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3ODQ�GH�OD�SUpVHQWDWLRQ

w &RQWH[WH�HW�REMHFWLI
w 'LVSRVLWLI�H[SpULPHQWDO
w &KRL[�HW�RSWLPLVDWLRQ�GH�O·DOJRULWKPH
w $SSOLFDWLRQ�DX[�pFRXOHPHQWV�GLSKDVLTXHV
w &RQFOXVLRQV�HW�SHUVSHFWLYHV
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&RQWH[WH���7KHUPRK\GUDXOLTXH�$YDQFpH

w %HVRLQ�G·RXWLOV�GH�VLPXODWLRQ�GHV�pFRXOHPHQWV
GLSKDVLTXHV��5(3��JpQLH�FKLPLTXH��WUDQVSRUW�SpWUROLHU��«�
Õ$FFqV�DX[�JUDQGHXUV�ORFDOHV
Õ'pYHORSSHPHQW�GH�PRGqOHV�ORFDX[�HW�YDOLGDWLRQ�DVVRFLpH

Õ%HVRLQ�HQ�LQVWUXPHQWDWLRQ�ORFDOH��
� DLUH�LQWHUIDFLDOH�YROXPLTXH
� YLWHVVHV�SKDVLTXHV

� WDX[�GH�SUpVHQFH�ORFDO�G·XQH�SKDVH

&RQWH[WH�HW�REMHFWLI
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w )RQFWLRQ�LQGLFDWULFH�GH�SKDVH

w &DOFXO�GX�WDX[�GH�SUpVHQFH�ORFDO
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&KRL[�G·XQH�PpWKRGH�GH�PHVXUH
w 0pWKRGHV�LQWUXVLYHV��

² 3HUWXUEDWLRQ�GH�O¬·pFRXOHPHQW
² &RQGLWLRQV�GH�IRQFWLRQQHPHQW�OLPLWDQWHV
² 'pSODFHPHQWV�GLIILFLOHV

w 0pWKRGHV�QRQ�LQWUXVLYHV��
² 9LVXDOLVDWLRQ���IDLEOH�YDOHXU�GH�WDX[�GH�SUpVHQFH�ORFDO
² 8OWUDVRQV���XWLOLVDWLRQ�HQ�pFRXOHPHQWV�j�SKDVHV�GLVSHUVpHV
² 7RPRJUDSKLH�pOHFWULTXH���SUREOqPH�LQYHUVH�WUqV�PDO�SRVp
² 501� �� LQWpUHVVDQWH�� PDLV� FRQWUDLQWHV� IRUWHV� GDQV� QRWUH
FRQWH[WH

Õ0pWKRGH�UHWHQXH����WRPRJUDSKLH�j�UD\RQV�;

&RQWH[WH�HW�REMHFWLI
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(WDW�GH�O·DUW

w 3DV�GH�YDOLGDWLRQ�ORFDOH�HQ�pFRXOHPHQWV

&RQWH[WH�HW�REMHFWLI

(TXLSH 'DWH &RQGLWLRQV
'H�IRQFWLRQQHPHQW

5pVROXWLRQ 9DOLGDWLRQ
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2EMHFWLI�GH�OD�WKqVH

w 'pYHORSSHPHQW�HW�TXDOLILFDWLRQ�G·XQ�LQVWUXPHQW
GH�FDUWRJUDSKLH�HQ�GHX[�GLPHQVLRQV�GX�WDX[
GH�SUpVHQFH�ORFDO�G·XQ�pFRXOHPHQW�HDX�DLU
VWDWLRQQDLUH�SDU�WRPRJUDSKLH�j�UD\RQV�;

w 2EMHFWLI�HQ�UpVROXWLRQ�����PP�

w 2EMHFWLI�HQ�SUpFLVLRQ���OD�PHLOOHXUH�SRVVLEOH�HW
TXDQWLILpH

w $FWLRQ�FRILQDQFpH��
&($�'(1��&($�,361��(')��)5$0$720(�$13
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3ULQFLSH�GH�OD�WRPRJUDSKLH�j�UD\RQV�;

w 3RXU�XQ�IDLVFHDX�;�FROOLPDWp��PRQRFKURPDWLTXH�
DWWpQXDWLRQ�GHV�UD\RQV�;�GpSHQG��
² GH�OD�QDWXUH�GHV�PDWpULDX[�WUDYHUVpV�
² GH�OHXUV�pSDLVVHXUV�

w $WWpQXDWLRQ�OLQpLTXH��
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3ULQFLSH�GH�OD�WRPRJUDSKLH�j�UD\RQV�;

w 0HVXUHV�G·DWWpQXDWLRQ
OLQpLTXH�HW�DOJRULWKPHV�GH
UHFRQVWUXFWLRQ

Õ�FDUWH�G·DWWpQXDWLRQ
Õ�FDUWH�GX�WDX[�GX

SUpVHQFH�ORFDO

'HX[�pWDSHV��
♦5pDOLVDWLRQ�GH�PHVXUHV�HQ�JpRPpWULH�SDUDOOqOH
♦'pYHORSSHPHQW�G·XQ�DOJRULWKPH�GH�UHFRQVWUXFWLRQ

7XEH�UD\RQV�; GpWHFWHXU

&RQWH[WH�HW�REMHFWLI
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3ODQ�GH�OD�SUpVHQWDWLRQ

w &RQWH[WH�HW�REMHFWLI
w 'LVSRVLWLI�H[SpULPHQWDO
w &KRL[�HW�RSWLPLVDWLRQ�GH�O·DOJRULWKPH
w $SSOLFDWLRQ�DX[�pFRXOHPHQWV�GLSKDVLTXHV
w &RQFOXVLRQV�HW�SHUVSHFWLYHV
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'LVSRVLWLI�0LQL�720,;

Tube X

Détecteur 1
Tube X

Détecteur 1

Détecteur 2

Détecteur 2

Vue de face Vue de haut

Table rotative

Déplacement vertical

Déplacement
 horizontal

Sonde optique

Déplacements
 horizontaux

w0LVH�HQ�±XYUH�HW�SURJUDPPDWLRQ
w2SWLPLVDWLRQ�GHV�SDUDPqWUHV�GH�IRQFWLRQQHPHQW��

wGXUFLVVHPHQW�GX�IDLVFHDX
wDFTXLVLWLRQ

'LVSRVLWLI
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'LVSRVLWLI�0LQL�720,;

DIODEÅ,ASER

COUPLEURÅ�ÅS±PARATEUR

PHOTOR±CEPTEUR FIBRE�S	

,IQUIDE

'AZ

SIGNAL

,IQUIDE

'AZ

SONDE

w 0HVXUH�WRPRJUDSKLTXH��
² 7XEH�j�UD\RQV�;������N9����P$
² )DLVFHDX[�FROOLPDWpV�j�����PP
² 6LJQDX[�GHV�SKRWRPXOWLSOLFDWHXUV�ILOWUpV�SDU�XQ�ILOWUH
SDVVH�EDV�j����+]

² $FTXLVLWLRQ�GH�����SRLQWV�j����+]
Õ,QFHUWLWXGH�VXU�O·DWWpQXDWLRQ����������

w 0HVXUH�SDU�VRQGH�RSWLTXH��

² 'pYHORSSpH�DX�/7$&
Õ,QFHUWLWXGH�DEVROXH��������
� &RQYHUJHQFH�j�������UHODWLI

'LVSRVLWLI
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3ODQ�GH�OD�SUpVHQWDWLRQ

w &RQWH[WH�HW�REMHFWLI
w 'LVSRVLWLI�H[SpULPHQWDO
w &KRL[�HW�RSWLPLVDWLRQ�GH�O·DOJRULWKPH
w $SSOLFDWLRQ�DX[�pFRXOHPHQWV�GLSKDVLTXHV
w &RQFOXVLRQV�HW�SHUVSHFWLYHV
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&KRL[�GH�O·DOJRULWKPH
w $OJRULWKPHV�DQDO\WLTXHV

² )RUPXOH�DQDO\WLTXH
² 'LIILFXOWp�G·LQIRUPDWLRQV�D�SULRUL

w $OJRULWKPHV�DOJpEULTXHV
² 'LVFUHWV
² 5pVROXWLRQ�G·XQ�V\VWqPH�OLQpDLUH��
² )DFLOLWp�G·LQIRUPDWLRQV�D�SULRUL
² $SSOLFDWLRQ�j�G·DXWUHV�JpRPpWULHV�G·pFKDQWLOORQQDJH

w &RPSDUDLVRQV�GHV�DOJRULWKPHV�VXU�GHV�PHVXUHV�VLPXOpHV
GH�IDQW{PH��
² /645��
² 55/6��

RF P=

$OJRULWKPH

² 5pVLGX�0LQLPDO��
² &*/6�

)DLVFHDX�;
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w (YROXWLRQ�GH�OD�QRUPH�GX�UpVLGX

w 7HPSV�GH�FDOFXO

&KRL[�GH�O·DOJRULWKPH
−P RF
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w )LGpOLWp�j�O·RULJLQDO

w 5pSRQVH�DX�EUXLW

Õ&KRL[�GH�&*/6�5pJXODULVp

&KRL[�GH�O·DOJRULWKPH
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5HFRQVWUXFWLRQ�G·XQ�pFRXOHPHQW�UpHO

,PSUpFLVLRQ�DX�YRLVLQDJH�GH�OD�SDURL
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5HFRQVWUXFWLRQ�G·XQ�pFRXOHPHQW�UpHO��
VRXVWUDFWLRQ�GH�OD�SDURL

7RXMRXUV�LPSUpFLVLRQ�DX�YRLVLQDJH�GH�OD�SDURL
Õ%HVRLQ�G·DPpOLRUDWLRQ�GX�&*/6�UpJXODULVp
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Minimisation de

Lissage spatialement variant :

3HX�G·DPpOLRUDWLRQ�GHV�IURQWV
GDQV�QRWUH�FDV
Õ$EDQGRQ�GH�OD�PpWKRGH

$PpOLRUDWLRQV�WHVWpHV
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$PpOLRUDWLRQV�WHVWpHV
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$PpOLRUDWLRQV�SURSRVpHV
w,QWURGXFWLRQ�G·LQIRUPDWLRQ�D�SULRUL�VXU�OD�UpJXODULVDWLRQ
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$PpOLRUDWLRQV�SURSRVpHV
w,QWURGXFWLRQ�G·LQIRUPDWLRQ�D�SULRUL�VXU�OD�JpRPpWULH
*pRPpWULH�GH�OD�VHFWLRQ�G·HVVDLV�FRQQXH
Õ8WLOLVDWLRQ�G·XQ�PDVTXH��

Õ,QGLFDWLRQ�GH�OD�UpJLRQ�G·LQWpUrW
Õ5pJXODULVDWLRQ�VXU�FHWWH�VHXOH�UpJLRQ
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3ODQ�GH�OD�SUpVHQWDWLRQ

w &RQWH[WH�HW�REMHFWLI
w 'LVSRVLWLI�H[SpULPHQWDO
w &KRL[�HW�RSWLPLVDWLRQ�GH�O·DOJRULWKPH
w $SSOLFDWLRQ�DX[�pFRXOHPHQWV�GLSKDVLTXHV
w &RQFOXVLRQV�HW�SHUVSHFWLYHV
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3URFpGXUH�H[SpULPHQWDOH�UHWHQXH
w0HVXUH�GH�OD�VHFWLRQ�G·HVVDLV�YLGH

Õ&UpDWLRQ�GX�PDVTXH

w0HVXUH�GH�OD�VHFWLRQ�G·HVVDLV�SOHLQH�G·HDX
Õ5HFRQVWUXFWLRQ� SDU� OD� PpWKRGH� GX� PDVTXH� GH� OD
GLIIpUHQFH�GHV�PHVXUHV�SOHLQH�HDX���YLGH��

w0HVXUH�GH�OD�VHFWLRQ�G·HVVDLV�j�GpELW�GpVLUp
Õ5HFRQVWUXFWLRQ� SDU� OD� PpWKRGH� GX� PDVTXH� GH� OD
GLIIpUHQFH�GHV�PHVXUHV�GpELW���YLGH��

w&DOFXO�GH�OD�FDUWH�GH�WDX[�GH�SUpVHQFH�ORFDO��

( )SOHLQH HDX L� Mµ

( )GpELW L� Mµ

( ) ( )
( )

GpELW

SOHLQH HDX

L� M
L� M �

L� M
µ

α = −
µ

$SSOLFDWLRQ
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0HVXUH�G·pFRXOHPHQW�QRQ�GpYLp

6RQGH�RSWLTXH&*/6�5pJ��PDVTXH

'pELW�G·DLU�����1O�PLQ�
����URWDWLRQV�VXU����������SURMHFWLRQV��LPDJH�GH����SL[HOV�GH�F{Wp

����� ����� ����� ����� ����� ���������� ����� ����� ����� ����� �����

0R\HQQH��������
,QFHUWLWXGH�DEVROXH��������

0R\HQQH��������
,QFHUWLWXGH�DEVROXH����������

7DX[�GH�SUpVHQFH�ORFDO 7DX[�GH�SUpVHQFH�ORFDO

$SSOLFDWLRQ

%XOOHV�GH�G�GH���j���PP
9LWHVVH�GH����j����FP�V��
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0R\HQQH��������
,QFHUWLWXGH�DEVROXH��������

0HVXUH�G·pFRXOHPHQW�GpYLp

'pELW�G·DLU������1O�PLQ�
����URWDWLRQV�VXU����������SURMHFWLRQV��LPDJH�GH����SL[HOV�GH�F{Wp

6RQGH�RSWLTXH&*/6�5pJ��PDVTXH

0R\HQQH��������
,QFHUWLWXGH�DEVROXH��������

0.00 0.06 0.12 0.18 0.24 0.300.00 0.06 0.12 0.18 0.24 0.30
7DX[�GH�SUpVHQFH�ORFDO 7DX[�GH�SUpVHQFH�ORFDO

$SSOLFDWLRQ
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0HVXUH�G·pFRXOHPHQW�DXWRXU�GH
IDLVFHDX[�GH�WXEHV

'pELW�G·DLU�����1O�PLQ�
����URWDWLRQV�VXU����������SURMHFWLRQV��LPDJH�GH����SL[HOV�GH�F{Wp

0.00 0.04 0.08 0.11 0.15 0.19
7DX[�GH�SUpVHQFH�ORFDO

$SSOLFDWLRQ
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(FKDQWLOORQQDJH�HQ�pYHQWDLO

6RQGH�RSWLTXH&*/6�5pJ��PDVTXH

'pELW�G·DLU�����1O�PLQ�
����URWDWLRQV�VXU����������SL[HOV�GH�GpWHFWLRQ��LPDJH�GH����SL[HOV�GH�F{Wp

����� ����� ����� ����� ����� ���������� ����� ����� ����� ����� �����

0R\HQQH��������0R\HQQH��������

7DX[�GH�SUpVHQFH�ORFDO 7DX[�GH�SUpVHQFH�ORFDO

'pWHFWHXU

OLQpDLUH
7XEH�;

$SSOLFDWLRQ
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3ODQ�GH�OD�SUpVHQWDWLRQ

w &RQWH[WH�HW�REMHFWLI
w 'LVSRVLWLI�H[SpULPHQWDO
w &KRL[�HW�RSWLPLVDWLRQ�GH�O·DOJRULWKPH
w $SSOLFDWLRQ�DX[�pFRXOHPHQWV�GLSKDVLTXHV
w &RQFOXVLRQV�HW�SHUVSHFWLYHV
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w2EMHFWLI�GH�UpVROXWLRQ�DWWHLQW
w'LIIpUHQFH� HQWUH� OD� FDUWH� GH� WDX[� GH� SUpVHQFH� ORFDO
WRPRJUDSKLTXH� HW� FHOOH� PHVXUpH� SDU� VRQGH� RSWLTXH� GH
O·RUGUH�GH�JUDQGHXU�GHV�LQFHUWLWXGHV�GH�PHVXUH

w'pYHORSSHPHQW�GH�O·DOJRULWKPH�GX�PDVTXH
w0LVH�HQ�±XYUH�G·XQ�GLVSRVLWLI�H[SpULPHQWDO
w'pYHORSSHPHQW�G·XQH�PpWKRGRORJLH�GH�PHVXUH

w)DLVDELOLWp�GH�OD�PHVXUH�HQ�IDLVFHDX[�GH�WXEHV

w0DLV�LQFHUWLWXGHV�LPSRUWDQWHV��EUXLW��WHPSV�GH�UpSRQVH�
Õ5HPSODFHPHQW�GHV�GpWHFWHXUV�LQGLVSHQVDEOH

&RQFOXVLRQV
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3HUVSHFWLYHV
w&KRL[�GX�PDVTXH�LPSRUWDQW��JpRPpWULHV�FLUFXODLUHV
LPSDUIDLWHPHQW�GpFULWHV�SDU�GHV�SL[HOV�FDUUpV

Õ8WLOLVDWLRQ�G·XQ�DXWUH�PDLOOHXU
Õ&DOFXO�GH�O·LQWHUDFWLRQ�IDLVFHDX���SL[HO�TXHOFRQTXH

w3ULVH�HQ�FRPSWH�GH�O·pSDLVVHXU�GX�IDLVFHDX�GH�UD\RQV�;

w1pFHVVLWp�GH�WHVWV�VXU�G·DXWUHV�FRQILJXUDWLRQV�G·pFRXOHPHQW

w8WLOLVDWLRQ�HQ�pFKDQWLOORQQDJH�HQ�pYHQWDLO��
Õ2SWLPLVDWLRQ�GHV�SDUDPqWUHV�G·DFTXLVLWLRQ
Õ3ULVH�HQ�FRPSWH�GX�GXUFLVVHPHQW�GX�IDLVFHDX

w0HVXUHV�HQ�WURLV�GLPHQVLRQV

w��FRPPXQLFDWLRQV����SXEOLFDWLRQ�HQ�SUpSDUDWLRQ


