlulanll 8 daadial) Gilia))lsall
paal) ) syl (IDW, Kriging, Spline Jis #shawl) cidllas 8 deddiel)
Al DI Ja (A Gl ledd) aadias Al (dulkall cllanl) culdnka g
A ggn bl okt ) @iy EKaL Ja Jgad luilSa) (e yign Wl
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Design

.

/ Analyze

Implementation

No
Experiment |q
L
Create GUI

(Erickson, «(Richard Szeliski, 2020, p. 3:26) Talaie) Gl Jae @ jaadll
2019, p. 350:360)

Al Jalaill daajled oly dalsa z(V4) JS&
Jabye e SIS Jalail) daaylsd ol dabye o (Vo) JSEN (e ek
tdaball 03¢l duads b Lady cdludidiag ¢lgin Lo dla)iie
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:Design aiaail) .9

s gl sie A5 lalaly chai Iyl iogall Judul) ppacctl) dls oy 2oy
st U5 8 bl 238 Jiasg ol ) Ysams DA (s0 Ly clghal s
e leall

[ Start Analysis ]

r

Import Modules

Input Database

Analysis

Output
Database

r

Analysis completed
successfully

() USa e aldiel aldl dee t jauadl)

ASal Julaill daajlsd ananal 1(VY) JS&
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:Analysis (Jaladl) .Y
cladaets lllate aaaty cdae)lsall  JAnsal) aveaill Jalas s jall oda A

t Y1 ks Aae) ylsal) oda Gl sl secaill Ty

Nede Loy ol ki s Al cilalall Ldhaa cilily sacld

CAlKall edldanll gudad e daslll calalall dad)jrs clily sacld —0o
integrated development environment (IDE) dlalSia jighs & —
Python. (jgul daapll 42l -2

Time Judall alai ae Jalaill OS Module (Arcpy daayl) doall  —a
LDl et A plsal) 4B anied (sd) il lead clldModule

L ]

L 4 ‘
L 3

| Arcpy I 05 | time

(1)) J<a e Talae) Gald) Jee 2 jaadl)

ISl e G s oy cbldale 1() Y) JS&
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:Implementation wawll . ¥

Alldg lgaranal &5 Al cdaay)ledll aandl 35S LGS A jall 238 4 S
Arcpy. dosayll 4ol Ll by (Python (gl daal) 45l aladiul

# created by: Mohamed shamroukh Supervised by Prof.Mohamed Alkhuzamy Aziz

# importing analysis module

import arcpy

ort time

ort os

start_time = time.time()

# Set the workspace for ListFeatureClasses

arcpy .env.workspace = r"D:wmawork\ALGORITHM\data"

arcpy.env.overwriteOutput = True

AnalysisOutput = r"D:\mawork\ALGORITHM\OUTPUT.gdb"

CityBorder = r"D:\mawork\border.shp"

# Use the ListFeatureClasses function to return a list of shapefiles.

FeatureClasses = arcpy.ListFeatureClasses()

# loop through the list of shape files

for ifc in PeatureClasses:
BUFFER = os.path.join{AnalysisOutput, os.path.splitext(ifc) [0] + "BUF")
arcpy.Buffer analysis(ifc, BUFFER, 500, "FULL", "ROUND", "ALL", "", "PLANAR")
print "buffer analysis completed"
CLIP = os.path.join(AnalysisOutput, os.path.splitext(ifc) [0] + "CLP")
arcpy.Clip_ analysis (BUFFER, CityBorder, CLIP, "")

print "CLIP analysis completed"
arcpy .AddGeometryAttributes management (CLIP, "AREA", "METERS", "SQUARE KILOMETERS", "")
print "area field added "
print ife + ' done’
# time elapsed
elapsed time = time.time() - start time

time.stritime ("3H:3M:35", time.gmtime (elapsed time))
print "elapsed time: ", elapsed time
nt "Analysis completed successfully"

PyCharm zaliy aladiuby ogulll 4 e lalae) Galll dee 1 jaql)
Aall Jalatl) daaj sl el pall) :(V¥) <&

:Experiment 4,5l . ¢

Gob o ol pall e @l daeylsall sl Asall eds b
Bagasall Cililall Cispgdy «BLESI 5 Lae sl vl Gatll iyl
gen e Al DA Gaulai & ey calaall ol (Badhrall cliball sl Jals
Cdjrinly (lajiall Lacmdd) SUL acl b il Bis 5 csaaaal) il
Cile JSU )i (£) sf lala (£) ae e edldatl) gadanl 2l (V1) sai dalaal)
ARC/GIS &y Jals olsi A sty «Stand Alone 4l L6 sapn (ai€ el
ccale Syl (o

= VoA



YOYY gde () asl (YY) aal Uy ) 408 Al

Run: analysisAlgorithm

> C:\Python27\ArcGIS18.7\python.exe D:/mawork/ALGORITHM/analysisAlgorithm.py
buffer analysis completed
CLIP analysis completed
kg.shp done

buffer analysis completed
CLIP analysis completed
scl.shp done

buffer analysis completed
CLIP analysis completed
sc2.shp done

buffer analysis completed
CLIP analysis completed
sc3.shp done

elapsed time: 16.0020000935
analysis has been completed

PyCharm galiy aladiuliy ogulll 2l Je lalde) Galll dae 1 jaaqll

H
& 4l

= e

B I:Structure

: Favorites

ASal Jalaill daajlsdd (uail) R () £) JS&
:Graphical User Interface (GUI) 4wl dgalshl .o
o ol o Ky n padtesall A 5386 Oduspull dgalsll g
RENER[PAJEN P JPICHJIE LN VP JOPIPRECION SO PRE S BN

= Smart Spatial Analysis — ] >
Input gdb or data lecation
[ D:ymawor K\ALGORITHM\data =]
Output gdb
[ Dr¥ymawerk\ALGORITHM\OUTPUT. gdb ==
Input city border
[DimaworkiALGORITHM border.shp ~

QK Cancel Environments. .. Show Help >>

Arc/GIS (PyCharm zaliy sladiubiy el al e lalaie) Galll dae @ jaadll
PSR Jalatl) daa i) Anagal dgalgd 1(V0) JSE

cpaaiual) cilgaly ¢ daai 4 graphical user interface (GUI) &g dgalsh O

(The -dsaguy J&T e 3B of LaLAY Cligine ga Jolill o oSaly DA (o Al
Editors of Encyclopaedia Britannica, 2020)
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Integrating GIS, GeoAl, and Geospatial Programming
to Support Methods of Spatial Data Analysis

Abstract:
The field of geographic information science has seen a recent

trend towards smart spatial analysis, which involves processing
large amounts of spatial data, or Big Geodata, to extract information
for decision-making. Smart Maps provide data and statistics on
geographical features and phenomena, including networks to
determine optimal routes, community participation and historical
site information, and government services .

Geospatial Artificial intelligence applications enhances GIS
capabilities through smart models trained on data to identify
geographic phenomena and extract information from satellite data.
Additionally, programming plays a significant role in enhancing
GIS capabilities by developing analytical tools, building new
functions, and automating tasks. Algorithms serve as a starting
point for complex spatial analysis with multi-criteria analysis,
providing a constructive format for implementing analytical
operations and comparing results to reach a final map of
alternatives for decision-makers, and can be applied to Big
Geodata.

Keywords: Smart Spatial Analysis, Smart maps, Geo-Atrtificial
intelligence, Geospatial programming, spatial analysis Algorithms.
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