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sglite3
matplotlib.pyplot plt
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datetime)
mpl_toolkits.basemap

numpy np
scipy
pandas as pd
sklearn.cluster

scipy.cluster.hierarchy
loc_check

networkx n
itertools cycle , groupby
py lab boxplot

matplotlib.colors mcolors

unixTimeConvert
mpl_toolkits.axes_gridl.inset_locator
datetime timedelta
shapely.geometry MultiPoint
math radians, cos, sin, asin, sqrt
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generate_polygons():
polygon
polygons =
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EstP.append(EstP[
polygons.append(Es
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Atl.append(Atl[ ])
polygons.append(At1l)
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Med.append(Med[ 1)
polygons.append(Med)
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AG.append(AG[ 1)
polygons.append(AG)
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NWE.append (NWE[ 1)

polygons.append (NWE)
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NEP.append(NEP[ 1)
polygons.append(NEP)
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FE.append(FE[ 1)
polygons.append(FE)
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Ind.append(Ind[ 1)
polygons.append(Ind)

rayCasting(x,y,poly):
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p2x,p2y = poly[i % n]

y > (ply,p2y)|
(ply,p2y):
x <= [ (plx,p2x):]
xinters = (y-ply)*(p2x-plx)/(p2y—ply)+plx
plx == p2X X <= xinters:
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plx,ply = p2x,p2y

inside

createTerminalArea(x,y) :|

p = shapely.geometry.Point([x, yl)

n_points =
d_km =
d = d_km x*
angles = np.linspace( , , h_points)
polygon = geog.propagate(p, angles, d
polygon=polygon.tolist()

polygon

createTerminalArea2(x,y,d_km):
= shapely.geometry.Point([x, yl)
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n_points =
d = d_km x #Diameter in meters
angles = np.linspace( , , h_points)
polygon = geog.propagate(p, angles, d)
polygon=polygon.tolist()

polygon

genAllTerminalAreas(df):
polygons =
i in range(@, lenl( K

p = createTerminalArea(df [ 1[i],dfl 1[i])

p.append(p[ 1)
polygons.append(p)
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polygons

pointsInsidePolygon(polygons,df,poly number):
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| '''df _temp = df[df['longitude']<xMax]|
| df_temp = df_temp[df_temp['longitude' ]>xMin]|
| df_temp = df_temp[df_temp['latitude' J>yMin ]|
| df_temp = df_temp[df_temp['latitude' J<yMax]''"'|
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(df.itertuples(),] )]
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row. longitude
ow. latitude
rayCasting(x,y,polygon):

cluster.append( |)|
[ el
cluster.append( ])|
df_out = df.copy()
df out]| ]=cluster

df_ou
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insidePolygon(row, polygons):
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row. longitude
row. latitude
i, polygon (polygons):
lon, lat = (xpolygon)
xMax = (lon)
(lon)
yMax (lat)
yMin = (lat)
x<xMax:
x>xMin:
y<yMax:
| y>yMin:|
rayCasting(x,y,polygon):
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haversine(lonl, latl, lon2, lat2):

(radians, [lonl, latl, lon2, lat2])

assignPolygon(df,polygons):
start = time.perf_counter()
df [ 1=—
df [ ] = df.apply(insidePolygon,args=[polygons],axis
end = time.perf_counter()
tot end-start

df, to

0
*

=1))
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inside(row):

= row. longitude

row. latitude
rayCasting(x,y,polygon
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xtract =
extract == :
df [
df [ I=df.apply(inside,axis= )
kuwait = df [df[ il




