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3OXVLHXUV�IDFWHXUV�SHXYHQW�DWWpQXHU�OH�VLJQDO�UDGLR�ORUV�GH�VRQ�SDUFRXUV�HQWUH�XQH�
DQWHQQH� pPHWWULFH� HW� XQH� DQWHQQH� UpFHSWULFH�� � 2Q� SHXW� FLWHU� FRPPH� VRXUFHV�
G¶DWWpQXDWLRQ���OD�YpJpWDWLRQ��OHV�JD]�GH�O¶DWPRVSKqUH��OH�EURXLOODUG��OD�YDSHXU�
G¶HDX�� OHV� LQVWUXPHQWV� GH� WUDQVPLVVLRQ�� OD� SOXLH�� OD� WHPSpUDWXUH�� HWF���� /HV�
VRXUFHV�G¶DWWpQXDWLRQ�GLIIpUHQW�VHORQ�OH�FOLPDW�HW�OH�UHOLHI�GH�FKDTXH�FRQWLQHQW�
YRLUH�GH�FKDTXH�SD\V��'DQV�FH�WUDYDLO�QRXV�FKHUFKRQV�j�PRQWUHU�TX¶LO�\�D�XQ�OLHQ�
HQWUH� O¶DWWpQXDWLRQ� GX� VLJQDO� PLFUR�RQGH� HW� OD� YLVLELOLWpғ� PpWpRURORJLTXH� HQ�
SUpVHQFH�GH�SRXVVLqUH��/D�YLVLELOLWpғ�PpWpRURORJLTXH�HVW�XQ�IDFWHXU�WUqV�LPSRUWDQW�
SRXU� OD�VpFXULWpғ�GHV� WUDQVSRUWV� URXWLHUV��PDULWLPHV�� IHUURYLDLUHV�HW�DpULHQV��(Q�
SUpVHQFH�GH�SRXVVLqUH�OD�YLVLELOLWpғ�HVW�IRUWHPHQW�UpGXLWH�HW�RQ�FRQVWDWH�DXVVL�XQH�
IRUWH�DWWpQXDWLRQ�GX�VLJQDO�PLFUR�RQGH�VH�SURSDJHDQW�HQWUH�GHX[�DQWHQQHV��(Q�
UpDOLVDQW� XQH� UpJUHVVLRQ� OLQpDLUH� VXU� OH� QXDJH� GH� SRLQW� DWWpQXDWLRQ�YLVLELOLWp��
QRXV� SURSRVRQV� XQH� PpWKRGH� G¶HVWLPDWLRQ� HQ� WHPSV� UpHO� GH� OD� YLVLELOLWp�
FRQQDLVVDQW�O¶DWWpQXDWLRQ�GHV�VLJQDX[�PLFUR�RQGHV��8QH�PHVXUH�GH�FRUUpODWLRQ�
HQWUH� OD� YLDELOLWp� HVWLPpH� SDU� QRWUH� PpWKRGH� j� SDUWLU� GHV� GRQQpHV� UpHOOHV�
G¶DWWpQXDWLRQ�GH� O¶RSpUDWHXU�GH� WpOpSKRQLH�PRELOH�7HOHFHO� )DVR�6$� �%XUNLQD�
)DVR�� HW� OHV�PHVXUHV� GH� YLVLELOLWpғ� GH� O¶$JHQFH�1DWLRQDOH� GH� OD�0pWpRURORJLH�
�$1$0��GX�%XUNLQD�)DVR�D�GRQQp�XQ�FRHIILFLHQW�GH�FRUUpODWLRQ�GH�������
$%675$&7��
6HYHUDO� IDFWRUV�FDQ�DWWHQXDWH�UDGLR�VLJQDO�EHWZHHQ�WUDQVPLWWLQJ�DQG�UHFHLYLQJ�
DQWHQQD�� 2QH� FDQ� FLWH�� YHJHWDWLRQ�� DWPRVSKHULF� JDVHV�� IRJ�� ZDWHU� YDSRU��
WUDQVPLVVLRQ� LQVWUXPHQWV�� UDLQ�� WHPSHUDWXUH�� HWF����7KH� VRXUFHV�RI� DWWHQXDWLRQ�
GLIIHU�DFFRUGLQJ� WR� WKH�FOLPDWH�DQG� WKH� UHOLHI�RI�HDFK�FRQWLQHQW�RU�HYHQ�HDFK�
FRXQWU\�� ,Q� WKLV�ZRUN�ZH� DLP� WR� VKRZ� WKDW� WKHUH� LV� OLQN�EHWZHHQ�PLFURZDYH�
VLJQDO� DWWHQXDWLRQ� DQG� ZHDWKHU� YLVLELOLW\� LQ� WKH� SUHVHQFH� RI� GXVW�� :HDWKHU�
YLVLELOLW\� LV� D� YHU\� LPSRUWDQW� IDFWRU� IRU� WKH� VDIHW\� RI� URDG�� VHD�� UDLO� DQG� DLU�
WUDQVSRUWDWLRQ�� ,Q� WKH�SUHVHQFH�RI� GXVW�� WKH� YLVLELOLW\� LV� VWURQJO\� UHGXFHG� DQG�
WKHUH�LV�DOVR�D�VWURQJ�DWWHQXDWLRQ�RI�WKH�PLFURZDYH�VLJQDO�SURSDJDWLQJ�EHWZHHQ�
WZR�DQWHQQDV��%\�SHUIRUPLQJ�D� OLQHDU� UHJUHVVLRQ�RQ� WKH�DWWHQXDWLRQ�YLVLELOLW\�
VFDWWHU� SORW�� ZH� SURSRVH� D� PHWKRG� IRU� UHDO�WLPH� HVWLPDWLRQ� RI� WKH� YLVLELOLW\�
NQRZLQJ� WKH� PLFURZDYH� VLJQDOV� DWWHQXDWLRQ�� $� FRUUHODWLRQ� PHDVXUHPHQW�
EHWZHHQ�WKH�YLVLELOLW\�HVWLPDWHG�E\�RXU�PHWKRG�IURP�WKH�UHDO�DWWHQXDWLRQ�GDWD�RI�
WKH�PRELOH�SKRQH�RSHUDWRU�7HOHFHO�)DVR�6$��%XUNLQD�)DVR��DQG�WKH�YLVLELOLW\�
PHDVXUHG�E\� WKH�1DWLRQDO�0HWHRURORJLFDO�$JHQF\�RI�%XUNLQD�)DVR��$1$0��
JDYH�D�FRUUHODWLRQ�FRHIILFLHQW�RI�������

,��,1752'8&7,21��
(Q�PpWpRURORJLH��OD�YLVLELOLWp�HVW�GpILQLH�FRPPH�OD�SOXV�
JUDQGH�GLVWDQFH�GDQV�XQH�GLUHFWLRQ�GRQQpH�j�ODTXHOOH�LO�
HVW� SRVVLEOH� GH� YRLU� HW� G
LGHQWLILHU� XQ� REMHW� QRLU�
SURpPLQHQW�FRQWUH�OH�FLHO�j�O
KRUL]RQ�HQ�SOHLQ�MRXU��RX�OD�
SOXV� JUDQGH� GLVWDQFH� j� ODTXHOOH� LO� SRXUUDLW� rWUH� YX� HW�

UHFRQQX�OD�QXLW�VL�O
pFODLUDJH�JpQpUDO�pWDLW�SRUWp�DX�QLYHDX�
GH�OD�OXPLqUH�QRUPDOH�GX�MRXU��1��'DYLG�HW�DO����������
�
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3OXVLHXUV�PpWKRGHV�RQW�pWp�SURSRVpHV�SRXU�O¶HVWLPDWLRQ�GH�
OD�YLVLELOLWp�PpWpRURORJLTXH�HQ�SpULRGH�GH�EURXLOODUG��2Q�
SHXW� GLVWLQJXHU� TXDWUH� SULQFLSDOHV� DSSURFKHV�TXL� VRQW���
O¶DSSURFKH� EDVpH� VXU� XQ� REVHUYDWHXU� KXPDLQ�� FHOOH�
H[SORLWDQW�OD�WpOpGpWHFWLRQ�SDU�ODVHU��/,'$5���OHV�PpWKRGHV�
EDVpHV� VXU� GHV� YLVLRQQHXVHV� RSWLTXHV�� OHV� PpWKRGHV�
XWLOLVDQW� GHV� FDPpUDV� �+�� &KDDEDQLD� HW� DO�� ������� 2��
.RODZROH� HW� DO��� ����� ��1��'DYLG� HW� DO��� ������ �������1��
+DXWLpUH� HW� DO��� ������� 3OXV� UpFHPPHQW� GHV� PpWKRGHV�
H[SORLWDQW�OHV�PLFUR�RQGHV�FRPPHUFLDOHV�GHV�RSpUDWHXUV�GH�
WpOpSKRQLH� RQW� pWp� SURSRVpHV� SRXU� HVWLPHU� OD� YLVLELOLWp�
PpWpRURORJLTXH�HQ�SUpVHQFH�GH�EURXLOODUG��1��'DYLG�HW�DO���
��������������
'DQV�FH�WUDYDLO�QRXV�FKHUFKRQV�j�XWLOLVHU�OD�WHFKQLTXH�GHV�
PLFUR�RQGHV�SRXU�HVWLPHU�OD�YLVLELOLWp�PpWpRURORJLTXH�HQ�
SUpVHQFH�GH�SRXVVLqUH��1RXV�PRQWURQV�G¶XQH�SDUW�TX¶LO�\�D�
XQH�UHODWLRQ�HQWUH�O¶DWWpQXDWLRQ�GX�VLJQDO�PLFUR�RQGH�HQWUH�
GHX[� DQWHQQHV� GH� WpOpFRPPXQLFDWLRQV� HW� OD� YLVLELOLWp�
PpWpRURORJLTXH� HQ� SUpVHQFH� GH� SRXVVLqUH�� '¶DXWUH� SDUW�
QRXV� pWDEOLVVRQV� XQ� OLHQ� OLQpDLUH� HQWUH� OD� YLVLELOLWp� HW�
O¶DWWpQXDWLRQ� GXH� j� OD� SRXVVLqUH�� $SUqV� DYRLU� GpFULW� OD�
PpWKRGH�� QRXV� SUpVHQWHURQV� OHV� UpVXOWDWV� REWHQXV� ORUV�
G¶XQH�VDLVRQ�G¶KDUPDWWDQ�DX�%XUNLQD�)DVR��

,,��0$7(5,(/�(7�0(7+2'(6�

/D�ILJXUH���PRQWUH�OH�V\VWqPH�G¶DFTXLVLWLRQ�XWLOLVp�SRXU�
O¶H[SpULPHQWDWLRQ���

�
Figure 1 : Système d'acquisition des niveaux des signaux émis 
(Tx) et reçu (Rx) sur des liens micro-ondes commerciales de 

Telecel Faso. 

/HV� GRQQpHV� XWLOLVpHV� GDQV� FH� WUDYDLO� VRQW� LVVXHV� GH�
O¶RSpUDWHXU� GH� WpOpSKRQLH� PRELOH� 7HOHFHO� )DVR� �%XUNLQD�
)DVR��VXU�OD�SpULRGH�GH�QRYHPEUH������j�DYULO�������(OOHV�
RQW�pWp�FROOHFWpHV�SDU�OH�V\VWqPH�G¶DFTXLVLWLRQ�LOOXVWUp�FL�
GHVVXV�� &H� V\VWqPH� G¶DFTXLVLWLRQ� HVW� LQVWDOOp� DX�
/DERUDWRLUH� 0DWpULDX[� HW� (QYLURQQHPHQW� �/$�0(�� GH�
O¶8QLYHUVLWp�-RVHSK�.,�=(5%2��%XUNLQD�)DVR����7RXV�OHV�
OLHQV� VRQW� ORFDOLVpV� j� 2XDJDGRXJRX� �%XUNLQD� )DVR��� LOV�
pPHWWHQW�j�XQH�IUpTXHQFH�FRPSULVH�HQWUH���*+]�HW����*+]��
HW�RQW�XQH� ORQJXHXU�YDULDQWH� HQWUH� � ������NP�j������NP��
3RXU� OHV� OLHQV� PLFUR�RQGHV� FRPPHUFLDOHV� �&0/� SRXU�
&RPPHUFLDO�0LFURZDYH�/LQN���OD�SXLVVDQFH�pPLVH��7[��HVW�
W\SLTXHPHQW�FRQVWDQWH��SXLVVDQFH�IL[pH�SDU�O¶RSpUDWHXU�GH�

WpOpSKRQLH�� WDQGLV� TXH� OD� SXLVVDQFH� UHoXH� �5[�� YDULH�
VXLYDQW� OHV� FRQGLWLRQV� FOLPDWLTXHV�� &HV� SXLVVDQFHV� VRQW�
HQUHJLVWUpHV� SDU� QRWUH� V\VWqPH� G¶DFTXLVLWLRQ� j� LQWHUYDOOH�
G¶XQH�PLQXWH��

/RUVTXH� OH� VLJQDO� pPLV� HQWUH� GHX[� DQWHQQHV� GH�
WpOpFRPPXQLFDWLRQV�UHQFRQWUH�XQH�QDSSH�GH�SRXVVLqUH�� LO�
SHUG�HQ�SXLVVDQFH�j�FDXVH�GH�O¶HIIHW�GH�OD�SRXVVLqUH��&HWWH�
DWWpQXDWLRQ�VXSSOpPHQWDLUH�GXH�j�OD�SRXVVLqUH�HVW�XWLOLVpH�
SRXU�HVWLPHU�OD�YLVLELOLWp�PpWpRURORJLTXH��

3RXU� GpWHUPLQHU� O¶DWWpQXDWLRQ� VXSSOpPHQWDLUH� GXH� j� OD�
SRXVVLqUH� VXU� XQH� OLDLVRQ� PLFUR�RQGH� FRPPHUFLDO� GH�
WpOpFRPPXQLFDWLRQV�� LO� HVW� QpFHVVDLUH� GH� FRQQDvWUH�
O
DWWpQXDWLRQ� LQLWLDOH� OH� ORQJ� GX� WUDMHW� GXH� DX[� DXWUHV�
SKpQRPqQHV�� QRWDPPHQW� OD� SURSDJDWLRQ� HQ� HVSDFH� OLEUH��
/¶DWWpQXDWLRQ� WRWDOH� HQWUH� OHV� GHX[� DQWHQQHV� GH�
WpOpFRPPXQLFDWLRQV�HQ�SUpVHQFH�XQLTXHPHQW�GH�SRXVVLqUH�
SHXW�rWUH�PRGpOLVpH�SDU�O¶pTXDWLRQ�������

ሻݐሺݕ ൌ ݔܶ െ ሻݐሺݔܴ ൌ ሻݐሺߜ ൅ ܾ�����������������������������������������

'DQV�FHWWH�pTXDWLRQݕ��ሺݐሻ>G%@�HVW�O¶DWWpQXDWLRQ�WRWDOH�HQWUH�
OHV� GHX[� DQWHQQHV�� HOOH� HVW� PHVXUpH� SDU� OH� V\VWqPH�
G¶DFTXLVLWLRQߜ��ሺݐሻ >G%@� HVW� O¶DWWpQXDWLRQ� VXSSOpPHQWDLUH�
GXH�j�OD�SRXVVLqUH��ܾ>G%@�UHSUpVHQWH�O¶DWWpQXDWLRQ�GXH�j�OD�
SURSDJDWLRQ�HQ�HVSDFH�OLEUH�HQFRUH�DSSHOpH�OLJQH�GH�EDVH��
3RXU� XQH� OLDLVRQ� GRQQpH� GRQW� RQ� FRQQDLW� OD� IUpTXHQFH�
G¶pPLVVLRQ� HW� OD� ORQJXHXU� GX� OLHQ�� OD� OLJQH� GH� EDVH� HVW�
LQGpSHQGDQWH�GX�WHPSV�HW�HVW�GpWHUPLQpH�SDU�O¶pTXDWLRQ�����
�5HF��8,7�5�3�����������������

ܾ ൌ ሻܤிሺ݀ܮ� ൌ ͵ʹǤͶ ൅ ʹͲ݈݃݋ଵ଴ሺ݀௞௠ሻ ൅ ʹͲ݈݃݋ଵ଴ሺ݂ீ ௛௭ሻ�
������

$LQVLݕ��ሺݐሻ�HW�ܾ�pWDQW� FRQQXV�� RQ� GpWHUPLQH� O¶DWWpQXDWLRQ�
GXH�j�OD�SRXVVLqUH�SDU�O¶pTXDWLRQ�������

ሻݐሺߜ ൌ ሻݐሺݕ െ ܾ�������������������������������������������������������������

/HV�GRQQpHV�G¶DWWpQXDWLRQߜ��ሺݐሻ�� GXH� j� OD� SRXVVLqUH� VRQW�
HQVXLWH� FRUUpOpHV� DYHF� OHV� PHVXUHV� GH� YLVLELOLWp� IRXUQLHV�
O¶$JHQFH� 1DWLRQDOH� GH� OD� 0pWpRURORJLH� �$1$0�� GX�
%XUNLQD�)DVR��SRXU�GpWHUPLQHU�OHV�SDUDPqWUHV�GH�OD�GURLWH�
G¶DMXVWHPHQW� HQWUH� FHV� GHX[� JUDQGHXUV�� &HV� SDUDPqWUHV�
SHXYHQW� rWUH� DORUV� XWLOLVpV� SRXU� HVWLPHU� HQ� WHPSV� UpHO� OD�
YLVLELOLWp�FRQQDLVVDQW�O¶DWWpQXDWLRQ��

,,,��5(68/7$76�(7�',6&866,21�

/D�ILJXUH���PRQWUH�UHVSHFWLYHPHQW�OHV�QLYHDX[�GHV�VLJQDX[�
pPLV��ܶݔ�>G%P@���UHoX��ܴݔ>G%P@��HW� O¶DWWpQXDWLRQ��ܶݔ െ
����G%@�VXU�XQ�OLHQ�GH�ORQJXHXU<��ݔܴ��NP��HQUHJLVWUpV�DX�
FRXUV�GX�PRLV�GH�QRYHPEUH�������1RXV�SRXYRQV�FRQVWDWHU�
VXU�FHWWH�ILJXUH�TXH�OH�QLYHDX�GX�VLJQDO�pPLV�HVW�FRQVWDQW�
WDQGLV�TXH�OH�QLYHDX�GX�VLJQDO�UHoX��DLQVL�TXH�O¶DWWpQXDWLRQ�
IOXFWXHQW� GDQV� OH� WHPSV�� &HWWH� IOXFWXDWLRQ� HVW� GXH� DX[�
YDULDWLRQV�GHV�FRQGLWLRQV�FOLPDWLTXHV�VXU�OH�OLHQ�FRQVLGpUp��
HQ�SDUWLFXOLHU�OD�SUpVHQFH�GH�SRXVVLqUH��1RXV�REWHQRQV�GHV�
ILJXUHV� VLPLODLUHV� SRXU� WRXV� OHV� OLHQV� FRPPHUFLDX[� GH�
WpOpFRPPXQLFDWLRQV�GX�UpVHDX�GH�7HOHFHO�)DVR��DFFHVVLEOHV�
SDU�QRWUH�V\VWqPH�G¶DFTXLVLWLRQ���
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Figure 2 : Niveau des signaux émis (a), reçu (b) et 

atténuation (c).�

/D� ILJXUH� �� SUpVHQWH� OHV� GRQQpHV� EUXWHV� GH� OD� YLVLELOLWp�
IRXUQLW� SDU� O¶$JHQFH� 1DWLRQDOH� GH� OD� 0pWpRURORJLH� GX�
%XUNLQD�)DVR��$1$0���SRXU�OH�PRLV�GH�QRYHPEUH�������
/D�YLVLELOLWp�HVW�GLWH�©�ERQQH�ª�VL�HOOH�HVW�VXSpULHXUH�j���NP��
SDU�FRQWUH�HOOH�HVW�GLWH� ©�UpGXLWH�ª� VL� HOOH�HVW� LQIpULHXUH�j�
�NP��

/D�ILJXUH���SHUPHW�GH�YRLU�TXH�OH�PRLV�GH�QRYHPEUH������
HVW�PDUTXp�SDU�GHV�MRXUQpHV�GH�IDLEOH�YLVLELOLWp��&HV�EDLVVHV�
GH�YLVLELOLWp�VRQW�GXHV�j�GHV�QDSSHV�GH�SRXVVLqUH��(Q�HIIHW�
OH�%XUNLQD�)DVR�VXEL�FKDTXH�DQQpH�OH�UpJLPH�G¶KDUPDWWDQ�
HQWUH� QRYHPEUH� HW� DYULO�� FDUDFWpULVp� SDU� GHV� QDSSHV� GH�
SRXVVLqUH�TXL�pYROXHQW�VXU�O¶HQVHPEOH�GX�SD\V��

�
Figure 3 : Données brutes de visibilité fournies par l’ANAM 

/D�ILJXUH���PRQWUH�OH�QXDJH�GH�SRLQWV�DWWpQXDWLRQ�YLVLELOLWp�
VXU� OD�SpULRGH�GH�QRYHPEUH������j�DYULO�������6XU�FHWWH�
ILJXUH�� OD� GURLWH� GH� UpJUHVVLRQ� OLQpDLUH� SDVVH� SDU� XQ�
PD[LPXP� GH� SRLQWV�� FH� TXL� FRQILUPH� TX¶LO� \� D� XQH�
FRUUpODWLRQ�HQWUH� O¶DWWpQXDWLRQ�GX�VLJQDO�PLFUR�RQGH�HW� OD�
YLVLELOLWp��

�

�
Figure 4 : Nuage de points atténuation- visibilité 

'DQV�FH�WUDYDLO��QRXV�VXSSRVRQV�TXH�FHWWH�FRUUpODWLRQ�HVW�
OLQpDLUH�HW�PRGpOLVRQV�OD�UHODWLRQ�DWWpQXDWLRQ�YLVLELOLWp�SDU�
O¶pTXDWLRQ�������

ݒ ൌ ݔߙ ൅ ������������������������������������������������������ߚ

Rݒ���HVW�OD�YLVLELOLWp�H[SULPpH�HQ�NPݔ���HVW�O¶DWWpQXDWLRQ�GX�
VLJQDO�PLFUR�RQGH�GXH�j�OD�SRXVVLqUH�H[SULPpH�HQ�G%ߙ���HW�
���VRQW�OHV�FRQVWDQWHV�GX�PRGqOH�j�GpWHUPLQHUߚ

8QH�UpJUHVVLRQ�OLQpDLUH�HIIHFWXpH�VXU�OH�QXDJH�GH�SRLQWV�GH�
OD�ILJXUH���QRXV�GRQQH����

ߙ ൌ െʹǡͻͺͶͺ�݁ߚ�ݐ ൌ ͻǡͲͷͺ͹�

/¶pTXDWLRQ�����GHYLHQW�GRQF���

ݒ ൌ െʹǡͻͺͶͺݔ� ൅ ͻǡͲͷͺ͹���������������������

/D� ILJXUH� ��PRQWUH� O¶pYROXWLRQ� YLVLELOLWp�PpWpRURORJLTXH�
IRXUQLH�SDU�O¶$1$0�HW�FHOOH�REWHQXH�SDU�QRWUH�DSSURFKH��
HQ�IRQFWLRQ�GH�O¶DWWpQXDWLRQ�GX�VLJQDO�PLFUR�RQGH��2Q�SHXW�
YRLU�VXU�FHWWH� ILJXUH�TXH�SOXV� OH�VLJQDO�&0/�HVW�DWWpQXp��
SOXV�OHV�YLVLELOLWpV��DXWDQW�FHOOH�IRXUQLH�SDU�O¶$1$0��TXH�
FHOOH�HVWLPpH�SDU�QRWUH�PpWKRGH��GLPLQXHQW���

�
Figure 5 : Évolution de la visibilité météorologique fournie par 

l’ANAM et celle estimé par notre approche en fonction de 
l’atténuation du signal micro-onde commercial de 

téle1communications. 
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8QH�PHVXUH�GH�FRUUpODWLRQ�OLQpDLUH�j�O¶DLGH�GH�OD�IRUPXOH�
����HQWUH��OD�YLVLELOLWp�IRXUQLH�SDU�O¶$1$0�HW�FHOOH�HVWLPpH�
SDU�QRWUH�PpWKRGH�GRQQH�XQ�FRHIILFLHQW�GH�FRUUpODWLRQ�GH��
ܥ ൌ Ͳǡͺ͸��

ܥ ൌ ۄ௩಴ಾಽǡ௩ಲಿಲಾۃ
ԡ௩಴ಾಽԡൈԡ௩ಲಿಲಾԡ

���������������������������������

'DQV� OD� IRUPXOH� ஼ெ௅ǡݒۃ����� ��UHSUpVHQWHۄ஺ே஺ெݒ OH� SURGXLW�
VFDODLUH� HQWUH� OHV� GHX[� ����� YHFWHXUV� �஼ெ௅ݒ HW� �஺ே஺ெݒ ��
ԡݒ஼ெ௅ԡ�UHSUpVHQWH� OD�QRUPH�HXFOLGLHQQH�GX�YHFWHXUݒ�஼ெ௅ �
HW� �ԡݒ஺ே஺ெԡ�UHSUpVHQWH� OD� QRUPH� HXFOLGLHQQH� GX� YHFWHXU�
���஺ே஺ெݒ

/D� PpWKRGH� SURSRVpH� GRQF� VHPEOH� FRQVWLWXHU� XQH�
DOWHUQDWLYH� HIILFDFH� SRXU� HVWLPHU� OD� YLVLELOLWp�
PpWpRURORJLTXH��7RXWHIRLV��RQ�QRWH�XQ� OpJHU�JDS�HQWUH� OD�
YLVLELOLWp�HVWLPpH�SDU�QRWUH�PpWKRGH�HW�FHOOH�PHVXUpH�SDU�
O¶$1$0�� &HOD� SRXUUDLW� rWUH� G�� DX[� DXWUHV� VRXUFHV�
G¶DWWpQXDWLRQ� GX� VLJQDO� &0/� TXL� QH� VRQW� SDV� SULV� HQ�
FRPSWH� GDQV� FH� WUDYDLO�� 8QH� FRPSHQVDWLRQ� GH� FH� JDS�
SHUPHWWUD�G¶DPpOLRUHU�OD�SUpFLVLRQ�GH�OD�PpWKRGH�SURSRVpH��

,9��&21&/86,21�

'DQV� FH� WUDYDLO�� QRXV� DYRQV� PRQWUp� TX¶HQ� SUpVHQFH� GH�
SRXVVLqUH�� LO� H[LVWH� XQ� OLHQ� HQWUH� O¶DWWpQXDWLRQ� GX� VLJQDO�
PLFUR�RQGH� TXL� VH� SURSDJH� HQWUH� GHX[� DQWHQQHV� HW� OD�
YLVLELOLWp�PpWpRURORJLTXH��*UkFH�DX�V\VWqPH�G¶DFTXLVLWLRQ�
LQVWDOOp� DX� /DERUDWRLUH� 0DWpULDX[� HW� (QYLURQQHPHQW�
�/$�0(��GH�O¶8QLYHUVLWp�-RVHSK�.,�=(5%2��QRXV�DYRQV�
HQUHJLVWUp�OHV�GRQQpHV�&0/V��QLYHDX[�GHV�VLJQDX[�pPLV�HW�
UHoXV�� GH� O¶RSpUDWHXU� GH� WpOpSKRQLH�PRELOH� 7HOHFHO� )DVR�
�%XUNLQD� )DVR�� HQWUH� QRYHPEUH� ����� HW� DYULO� ������'HV�
PHVXUHV�GH�YLVLELOLWp�RQW�pWp�pJDOHPHQW�REWHQX�DXSUqV�GH�
O¶$JHQFH�1DWLRQDOH�GH�0pWpRURORJLH��$1$0��GX�%XUNLQD�
)DVR�VXU�OD�PrPH�SpULRGH��1RXV�DYRQV�HQVXLWH�UpDOLVp�XQH�
UpJUHVVLRQ� OLQpDLUH� VXU� OH� QXDJH� GH� SRLQW� DWWpQXDWLRQ�
YLVLELOLWp�SRXU�GpWHUPLQHU�O¶pTXDWLRQ�OLDQW�O¶DWWpQXDWLRQ�GX�
VLJQDO�PLFUR�RQGH�HW�OD�YLVLELOLWp�PpWpRURORJLTXH��

8QH�PHVXUH�GH� FRUUpODWLRQ� HQWUH� OD� GLVWDQFH�GH�YLVLELOLWp�
IRXUQLH� SDU� O¶$1$0�HW� FHOOH� HVWLPHU� SDU� QRWUH�PpWKRGH�
GRQQH�XQ�FRHIILFLHQW�GH�FRUUpODWLRQ�GHܥ� ൌ ͲǤͺ͸��2Q�QRWH�
QpDQPRLQV�XQ�OpJHU�JDS�HQWUH�OD�YLVLELOLWp�HVWLPpH�SDU�QRWUH�
PpWKRGH�HW�FHOOH�PHVXUpH�SDU�O¶$1$0��

3RXU�OD�VXLWH�GH�QRV�WUDYDX[��QRXV�HQYLVDJHRQV�G¶DPpOLRUHU�
OD� SUpFLVLRQ� G¶HVWLPDWLRQ� GH� OD� YLVLELOLWp� HQ� SUpVHQFH� GH�
SRXVVLqUH�JUkFH�DX� OLHQ�PLFUR�RQGHV��HQ� LQYHVWLJXDQW�GHV�
PpWKRGHV� GH� FRUUpODWLRQ� QRQ� OLQpDLUHV� HW� GHV� WHFKQLTXHV�
G¶LQWHOOLJHQFH�DUWLILFLHOOH���

5(0(5&,(0(176�

&H� WUDYDLO� D� pWp� UpDOLVp� JUkFH� DX� ILQDQFHPHQW� GX� )RQGV�
1DWLRQDO� GH� OD� 5HFKHUFKH� HW� GH� O¶,QQRYDWLRQ� SRXU� OH�
'pYHORSSHPHQW�GX�%XUNLQD�)DVR�GDQV� OH�FDGUH�GX�SURMHW�
723�5$,1&(//��1RXV�UHPHUFLRQV�7HOHFHO�)DVR�SRXU�OD�
PLVH�j�GLVSRVLWLRQ�GHV�GRQQpHV�&0/V�HW�O¶$JHQFH�1DWLRQDO�

GH� OD� 0pWpRURORJLH� �$1$0�� SRXU� OHV� GRQQpHV� GH� OD�
YLVLELOLWp��

5()(5(1&(6��

&KDDEDQLD��+����:HUJKLE��1����.DPRXQD��)���7DKDE��%����
2XWD\F���)���DQG�<DVDUG��$��8����������Estimating 
meteorological visibility range under foggy weather 
conditions: A deep learning approach��3URFHGLD�
&RPSXWHU�6FLHQFH����������±�����
GRL���������M�SURFV��������������

'DYLG��1����$OSHUW��3���DQG�0HVVHU��+���������The 
potential of commercial microwave networks to monitor 
dense fog-feasibility study��-RXUQDO�RI�JHRSK\VLFDO�
UHVHDUFK��DWPRVSKHUHV��YRO�������������±��������
GRL�������������-'��������

'DYLG��1���6HQGLN��2���0HVVHU��+����DQG�$OSHUW��3���������
Cellular Network infrastructure The future of fog 
monitoring ?, %XOOHWLQ�RI�WKH�$PHULFDQ�0HWHRURORJLFDO�
6RFLHW\��������������±������GRL���������EDPV�G����
��������

+DXWLpUH��1����%DEDUL��5���'XPRQW��(���%UpPRQG��5���DQG�
3DSDURGLWLV��1���������Estimating Meteorological 
Visibility Using Cameras:A Probabilistic Model-Driven 
Approach��/HFWXUH�1RWHV�LQ�&RPSXWHU�6FLHQFH�����±
�����GRL��������������������������B����

.RODZROH��2����$IXOOR��7����DQG�0RVDODRVL��0���������
Estimation of Optical Wireless Communication Link 
Availability Using Meteorological Visibility Data for 
Major Locations in South Africa�������3KRWRQ,FV�	�
(OHFWURPDJQHWLFV�5HVHDUFK�6\PSRVLXP���6SULQJ�
�3,(56�6SULQJ���GRL���������SLHUV�
VSULQJ���������������������

5HF��8,7�5�3��������������propagation des onde 
radioelectrique�serie P, calcul de l'affaiblissement en 
espace libre�

0pWpR��KWWSV���IU�ZHDWKHUVSDUN�FRP�K�WG��������0pWpR�
KLVWRULTXH�j�$pURSRUW�LQWHUQDWLRQDO�GH�2XDJDGRXJRX�
%XUNLQD�)DVR�

�


