areas

PAIS
matplotlib.pyplot plt

Basemap
statistics st

great_circle

MultiPoint

import pandas jas pd

PAIS

import geog

scipy
import sklearn.cluster |

sklearn.cluster

scipy.cluster.hierarchy

loc_check

networkx nx|
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

]
(@)

genAllTerminalAreas(df):

polygons =
i in range(0, len(dfI 1)):
p = createTerminalArea(df [ ] [i],dfl
p.append(p[0]) #Adding the first point

—_
~—

1[i])

createTerminalArea(x,y,d_km):
p = shapely.geometry.Point([x, yl)

| d = dkmx* 1000 [#Diameter in meters]

angles = np.linspace( , , h_points)




polygon = geog.propagate(p, angles, d)
polygon=polygon.tolist()
polygon

insidePolygon(row,polygons):
= row. longitude
row. latitude
i, polygon (polygons):
lon, lat = (xpolygon)
xMax = (lon)
xMin (lon)
yMax (lat)

= (lat

x<xMax:
x>xMin:
y<yMax:

rayCasting(x,y,polygon):

i

X

<
Il

<<
=
-
5
|

assignPolygon(df,polygons):

start = time.perf_counter()

df_out=df.copy()

df_outl 1=—2 #-2 means not yet classified

df_out[ ] = df.apply(insidePolygon,args=[polygons],axis=

end = time.perf_counter()

tot end-start
df_out, tot

obtainUniqueVisits/(df_poly,nodes,df_V):|
| portloglist = [0] * [len(nodes) #This will be the output list of portlogs for all nodes|
| mmsiInNode = df_poly['mnsi'1[df_polyl ]==i].unique()
| columns = ['DateTime’, "mmsi’|

columns = [ ’ , 'node'], 'LNG']
df_portLog = pd.DataFrame(columns = columns )

| forimmsi in mmsiInNode:

| df_temp = df_poly[df_poly['mnsi'[1==mmsi]

| df_temp['diff'[]=df_templ 1.diff()
df_temp2| ]=df_temp2 [ 1.diff()
df_temp2=df_temp2[df_ temp2| ]>=timedelta(days= )] |

| ING = df VI['gastap 1ldf VI ]==userid]

portloglList[il=df_portlLog

portloglList

rayCasting(

‘|

y,poly):

>
|
I~
o | =
(@]
'—l
< | X

inside

p1x,ply = polyl

I
—_
>

p2x,p2y = poly[i % n]
y > [ (ply,p2y) |
y <= (ply,p2y):

x <= [ (plx, p2x) ]
ply != p2y:
xinters = (y-ply)*(p2x-p1x)/(p2y—-ply)+plx
X <= Xinters:




plx,ply = p2x,p2y

inside

importVesselData():

df_V = pd.read_excel( ,sheet _name=



