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What are we talking about?

•  This is the first point
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Devices

•  This is the first point

• e-VITA EU-Japan Virtual Coach for Smart Ageing


• https://www.e-vita.coach

https://www.e-vita.coach
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• e-VITA EU-Japan Virtual Coach for Smart Ageing
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Chatbot

Bot

w1, w2, ..., wn
<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

w1, w2, ..., wm
<latexit sha1_base64="JFoyOItI/Tyho4axHXxYyZFclq4=">AAAB9HicbZDNSsNAFIVv6l+tf6ku3QwWwUUJSRF0WXDjsoL9gTaEyXTSDp1JwsykoYS+ia5E3fkkvoBvY1Kz0Naz+uaeM3Dv8WPOlLbtL6Oytb2zu1fdrx0cHh2fmPXTnooSSWiXRDySAx8ryllIu5ppTgexpFj4nPb92V3h9+dUKhaFj3oRU1fgScgCRrDOR55ZTz2niVKv1bQsq5l6ouaZDduyV0Kb4JTQgFIdz/wcjSOSCBpqwrFSQ8eOtZthqRnhdFkbJYrGmMzwhA5zDLGgys1Wqy/RZRBJpKcUrd6/sxkWSi2En2cE1lO17hXD/7xhooNbN2NhnGgakjySe0HCkY5Q0QAaM0mJ5oscMJEs3xKRKZaY6Lyn4nxn/dhN6LUsx7ach+tGu1UWUYVzuIArcOAG2nAPHegCgRSe4Q3ejbnxZLwYrz/RilH+OYM/Mj6+AdWxj2Q=</latexit><latexit sha1_base64="JFoyOItI/Tyho4axHXxYyZFclq4=">AAAB9HicbZDNSsNAFIVv6l+tf6ku3QwWwUUJSRF0WXDjsoL9gTaEyXTSDp1JwsykoYS+ia5E3fkkvoBvY1Kz0Naz+uaeM3Dv8WPOlLbtL6Oytb2zu1fdrx0cHh2fmPXTnooSSWiXRDySAx8ryllIu5ppTgexpFj4nPb92V3h9+dUKhaFj3oRU1fgScgCRrDOR55ZTz2niVKv1bQsq5l6ouaZDduyV0Kb4JTQgFIdz/wcjSOSCBpqwrFSQ8eOtZthqRnhdFkbJYrGmMzwhA5zDLGgys1Wqy/RZRBJpKcUrd6/sxkWSi2En2cE1lO17hXD/7xhooNbN2NhnGgakjySe0HCkY5Q0QAaM0mJ5oscMJEs3xKRKZaY6Lyn4nxn/dhN6LUsx7ach+tGu1UWUYVzuIArcOAG2nAPHegCgRSe4Q3ejbnxZLwYrz/RilH+OYM/Mj6+AdWxj2Q=</latexit><latexit sha1_base64="JFoyOItI/Tyho4axHXxYyZFclq4=">AAAB9HicbZDNSsNAFIVv6l+tf6ku3QwWwUUJSRF0WXDjsoL9gTaEyXTSDp1JwsykoYS+ia5E3fkkvoBvY1Kz0Naz+uaeM3Dv8WPOlLbtL6Oytb2zu1fdrx0cHh2fmPXTnooSSWiXRDySAx8ryllIu5ppTgexpFj4nPb92V3h9+dUKhaFj3oRU1fgScgCRrDOR55ZTz2niVKv1bQsq5l6ouaZDduyV0Kb4JTQgFIdz/wcjSOSCBpqwrFSQ8eOtZthqRnhdFkbJYrGmMzwhA5zDLGgys1Wqy/RZRBJpKcUrd6/sxkWSi2En2cE1lO17hXD/7xhooNbN2NhnGgakjySe0HCkY5Q0QAaM0mJ5oscMJEs3xKRKZaY6Lyn4nxn/dhN6LUsx7ach+tGu1UWUYVzuIArcOAG2nAPHegCgRSe4Q3ejbnxZLwYrz/RilH+OYM/Mj6+AdWxj2Q=</latexit><latexit sha1_base64="JFoyOItI/Tyho4axHXxYyZFclq4=">AAAB9HicbZDNSsNAFIVv6l+tf6ku3QwWwUUJSRF0WXDjsoL9gTaEyXTSDp1JwsykoYS+ia5E3fkkvoBvY1Kz0Naz+uaeM3Dv8WPOlLbtL6Oytb2zu1fdrx0cHh2fmPXTnooSSWiXRDySAx8ryllIu5ppTgexpFj4nPb92V3h9+dUKhaFj3oRU1fgScgCRrDOR55ZTz2niVKv1bQsq5l6ouaZDduyV0Kb4JTQgFIdz/wcjSOSCBpqwrFSQ8eOtZthqRnhdFkbJYrGmMzwhA5zDLGgys1Wqy/RZRBJpKcUrd6/sxkWSi2En2cE1lO17hXD/7xhooNbN2NhnGgakjySe0HCkY5Q0QAaM0mJ5oscMJEs3xKRKZaY6Lyn4nxn/dhN6LUsx7ach+tGu1UWUYVzuIArcOAG2nAPHegCgRSe4Q3ejbnxZLwYrz/RilH+OYM/Mj6+AdWxj2Q=</latexit>
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w1, w2, ..., wn
<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

w1, w2, ..., wm
<latexit sha1_base64="JFoyOItI/Tyho4axHXxYyZFclq4=">AAAB9HicbZDNSsNAFIVv6l+tf6ku3QwWwUUJSRF0WXDjsoL9gTaEyXTSDp1JwsykoYS+ia5E3fkkvoBvY1Kz0Naz+uaeM3Dv8WPOlLbtL6Oytb2zu1fdrx0cHh2fmPXTnooSSWiXRDySAx8ryllIu5ppTgexpFj4nPb92V3h9+dUKhaFj3oRU1fgScgCRrDOR55ZTz2niVKv1bQsq5l6ouaZDduyV0Kb4JTQgFIdz/wcjSOSCBpqwrFSQ8eOtZthqRnhdFkbJYrGmMzwhA5zDLGgys1Wqy/RZRBJpKcUrd6/sxkWSi2En2cE1lO17hXD/7xhooNbN2NhnGgakjySe0HCkY5Q0QAaM0mJ5oscMJEs3xKRKZaY6Lyn4nxn/dhN6LUsx7ach+tGu1UWUYVzuIArcOAG2nAPHegCgRSe4Q3ejbnxZLwYrz/RilH+OYM/Mj6+AdWxj2Q=</latexit><latexit sha1_base64="JFoyOItI/Tyho4axHXxYyZFclq4=">AAAB9HicbZDNSsNAFIVv6l+tf6ku3QwWwUUJSRF0WXDjsoL9gTaEyXTSDp1JwsykoYS+ia5E3fkkvoBvY1Kz0Naz+uaeM3Dv8WPOlLbtL6Oytb2zu1fdrx0cHh2fmPXTnooSSWiXRDySAx8ryllIu5ppTgexpFj4nPb92V3h9+dUKhaFj3oRU1fgScgCRrDOR55ZTz2niVKv1bQsq5l6ouaZDduyV0Kb4JTQgFIdz/wcjSOSCBpqwrFSQ8eOtZthqRnhdFkbJYrGmMzwhA5zDLGgys1Wqy/RZRBJpKcUrd6/sxkWSi2En2cE1lO17hXD/7xhooNbN2NhnGgakjySe0HCkY5Q0QAaM0mJ5oscMJEs3xKRKZaY6Lyn4nxn/dhN6LUsx7ach+tGu1UWUYVzuIArcOAG2nAPHegCgRSe4Q3ejbnxZLwYrz/RilH+OYM/Mj6+AdWxj2Q=</latexit><latexit sha1_base64="JFoyOItI/Tyho4axHXxYyZFclq4=">AAAB9HicbZDNSsNAFIVv6l+tf6ku3QwWwUUJSRF0WXDjsoL9gTaEyXTSDp1JwsykoYS+ia5E3fkkvoBvY1Kz0Naz+uaeM3Dv8WPOlLbtL6Oytb2zu1fdrx0cHh2fmPXTnooSSWiXRDySAx8ryllIu5ppTgexpFj4nPb92V3h9+dUKhaFj3oRU1fgScgCRrDOR55ZTz2niVKv1bQsq5l6ouaZDduyV0Kb4JTQgFIdz/wcjSOSCBpqwrFSQ8eOtZthqRnhdFkbJYrGmMzwhA5zDLGgys1Wqy/RZRBJpKcUrd6/sxkWSi2En2cE1lO17hXD/7xhooNbN2NhnGgakjySe0HCkY5Q0QAaM0mJ5oscMJEs3xKRKZaY6Lyn4nxn/dhN6LUsx7ach+tGu1UWUYVzuIArcOAG2nAPHegCgRSe4Q3ejbnxZLwYrz/RilH+OYM/Mj6+AdWxj2Q=</latexit><latexit sha1_base64="JFoyOItI/Tyho4axHXxYyZFclq4=">AAAB9HicbZDNSsNAFIVv6l+tf6ku3QwWwUUJSRF0WXDjsoL9gTaEyXTSDp1JwsykoYS+ia5E3fkkvoBvY1Kz0Naz+uaeM3Dv8WPOlLbtL6Oytb2zu1fdrx0cHh2fmPXTnooSSWiXRDySAx8ryllIu5ppTgexpFj4nPb92V3h9+dUKhaFj3oRU1fgScgCRrDOR55ZTz2niVKv1bQsq5l6ouaZDduyV0Kb4JTQgFIdz/wcjSOSCBpqwrFSQ8eOtZthqRnhdFkbJYrGmMzwhA5zDLGgys1Wqy/RZRBJpKcUrd6/sxkWSi2En2cE1lO17hXD/7xhooNbN2NhnGgakjySe0HCkY5Q0QAaM0mJ5oscMJEs3xKRKZaY6Lyn4nxn/dhN6LUsx7ach+tGu1UWUYVzuIArcOAG2nAPHegCgRSe4Q3ejbnxZLwYrz/RilH+OYM/Mj6+AdWxj2Q=</latexit>

ASR

TTS
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c1, c2, ..., cm
<latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit>w1, w2, ..., wn

<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

w1, w2, ..., wn
<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

d1, ..., dl
<latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit>
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Understanding the user: NLU
• Goal: extract structured information from the message.  

• Intents: communication goals of the user. 

Intent Greetings: Hello, Hi there, Good morning,… 

Intent Farewell: Goodbye, See you later, Bye,… 

Intent Information Retrieval: Tell me about news, What’s the weather like?,… 

Intent Search: Find nearby restaurants, Search for Python tutorials,… 

Intent Product inquiry: What is the price?, Tell me about main features, Bye,… 

Intent Feedback: I like the product, I have a complaint, Too expensive,… 

Intent Backchannels: yeah, right, ummm, ok, understood,….
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Understanding the user: NLU
• Entities: specific concepts in conversations 

Names: Jon, Mary,…..Hello <name> Hello Mary 

Date and Time: Tomorrow, next week at 3 PM, on February 14th ,… 

Locations: Jaca, 123 Main Street, nearby,… 

Numbers: Seventy-three, hundred,… 

Duration: A week, two hours, all day,… 

Percentages, organisations, phone number,……..
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Coaching Dialogues

Alain Vázquez, Asier López-Zorrilla, Javier Mikel Olaso and M. Inés Torres (2023): “Dialogue Management and Language 
Generation for a Robust Conversational Virtual Coach: Validation and User Study”. Sensors, vol 23, issue 3 

Javier M. Olaso, Alain Vázquez, Jofre Tenorio-Laranga et al. (2021): “The EMPATHIC Virtual Coach: a demo”, ACM 
International Conference on Multimodal Interaction (ICMI ’21), Montreal, Canada, October 18-22, 2021
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Montenegro, C.; López Zorrilla, A.; Mikel Olaso, J.; Santana, R.; Justo, R.; Lozano, J.A.; Torres, M.I. A Dialogue-Act Taxonomy 
for a Virtual Coach Designed to Improve the Life of Elderly. Multimodal Technol. Interact. 2019, 3, 52.

Coaching Dialogues
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Spoken Dialog System

ASR

DM

NLU

TTS NLG

c1, c2, ..., cm
<latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit>w1, w2, ..., wn

<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

w1, w2, ..., wn
<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

d1, ..., dl
<latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit>
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System responses: NLG
• Goal: produce accurate and correct sentences in an adequate style. 

• Dialog acts Intents: communication goals of the system.
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Spoken Dialog System

ASR

DM

NLU

TTS NLG

c1, c2, ..., cm
<latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit>w1, w2, ..., wn

<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

w1, w2, ..., wn
<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

d1, ..., dl
<latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit>
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c1, c2, ..., cm
<latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit>

w1, w2, ..., wn
<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

w1, w2, ..., wn
<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

d1, ..., dl
<latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit>
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Knowledge representation, external connection, …
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Multimodal Spoken Dialogue System

ASR

Emotions

DM

NLU

Speech
Image

TTS NLG
Emotion

c1, c2, ..., cm
<latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit><latexit sha1_base64="UpfY2S1Ly93pukfUiYcE7M0kC2w=">AAAB83icbVBNS8NAEJ3Ur1q/oh69BIvgoYSkCHosePFYwbZCG8JmO22X7iZhd1Moob9ET6Le/Cf+Af+Nm5qDtr7LvJn3BmZelHKmtOd9WZWNza3tnepubW//4PDIPj7pqiSTFDs04Yl8jIhCzmLsaKY5PqYSiYg49qLpbaH3ZigVS+IHPU8xEGQcsxGjRJtRaNs09Bs0bDZc1zVV1EK77rneEs468UtShxLt0P4cDBOaCYw15USpvu+lOsiJ1IxyXNQGmcKU0CkZY9/QmAhUQb68fOFcjBLp6Ak6y/63NydCqbmIjEcQPVGrWjH8T+tnenQT5CxOM40xNRajjTLu6MQpAnCGTCLVfG4IoZKZKx06IZJQbWIq3vdXn10n3abre65/f1VvNcsgqnAG53AJPlxDC+6gDR2gMINneIN3K7OerBfr9cdascqdU/gD6+MbIleO/g==</latexit>w1, w2, ..., wn

<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

w1, w2, ..., wn
<latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit><latexit sha1_base64="01peR1KMQyuDbytVs4anduthgRE=">AAAB8nicbVDLTsJAFL3FF+ID1KWbicTEBWlaYqJLEjcuMREwgaaZDrcwYfrIzFRCGn5EV0bd+Sn+gH/jgF0oeDZz5pxzk3tukAqutON8WaWNza3tnfJuZW//4LBaOzruqiSTDDssEYl8CKhCwWPsaK4FPqQSaRQI7AWTm4Xfe0SpeBLf61mKXkRHMQ85o9pIfq069d3G1G82bNs2r1Hqju0sQdaJW5A6FGj7tc/BMGFZhLFmgirVd51UezmVmjOB88ogU5hSNqEj7Bsa0wiVly8Xn5PzMJFEj5Es/7+zOY2UmkWByURUj9WqtxD/8/qZDq+9nMdppjFmJmK8MBNEJ2TRnwy5RKbFzBDKJDdbEjamkjJtrlQx9d3Vsuuk27Rdx3bvLuutZnGIMpzCGVyAC1fQgltoQwcYZPAMb/BuaevJerFef6Ilq5g5gT+wPr4BRzyPJw==</latexit>

d1, ..., dl
<latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit><latexit sha1_base64="qZEak+ddCpVIkZMWS3mmtWHRhns=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSL4KIMM0XQZcGNywr2B9phyGQybWgmGZKMUIa+ha5E3fk0voBvY1pnoa1n9eWeE7jnRhln2njel1PZ2Nza3qnu1vb2Dw6P6scnPS1zRWiXSC7VIMKaciZo1zDD6SBTFKcRp/1oervw+49UaSbFg5llNEjxWLCEEWzsaBiHftN13WYc8rDe8FxvKbQOfgkNKNUJ65+jWJI8pcIQjrUe+l5mggIrwwin89oo1zTDZIrHdGhR4JTqoFiuPEcXiVTITChavn9nC5xqPUsjm0mxmehVbzH8zxvmJrkJCiay3FBBbMR6Sc6RkWjRHMVMUWL4zAImitktEZlghYmx96nZ+v5q2XXotVzfc/37q0a7VR6iCmdwDpfgwzW04Q460AUCEp7hDd4d4Tw5L87rT7TilH9O4Y+cj28kh41y</latexit>

Emotional Voice. 
Gestures, 

movement,
…
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Technologies
• ATIS (Air Travel Information Systems) project funded by DARPA.


• Markov Decision Process (MDP) and POMDPs.


• Agenda, rule based,…..


• DST2,……DST9


• Stochastic Transducers, among others.


• Siri, Watson Alexa, Cortana, Google Home…..


• Neural Networks: open domain,…. 


• LLM: Whisper, BERT, GPT2, GPT3, GPT4,…….
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End-to-End for Task Oriented

Bing Liu and Ian Lane (2018): “End-to-End Learning of Task-Oriented Dialogs” Proc. of NAACL-HLT 
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Industry: open challenges

VICOMTECH, TEKNIKER, IMH, UZEI, UPV/EHU
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RTTH FALL SCHOOL: Tuesday
• Introduction to Conversational Systems - M. Inés Torres (UPV(EHU) 

• Data-driven speech and language technology: from small to large models - 
Hermann Ney 

• Conversational Systems Development: An Engineering Perspective - Zoraida 
Callejas (UGR)
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RTTH FALL SCHOOL: Wednesday
• Speech in Spoken Dialogue Systems - M. Inés Torres (UPV/EHU) 

• Understanding ChatGPT: Technology, Trends and Challenges for Conversational 
Systems (Part 1) - Luis Fernando D’Haro (UPM) 

• Understanding ChatGPT: Technology, Trends and Challenges for Conversational 
Systems (Part 2) - Luis Fernando D’Haro (UPM) 

• Automatic Dialogue Evaluation for Conversational Systems - Luis Fernando 
D’Haro (UPM)
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RTTH FALL SCHOOL: Thursday
• Hands-on workshop: Conversational Systems Development with RASA, Part 1 

• M. Inés Torres, Javier Mikel Olaso, Zoraida Callejas 

• Hands-on workshop: Conversational Systems Development with RASA, Part 2 

• Conversational Systems Development with RASA, Part 3 

M. Inés Torres (UPV/EHU), Javier Mikel Olaso (UPV/EHU), Zoraida Callejas (UGR)
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RTTH FALL SCHOOL: FRIDAY
• Three Minutes Thesis Presentations 

• 🌐 Networking opportunities with fellow researchers and academics. 

• 🧠 Exposure to diverse research perspectives and approaches. 

• 🤝 An interactive platform for exchanging ideas and feedback. 

• 💼 Practice in concise and impactful communication. 

• 🏆 A chance to win the Best Three Minute Thesis Award! 


