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In�[1]: imSRUW�nXmp\�aV�np�
imSRUW�pandaV�aV�pd�
imSRUW�maWploWlib.p\ploW�aV�plW�

In�[2]: ##�cKaQge�fRQW�fRU�SORWV�
imSRUW�maWploWlib�
fURm�maWploWlib�imSRUW�rc�
maWploWlib.rcParamV['pdf.fonWW\pe']�=�42�#�WR�LPSRUW�We[W�LQ�LOOXVWUaWRU�
maWploWlib.rcParamV['pV.fonWW\pe']�=�42�
rc('fonW',**^'famil\':'Verif','Verif':['Arial']`)�
�
SMALL_SIZE�=�8�
MEDIUM_SIZE�=�10�
�
plW.rc('a[eV',�WiWleVi]e=SMALL_SIZE)�����#�fRQWVL]e�Rf�WKe�a[eV�WLWOe�
plW.rc('a[eV',�labelVi]e=MEDIUM_SIZE)����#�fRQWVL]e�Rf�WKe�[�aQd�\�OabeOV�
plW.rc('[Wick',�labelVi]e=SMALL_SIZE)����#�fRQWVL]e�Rf�WKe�WLcN�OabeOV�
plW.rc('\Wick',�labelVi]e=SMALL_SIZE)����#�fRQWVL]e�Rf�WKe�WLcN�OabeOV�
plW.rc('legend',�fonWVi]e=SMALL_SIZE)����#�OegeQd�fRQWVL]e�

In�[3]: ##�defLQe�cP2LQcK�fRU�SORW�VL]e�
def�cm2inch(*WXpl):�#�cP�WR�LQcK�fRU�fLgXUe�VL]e�
����inch�=�2.54�
����if�iVinVWance(WXpl[0],�WXple):�
��������UeWXUn�WXple(i/inch�fRU�i�in�WXpl[0])�
����elVe:�
��������UeWXUn�WXple(i/inch�fRU�i�in�WXpl)�

In�[4]: ##�LPSRUW�cKecNVKRW�daWa�fURP�e[ceO�VKeeW�
inpXW_paWh���=�'/UVerV/SXppl1_T­D­conYerVion/checkVhoW_daWa.[lV['�
�
Woporoa������=�pd.read_e[cel(inpXW_paWh,�VheeW_name=0)�
briVeiV������=�pd.read_e[cel(inpXW_paWh,�VheeW_name=1)�
glencoe1�����=�pd.read_e[cel(inpXW_paWh,�VheeW_name=2)�
cheVWer1_VW1�=�pd.read_e[cel(inpXW_paWh,�VheeW_name=4)�
mak\be_diYa1�=�pd.read_e[cel(inpXW_paWh,�VheeW_name=5)�
hijin[1������=�pd.read_e[cel(inpXW_paWh,�VheeW_name=6)�
lighWfinger1�=�pd.read_e[cel(inpXW_paWh,�VheeW_name=7)�
nimblefooW���=�pd.read_e[cel(inpXW_paWh,�VheeW_name=8)�

In�[5]: ##�PeUge�ZeOOV�fRU�VSecLfLc�aUeaV�
#�S1�
MD_S1��=�­np.concaWenaWe((cheVWer1_VW1['MD'].YalXeV,�mak\be_diYa1['MD'].YalXeV,��
������������������������hijin[1['MD'].YalXeV,�lighWfinger1['MD'].YalXeV,�nimblefooW['MD'].YalXeV))�#�PeaVXUe
TWT_S1�=�np.concaWenaWe((cheVWer1_VW1['TWT'].YalXeV,�mak\be_diYa1['TWT'].YalXeV,��
������������������������hijin[1['TWT'].YalXeV,�lighWfinger1['TWT'].YalXeV,�nimblefooW['TWT'].YalXeV))�#�WZR­
�
#�S2�
MD_S2��=�­np.concaWenaWe((Woporoa['MD'].YalXeV,�briVeiV['MD'].YalXeV,�glencoe1['MD'].YalXeV))�#�PeaVXUed�deS
TWT_S2�=�np.concaWenaWe((Woporoa['TWT'].YalXeV,�briVeiV['TWT'].YalXeV,�glencoe1['TWT'].YalXeV))�#�WZR­Za\­WU

In�[6]: ##�SRO\QRPLaO�UegUeVVLRQ�
#�S1�
p_S1��=�np.pol\fiW(TWT_S1,�MD_S1,�2,�fXll=TUXe)�
MD_S1_fiW�=�np.pol\Yal(p_S1[0],�TWT_S1)�
�
#�S2�
p_S2��=�np.pol\fiW(TWT_S2,�MD_S2,�2,�fXll=TUXe)�
MD_S2_fiW�=�np.pol\Yal(p_S2[0],�TWT_S2)�

In�[7]: ##�VRUW�daWa�
#�S1�
TWT_S1_VorW�=�VorWed(TWT_S1)�
MD_S1_fiW_VorW�=�VorWed(MD_S1_fiW,�reYerVe=TUXe)�
MD_S1_VorW�=�VorWed(MD_S1,�reYerVe=TUXe)�
�
#�S2�
TWT_S2_VorW�=�VorWed(TWT_S2)�
MD_S2_fiW_VorW�=�VorWed(MD_S2_fiW,�reYerVe=TUXe)�
MD_S2_VorW�=�VorWed(MD_S2,�reYerVe=TUXe)�

In�[8]: ##�fLW�accXUac\�
#�S1�
#�cRUUeOaWLRQ�cReffLcLeQW�
correlaWion_maWri[�=�np.corrcoef(MD_S1_fiW_VorW,�MD_S1_VorW)�#�cRPSaUe�MD1_VRUW�﴾deSWK�LQ�P�fURP�UegUeVVLRQ﴿
correlaWion_[\�=�correlaWion_maWri[[0,1]�
r_VqXared_S1�=�correlaWion_[\**2�
�
#�RRRW�MeaQ�STXaUe�EUURU�﴾RMSE﴿�
RMSE_S1�=�np.VqrW(((MD_S1�­�MD_S1_fiW)�**�2).mean())�
�
#�S2�
#�cRUUeOaWLRQ�cReffLcLeQW�
correlaWion_maWri[�=�np.corrcoef(MD_S2_fiW_VorW,�MD_S2_VorW)�#�cRPSaUe�MD2_VRUW�﴾deSWK�LQ�P�fURP�UegUeVVLRQ﴿
correlaWion_[\�=�correlaWion_maWri[[0,1]�
r_VqXared_S2�=�correlaWion_[\**2�
�
#�RRRW�MeaQ�STXaUe�EUURU�﴾RMSE﴿�
RMSE_S2�=�np.VqrW(((MD_S2�­�MD_S2_fiW)�**�2).mean())�

In�[9]: ##�caOcXOaWe�WLPe­deSWK�cRQYeUVLRQ�fURP�1000­5500�[P]�deSWK�
�
TWT������=�np.linVpace(1500,�8000,�1500)�
depWh_S1�=�np.pol\Yal(p_S1[0],�TWT)�
depWh_S2�=�np.pol\Yal(p_S2[0],�TWT)�

In�[10]: ##�SORW�
�
VaYe_paWh�=�'/UVerV/SXppl1_T­D­conYerVion/'�
�
fig1,�a[V�=�plW.VXbploWV(1,2,�figVi]e=cm2inch(18.5,10))�
�
#�S1�
a[=a[V[0]�
a[.VcaWWer(cheVWer1_VW1['TWT'].YalXeV,�cheVWer1_VW1['MD'].YalXeV,��
�����������facecolor='b',�marker�=�'o',�V=20,�alpha=0.5,�edgecolorV='none',�label='CheVWer1­ST1')�
a[.VcaWWer(hijin[1['TWT'].YalXeV,�hijin[1['MD'].YalXeV,��
�����������facecolor='r',�marker�=�'o',�V=20,�alpha=0.5,�edgecolorV='none',�label='Hijin[­1')�
a[.VcaWWer(nimblefooW['TWT'].YalXeV,�nimblefooW['MD'].YalXeV,��
�����������facecolor='k',�marker�=�'o',�V=20,�alpha=0.5,�edgecolorV='none',�label='NimblefooW­1')�
a[.VcaWWer(mak\be_diYa1['TWT'].YalXeV,�mak\be_diYa1['MD'].YalXeV,��
�����������facecolor='g',�marker�=�'o',�V=20,�alpha=0.5,�edgecolorV='none',�label='Mak\be­DiYa­1')�
a[.VcaWWer(lighWfinger1['TWT'].YalXeV,�lighWfinger1['MD'].YalXeV,��
�����������facecolor='orange',�marker�=�'o',�V=20,�alpha=0.5,�edgecolorV='none',�label='LighWfinger­1')�
�
a[.ploW(TWT,�­depWh_S1,�'r­­',�lZ=2,�label�=�'pol\nomial�fiW')�
�
a[.fill_beWZeen(np.arra\((0,5000)),�3865,�4838,�
����������������color='r',lineZidWh=0,�alpha=0.3,�]order=0,�label='area�of�inWereVW')�
�
�
#�aQQRWaWLRQ�
a[.We[W(200,�350,�'$�3.466e^^­4`[^2�­�4.559e^^­1`[�+�1.115e^3�$',�fonWVi]e=8)�
a[.We[W(200,�650,�'R�=�'�+�VWr("%.3f"�%�r_VqXared_S1),�fonWVi]e=9)�
�
a[.VeW_\lim(0,5500)�
a[.VeW_[lim(0,5000)�
�
a[.VeW(\label='depWh�[m]')�
a[.VeW([label='TWT�[mV]')�
a[.VeW_WiWle('a.�Sill�1',�Vi]e=12,�[=0.1)�#�TLWOe�
a[.legend(loc='loZer�lefW')�
�
a[.VeW_\lim(a[.geW_\lim()[::­1])��������#�LQYeUW�WKe�a[LV�
a[.[a[iV.Wick_Wop()���������������������#�aQd�PRYe�WKe�X­A[LV��
a[.[a[iV.VeW_label_poViWion("Wop")�
�
�
�
�
#�S2�
a[=a[V[1]�
�
a[.VcaWWer(briVeiV['TWT'].YalXeV,�briVeiV['MD'].YalXeV,��
�����������facecolor='g',�marker�=�'o',�V=20,�alpha=0.5,�edgecolorV='none',�label='BriVeiV­1')�
a[.VcaWWer(glencoe1['TWT'].YalXeV,�glencoe1['MD'].YalXeV,��
�����������facecolor='orange',�marker�=�'o',�V=20,�alpha=0.5,�edgecolorV='none',�label='Glencoe­1')�
a[.VcaWWer(Woporoa['TWT'].YalXeV,�Woporoa['MD'].YalXeV,��
�����������facecolor='b',�marker�=�'o',�V=20,�alpha=0.5,�edgecolorV='none',�label='Toporoa­1')�
�
a[.ploW(TWT,�­depWh_S2,�'r­­',�lZ=2,�label�=�'pol\nomial�fiW')�
�
a[.fill_beWZeen(np.arra\((0,5000)),�3303,�4029,�
����������������color='r',lineZidWh=0,�alpha=0.3,�]order=0,�label='area�of�inWereVW')�
�
#�aQQRWaWLRQ�
a[.We[W(200,�350,�'$�2.106e^^­4`[^2�+�8.580e^^­2`[�+�5.761e^2�$',�fonWVi]e=8)�
a[.We[W(200,�650,�'R�=�'�+�VWr("%.3f"�%�r_VqXared_S2),�fonWVi]e=9)�
�
a[.VeW_\lim(0,5500)�
a[.VeW_[lim(0,5000)�
�
a[.VeW([label='TWT�[mV]')�
a[.VeW(\label='depWh�[m]')�
a[.VeW_WiWle('b.�Sill�2',�Vi]e=12,�[=0.1)�#�TLWOe�
a[.legend(loc='loZer�lefW')�
�
a[.VeW_\lim(a[.geW_\lim()[::­1])��������#�LQYeUW�WKe�a[LV�
a[.[a[iV.Wick_Wop()��������������������#�aQd�PRYe�WKe�X­A[LV��
a[.[a[iV.VeW_label_poViWion("Wop")�
�
fig1.WighW_la\oXW()�
�
#�Vafe�fLgXUe�
#�SOW.VaYefLg﴾VaYe_SaWK�+�'TD_cRQY1.Sdf',�fRUPaW='Sdf',�WUaQVSaUeQW�=�TUXe﴿�


