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<latexit sha1_base64="UzCyqgUHnsfxQrzAHHI16sjmejQ=">AAAB/XicbVDNS8MwHE39nPOrfty8BIfgabQiKp6GXrwIE9wHbKWkabqFpUlJUmGW4r/ixYMiXv0/vPnfmG496OaDkMd7vx95eUHCqNKO820tLC4tr6xW1qrrG5tb2/bObluJVGLSwoIJ2Q2QIoxy0tJUM9JNJEFxwEgnGF0XfueBSEUFv9fjhHgxGnAaUYy0kXx7vx8IFqpxbK5M5X7mXt7mvl1z6s4EcJ64JamBEk3f/uqHAqcx4RozpFTPdRLtZUhqihnJq/1UkQThERqQnqEcxUR52SR9Do+MEsJISHO4hhP190aGYlUENJMx0kM16xXif14v1dGFl1GepJpwPH0oShnUAhZVwJBKgjUbG4KwpCYrxEMkEdamsKopwZ398jxpn9Tds7pzd1prXJV1VMABOATHwAXnoAFuQBO0AAaP4Bm8gjfryXqx3q2P6eiCVe7sgT+wPn8A68KVhQ==</latexit>s1:M

<latexit sha1_base64="TII2miCOIiNrBcPcn887DPEHE/Y=">AAAB/XicbVDNS8MwHE39nPOrfty8BIfgabQiKp6GXrwIE9wHbKWkabqFpUlJUmGW4r/ixYMiXv0/vPnfmG496OaDkMd7vx95eUHCqNKO820tLC4tr6xW1qrrG5tb2/bObluJVGLSwoIJ2Q2QIoxy0tJUM9JNJEFxwEgnGF0XfueBSEUFv9fjhHgxGnAaUYy0kXx7vx8IFqpxbK4M537mXt7mvl1z6s4EcJ64JamBEk3f/uqHAqcx4RozpFTPdRLtZUhqihnJq/1UkQThERqQnqEcxUR52SR9Do+MEsJISHO4hhP190aGYlUENJMx0kM16xXif14v1dGFl1GepJpwPH0oShnUAhZVwJBKgjUbG4KwpCYrxEMkEdamsKopwZ398jxpn9Tds7pzd1prXJV1VMABOATHwAXnoAFuQBO0AAaP4Bm8gjfryXqx3q2P6eiCVe7sgT+wPn8A0xKVdQ==</latexit>c1:M
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<latexit sha1_base64="3Rmi1SmK8TAHXgcW662lfZxR4CM=">AAAB/XicbVBLSwMxGMzWV62v9XHzEiyCp7IrvvBU9OJFqGAf0C5LNpu2odlkSbJCXRb/ihcPinj1f3jz35ht96CtAyHDzPeRyQQxo0o7zrdVWlhcWl4pr1bW1jc2t+ztnZYSicSkiQUTshMgRRjlpKmpZqQTS4KigJF2MLrO/fYDkYoKfq/HMfEiNOC0TzHSRvLtvV4gWKjGkblSkvmpe3mb+XbVqTkTwHniFqQKCjR8+6sXCpxEhGvMkFJd14m1lyKpKWYkq/QSRWKER2hAuoZyFBHlpZP0GTw0Sgj7QprDNZyovzdSFKk8oJmMkB6qWS8X//O6ie5feCnlcaIJx9OH+gmDWsC8ChhSSbBmY0MQltRkhXiIJMLaFFYxJbizX54nreOae1Y7vTup1q+KOspgHxyAI+CCc1AHN6ABmgCDR/AMXsGb9WS9WO/Wx3S0ZBU7u+APrM8f18KVfA==</latexit>e1:M

(a) 3C model with two branches
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<latexit sha1_base64="fF/I2Cj4a8S7cM90vUM/9uItN4s=">AAAB/XicbVBLSwMxGMzWV62v9XHzEiyCp7IrvvBU9OJFqGAf0C5LNpu2odlkSbJCXRb/ihcPinj1f3jz35ht96CtAyHDzPeRyQQxo0o7zrdVWlhcWl4pr1bW1jc2t+ztnZYSicSkiQUTshMgRRjlpKmpZqQTS4KigJF2MLrO/fYDkYoKfq/HMfEiNOC0TzHSRvLtvV4gWKjGkblSlPmpe3mb+XbVqTkTwHniFqQKCjR8+6sXCpxEhGvMkFJd14m1lyKpKWYkq/QSRWKER2hAuoZyFBHlpZP0GTw0Sgj7QprDNZyovzdSFKk8oJmMkB6qWS8X//O6ie5feCnlcaIJx9OH+gmDWsC8ChhSSbBmY0MQltRkhXiIJMLaFFYxJbizX54nreOae1Y7vTup1q+KOspgHxyAI+CCc1AHN6ABmgCDR/AMXsGb9WS9WO/Wx3S0ZBU7u+APrM8f0ZaVeA==</latexit>a1:M

<latexit sha1_base64="94+w5hoevPHJ3Brt8aQYzwAF0HI=">AAAB/XicbVBLSwMxGMzWV62v9XHzEiyCp7IrvvBU9OJFqGAf0C5LNpu2odlkSbJCXRb/ihcPinj1f3jz35ht96CtAyHDzPeRyQQxo0o7zrdVWlhcWl4pr1bW1jc2t+ztnZYSicSkiQUTshMgRRjlpKmpZqQTS4KigJF2MLrO/fYDkYoKfq/HMfEiNOC0TzHSRvLtvV4gWKjGkblSlfmpe3mb+XbVqTkTwHniFqQKCjR8+6sXCpxEhGvMkFJd14m1lyKpKWYkq/QSRWKER2hAuoZyFBHlpZP0GTw0Sgj7QprDNZyovzdSFKk8oJmMkB6qWS8X//O6ie5feCnlcaIJx9OH+gmDWsC8ChhSSbBmY0MQltRkhXiIJMLaFFYxJbizX54nreOae1Y7vTup1q+KOspgHxyAI+CCc1AHN6ABmgCDR/AMXsGb9WS9WO/Wx3S0ZBU7u+APrM8f7VyVig==</latexit>s1:M

<latexit sha1_base64="BtxgN918hQV60COU3Z+zXtaYdK8=">AAAB/XicbVBLSwMxGMzWV62v9XHzEiyCp7IrouKp6MVjhb6gXZZsNm1Ds8mSZMW6LP4VLx4U8er/8Oa/MdvuQVsHQoaZ7yOTCWJGlXacb6u0tLyyulZer2xsbm3v2Lt7bSUSiUkLCyZkN0CKMMpJS1PNSDeWBEUBI51gfJP7nXsiFRW8qScx8SI05HRAMdJG8u2DfiBYqCaRudKHzE/dq2bm21Wn5kwBF4lbkCoo0PDtr34ocBIRrjFDSvVcJ9ZeiqSmmJGs0k8UiREeoyHpGcpRRJSXTtNn8NgoIRwIaQ7XcKr+3khRpPKAZjJCeqTmvVz8z+slenDppZTHiSYczx4aJAxqAfMqYEglwZpNDEFYUpMV4hGSCGtTWMWU4M5/eZG0T2vuec25O6vWr4s6yuAQHIET4IILUAe3oAFaAINH8AxewZv1ZL1Y79bHbLRkFTv74A+szx/+HJWR</latexit>x1:T
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<latexit sha1_base64="3Rmi1SmK8TAHXgcW662lfZxR4CM=">AAAB/XicbVBLSwMxGMzWV62v9XHzEiyCp7IrvvBU9OJFqGAf0C5LNpu2odlkSbJCXRb/ihcPinj1f3jz35ht96CtAyHDzPeRyQQxo0o7zrdVWlhcWl4pr1bW1jc2t+ztnZYSicSkiQUTshMgRRjlpKmpZqQTS4KigJF2MLrO/fYDkYoKfq/HMfEiNOC0TzHSRvLtvV4gWKjGkblSkvmpe3mb+XbVqTkTwHniFqQKCjR8+6sXCpxEhGvMkFJd14m1lyKpKWYkq/QSRWKER2hAuoZyFBHlpZP0GTw0Sgj7QprDNZyovzdSFKk8oJmMkB6qWS8X//O6ie5feCnlcaIJx9OH+gmDWsC8ChhSSbBmY0MQltRkhXiIJMLaFFYxJbizX54nreOae1Y7vTup1q+KOspgHxyAI+CCc1AHN6ABmgCDR/AMXsGb9WS9WO/Wx3S0ZBU7u+APrM8f18KVfA==</latexit>e1:M
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(b) Structure of CMs in (a)
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<latexit sha1_base64="y6toY6TxZt/KgH0EZK1kjqkGWqQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJryPqxSNGeSSwIbNDAxNmZzczsyZkwyd48aAxXv0ib/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/WbT6g0j+SjGcfoh3QgeZ8zaqz0cN2tdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0mjUvYuyuf3Z6XqTRZHHo7gGE7Bg0uowh3UoA4MBvAMr/DmCOfFeXc+5q05J5s5hD9wPn8AvJuNdA==</latexit>
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<latexit sha1_base64="t6TNwP9SwVF97vidxrfSxhL9rVE=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9H1EvHjHKI4ENmR0amDA7u5mZNSEbPsGLB43x6hd5828cYA8KVtJJpao73V1BLLg2rvvt5JaWV1bX8uuFjc2t7Z3i7l5dR4liWGORiFQzoBoFl1gz3AhsxgppGAhsBMPbid94QqV5JB/NKEY/pH3Je5xRY6WH685pp1hyy+4UZJF4GSlBhmqn+NXuRiwJURomqNYtz42Nn1JlOBM4LrQTjTFlQ9rHlqWShqj9dHrqmBxZpUt6kbIlDZmqvydSGmo9CgPbGVIz0PPeRPzPayWmd+WnXMaJQclmi3qJICYik79JlytkRowsoUxxeythA6ooMzadgg3Bm395kdRPyt5F+fz+rFS5yeLIwwEcwjF4cAkVuIMq1IBBH57hFd4c4bw4787HrDXnZDP78AfO5w++H411</latexit>
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<latexit sha1_base64="HDbslvqwYLLC8vecEkQUSo6NwXU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PUi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/W8XrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt559ezutFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze7F41z</latexit>
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<latexit sha1_base64="y6toY6TxZt/KgH0EZK1kjqkGWqQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJryPqxSNGeSSwIbNDAxNmZzczsyZkwyd48aAxXv0ib/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/WbT6g0j+SjGcfoh3QgeZ8zaqz0cN2tdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0mjUvYuyuf3Z6XqTRZHHo7gGE7Bg0uowh3UoA4MBvAMr/DmCOfFeXc+5q05J5s5hD9wPn8AvJuNdA==</latexit>
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<latexit sha1_base64="t6TNwP9SwVF97vidxrfSxhL9rVE=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9H1EvHjHKI4ENmR0amDA7u5mZNSEbPsGLB43x6hd5828cYA8KVtJJpao73V1BLLg2rvvt5JaWV1bX8uuFjc2t7Z3i7l5dR4liWGORiFQzoBoFl1gz3AhsxgppGAhsBMPbid94QqV5JB/NKEY/pH3Je5xRY6WH685pp1hyy+4UZJF4GSlBhmqn+NXuRiwJURomqNYtz42Nn1JlOBM4LrQTjTFlQ9rHlqWShqj9dHrqmBxZpUt6kbIlDZmqvydSGmo9CgPbGVIz0PPeRPzPayWmd+WnXMaJQclmi3qJICYik79JlytkRowsoUxxeythA6ooMzadgg3Bm395kdRPyt5F+fz+rFS5yeLIwwEcwjF4cAkVuIMq1IBBH57hFd4c4bw4787HrDXnZDP78AfO5w++H411</latexit>

A3
<latexit sha1_base64="HDbslvqwYLLC8vecEkQUSo6NwXU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PUi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/W8XrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt559ezutFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze7F41z</latexit>
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<latexit sha1_base64="y6toY6TxZt/KgH0EZK1kjqkGWqQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJryPqxSNGeSSwIbNDAxNmZzczsyZkwyd48aAxXv0ib/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/WbT6g0j+SjGcfoh3QgeZ8zaqz0cN2tdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0mjUvYuyuf3Z6XqTRZHHo7gGE7Bg0uowh3UoA4MBvAMr/DmCOfFeXc+5q05J5s5hD9wPn8AvJuNdA==</latexit>
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<latexit sha1_base64="t6TNwP9SwVF97vidxrfSxhL9rVE=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9H1EvHjHKI4ENmR0amDA7u5mZNSEbPsGLB43x6hd5828cYA8KVtJJpao73V1BLLg2rvvt5JaWV1bX8uuFjc2t7Z3i7l5dR4liWGORiFQzoBoFl1gz3AhsxgppGAhsBMPbid94QqV5JB/NKEY/pH3Je5xRY6WH685pp1hyy+4UZJF4GSlBhmqn+NXuRiwJURomqNYtz42Nn1JlOBM4LrQTjTFlQ9rHlqWShqj9dHrqmBxZpUt6kbIlDZmqvydSGmo9CgPbGVIz0PPeRPzPayWmd+WnXMaJQclmi3qJICYik79JlytkRowsoUxxeythA6ooMzadgg3Bm395kdRPyt5F+fz+rFS5yeLIwwEcwjF4cAkVuIMq1IBBH57hFd4c4bw4787HrDXnZDP78AfO5w++H411</latexit>
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<latexit sha1_base64="HDbslvqwYLLC8vecEkQUSo6NwXU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PUi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/W8XrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt559ezutFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze7F41z</latexit>

A1

• Audio can be altered by modifying part(s) of it,

• could through multiple generative models
  or through a recursive generation process.

• To obtain detailed information about spoofed region
o cues for the spoofing algorithms, 
o tracing the origin or creator of the spoof. 

Spoof diarization can help with traceability!
Short-turn, two primary groups

• w/o localization branch:

• w/ localization branch:

Definition & Motivation

New topic is waiting for you

INTroduction

How to Measure Spoof Diarization?

Mistake on the short turn is also important for spoof diarization!

<latexit sha1_base64="qdHNzQQDWEyK9W0NGimv7gIk/yY=">AAACDXicbVDJSgNBEO2JW4zbqEcvjVGICGFG3I7RSPCiRsgGSQg9nZqkSc9Cd48QhvyAF3/FiwdFvHr35t/YWQ6a+KCKx3tVdNdzQs6ksqxvIzE3v7C4lFxOrayurW+Ym1sVGUSCQpkGPBA1h0jgzIeyYopDLRRAPIdD1enlh371AYRkgV9S/RCaHun4zGWUKC21zL2GKwiNCxf4EN9c6Za/uy0M4lKgCM/IEIB2DwYtM21lrRHwLLEnJI0mKLbMr0Y7oJEHvqKcSFm3rVA1YyIUoxwGqUYkISS0RzpQ19QnHshmPLpmgPe10sZuIHT5Co/U3xsx8aTse46e9IjqymlvKP7n1SPlnjdj5oeRAp+OH3IjjlWAh9HgNhNAFe9rQqhg+q+YdomOR+kAUzoEe/rkWVI5ytqn2ZP743TuchJHEu2gXZRBNjpDOXSNiqiMKHpEz+gVvRlPxovxbnyMRxPGZGcb/YHx+QNf85nm</latexit>

FA+MD + CONF

Total(speech)
o DER

Prediction Ground-truth

Pred. Gt.

FA MD

TOTAL

For each class: 

o JER

DER accounts for all errors with respect to 
the total duration of speech in recordings

JER gives equal weight to all  classes, 
independently of their relative activity.

GT.
B
C1
C2

A03 A06 BBsil. sil.
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<latexit sha1_base64="KsZrinurS2SqSbMk9qeTiO9IJNs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eIeUGyhNlJbzJkdnaZmRXCkk/w4kERr36RN//GSbIHjRY0FFXddHcFieDauO6XU1hZXVvfKG6WtrZ3dvfK+wctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377EZXmsWyYSYJ+RIeSh5xRY6WHRt/rlytu1Z2D/CVeTiqQo94vf/YGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/m586JSdWGZAwVrakIXP150RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZ/U0GXCEzYmIJZYrbWwkbUUWZsemUbAje8st/Seus6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDExgM4Qle4NURzrPz5rwvWgtOPnMIv+B8fAPYCY2G</latexit>

T1
<latexit sha1_base64="RkklwfqlUsHP3FTwUn/DwERU/B0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGX8egF48R84JkCbOT3mTI7OwyMyuEkE/w4kERr36RN//GSbIHTSxoKKq66e4KEsG1cd1vJ7e2vrG5ld8u7Ozu7R8UD4+aOk4VwwaLRazaAdUouMSG4UZgO1FIo0BgKxjdzfzWEyrNY1k34wT9iA4kDzmjxkqP9V6lVyy5ZXcOskq8jJQgQ61X/Or2Y5ZGKA0TVOuO5ybGn1BlOBM4LXRTjQllIzrAjqWSRqj9yfzUKTmzSp+EsbIlDZmrvycmNNJ6HAW2M6JmqJe9mfif10lNeONPuExSg5ItFoWpICYms79JnytkRowtoUxxeythQ6ooMzadgg3BW355lTQrZe+qfPlwUareZnHk4QRO4Rw8uIYq3EMNGsBgAM/wCm+OcF6cd+dj0Zpzsplj+APn8wfZjY2H</latexit>

T2

<latexit sha1_base64="F/05xq/0PMSmCXIfWqKNsjJRqm4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6Pga9eIyYFyRLmJ1MkiGzs8tMrxCWfIIXD4p49Yu8+TdOkj1oYkFDUdVNd1cQS2HQdb+d3Mrq2vpGfrOwtb2zu1fcP2iYKNGM11kkI90KqOFSKF5HgZK3Ys1pGEjeDEZ3U7/5xLURkarhOOZ+SAdK9AWjaKXHWve8Wyy5ZXcGsky8jJQgQ7Vb/Or0IpaEXCGT1Ji258bop1SjYJJPCp3E8JiyER3wtqWKhtz46ezUCTmxSo/0I21LIZmpvydSGhozDgPbGVIcmkVvKv7ntRPs3/ipUHGCXLH5on4iCUZk+jfpCc0ZyrEllGlhbyVsSDVlaNMp2BC8xZeXSeOs7F2VLx8uSpXbLI48HMExnIIH11CBe6hCHRgM4Ble4c2Rzovz7nzMW3NONnMIf+B8/gDbEY2I</latexit>

T3
<latexit sha1_base64="8ceytCtAnirULYMgqkWL9W4SyNk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfByDXjxGzAuSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSATXxnW/ndza+sbmVn67sLO7t39QPDxq6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0N/NbT6g0j2XdjBP0IzqQPOSMGis91nuVXrHklt05yCrxMlKCDLVe8avbj1kaoTRMUK07npsYf0KV4UzgtNBNNSaUjegAO5ZKGqH2J/NTp+TMKn0SxsqWNGSu/p6Y0EjrcRTYzoiaoV72ZuJ/Xic14Y0/4TJJDUq2WBSmgpiYzP4mfa6QGTG2hDLF7a2EDamizNh0CjYEb/nlVdK8KHtX5cuHSql6m8WRhxM4hXPw4BqqcA81aACDATzDK7w5wnlx3p2PRWvOyWaO4Q+czx/clY2J</latexit>

T4

FA/MISS

<latexit sha1_base64="3Y+Yv9XNmShwac46jSKF1Rpc42I="></latexit>

JIbona,j =
FAbona + MISSbona

TOTALbona
=

21 4 5+

<latexit sha1_base64="W/zaFj/03dNoG7DSySTZcza6a0M="></latexit>

JERspoof,j =
1

2

✓
FAA03 + MISSA03

TOTALA03
+

FAA06 + MISSA06

TOTALA06

◆

<latexit sha1_base64="KsZrinurS2SqSbMk9qeTiO9IJNs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eIeUGyhNlJbzJkdnaZmRXCkk/w4kERr36RN//GSbIHjRY0FFXddHcFieDauO6XU1hZXVvfKG6WtrZ3dvfK+wctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377EZXmsWyYSYJ+RIeSh5xRY6WHRt/rlytu1Z2D/CVeTiqQo94vf/YGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/m586JSdWGZAwVrakIXP150RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZ/U0GXCEzYmIJZYrbWwkbUUWZsemUbAje8st/Seus6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDExgM4Qle4NURzrPz5rwvWgtOPnMIv+B8fAPYCY2G</latexit>

T1
<latexit sha1_base64="8ceytCtAnirULYMgqkWL9W4SyNk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfByDXjxGzAuSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSATXxnW/ndza+sbmVn67sLO7t39QPDxq6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0N/NbT6g0j2XdjBP0IzqQPOSMGis91nuVXrHklt05yCrxMlKCDLVe8avbj1kaoTRMUK07npsYf0KV4UzgtNBNNSaUjegAO5ZKGqH2J/NTp+TMKn0SxsqWNGSu/p6Y0EjrcRTYzoiaoV72ZuJ/Xic14Y0/4TJJDUq2WBSmgpiYzP4mfa6QGTG2hDLF7a2EDamizNh0CjYEb/nlVdK8KHtX5cuHSql6m8WRhxM4hXPw4BqqcA81aACDATzDK7w5wnlx3p2PRWvOyWaO4Q+czx/clY2J</latexit>

T4

<latexit sha1_base64="9WwpAGGd6KOkm2sJNQlIFGeqn6I="></latexit>

=
1

2

✓
FAA03 + MISSA03

TOTALA03
+

FAA06 + MISSA06

TOTALA06

◆
2+ 3Null

<latexit sha1_base64="RkklwfqlUsHP3FTwUn/DwERU/B0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGX8egF48R84JkCbOT3mTI7OwyMyuEkE/w4kERr36RN//GSbIHTSxoKKq66e4KEsG1cd1vJ7e2vrG5ld8u7Ozu7R8UD4+aOk4VwwaLRazaAdUouMSG4UZgO1FIo0BgKxjdzfzWEyrNY1k34wT9iA4kDzmjxkqP9V6lVyy5ZXcOskq8jJQgQ61X/Or2Y5ZGKA0TVOuO5ybGn1BlOBM4LXRTjQllIzrAjqWSRqj9yfzUKTmzSp+EsbIlDZmrvycmNNJ6HAW2M6JmqJe9mfif10lNeONPuExSg5ItFoWpICYms79JnytkRowtoUxxeythQ6ooMzadgg3BW355lTQrZe+qfPlwUareZnHk4QRO4Rw8uIYq3EMNGsBgAM/wCm+OcF6cd+dj0Zpzsplj+APn8wfZjY2H</latexit>

T2
<latexit sha1_base64="F/05xq/0PMSmCXIfWqKNsjJRqm4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6Pga9eIyYFyRLmJ1MkiGzs8tMrxCWfIIXD4p49Yu8+TdOkj1oYkFDUdVNd1cQS2HQdb+d3Mrq2vpGfrOwtb2zu1fcP2iYKNGM11kkI90KqOFSKF5HgZK3Ys1pGEjeDEZ3U7/5xLURkarhOOZ+SAdK9AWjaKXHWve8Wyy5ZXcGsky8jJQgQ7Vb/Or0IpaEXCGT1Ji258bop1SjYJJPCp3E8JiyER3wtqWKhtz46ezUCTmxSo/0I21LIZmpvydSGhozDgPbGVIcmkVvKv7ntRPs3/ipUHGCXLH5on4iCUZk+jfpCc0ZyrEllGlhbyVsSDVlaNMp2BC8xZeXSeOs7F2VLx8uSpXbLI48HMExnIIH11CBe6hCHRgM4Ble4c2Rzovz7nzMW3NONnMIf+B8/gDbEY2I</latexit>

T3

43 + Null

≈

(1)     : differentiating spoofed from bona fide segments
(2)     : discriminating different spoofing methods

<latexit sha1_base64="8/SabChlMEFDIcehdoUGFrzJ5+E=">AAAB/3icbVDLSgMxFM34rPVVdekmWAQXUmbE17LoRl1VsA9ox5JJ0zY0kwzJHbEMXfgXbnXjTtz6KYIfY6adhbYeCBzOPYd7c4JIcAOu++XMzS8sLi3nVvKra+sbm4Wt7ZpRsaasSpVQuhEQwwSXrAocBGtEmpEwEKweDC7Tef2BacOVvINhxPyQ9CTvckrASvc31+0WsEdIAiXJqF0ouiV3DDxLvIwUUYZKu/Dd6igah0wCFcSYpudG4CdEA6eCjfKt2LCI0AHpsaalkoTM+Mn46hHet0oHd5W2TwIeq78TCQmNGYbBIbYktRibCQn0zbQrFf+bNWPonvsJl1EMTNLJym4sMCicloE7XDMKYmgJoZrbqzHtE00o2Mrytg5v+vOzpHZU8k5LJ7fHxfJFVkwO7aI9dIA8dIbK6ApVUBVRpNEzekGvzpPz5rw7HxPrnJNldtAfOJ8/zC+Wrg==</latexit>

JIbona
<latexit sha1_base64="FumV2BnhZ7KBAXtSQRds6hnQcIQ=">AAACA3icbVDLSgMxFM3UV62vUZdugkVwIWVGfC2LIoirKvYB7VAyaaYNzUyG5E6xDF36F251407c+iGCH2Om7UJbDwQO557DvTl+LLgGx/mycguLS8sr+dXC2vrG5pa9vVPTMlGUVakUUjV8opngEasCB8EasWIk9AWr+/2rbF4fMKW5jB5gGDMvJN2IB5wSMFLbtm+v79stYI+Q6ljKYNS2i07JGQPPE3dKimiKStv+bnUkTUIWARVE66brxOClRAGngo0KrUSzmNA+6bKmoREJmfbS8eUjfGCUDg6kMi8CPFZ/J1ISaj0M/SNsSGbRJhMS6OlZVyb+N2smEFx4KY/iBFhEJyuDRGCQOCsEd7hiFMTQEEIVN1dj2iOKUDC1FUwd7uzn50ntuOSelU7vTorly2kxebSH9tEhctE5KqMbVEFVRNEAPaMX9Go9WW/Wu/UxseasaWYX/YH1+QPlIJfI</latexit>

JERspoof

≈3C model: CM-Condition Clustering

≈Spoof Jaccard Error Rate 

b A A A b b b

<latexit sha1_base64="y6toY6TxZt/KgH0EZK1kjqkGWqQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJryPqxSNGeSSwIbNDAxNmZzczsyZkwyd48aAxXv0ib/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/WbT6g0j+SjGcfoh3QgeZ8zaqz0cN2tdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0mjUvYuyuf3Z6XqTRZHHo7gGE7Bg0uowh3UoA4MBvAMr/DmCOfFeXc+5q05J5s5hD9wPn8AvJuNdA==</latexit>

A2
<latexit sha1_base64="t6TNwP9SwVF97vidxrfSxhL9rVE=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9H1EvHjHKI4ENmR0amDA7u5mZNSEbPsGLB43x6hd5828cYA8KVtJJpao73V1BLLg2rvvt5JaWV1bX8uuFjc2t7Z3i7l5dR4liWGORiFQzoBoFl1gz3AhsxgppGAhsBMPbid94QqV5JB/NKEY/pH3Je5xRY6WH685pp1hyy+4UZJF4GSlBhmqn+NXuRiwJURomqNYtz42Nn1JlOBM4LrQTjTFlQ9rHlqWShqj9dHrqmBxZpUt6kbIlDZmqvydSGmo9CgPbGVIz0PPeRPzPayWmd+WnXMaJQclmi3qJICYik79JlytkRowsoUxxeythA6ooMzadgg3Bm395kdRPyt5F+fz+rFS5yeLIwwEcwjF4cAkVuIMq1IBBH57hFd4c4bw4787HrDXnZDP78AfO5w++H411</latexit>

A3
<latexit sha1_base64="HDbslvqwYLLC8vecEkQUSo6NwXU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PUi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/W8XrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt559ezutFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze7F41z</latexit>

A1

b b b b
<latexit sha1_base64="y6toY6TxZt/KgH0EZK1kjqkGWqQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJryPqxSNGeSSwIbNDAxNmZzczsyZkwyd48aAxXv0ib/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/WbT6g0j+SjGcfoh3QgeZ8zaqz0cN2tdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0mjUvYuyuf3Z6XqTRZHHo7gGE7Bg0uowh3UoA4MBvAMr/DmCOfFeXc+5q05J5s5hD9wPn8AvJuNdA==</latexit>

A2
<latexit sha1_base64="t6TNwP9SwVF97vidxrfSxhL9rVE=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9H1EvHjHKI4ENmR0amDA7u5mZNSEbPsGLB43x6hd5828cYA8KVtJJpao73V1BLLg2rvvt5JaWV1bX8uuFjc2t7Z3i7l5dR4liWGORiFQzoBoFl1gz3AhsxgppGAhsBMPbid94QqV5JB/NKEY/pH3Je5xRY6WH685pp1hyy+4UZJF4GSlBhmqn+NXuRiwJURomqNYtz42Nn1JlOBM4LrQTjTFlQ9rHlqWShqj9dHrqmBxZpUt6kbIlDZmqvydSGmo9CgPbGVIz0PPeRPzPayWmd+WnXMaJQclmi3qJICYik79JlytkRowsoUxxeythA6ooMzadgg3Bm395kdRPyt5F+fz+rFS5yeLIwwEcwjF4cAkVuIMq1IBBH57hFd4c4bw4787HrDXnZDP78AfO5w++H411</latexit>

A3

<latexit sha1_base64="HDbslvqwYLLC8vecEkQUSo6NwXU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PUi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/W8XrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt559ezutFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze7F41z</latexit>

A1

Results on the PartialSpoof database.

≈

Spoof diarization, aiming to answer “what spoofed when,” is an essential task with 
high complexity. More methodologies are waiting for your exploration!

<latexit sha1_base64="amnhP7bI+k0Unya6q9w0pAQ7vXg="></latexit>

JIglobal bona =
1

|D|
X

j2D
JIbona,j

<latexit sha1_base64="/cYHFilISk3YV/iukJyhM8c5ymM="></latexit>

JERglobal spoof =
1P

j2D |Aj |
X

j2D

X

Ai2Aj

JERAi,j

• Diarization Error Rate (DER) vs. Jaccard Error Rate (JER)?

o Although it negatively impacts diarizing spoofing methods on Mul-CM, it brings improvements in most cases.
o Mul-CM < Spf-CM: Dia-Mul-CM extracts better embeddings for spoof diarization. 

o Bin-CM is specialized in distinguishing bona fide from spoof. 
o Specific treatment of the bona fide class is needed during system training. 
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