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� `,UjÌ�X�ÐbU�V�Ë�ÐZU5Ï'Ë�Ð5Ð'Ë�Ê�U Q ÉHU�U Q Ë�Ð�É�Ì2Ë�T�X�Ì�V�Ë�ÏSÄ<S0T�Ê�Í U5ÍWS0TKS0TYl ��É n�n l½Í½Ë�Ð|UZS(U�É�ÏZ��ËPU4Ð n Ë0ÉF��Ë�Ï�U5Ï'Í�ÉFl½ÐjÉ�ÐÍ U|T�ËPi�Ë�Ï�SxÄ�Ä:X£Ï'Ð9e�ÍWT=U Q Ë�Ë<i�ÉFlWX¸ÉHU5ÍWS0T�Ê¸ÉHU'É�e¯U Q ÉHUsÉFT�Í½Ì n S�ÐbU�S�ÏRX�Ð5Ë0ÐRU Q Ë=Ð�É�Ì2Ë�U5Ë<l½Ë n Q S0T�ËAÉ�Ð|U Q Ë�U'É�Ï���ËPUÐ n Ë0ÉF��Ë�Ï9�
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FUSION − ELISA Submissions − Test F

t ã�uwv6��v ��\ O Ä<X�ÏZi�Ë­��S�Ï(U Q Ë­��X�Ð5ÍWS0T«SF�{U Q Ë]\E^�`ba È S0T�ËPmàÐ n Ë0ÉF��Ë�Ï;Ðb�£ÐbU'Ë�Ì2Ð�jD�aË0ÌIÉFl½Ë=S0TYl �YoP�ORQ ËIÐ�S0l½Í½ÊLl½ÍWT�Ë2Ä<S�Ï'Ï'Ë�Ð n S0T£Ê�Ð�UZS]U Q Ë»�4X�Ð'ÍWS0T���\ O Ä<X�Ïbi�Ë @ Q ÍWl½Ë(U Q Ë;ÊYSFUbU'Ë�Ê�S0T�Ë�ÐCÄ<S�Ï'Ï5Ë�Ð n S0T�Ê¶UZS]U Q ËÍWT�Ê�Í iuÍ½ÊYX¸ÉFl�ÐZ�uÐZU5Ë�Ì2Ð9�

^7Y � Z�_ab��O]JY$��Nx]�ZOYH]Jb � �Á_48 � ^7_ÁYHZ � [ � ]7N£[0`&�a^�Y���^7M\N2^ � YK�Á_ ¤ N��Á_ÁMOY�Y��L� `OZ_#�^7_ÁYHZ¿[�Y$��Nx] � ^J_aZ �
_ÁZ)�O_Dµ�Nx]JNxZh^ � #xYH`\[0^7_,#�[:� � #�N£[�¥
.OYH]¾^7MON ;=��TVL�b+_Á[7b � ^H#�M7#xYHZ��O_|^J_aY�Z«!b#�`\]9G�N­!1nH/:/+��^7MON � �ÁY$� � ���¿Nu]:� Y�]7b � Z�#�N��VN�#�]JN � [0N£[

[7_ � ZO_DCE# � Zh^H�4�)� Y�] � ����[:�V[0^7Nxb�[�¥»LCM\N¶��Nx]9� YH]Jb � Z�#xN+Y���^JMON+R<;;R�U=-{�R§�P IIP � Z��:R<I2R0TVU
[9��[0^7Nub�[ � ]7N � N�^7^7_ÁZ � #��aYh[0Nu]�^7Y�^7M\N�P1��TVLÕ[9�V[�^JNxb)¥�Þ�Z
^7MON�#�Y�Z�^J] � ]9�
��^JMON�Q¾R�U [9�V[�^JNxb
��Nx]9� YH]Jb � Z�#�N7�ON � ] � �ONu[2b+YH]JN�^7M � Z%� Y�]I^7M\N1Y�^JMONx]�[:�V[0^7Nxb�[�¥­Þ�ZON1N+´��&� � Z � ^7_ÁYHZ�_�[2^JM � ^
^7M\NL�VN��|^ � #�Y�N+¿«#x_aNuZ�^�[ � ]7N-ZOYH^�`\[7N�� _ÁZ�^JMON(QSR�U�[:�V[0^7Nub � Z�� _|^�_Á[­�&� � `\[7_4���aN-^JM � ^�^7MON
�VN��|^ � #�Y�N+¿«#�_ÁNxZh^�[ � ]JN�b+Y�]7N�]JY$�O`\[0^C^7Y�#�M � ZOZON��¾b»_�[7b � ^H#�MR¥�LCM\Nx]JN+� YH]JN�^7MON�� � ]JN�b+YH]JN
`\[7N+� `&�C_ÁZ®^JMON%;=��TVL®#�Y�Z��V_a^7_ÁYHZR� � Z��®^7MONu_a] � �\[7NxZ_#�N��¿NuZ � �Á_Á[7Nu[(^7M\NþQ¾R�U [9�V[�^JNxb � YH]
^7M � ^­#�Y�Z��V_a^7_ÁYHZR¥
.j_ÁZ � �4���$��_aZq^7MON[;��­;�L
#xYHZ��V_a^7_ÁYHZ±!Z#�`O]HGHN*! q /:/0��^JMON[#�`\]9G�Nu[¢# � Z�]JYH` � M&�4����N7�¿Y�Y
�aN��

_ÁZ�^JY«^7MO]JNxN � ]JYH`��\[�¥ LCMON b � _ÁZ��V_4µ�Nx]JNxZ�#xN%�¿Nx^ � NuNxZ�^7MON�C\]�[�^ � ]7Y�`&� � Z��®^JMON�Y�^JMONx]
[9��[0^7Nub�[K�O]JY$� � �&�4�k#xYHb+Nu[K� ]7Y�b�^7M\N�`\[0N�Y$��M � Z��O[7N�^ ¤ ZOY � �ÁN�� � N¶� YH]�^JMON
[7N��ÁN�#�^J_aY�Z:Y$�
^7M\N=� � # ¤�� ]JYH`OZ��+b+Y��VN�� � Z���_ÁZd^JMON=�Á_ ¤ N��Á_ÁMOY�Y��d] � ^7_ÁY(ZOY�]7b � �Á_�8 � ^J_aY�Zd[9#�M\Nxb+N$¥=U [�^J`����
YHZ ^JMON�_ÁZ�¼\`ONuZ�#�N�Y��]�O]7_ÁYH] ¤ Z\Y � �aN�� � N)� Y�]dZOYH]Jb � �Á_48 � ^J_aY�Z�# � ZÁ�¿N6� YH`OZ_�G_aZ
½ ÂY¾�¥ R�^
# � Z � ��[0Y)��N
[0NuNxZ�^JM � ^-^JMON«��Nx]9� YH]Jb � Z�#�N+Y$��^JMON
Q¾R�U�[:�V[0^7Nxb _�[-ZOY � [0_Áb+_4� � ]�^JY�^7MON
R<I2R0TVU � Z��«§�P1IIP [:�V[0^7Nub+[ � MO_,#�M ��� [�ZOYH^C^7MONK# � [0N=� YH]�^JMONK;=��TVLd#xYHZ��V_a^7_ÁYHZ|¥4LCM\_Á[
[7` �$� Nu[0^J[
^7M � ^#^JMON QSR�U [:�V[0^7Nxb8_�[þb+YH]JN«[7NxZ\[7_a^7_�GHNq^JY�#�M � ZOZON���b»_�[7b � ^H#�M ^7M � ZÕ^7Y
M � Z��O[7N�^2b+_�#x]7Y
�OMOYHZ\N�b+_�[0b � ^H#�MR¥
LCMON­� `¿[0_ÁYHZ#]7N£[0`&�a^J[����VN��\_�#�^7N��#_ÁZ*.s_ � `O]JN]¹([0MOY � ^JM � ^C^JMON�`¿[0N�Y��|�ÁY � _Á[0^7_,#�]7N � ]JNu[J[0_ÁYHZ

^7Y%#xYHb[�\_aZON»^JMON�]7N£[0`��|^�[�Y��C_aZ��O_4G�_,�V` � ��[9�V[�^JNxb�[]�O]J_aZ � [ � #+�ÁN � ]K�¿NuZON+CO^[#xYHb�� � ]7N���^7Y
^7M\N7�¿Nu]:� Y�]7b � Z�#�N-Y$�s^JMON[��Nu[0^;_ÁZ��V_�G�_��V` � �sN+´��¿Nu]0^�� � _a^7M � Ä$Ã���]7N��V`�#�^J_aY�Z�Y��4^7M\N7� � ��[7N
� #�#�N��V^ � Z�#�N
� � MONxZ ¤ NuN��O_ÁZ ��� � � ��[0N�]JN<³�N�#�^7_ÁYHZ��ÁN�GHN�� � ]JYH`OZ_��À�Ã���¥

TjöeE¾ö È�L1Ù�Õ�Q_Ù�×*Û�Ù�Ý�Ù	R�Ý9JbÓ�CÁÕ!C�Û�Ý�×¯Õ!R9Q�JSCAB
.j_ � `\]7N]º*! � /�[7MOY � [�^JMONK;�PALd#x`O]9G�Nu[1� YH]�^7M\N�Y$¿«#�_ � ��QSR�U � Z_�
R<I2R0TOU ^ � Y��n[9�¿N ��¤ Nu]

�VNx^7N�#�^7_ÁYHZd[9�V[�^JNxb)� � Z���^7MON­;�P�LÁ#x`O]9G�N2Y���^7MON;ZOYHZ���Y�¿«#x_ � �VR<I2R0TVU [9�V[�^JNxb !v� � ��N��ÁN�� � [



!om�/ !1nH/

5

10

20

30

40

50

5 10 20 30 40 50

M
is

s 
pr

ob
ab

ili
ty

 (
in

 %
)

False Alarms probability (in %)

2 speaker ELISA results (NIST 99)
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Speaker tracking ELISA results (NIST 99)

IRISA
LIA

RIMO

t ã�uwv��	v \E^�`ba È ��\ O Ä<X�Ïbi�Ë�Ð���S�ÏRU Q Ë U @ SFm�Ð n Ë0ÉF��Ë0ÏsÊ�ËPU'Ë�ÄPU'ÍWS0T�jfy9osÉFT�Ê]U Q ËAÐ n Ë7ÉF��Ë�Ï�U5Ï�É�Ä��uÍWTY�j3z�oEU�É�ÐZ�uÐ:�

R<I2R0TVUó¹$/0¥�.s_ � `O]7NKº%!b�_/»�VN��O_�#�^J[I^7MON7;�P�L°#�`\]9G�Nu[�� YH]C^JMON([9�¿N ��¤ Nx]C^7] � # ¤ _ÁZ � [:�V[0^7Nub+[
_ÁZ(^JMON¢;=��TVL #xYHZ��O_|^J_aY�ZR� � MONu]7N(��Y�^7M+[7_��VN£[4Y��¿^7MON»#�Y�Z�GHNx]�[ � ^7_ÁYHZ � ]7N�N��ÁN�#�^7]JN�^ � Z_�[��Y�^JM
[9�¿N ��¤ Nu]J[ � ]7N�Y��j^7MON1[ � b+N � NuZ��VNu]�¥
LCMON�QSR�U ^ � Y$��[9��N ��¤ Nx](^7] � # ¤ _aZ � [9��[0^7Nubö#+�ÁN � ]9����YH`V^H�¿Nu]:� Y�]7b�[�^7M\N�Y�¿«#�_ � �CR<I2R0TVU

[9��[0^7Nub)¥ LCMO_�[«# � ZÁ#xNx]7^ � _aZ&��� ��N�N+´��&� � _ÁZON��ò���À^7MON)� � #�^d^JM � ^�^JMONk�Á_ ¤ N��Á_aMOY�Y��G[9#xYH]JN
Y��=^JMON»R<I2R0TVU?[9�V[�^JNxb _�[=#xYHb��O`V^JN��qY¯G�Nx]2^JMON � MOY$�ÁN(`V^7^7Nu] � Z�#�N � Z�� ^JMONx]JN+� Y�]7NL�O_ � [0N��
���®^JMON�[7N�#�Y�Z�� [:��N �$¤ Nx]�A [�[:��NxN�#�MR� � MONx]JN � [»^7MON�Q¾R�U [:�V[0^7Nub C\]�[�^
[7N��ÁN�#�^J[ � [7`&�\[7N�^
Y���� ] � b+Nu[ � #�#xYH]F�V_aZ � ^JY ^7MONu_a](^ � ] � Nx^1[:��N �$¤ Nx]K�Á_ ¤ N��Á_ÁMOY�Y��R� � Z_�«[H#�Y�]7N£[�^7MON
`V^0^JNx] � Z�#xN
YHZ��4��Y�Zq^7M � ^-[0`&�¿[0Nx^�¥(LCMO_�[�YH]J_ � _aZ�Y���^JMON � N ��¤ ZONu[J[IY$��^JMON�Y$¿«#�_ � �4R<I2R0TVU [:�V[0^7Nub _Á[
#�Y�Z�C\]Jb+N������»^7MON �
� _aZ�Y
�V^ � _aZ\N�� � _a^7M
^7MON�ZOYHZ&�'Y$¿�#x_ � �¿[9�V[�^JNxb)� � M\_�#�M*�¿Nx^0^7Nu]Ab+Y��VN��Á[
^7M\N]� � #�^2^JM � ^2^JMON-`V^7^7Nx] � Z_#�N�_Á[»#xYHb���Y�[7N��#Y��s^ � Y�[9�¿N ��¤ Nu]J[�¥
.OYH]�^7MON�[:��N �$¤ Nu]�^7] � # ¤ _ÁZ � ^ � [ ¤ ��^7MON�R<I2R0TVU@[:�V[0^7Nxb ^JNxZ��O[�^7Y(YH`V^H�¿Nu]:� Y�]7b ^7M\N;Y�^JMONx]

P�Q¾R0TVU [:�V[0^7Nub+[�¥

��ö ÿ+û�ø�ÿ0U�ý%ÈS÷£û�ø
RnZÀ^JMO_Á[ � ]0^J_�#��aN
��[7N�GHNu] � ��PAQSR0TVU G � ]J_ � Zh^J[�Y���YHZON���[9�¿N ��¤ Nx]��VN�^JN�#�^J_aY�ZR��^ � Y��n[9�¿N ��¤ Nu]

�VNx^7N�#�^7_ÁYHZ � Z�� [9�¿N ��¤ Nu]�^7] � # ¤ _ÁZ � [9��[0^7Nub�[�� � Nx]JN%�O]JNu[7NxZh^7N�� � Z���#xYHb�� � ]JN��GY�ZG^7MON
�IR0TOL]A �
��N�G � �Á` � ^J_aY�Z�� � ^ � ¥
LCMON�YHZON���[9�¿N ��¤ Nx] �ON�^7N�#�^J_aY�Z
]JNu[7`&�|^�[�_aZ��O_�# � ^7N�^JM � ^C^7M\N�b+Yh[�^2[0_ � Z\_DC_# � Zh^»�V_Dµ�Nx]JNxZ_#�Nu[

_ÁZ��¿Nu]:� Y�]7b � Z_#�N � _|^JMO_ÁZ ^7MON£[0Nq[9�V[�^JNxb�[«#xYHb+N)� ]7Y�b ^JMONqZOY�]7b � �Á_�8 � ^J_aY�ZÀ^JN�#�MOZ\_�5h`ON£[�¥
LCMON¶�VNu[7_ � ZqY��=^JMON�[9��N ��¤ Nx]�_aZ��ON���NxZ��VNuZh^�� � # ¤�� ]JYH`OZ��þb+Y��VN��4[7NxNxb�[;^7Y*�¿N�Nu[J[0NuZ�^J_ � �Z�
^7M\N�[7N�#�Y�Z�� _Áb¶��YH]7^ � Zh^­� � #�^7Y�]­��Nx_ÁZ � ^JMON[�Á_ ¤ N��Á_aM\YhY�� ] � ^J_aYdZ\YH]Jb � �a_�8 � ^7_ÁYHZ�[H#�MONxb+N$¥;RnZ
� � ]0^J_�#x`&� � ]��V_a^;_�[¢#+�ÁN � ]C^7M � ^I^7M\N � �&�O]JY$�\]7_ � ^JN�`¿[0N-Y$�sM � Z��O[7N�^2^<����N ¤ ZOY � �aN�� � N�_�[»��NxZ��
N+CE#�_ � ��^7Y+^JMONK��Nx]9� YH]Jb � Z�#�N
¥
LCMON�P�QSR0TOU·�&� � ^9� YH]Jb � YH]�YHZ\N+�n[:��N �$¤ Nx]��VN�^JN�#�^7_ÁYHZ ��� [�N�´�^7NxZ_�VN���_aZ�[0N�GHNu] � ���V_Á]JN�#0�

^7_ÁYHZ¿[�_aZ«YH]F�VNx]�^JY���Nx]9� YH]Jb ^JMON»^ � Y$��[9�¿N ��¤ Nx]]�VN�^JN�#�^J_aY�Z � Z��«[:��N �$¤ Nx]�^7] � # ¤ _ÁZ � ^ � [ ¤ [�¥
LCMONK�IR0TOL]A �
�L# � b�� � _ � Z#M � [�MON��4��N��þ_,�VNxZh^J_D�v��_ÁZ ��� Z�`ObL�¿Nu]CY��|� � #�^JYH]�[�^JM � ^2_ÁZ�¼\`ONuZ�#�N
^7M\NL��Nx]9� YH]Jb � Z�#xN7� YH]�^7M\Nu[7N(^ � YdZON � ^ � [ ¤ [��E�\`V^�N�µ�Y�]0^�[ � ]7N�]7N�5h`O_a]JN���^7Y*#xYHZ\[7Y$�Á_,� � ^JN
^7M\Nu[7N-_aZO_a^7_ � ��^J]7NuZ��O[�¥



�¾ö É-údû�É(û*ÈS÷�ù(÷uû�ø6È�Ê#ø�ü ÉKÆ�ú)ÈRÉKÆ-ÿ�ù1÷
�*ÆKÈ
.OYH]�^7MON­� YH]7^7M�#xYHb+_ÁZ � N�G � �a` � ^7_ÁYHZ\[���^7MON�P�QSR0TOU@WAYHZ\[7YH]7^7_Á`Ob M � [1�O`V^�� YH] ��� ]H� � � N �

�O]JY$��Y�[ � ��[�Ï
�I^7Y#_aZh^7]JY��V`�#xN � � ] � #�^7_ÁYHZqY$��ZOYHZ�! � b»Nu]7_,# � Z_/CNuZ � �Á_Á[7M3� � ^ � ��[7Yd^JM � ^]� � Z � ` ��� N7�VN+�

��NxZ��VNuZ�#�N � Z_�6#�]JY�[J[:��� � Z � ` ��� N-b+_Á[7b � ^H#�M3# � Z3�¿N+[0^7`��V_ÁN��R� � [ � N��4� � [I^JMON�_Áb�� � #�^�Y$�
� � Z � ` ��� N�b+_�[0b � ^F#�M#Y�Z�Q$§�WCT�I � � [0N��#[9�V[�^JNxb�[��
�I^7Y)�VN+C¿ZON»[7N�G�Nx] � �{;�W�.�� `\Z�#�^J_aY�Z\[�_aZ�^7MON+N�G � �a` � ^7_ÁYHZ6�&� � ZR� � Z_��^7Y)�V_�[9#��aYh[0N»YHZ��4�

� �à^JNx]s^7M\N�]JNu[7`&�a^J[ � ]JN�]JN�^J`O]JZON��[����^JMON(� � ]7^7_,#�_�� � Z�^�[�� � MO_,#�M(Y$�\^JMON�;-W�.�_�[s^7MON��O]J_ab � ]9�
YHZ\N���^JMO_Á[ � YH`����6�O]7N�GHNuZ�^�[:�V[0^7Nub+[=� ]JYHbê��N�#xYHb+_aZ � ^J`OZON���^7Y � � � ]7^7_,#�`&� � ]�Y$��Nx] � ^J_aZ �
��YH_ÁZ�^�� � Z_�*#xNx]7^ � _ÁZ&���
[0^7_Áb(`&� � ^JN-]7N£[0N � ]F#�MdYHZ#^7MON-_�[J[0`ON-Y$���VN�#�_�[0_ÁYHZ#^7M\]7N£[0MOY
���þ[7N�^0^J_aZ � �
�I^7Y:]7N��aN � [7N+^7MON ¤ N���[7� YH](^7MONþN�G � �Á` � ^7_ÁYHZ±� � ^ � � � [7Nd_aZ®^ � Y�[0^7N��\[���#�YH]J]JNu[9�¿Y�Z��V_ÁZ �

^7Y#^ � Y*�V_�[�^J_aZ_#�^-[0`&�¿[0Nx^J[�Y��=^ � ] � N�^�[:��N �$¤ Nu]J[���[7Yd^JM � ^-[7YHb+N[� � ]0^J_�#x_4� � Zh^J[�# � Z�]JN�^7`\]7ZR�
��N�^ � NxNxZ ^JMON-^ � Y�]7N��aN � [7Nu[���� `\[7_aY�Z�]7N£[0`��|^�[IYHZþ^JMON�[7N�#xYHZ���� � ]0^IY$�s^JMON(N�G � �|� � ^ � � � [7N
Y$�O^ � _ÁZON��«� ]JYHb%[:�V[0^7Nxb�[�^J] � _aZON��
Y�Z
^JMON]C\]�[�^¢� � ]7^�¥
RnZ�^7MONL�aY�Z � �'^7Nu]7b)�¿^7MON»P�Q¾R0TVU WAY�Z\[0Y�]0^J_a`\b _ÁZh^7NxZ_�O[I^JY*#xYHZh^7_ÁZ�`ON7� � ]0^J_�#x_4� � ^7_ÁZ � Y�Z
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