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datetime
datetime timedelta
import pandas jas pd|
Basemap
stats
import pandas jas pd|

#import loc_check as LC
itertools cycle , groupby
matplotlib.colors mcolors

mpl_toolkits.axes_gridl.inset_locator

mgtplotlib.animgtion animation
calendarn

messagesMonthly(df1):
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lowDate = datetime.datetime( ,
highDate = datetime.datetime( ,1,1)
months = (pd.date_range(lowDate, highDate, freq= ). floor(]'d"))
]
| # To unix : unix = calendar.timegm(lowDate.timetuple())]
nMessages = ()
]
| for m in[ range(len(months)-1[) :|
dfMonth = df1[(df1[ ]>=months[m]) & (dfll I<months[m 1)1
nMessages.append(dfMonth [ l.count())
]
]
#tCheck for speed error]
SpeedError(dfl):
dfError = dfl[dfll[ 1> ]
totErrorVsNonError = (dfError)/ (df1)

speedErrorMonthly = messagesMonthly(dfError)
totmessagesMonthly = messagesMonthly(dfl)

a = np.array(totmessagesMonthly)

b = np.array(speedErrorMonthly)

ratioErrorMonthly = (b/a)



sEs = dfError| ].value_counts()
mPs = dfl[ ]1.value_counts() [#message per ship (all ships)

mPsE = mPs. loc[sEs.index]

]
errorVsNonError = sEs/mPsE

dfError, speedErrorMonthly, errorVsNonError, totErrorVsNonError, ratioErrorMonthly

posError = df1[~((df1[ l< ) & (df1l 1>—
~((dfll l< ) & (df1l 1>= )]

posError

months = pd.date_range( 1S T) wstrftime (%Y -%b") . tolist ()

axl.tick_params(axis= , labelcolor=color)

ax2 = axl.twinx()

ax2.set_ylabel(

ax2.plot(months, ratioErrorMonthly,color=color, label=
ax2.tick_params(axis= , labelcolor=color)

vals = ax2.get_yticks()

ax2.set_yticklabels([ .format(x) X vals])

fig.tight_layout()

axl.set_xticklabels(months, rotation= )

finaldataPlot(df merged,df noError,df final):

initial = messagesMonthly(df_merged)
after_error = messagesMonthly(df_noError)

final = messagesMonthly(df_final)

(/75 1) . strftime(" sy b)) . tolist()

months = pd.date_range( : , freg=

=

ax1l.set_xlabel(
axl.set_ylabel(
axl.plot(months,initial, label=
axl.plot(months,after_error, label=
axl.plot(months,final, label =
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ax1l.tick_params(axis='y"')
]
axl.set xticklabels(months, rotation=
ax1l.legend()
plt.show()
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plotMessages(df1l) :

mps = df1l ]1.value_counts()

| x = (mps)
[ ]
fig = plt.figure()
axl = fig.add_axes([ . , . , . , . 1)



ax1l.set_xlabel(
axl.set_ylabel(
axl.hist(x,bins= )]
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ax2 = fig.add axes([ . ,
ax2.set_xlabel(
ax2.set_ylabel(
ax2.hist(x,
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(,np.percentile(x, )),bins=

MessageGapsShip(df1l,uniqueMMSI):
df_out = pd.DataFrame(columns = [

i,mmsi (uniqueMMSI):

df_temp = df1[df1] ]==mmsi]

df_templ| ] = df_templ ].diff()
maxgap = df_temp] ] .max(
maxgapdays = maxgap/

gap24 = df_templ 1 [df_templ 1> 1.count() [gaps > 24 hours|

gap48 = df_temp]| ] [df_templ

gap72 = df_temp] ] [df_templ

gapWeek = df_templ 1[df_temp['diff'l> 1.count()

gapMonth = df_templ[ ] [df_temp] ] >
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temp_serie = pd.Series([mmsi,maxgap,maxgapdays,gap24,gap48,gap72,gapWeek,gapMonth], index=df_out. c(
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n_dayl = df_out.gap24.sum(
n_dayMonth= df_out.gapMonth.sum()
]
gaps = pd.Series([n_dayl,n_day2,n_day3,n_dayWeek,n_dayMonth], index=[
]

o

plotMessageGaps (gapsl7,gapsl8):

fig, ax1l = plt.subplots()

ax1l.set xlabel( )

axl.set_ylabel( , color=color)

ax2 = axl.twinx()



ax2.set_ylabel( , color=color) [# we already handled the x-label with ax]]
ax2.bar(x_axis2, height= (gaps18) ,width=width, color=color)

ax2.tick_params(axis= , labelcolor=color)
ax2.set_xticklabels([ ,

fig.tight_layout()

plt.show()

weeklyMMSI (df) :

weeks = pd.date_range(datetime.datetime( , , ),datetime.datetime( , o))
df_out = pd.DataFrame(columns = [
] <weeks [i

1)].nunique()

1,color=color)

def mmsiIMO(df5):

uniqueIMO = df5][ l.unique()
out = pd.DataFrame()
| temp = df5[['imo_num', 'mmsi'I1[dfS[]'imo_num']==imo]

out = out.append(temp.iloc[ 1,ignore_index= )]



