
+RORSKRQ���SURMHW�GH�VSDWLDOLVDWLRQ�PXOWL�VRXUFHV�SRXU�XQH�

GLIIXVLRQ�PXOWL�KDXW�SDUOHXUV�
�

/DXUHQW�3RWWLHU�

�
*0(0���&HQWUH�1DWLRQDO�GH�&UpDWLRQ�0XVLFDOH�±��������UXH�GH�&DVVLV�������0DUVHLOOH�

7pO��������������������)D[������������������±�H�PDLO���JPHP#JPHP�RUJ�

�

�

5pVXPp���
&H�WH[WH�SUpVHQWH�GHX[�ORJLFLHOV�UpDOLVpV�DX�*0(0�SRXU�OD�VSDWLDOLVDWLRQ�GX�VRQ��/H�SUHPLHU��

©�+ROR�(GLW�ª�� SHUPHW� GH� SURJUDPPHU� GHV� WUDMHFWRLUHV� VRQRUHV� GDQV� XQ� HVSDFH� EL�

GLPHQVLRQQHO�� ,O� FRQWLHQW� XQ� pGLWHXU� VRSKLVWLTXp� SHUPHWWDQW� j� O¶XWLOLVDWHXU� GH� GHVVLQHU� GHV�

WUDMHFWRLUHV� SRXU� FKDTXH� SLVWH� VRQRUH� �MXVTX¶j� ��� SLVWHV�� HQ� IRQFWLRQ� GX� WHPSV�� ,O� LQFOXW�

pJDOHPHQW�GHV� IRQFWLRQV� DXWRPDWLTXHV�SRXU� OD� FUpDWLRQ�RX� OD�PRGLILFDWLRQ�GH� FHV� WUDMHWV��/H�

VHFRQG�� ©�+ROR�6SDW�ª�� HVW� XQ� VSDWLDOLVDWHXU� FRQVWUXLW� VRXV� O¶HQYLURQQHPHQW� 0D[�063� TXL�

FRQWLHQW� O¶HQVHPEOH� GHV� pOpPHQWV� JpQpUDOHPHQW� XWLOLVpV� SRXU� FRQVWUXLUH� XQH� DFRXVWLTXH�

YLUWXHOOH�HW�\�GpSODFHU�GHV�VRXUFHV�VRQRUHV��&H�VSDWLDOLVDWHXU�HVW�PRGXODEOH�HQ�IRQFWLRQ�GH�OD�

SXLVVDQFH�GH�OD�PDFKLQH�GLVSRQLEOH�HW�GX�QRPEUH�GH�VRXUFHV�RX�GH�KDXW�SDUOHXUV�XWLOLVpV��

�

0RWV�FOp���

6SDWLDOLVDWLRQ���7HPSV�UpHO���$LGH�j�OD�FRPSRVLWLRQ���7UDLWHPHQW�GX�VLJQDO����0D[����063����

/,63���(GLWHXU�JUDSKLTXH��

�

�

��� ,QWURGXFWLRQ�

�

/H�*0(0�V¶LQWpUHVVH�j�OD�GLIIXVLRQ�GH�SLqFHV�pOHFWURQLTXHV�VSDWLDOLVpHV�GHSXLV�ORQJWHPSV���

'HYDQW� OH� PDQTXH� GH� ORJLFLHOV� SHUPHWWDQW� GH� UpDOLVHU� IDFLOHPHQW� OD�PLVH� HQ� HVSDFH� GX� VRQ�

PXOWL�SLVWHV�� OH� *0(0� D� ODQFp� OH� SURMHW� +RORSKRQ�� &H� SURMHW� DYDLW� SRXU� EXW� OD� UpDOLVDWLRQ�

G¶XQH� DSSOLFDWLRQ� ORJLFLHOOH� GHVWLQpH� j� OD� VSDWLDOLVDWLRQ� GH� PXOWLSOHV� SLVWHV� VRQRUHV� YHUV� XQ�

V\VWqPH�GH�GLIIXVLRQ�PXOWL�KDXW�SDUOHXUV���

$� O¶KHXUH�DFWXHOOH��GHX[� ORJLFLHOV�RQW�pWp�PLV�DX�SRLQW���XQ�pGLWHXU�GH� WUDMHWV�VRQRUHV��+ROR�

(GLW��HW�XQ�VSDWLDOLVDWHXU��+ROR�6SDW��

��� +ROR�(GLW�

�

+ROR�(GLW�HVW�XQ�pGLWHXU�JUDSKLTXH�HW�DOJRULWKPLTXH�SRXU�OD�SURJUDPPDWLRQ�GH�WUDMHWV�VRQRUHV�

GLIIXVpV� VXU� XQ� V\VWqPH�PXOWL�KDXW�SDUOHXUV��+ROR�(GLW� � SHUPHW�GH� FRQWU{OHU�GLYHUV� W\SHV�GH�

VSDWLDOLVDWHXUV��GRQW�HQ�SDUWLFXOLHU�OH�SURJUDPPH������GH�OD�ILUPH�$3%7RROV
�
��OH�VSDWLDOLVDWHXU�

,UFDP��6SDW�
�
�HW�XQ�VSDWLDOLVDWHXU�UpDOLVp�SDU�OH�*0(0�VXU�0D[

�
�063

�
���+ROR�6SDW����
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�

+ROR�(GLW� � SHUPHW� G¶XQH� SDUW� GH� GHVVLQHU� HW� G¶pGLWHU� JUDSKLTXHPHQW� GHV� WUDMHWV� GH� VRXUFHV�

VRQRUHV� GDQV� O¶HVSDFH� HW� G¶DXWUH� SDUW� GH� SURJUDPPHU� DXWRPDWLTXHPHQW� FHV� WUDMHWV� RX� GH� OHV�

PRGLILHU�j�O¶DLGH�GH�GLYHUV�DOJRULWKPHV���

�

/HV� WUDMHWV� FRQVWUXLWV� GDQV� +ROR�(GLW� SHXYHQW� rWUH� H[SRUWpV� YHUV� OH� SURJUDPPH���� RX� WRXW�

SURJUDPPH�GH�VSDWLDOLVDWLRQ�SRXYDQW�OLUH�GHV�ILFKLHUV�DX�IRUPDW�0,',�)LOH��FI��)LJXUH�����

�

/H� ODQFHPHQW� GX� SURJUDPPH� +ROR�(GLW� RXYUH� XQH� IHQrWUH� SULQFLSDOH� IRUPpH� G
XQ� pGLWHXU�

JUDSKLTXH��GH�ERXWRQV�GH�FRQWU{OH�HW�G
LQGLFDWHXUV�QXPpULTXHV��FI��)LJXUH������

�

/HV�WUDMHWV�SHXYHQW�rWUH�WUDFpV�JUDSKLTXHPHQW�SLVWH�SDU�SLVWH�j�O¶DLGH�GH�OD�VRXULV�VXU�O¶pGLWHXU�

�FI��)LJXUH������

�

'LYHUVHV� IRQFWLRQV� RIIUHQW� pJDOHPHQW� OD� SRVVLELOLWp� GH� JpQpUHU� GHV� WUDMHWV� DXWRPDWLTXHPHQW���

FHUFOHV��VSLUDOHV��RVFLOODWLRQV��PRXYHPHQWV�EURZQLHQV«�FI��)LJXUH�����

�

/D� SOXSDUW� GHV� IRQFWLRQV� VWDQGDUG� GH� GpIRUPDWLRQV� GH� ILJXUHV� VRQW� pJDOHPHQW� GLVSRQLEOHV���

V\PpWULHV��URWDWLRQ�G¶XQH�IRUPH��GpSODFHPHQW��pODUJLVVHPHQW«�FI��)LJXUH�����

�

/¶XWLOLVDWHXU�SHXW�VH�VHUYLU�G¶XQ�pGLWHXU�GH�WH[WH�SRXU�SURJUDPPHU�OHV�WUDMHWV�j�O¶DLGH�GH�VFULSWV�

DX�OLHX�G¶XWLOLVHU�OHV�IRQFWLRQV�GHV�PHQXV�HW�DLQVL�JDUGHU�OD�GHVFULSWLRQ�DOJRULWKPLTXH�GH�WRXV�

OHV�PRXYHPHQWV�TX¶LO�D�SURJUDPPpV��

�

,O�HVW�SRVVLEOH�GH�YLVXDOLVHU�HW�G
pGLWHU�OD�FRXUEH�GH�GpURXOHPHQW�WHPSRUHO�GHV�WUDMHWV��$�SDUWLU�

GH�FHW�pGLWHXU��OHV�PRXYHPHQWV�SHXYHQW�rWUH�DFFpOpUpV�RX�UDOHQWLV�JUDSKLTXHPHQW��

�

��� +ROR�6SDW�

�

1RXV�DYRQV�FRQVWUXLW�XQ�VSDWLDOLVDWHXU�PXOWL�VRXUFHV�HW�PXOWL�VRUWLHV�SHUPHWWDQW�GH�FRQWU{OHU�

LQGpSHQGDPPHQW�HW�HQ�WHPSV�UpHO�OHV�SRVLWLRQV�GHV�VRQV�GDQV�O¶HVSDFH���

&H�VSDWLDOLVDWHXU�WLHQW�FRPSWH�GHV�SDUDPqWUHV�SHUFHSWLIV�OLpV�j�O¶pORLJQHPHQW�GHV�VRXUFHV�HW�j�

GHV�IDFWHXUV�G¶DFRXVWLTXH�GHV�VDOOHV���

,O� IRQFWLRQQH� VRXV� O¶HQYLURQQHPHQW� 0D[�063� TXL� SHXW� XWLOLVHU� OD� SOXSDUW� GHV� FDUWHV�

DXGLRQXPpULTXHV�GX�PDUFKp�VXU�RUGLQDWHXU�0DFLQWRVK��

�

                                                                                                                                                         
Sigma1 est un programme qui permet de distribuer plusieurs canaux sonores (jusqu’à 32 simultanément) sur un 
système de diffusion multi-haut-parleurs par enregistrement temps réel des mouvements de différentes sources 
sonores. 
En 1997, GMEM a conclu un accord avec APBTools pour le développement d’un logiciel d’édition numérique 
et graphique pour le programme Sigma1. 
2 cf. http://www.ircam.fr 
3 Max est une marque déposée de Opcode Systems/Ircam 
4 MSP est une marque déposée de Cycling74 



/D�VSDWLDOLVDWLRQ�SHXW�rWUH�HIIHFWXpH� VRLW� j�SDUWLU�GH�©�ILFKLHUV�VRQV�ª�QXPpULTXHV�VWRFNpV�VXU�

O¶RUGLQDWHXU��VRLW�j�SDUWLU�GH�VRXUFHV�VRQRUHV�MRXpHV�HQ�GLUHFW�FRQQHFWpHV�VXU�OHV�HQWUpHV�GH�OD�

FDUWH�DXGLRQXPpULTXH��

�

$YHF� FH� VSDWLDOLVDWHXU�� O¶DFFHQW� D� pWp� PLV� VXU� O¶HIILFDFLWp�� GH� IDoRQ� j� SRXYRLU� VSDWLDOLVHU�

LQGpSHQGDPPHQW� XQ� JUDQG� QRPEUH� GH� VRXUFHV� LQGpSHQGDQWHV� VXU� SOXVLHXUV� KDXW�SDUOHXUV��$�

O¶KHXUH�DFWXHOOH��+ROR�VSDW�SHUPHW�SDU�H[HPSOH�GH�VSDWLDOLVHU���SLVWHV�VXU���KDXW�SDUOHXUV�VXU�

XQ� RUGLQDWHXU�*�����0+]� �����GX�&38�� HW� �� SLVWHV� VXU� �� KDXW�SDUOHXUV� VXU� XQ� RUGLQDWHXU�

*�����������GX�&38���

�

1RXV� GLVSRVRQV� GRQF�PDLQWHQDQW� G¶XQ� RXWLO� SHUPHWWDQW� O¶XWLOLVDWLRQ� HQ� WHPSV� UpHO� GH� GLYHUV�

FRQWU{OHV�VXU�OD�VSDWLDOLVDWLRQ���

�� SRVLWLRQQHPHQW�GHV�VRXUFHV�GDQV�O¶HVSDFH�JUkFH��SDU�H[HPSOH��j�GHV�FRQWU{OHXUV�0,',��

�� V\QFKURQLVDWLRQ� GH� GLYHUV� PRXYHPHQWV� SUpHQUHJLVWUpV� �VpTXHQFHV� 0,',�� RX�

SURJUDPPpV�GDQV�0D[��

�� PRGLILFDWLRQ� GH� SDUDPqWUHV� JOREDX[�GH� OD� VSDWLDOLVDWLRQ� �DPSOLWXGHV� GHV�PRXYHPHQWV��

DFRXVWLTXH�GH�OD�SLqFH��GLVWDQFH�GHV�KDXW�SDUOHXUV��YLWHVVH�GHV�PRXYHPHQWV«���

�

��� 3URGXFWLRQ�PXVLFDOH�

�

+RORSKRQ� �DYHF� 6LJPD�� RX� +ROR�6SDW�� D� pWp� XWLOLVp� SRXU� SOXVLHXUV� SLqFHV� FUppHV� ORUV� GX�

IHVWLYDO�GX�*0(0�j�0DUVHLOOH��©�/HV�0XVLTXHV����ª���

�� �©�&DQWXV�3ULPXV�ª�G
2OLYLHU�6WDOOD�SRXU�FRQWUHEDVVH�HW�GLVSRVLWLI�pOHFWURQLTXH��/D�SDUWLH�

pOHFWURQLTXH�HW�OH�VRQ�GH�OD�FRQWUHEDVVH�pWDLHQW�VSDWLDOLVpV�DYHF�OH�VSDWLDOLVDWHXU�©�+ROR�

6SDW�ª�� /H� FRQWU{OH� GHV� PRXYHPHQWV� GH� VSDWLDOLVDWLRQ� pWDLW� UpDOLVp� SDU� OD� FRQWUHEDVVH�

HOOH�PrPH�GRQW� OH�VRQ�pWDLW�FDSWp�HW�DQDO\Vp�HQ�GLUHFW�SHQGDQW� OH�FRQFHUW��/H�GLVSRVLWLI�

GH�VSDWLDOLVDWLRQ�FRPSUHQDLW�GHX[�QLYHDX[�YHUWLFDX[�GH���KDXW�SDUOHXUV�FKDFXQ��

�� ©�5<2$1-,�ª�GH�-RKQ�&DJH��LQWHUSUpWp�SDU�-HDQ�3LHUUH�5REHUW�j�OD�FRQWUHEDVVH�HW�,VDEHO�

6RFFRMD�j�OD�YRL[��/HV����SLVWHV�GH�OD�SDUWLH�pOHFWURQLTXH�pWDLHQW�VSDWLDOLVpHV�HQ�URWDWLRQV�

GpFDOpHV�WUqV�UDSLGHV�DXWRXU�GX�SXEOLF�FUpDQW�XQH�LPSUHVVLRQ�GH�WRXUELOORQ��VSDWLDOLVDWLRQ�

DYHF�+ROR�6SDW�ª���/H�GLVSRVLWLI�GH�VSDWLDOLVDWLRQ�FRPSUHQDLW�GHX[�QLYHDX[�YHUWLFDX[�GH�

��KDXW�SDUOHXUV�FKDFXQ��

�� ©���IHPPHV�DUFKDwTXHV�ª�GH�&KULVWLDQ�3KLOLSSRQ�SRXU�YRL[��FRQWUHEDVVH��pFKDQWLOORQQHXU�

HW� GLVSRVLWLI� pOHFWURQLTXH� PXOWL�SLVWHV� VSDWLDOLVp��� OD� SDUWLH� pOHFWURQLTXH� FUppH� SDU� OH�

FRPSRVLWHXU�����SLVWHV��D�pWp�VSDWLDOLVpH�HQ�XWLOLVDQW�+ROR�(GLW�FRQWU{ODQW�OH�SURJUDPPH�

�����/H�GLVSRVLWLI�GH�VSDWLDOLVDWLRQ�FRPSUHQDLW���KDXW�SDUOHXUV�HQWRXUDQW�OH�SXEOLF��

�

3RXU�OH�IHVWLYDO�©�/HV�0XVLTXHV������ª��OD�GHPDQGH�D�GRXEOp��

�

��� &RQFOXVLRQ���

�

/D� VSDWLDOLVDWLRQ� GX� VRQ� GHYLHQW� XQ� SDUDPqWUH� GH� SOXV� HQ� SOXV� LPSRUWDQW� GDQV� OD� UpDOLVDWLRQ�

G¶°XYUHV�PXVLFDOHV�IDLVDQW�LQWHUYHQLU�O¶pOHFWURQLTXH���

�



©�4X¶LO�V¶DJLVVH�GH�OD�PXVLTXH�pOHFWURDFRXVWLTXH�RX�GH�O¶DUW�LVVX�GH�O¶RUGLQDWHXU��OD�

PXVLTXH�GH�QRWUH�WHPSV�HVW�XQH�PXVLTXH�GH�O¶HVSDFH«OD�QRWLRQ�G¶HVSDFH�PXVLFDO�

D�FDUDFWpULVp�OH�VW\OH�GH�QRWUH�pSRTXH��ª�>+XJXHV�'XIRXUW�±�����@��

�

/HV� FRPSRVLWHXUV� RQW� OH� VHQWLPHQW� TXH� OD� SULVH� HQ� FRPSWH� GH� FH� SDUDPqWUH� OHXU� RXYUH� GH�

QRXYHDX[� FKDPSV� G¶H[SpULPHQWDWLRQ�� ,OV� SHXYHQW� DLQVL� H[SORUHU� O¶(VSDFH�7HPSV� GDQV� VD�

WRWDOLWp�HW�FUpHU�GH�QRXYHOOHV�VLWXDWLRQV�VRQRUHV�HQ�PRXYHPHQW���

�

&RPPH�-RKQ�&KRZQLQJ�SXLV�6WHYH�0DF$GDPV�O¶RQW�GpPRQWUp�>5LVVHW�±�����@���O¶RUHLOOH�SHXW�

VpSDUHU�GHX[�VRQV�VLPXOWDQpV�HQ�UHJURXSDQW�OHV�FRPSRVDQWHV�VRQRUHV��©�FRKpUHQWHV�ª�DIIHFWpHV�

G¶XQH� PrPH� PRGXODWLRQ� YLEUDWRLUH�� &¶HVW� OD� FRKpUHQFH� GHV� PRXYHPHQWV� TXL� QRXV� IDLW�

GLVWLQJXHU� OHV� GLIIpUHQWHV� HQWLWpV� TXL� FRPSRVHQW� OH� VRQ� TXH� QRXV� HQWHQGRQV�� /H�PRXYHPHQW�

GDQV� O¶HVSDFH�GH�GLIIpUHQWHV�FRXFKHV�VRQRUHV�SHUPHW�GH�MRXHU�VXU� OD�©�IXVLRQ�ILVVLRQ�ª�GH�FHV�

FRXFKHV��&HW�DVSHFW�GH�OD�VSDWLDOLVDWLRQ�HVW�FHUWDLQHPHQW�XQ�GHV�SOXV�LQWpUHVVDQWV�j�pWXGLHU���

�

1RXV� VRXKDLWRQV� TXH� OH� SURMHW� +RORSKRQ� HW� VHV� SURFKDLQHV� pYROXWLRQV� IRXUQLVVHQW� DX[�

FRPSRVLWHXUV�GHV�RXWLOV�SHUPHWWDQW� O¶H[SORUDWLRQ�G¶XQ�GRPDLQH�R��LOV�RQW�HQFRUH�EHDXFRXS�j�

H[SpULPHQWHU�HW�j�GpFRXYULU��

�

5pIpUHQFHV���

�

)UDQoRLV� %D\OH�� 0XVLTXH� $FRXVPDWLTXH�� SURSRVLWLRQV«SRVLWLRQV�� pG�� %XFKHW� &DVWHO��
3DULV��������

-RKQ� &KRZQLQJ�� ©�7KH� VLPXODWLRQ� RI� PRYLQJ� VRXQG� VRXUFHV�ª�� -RXUQDO� RI� WKH� $XGLR�
(QJLQHHULQJ�6RFLHW\�������������������&RPSXWHU�0XVLF�-RXUQDO��MXLQ�������

+XJXHV� 'XIRXUW�� ©�7LPEUH� HW� HVSDFH�ª��/H� WLPEUH��PpWDSKRUH� SRXU� OD� FRPSRVLWLRQ�� pG��
&K��%RXUJRLV��,UFDP��3DULV��������

-HDQ�0DUF�-RW��2OLYLHU�:DUXVIHO��©�/H�6SDWLDOLVDWHXU�ª��$FWHV�GH�OD�FRQIpUHQFH���©�/H�6RQ�
HW�O¶(VSDFH�ª��pG��*5$0(��/\RQ��������

-HDQ�3DVFDO�-XOOLHQ��2OLYLHU�:DUXVIHO��©�7HFKQRORJLH�HW�SHUFHSWLRQ�DXGLWLYH�GH�O¶HVSDFH�ª��

/HV�FDKLHUV�GH�O¶,UFDP�������,UFDP�±�&HQWUH�*HRUJHV�3RPSLGRX��PDUV�������

/DXUHQW� 3RWWLHU�� ©�'\QDPLFDO� VSDWLDOL]DWLRQ� RI� VRXQG�� +2/23+21� �� D� JUDSKLF� DQG�

DOJRULWKPLF�HGLWRU�IRU�6LJPD��ª��$FWV�RI�'$);�����%DUFHORQH��������

/DXUHQW�3RWWLHU��2OLYLHU�6WDOOD��©�,QWHUSUHWDWLRQ�DQG�VSDFH�ª��%RRN�RQ�*HVWXUH��VRXV�OD�GLU��
GH�0��%DWWLHU�HW�0��:DQGHUOH\��,UFDP��3DULV��������

-HDQ�&ODXGH�5LVVHW�� ©�&DOFXOHU� OH� VRQ�PXVLFDO� �� XQ�QRXYHDX�FKDPS�GH�FRQWUDLQWHV�ª��/D�
PXVLTXH�GHSXLV������±�0DWpULDX��HVWKpWLTXH�HW�SHUFHSWLRQ��VRXV�OD�GLU��GH�+��'XIRXUW�
HW�-�0��)DXTXHW��pG��0DUGDJD��/LqJH��������



��� )LJXUHV�

�

� ��

)LJXUH�����UHODWLRQV�G
pFKDQJHV�HQWUH�+ROR�(GLW�HW�S���D��RX�HQWUH�+ROR�(GLW�HW�+ROR�6SDW���E���

�

�

)LJXUH�����)HQrWUH�SULQFLSDOH�G¶+ROR�(GLW�

�



�

)LJXUH�����WUDFp�JUDSKLTXH�G¶XQ�WUDMHW�GDQV�+RORSKRQ��

�

�

)LJXUH�����SURJUDPPDWLRQ�GH�FHUFOHV�HW�GH�VSLUDOHV�GDQV�+RORSKRQ��

�



�

)LJXUH�����pWLUHPHQW�SURJUHVVLI�GH�OD�IRUPH�GX�WUDMHW���SRXU�GRQQHU�OH�WUDMHW���

�

�

)LJXUH�����pGLWHXU�WHPSRUHO�

�

�

Figure 7 : Fenêtre principale d’Holo-Spat (sous Max/MSP) 


