
Masking: A New Perspective of Noisy Supervision

Bo Han∗1,2 Jiangchao Yao∗3,1 Gang Niu2 Mingyuan Zhou4

Ivor W. Tsang1 Ya Zhang3 Masashi Sugiyama2,5

1CAI, University of Technology Sydney 2AIP, RIKEN
3Shanghai JiaoTong University 4The University of Texas at Austin 5The University of Tokyo

Masking: A New Perspective of Noisy Supervision

Bo Han∗1,2 Jiangchao Yao∗3,1 Gang Niu2 Mingyuan Zhou4

Ivor W. Tsang1 Ya Zhang3 Masashi Sugiyama2,5

1CAI, University of Technology Sydney 2AIP, RIKEN
3Shanghai JiaoTong University 4The University of Texas at Austin 5The University of Tokyo

Overview

TL;DR: The masking conveys human cognition of in-
valid class transitions, and speculates the structure of the
noise transition matrix. Therefore, we only learn the noise
transition probability to reduce the estimation burden.
•Noisy labels are corrupted from ground-truth labels,

which degenerates the robustness of learning models.
•Deep neural networks have the high capacity to fit any

noisy labels. The solutions are as follows.
�Noise transition matrix estimation. E.g., F-correction.
�Regularization. E.g., VAT and Mean teacher.
�Training on selected samples. E.g., MentorNet.
•We present a human-assisted approach called Masking

combating with noisy labels.
�Conveying human cognition of invalid class transitions.
� Speculating the structure of the noise transition matrix.
�Deriving a structure-aware probabilistic model,

which incorporates a structure prior.
•Empirical results on CIFAR10, CIFAR100 with three

noise structures and Clothing1M demonstrate that, our
approach can improve the robustness of classifiers.

Deficiency of Benchmarks
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<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>

ey
<latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit><latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit><latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit><latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit>

• Independent framework: not for agnostic noisy data.
•Unified framework: suffer from local minimums.

Structure-aware Probabilistic

Model (MASKING)

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

ey
<latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit><latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit><latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit><latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>

ey
<latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit><latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit><latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit><latexit sha1_base64="QT2IxtzsZE19pW+mY+Tf5fnZv8c=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+wFtKJvNpF262cTdTSWE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rdLa+sbmVnm7srO7t39QPTxqqziVFFs05rHs+kQhZwJbmmmO3UQiiXyOHX98O/M7E5SKxeJBZwl6ERkKFjJKtJG8/hMLUDMeYJ5NB9WaU3fmsFeJW5AaFGgOql/9IKZphEJTTpTquU6ivZxIzSjHaaWfKkwIHZMh9gwVJELl5fOjp/aZUQI7jKUpoe25+nsiJ5FSWeSbzojokVr2ZuJ/Xi/V4bWXM5GkGgVdLApTbuvYniVgB0wi1TwzhFDJzK02HRFJqDY5VUwI7vLLq6R9UXedunt/WWvcFHGU4QRO4RxcuIIG3EETWkDhEZ7hFd6sifVivVsfi9aSVcwcwx9Ynz9uYpKE</latexit>

•Human cognition masks the invalid class transitions.
•The model focuses on the noise transition probability.
•The estimation burden will be largely reduced.

ELBO of MASKING

lnP (ỹ|x) ≥ EQ(s)




ln
∑

y

P (ỹ|y, s)P (y|x)

︸ ︷︷ ︸
previous model

− ln


Q(so)/ P (so)︸ ︷︷ ︸

structure prior



∣∣∣∣∣
so=f(s)



,

where Q(s) is the variational distribution to approximate the
posterior of the noise transition matrix s, and Q(so) =
Q(s) dsdso

∣∣
so=f (s)

is the corresponding variational distribution of

the structure so.

QR Code

 

Estimating Noise Transition Matrix

Motivation: Data Perspective

• (a) beach = mountain; beach ↔ dog.
• (b1) Australian terrier = Norwich terrier; (b2) Norfolk terrier ↔ Norwich terrier ↔ Irish terrier.
• (c) aquatic mammals = flowers; beaver ↔ dolphin.

Noisy label

G
round-truth label

Principled Realization

Q1: Challenge from structure extraction.
A1: the tempered sigmoid func as f (·) to map from s to so,

f (s) =
1

1 + exp(−s−α
β )

, where α ∈ (0, 1), β � 1.

Q2: Challenge from structure alignment.
A2: GAN-like structure to model the structure instillation.

Reconstructor Generator Discriminator
ŝo

<latexit sha1_base64="uK94STgC410u4qfBylHeVeP5KCI=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzEOSJcxOJsmQeSwzvUJY8hVePCji1c/x5t84SfagiQUNRVU33V1xIrjFIPj2CmvrG5tbxe3Szu7e/kH58KhpdWooa1AttGnHxDLBFWsgR8HaiWFExoK14vHtzG89MWO5Vg84SVgkyVDxAacEnfTYHRHM7LSne+VKUA3m8FdJmJMK5Kj3yl/dvqapZAqpINZ2wiDBKCMGORVsWuqmliWEjsmQdRxVRDIbZfODp/6ZU/r+QBtXCv25+nsiI9LaiYxdpyQ4ssveTPzP66Q4uI4yrpIUmaKLRYNU+Kj92fd+nxtGUUwcIdRwd6tPR8QQii6jkgshXH55lTQvqmFQDe8vK7WbPI4inMApnEMIV1CDO6hDAyhIeIZXePOM9+K9ex+L1oKXzxzDH3ifPzFCkKY=</latexit><latexit sha1_base64="uK94STgC410u4qfBylHeVeP5KCI=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzEOSJcxOJsmQeSwzvUJY8hVePCji1c/x5t84SfagiQUNRVU33V1xIrjFIPj2CmvrG5tbxe3Szu7e/kH58KhpdWooa1AttGnHxDLBFWsgR8HaiWFExoK14vHtzG89MWO5Vg84SVgkyVDxAacEnfTYHRHM7LSne+VKUA3m8FdJmJMK5Kj3yl/dvqapZAqpINZ2wiDBKCMGORVsWuqmliWEjsmQdRxVRDIbZfODp/6ZU/r+QBtXCv25+nsiI9LaiYxdpyQ4ssveTPzP66Q4uI4yrpIUmaKLRYNU+Kj92fd+nxtGUUwcIdRwd6tPR8QQii6jkgshXH55lTQvqmFQDe8vK7WbPI4inMApnEMIV1CDO6hDAyhIeIZXePOM9+K9ex+L1oKXzxzDH3ifPzFCkKY=</latexit><latexit sha1_base64="uK94STgC410u4qfBylHeVeP5KCI=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzEOSJcxOJsmQeSwzvUJY8hVePCji1c/x5t84SfagiQUNRVU33V1xIrjFIPj2CmvrG5tbxe3Szu7e/kH58KhpdWooa1AttGnHxDLBFWsgR8HaiWFExoK14vHtzG89MWO5Vg84SVgkyVDxAacEnfTYHRHM7LSne+VKUA3m8FdJmJMK5Kj3yl/dvqapZAqpINZ2wiDBKCMGORVsWuqmliWEjsmQdRxVRDIbZfODp/6ZU/r+QBtXCv25+nsiI9LaiYxdpyQ4ssveTPzP66Q4uI4yrpIUmaKLRYNU+Kj92fd+nxtGUUwcIdRwd6tPR8QQii6jkgshXH55lTQvqmFQDe8vK7WbPI4inMApnEMIV1CDO6hDAyhIeIZXePOM9+K9ex+L1oKXzxzDH3ifPzFCkKY=</latexit><latexit sha1_base64="uK94STgC410u4qfBylHeVeP5KCI=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzEOSJcxOJsmQeSwzvUJY8hVePCji1c/x5t84SfagiQUNRVU33V1xIrjFIPj2CmvrG5tbxe3Szu7e/kH58KhpdWooa1AttGnHxDLBFWsgR8HaiWFExoK14vHtzG89MWO5Vg84SVgkyVDxAacEnfTYHRHM7LSne+VKUA3m8FdJmJMK5Kj3yl/dvqapZAqpINZ2wiDBKCMGORVsWuqmliWEjsmQdRxVRDIbZfODp/6ZU/r+QBtXCv25+nsiI9LaiYxdpyQ4ssveTPzP66Q4uI4yrpIUmaKLRYNU+Kj92fd+nxtGUUwcIdRwd6tPR8QQii6jkgshXH55lTQvqmFQDe8vK7WbPI4inMApnEMIV1CDO6hDAyhIeIZXePOM9+K9ex+L1oKXzxzDH3ifPzFCkKY=</latexit>

M(so, ŝo)
<latexit sha1_base64="LHU5za+gXeOl74Q/dOj5daVbyN4=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpREBF0W3bgRKtgHNCFMptN26GQmzEyEEgJu/BU3LhRx60+482+ctFlo64ELh3Pu5d57wphRpR3n2yotLa+srpXXKxubW9s79u5eW4lEYtLCggnZDZEijHLS0lQz0o0lQVHISCccX+d+54FIRQW/15OY+BEacjqgGGkjBfaBFyE9woilt1lNBeLUGyGdqiwQJ4FdderOFHCRuAWpggLNwP7y+gInEeEaM6RUz3Vi7adIaooZySpeokiM8BgNSc9QjiKi/HT6QwaPjdKHAyFNcQ2n6u+JFEVKTaLQdOYXq3kvF//zeokeXPop5XGiCcezRYOEQS1gHgjsU0mwZhNDEJbU3ArxCEmEtYmtYkJw519eJO2zuuvU3bvzauOqiKMMDsERqAEXXIAGuAFN0AIYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AP6yl7o=</latexit><latexit sha1_base64="LHU5za+gXeOl74Q/dOj5daVbyN4=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpREBF0W3bgRKtgHNCFMptN26GQmzEyEEgJu/BU3LhRx60+482+ctFlo64ELh3Pu5d57wphRpR3n2yotLa+srpXXKxubW9s79u5eW4lEYtLCggnZDZEijHLS0lQz0o0lQVHISCccX+d+54FIRQW/15OY+BEacjqgGGkjBfaBFyE9woilt1lNBeLUGyGdqiwQJ4FdderOFHCRuAWpggLNwP7y+gInEeEaM6RUz3Vi7adIaooZySpeokiM8BgNSc9QjiKi/HT6QwaPjdKHAyFNcQ2n6u+JFEVKTaLQdOYXq3kvF//zeokeXPop5XGiCcezRYOEQS1gHgjsU0mwZhNDEJbU3ArxCEmEtYmtYkJw519eJO2zuuvU3bvzauOqiKMMDsERqAEXXIAGuAFN0AIYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AP6yl7o=</latexit><latexit sha1_base64="LHU5za+gXeOl74Q/dOj5daVbyN4=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpREBF0W3bgRKtgHNCFMptN26GQmzEyEEgJu/BU3LhRx60+482+ctFlo64ELh3Pu5d57wphRpR3n2yotLa+srpXXKxubW9s79u5eW4lEYtLCggnZDZEijHLS0lQz0o0lQVHISCccX+d+54FIRQW/15OY+BEacjqgGGkjBfaBFyE9woilt1lNBeLUGyGdqiwQJ4FdderOFHCRuAWpggLNwP7y+gInEeEaM6RUz3Vi7adIaooZySpeokiM8BgNSc9QjiKi/HT6QwaPjdKHAyFNcQ2n6u+JFEVKTaLQdOYXq3kvF//zeokeXPop5XGiCcezRYOEQS1gHgjsU0mwZhNDEJbU3ArxCEmEtYmtYkJw519eJO2zuuvU3bvzauOqiKMMDsERqAEXXIAGuAFN0AIYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AP6yl7o=</latexit><latexit sha1_base64="LHU5za+gXeOl74Q/dOj5daVbyN4=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahgpREBF0W3bgRKtgHNCFMptN26GQmzEyEEgJu/BU3LhRx60+482+ctFlo64ELh3Pu5d57wphRpR3n2yotLa+srpXXKxubW9s79u5eW4lEYtLCggnZDZEijHLS0lQz0o0lQVHISCccX+d+54FIRQW/15OY+BEacjqgGGkjBfaBFyE9woilt1lNBeLUGyGdqiwQJ4FdderOFHCRuAWpggLNwP7y+gInEeEaM6RUz3Vi7adIaooZySpeokiM8BgNSc9QjiKi/HT6QwaPjdKHAyFNcQ2n6u+JFEVKTaLQdOYXq3kvF//zeokeXPop5XGiCcezRYOEQS1gHgjsU0mwZhNDEJbU3ArxCEmEtYmtYkJw519eJO2zuuvU3bvzauOqiKMMDsERqAEXXIAGuAFN0AIYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AP6yl7o=</latexit>

f(s)
<latexit sha1_base64="Jhpx4XzbS3hrmmDELnPapeR9/3Q=">AAAB63icbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+0dr6xubWdmmnvLu3f3BYOTpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaXopq5GFSqXt2bA68SvyBVKNAcVL76w5imkilLBTGm53uJDTKiLaeCzcr91LCE0AkZsZ6jikhmgmx+6wyfO2WIo1i7UhbP1d8TGZHGTGXoOiWxY7Ps5eJ/Xi+10U2QcZWklim6WBSlAtsY54/jIdeMWjF1hFDN3a2Yjokm1Lp4yi4Ef/nlVdK+rPte3X+4qjZuizhKcApnUAMfrqEB99CEFlAYwzO8whuS6AW9o49F6xoqZk7gD9DnD2TGjcw=</latexit><latexit sha1_base64="Jhpx4XzbS3hrmmDELnPapeR9/3Q=">AAAB63icbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+0dr6xubWdmmnvLu3f3BYOTpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaXopq5GFSqXt2bA68SvyBVKNAcVL76w5imkilLBTGm53uJDTKiLaeCzcr91LCE0AkZsZ6jikhmgmx+6wyfO2WIo1i7UhbP1d8TGZHGTGXoOiWxY7Ps5eJ/Xi+10U2QcZWklim6WBSlAtsY54/jIdeMWjF1hFDN3a2Yjokm1Lp4yi4Ef/nlVdK+rPte3X+4qjZuizhKcApnUAMfrqEB99CEFlAYwzO8whuS6AW9o49F6xoqZk7gD9DnD2TGjcw=</latexit><latexit sha1_base64="Jhpx4XzbS3hrmmDELnPapeR9/3Q=">AAAB63icbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+0dr6xubWdmmnvLu3f3BYOTpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaXopq5GFSqXt2bA68SvyBVKNAcVL76w5imkilLBTGm53uJDTKiLaeCzcr91LCE0AkZsZ6jikhmgmx+6wyfO2WIo1i7UhbP1d8TGZHGTGXoOiWxY7Ps5eJ/Xi+10U2QcZWklim6WBSlAtsY54/jIdeMWjF1hFDN3a2Yjokm1Lp4yi4Ef/nlVdK+rPte3X+4qjZuizhKcApnUAMfrqEB99CEFlAYwzO8whuS6AW9o49F6xoqZk7gD9DnD2TGjcw=</latexit><latexit sha1_base64="Jhpx4XzbS3hrmmDELnPapeR9/3Q=">AAAB63icbVBNSwMxEJ34WetX1aOXYBHqpeyKoMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+0dr6xubWdmmnvLu3f3BYOTpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaXopq5GFSqXt2bA68SvyBVKNAcVL76w5imkilLBTGm53uJDTKiLaeCzcr91LCE0AkZsZ6jikhmgmx+6wyfO2WIo1i7UhbP1d8TGZHGTGXoOiWxY7Ps5eJ/Xi+10U2QcZWklim6WBSlAtsY54/jIdeMWjF1hFDN3a2Yjokm1Lp4yi4Ef/nlVdK+rPte3X+4qjZuizhKcApnUAMfrqEB99CEFlAYwzO8whuS6AW9o49F6xoqZk7gD9DnD2TGjcw=</latexit>

Q(s)
<latexit sha1_base64="9HgpQwPAVd9SIk09rSaUDp/SV+c=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjy2YD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmBTFn2rjut1Pa2Nza3invVvb2Dw6PqscnXR0litAOiXik+gHWlDNJO4YZTvuxolgEnPaC2X3m956o0iySj2YeU1/giWQhI9hkUruuL0fVmttwc6B14hWkBgVao+rXcByRRFBpCMdaDzw3Nn6KlWGE00VlmGgaYzLDEzqwVGJBtZ/mty7QhVXGKIyULWlQrv6eSLHQei4C2ymwmepVLxP/8waJCW/9lMk4MVSS5aIw4chEKHscjZmixPC5JZgoZm9FZIoVJsbGU7EheKsvr5PuVcNzG177uta8K+IowxmcQx08uIEmPEALOkBgCs/wCm+OcF6cd+dj2VpyiplT+APn8wdEs423</latexit><latexit sha1_base64="9HgpQwPAVd9SIk09rSaUDp/SV+c=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjy2YD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmBTFn2rjut1Pa2Nza3invVvb2Dw6PqscnXR0litAOiXik+gHWlDNJO4YZTvuxolgEnPaC2X3m956o0iySj2YeU1/giWQhI9hkUruuL0fVmttwc6B14hWkBgVao+rXcByRRFBpCMdaDzw3Nn6KlWGE00VlmGgaYzLDEzqwVGJBtZ/mty7QhVXGKIyULWlQrv6eSLHQei4C2ymwmepVLxP/8waJCW/9lMk4MVSS5aIw4chEKHscjZmixPC5JZgoZm9FZIoVJsbGU7EheKsvr5PuVcNzG177uta8K+IowxmcQx08uIEmPEALOkBgCs/wCm+OcF6cd+dj2VpyiplT+APn8wdEs423</latexit><latexit sha1_base64="9HgpQwPAVd9SIk09rSaUDp/SV+c=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjy2YD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmBTFn2rjut1Pa2Nza3invVvb2Dw6PqscnXR0litAOiXik+gHWlDNJO4YZTvuxolgEnPaC2X3m956o0iySj2YeU1/giWQhI9hkUruuL0fVmttwc6B14hWkBgVao+rXcByRRFBpCMdaDzw3Nn6KlWGE00VlmGgaYzLDEzqwVGJBtZ/mty7QhVXGKIyULWlQrv6eSLHQei4C2ymwmepVLxP/8waJCW/9lMk4MVSS5aIw4chEKHscjZmixPC5JZgoZm9FZIoVJsbGU7EheKsvr5PuVcNzG177uta8K+IowxmcQx08uIEmPEALOkBgCs/wCm+OcF6cd+dj2VpyiplT+APn8wdEs423</latexit><latexit sha1_base64="9HgpQwPAVd9SIk09rSaUDp/SV+c=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjy2YD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmBTFn2rjut1Pa2Nza3invVvb2Dw6PqscnXR0litAOiXik+gHWlDNJO4YZTvuxolgEnPaC2X3m956o0iySj2YeU1/giWQhI9hkUruuL0fVmttwc6B14hWkBgVao+rXcByRRFBpCMdaDzw3Nn6KlWGE00VlmGgaYzLDEzqwVGJBtZ/mty7QhVXGKIyULWlQrv6eSLHQei4C2ymwmepVLxP/8waJCW/9lMk4MVSS5aIw4chEKHscjZmixPC5JZgoZm9FZIoVJsbGU7EheKsvr5PuVcNzG177uta8K+IowxmcQx08uIEmPEALOkBgCs/wCm+OcF6cd+dj2VpyiplT+APn8wdEs423</latexit>

P (y|x)
<latexit sha1_base64="v8QIkTyxC+jelQXIrdGI2iwwVEk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Au5Rsmm1js8mSZMVl7X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgpgzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03Ywvp767QeqNJPizqQx9SM8FCxkBBsrtRrV9OnxtF+uuDV3BrRMvJxUIEejX/7qDSRJIioM4VjrrufGxs+wMoxwOin1Ek1jTMZ4SLuWChxR7WezayfoxCoDFEplSxg0U39PZDjSOo0C2xlhM9KL3lT8z+smJrz0MybixFBB5ovChCMj0fR1NGCKEsNTSzBRzN6KyAgrTIwNqGRD8BZfXiats5rn1rzb80r9Ko+jCEdwDFXw4ALqcAMNaAKBe3iGV3hzpPPivDsf89aCk88cwh84nz8LYI7E</latexit><latexit sha1_base64="v8QIkTyxC+jelQXIrdGI2iwwVEk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Au5Rsmm1js8mSZMVl7X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgpgzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03Ywvp767QeqNJPizqQx9SM8FCxkBBsrtRrV9OnxtF+uuDV3BrRMvJxUIEejX/7qDSRJIioM4VjrrufGxs+wMoxwOin1Ek1jTMZ4SLuWChxR7WezayfoxCoDFEplSxg0U39PZDjSOo0C2xlhM9KL3lT8z+smJrz0MybixFBB5ovChCMj0fR1NGCKEsNTSzBRzN6KyAgrTIwNqGRD8BZfXiats5rn1rzb80r9Ko+jCEdwDFXw4ALqcAMNaAKBe3iGV3hzpPPivDsf89aCk88cwh84nz8LYI7E</latexit><latexit sha1_base64="v8QIkTyxC+jelQXIrdGI2iwwVEk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Au5Rsmm1js8mSZMVl7X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgpgzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03Ywvp767QeqNJPizqQx9SM8FCxkBBsrtRrV9OnxtF+uuDV3BrRMvJxUIEejX/7qDSRJIioM4VjrrufGxs+wMoxwOin1Ek1jTMZ4SLuWChxR7WezayfoxCoDFEplSxg0U39PZDjSOo0C2xlhM9KL3lT8z+smJrz0MybixFBB5ovChCMj0fR1NGCKEsNTSzBRzN6KyAgrTIwNqGRD8BZfXiats5rn1rzb80r9Ko+jCEdwDFXw4ALqcAMNaAKBe3iGV3hzpPPivDsf89aCk88cwh84nz8LYI7E</latexit><latexit sha1_base64="v8QIkTyxC+jelQXIrdGI2iwwVEk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Au5Rsmm1js8mSZMVl7X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgpgzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03Ywvp767QeqNJPizqQx9SM8FCxkBBsrtRrV9OnxtF+uuDV3BrRMvJxUIEejX/7qDSRJIioM4VjrrufGxs+wMoxwOin1Ek1jTMZ4SLuWChxR7WezayfoxCoDFEplSxg0U39PZDjSOo0C2xlhM9KL3lT8z+smJrz0MybixFBB5ovChCMj0fR1NGCKEsNTSzBRzN6KyAgrTIwNqGRD8BZfXiats5rn1rzb80r9Ko+jCEdwDFXw4ALqcAMNaAKBe3iGV3hzpPPivDsf89aCk88cwh84nz8LYI7E</latexit>

P (ỹ|y, s)
<latexit sha1_base64="qiyGA1q05pxJKOz8GedXP/Ohy7k=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahgpREBD0WvXisYD+gDWWz2bRLN5uwOymE2H/ixYMiXv0n3vw3btsctPXBwOO9GWbm+YngGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8epoqxFYxGrrk80E1yyFnAQrJsoRiJfsI4/vpv5nQlTmsfyEbKEeREZSh5ySsBIA9tu1vrARcDybPqUXejzgV116s4ceJW4BamiAs2B/dUPYppGTAIVROue6yTg5UQBp4JNK/1Us4TQMRmynqGSREx7+fzyKT4zSoDDWJmSgOfq74mcRFpnkW86IwIjvezNxP+8XgrhjZdzmaTAJF0sClOBIcazGHDAFaMgMkMIVdzciumIKELBhFUxIbjLL6+S9mXdderuw1W1cVvEUUYn6BTVkIuuUQPdoyZqIYom6Bm9ojcrt16sd+tj0Vqyiplj9AfW5w82jJNf</latexit><latexit sha1_base64="qiyGA1q05pxJKOz8GedXP/Ohy7k=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahgpREBD0WvXisYD+gDWWz2bRLN5uwOymE2H/ixYMiXv0n3vw3btsctPXBwOO9GWbm+YngGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8epoqxFYxGrrk80E1yyFnAQrJsoRiJfsI4/vpv5nQlTmsfyEbKEeREZSh5ySsBIA9tu1vrARcDybPqUXejzgV116s4ceJW4BamiAs2B/dUPYppGTAIVROue6yTg5UQBp4JNK/1Us4TQMRmynqGSREx7+fzyKT4zSoDDWJmSgOfq74mcRFpnkW86IwIjvezNxP+8XgrhjZdzmaTAJF0sClOBIcazGHDAFaMgMkMIVdzciumIKELBhFUxIbjLL6+S9mXdderuw1W1cVvEUUYn6BTVkIuuUQPdoyZqIYom6Bm9ojcrt16sd+tj0Vqyiplj9AfW5w82jJNf</latexit><latexit sha1_base64="qiyGA1q05pxJKOz8GedXP/Ohy7k=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahgpREBD0WvXisYD+gDWWz2bRLN5uwOymE2H/ixYMiXv0n3vw3btsctPXBwOO9GWbm+YngGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8epoqxFYxGrrk80E1yyFnAQrJsoRiJfsI4/vpv5nQlTmsfyEbKEeREZSh5ySsBIA9tu1vrARcDybPqUXejzgV116s4ceJW4BamiAs2B/dUPYppGTAIVROue6yTg5UQBp4JNK/1Us4TQMRmynqGSREx7+fzyKT4zSoDDWJmSgOfq74mcRFpnkW86IwIjvezNxP+8XgrhjZdzmaTAJF0sClOBIcazGHDAFaMgMkMIVdzciumIKELBhFUxIbjLL6+S9mXdderuw1W1cVvEUUYn6BTVkIuuUQPdoyZqIYom6Bm9ojcrt16sd+tj0Vqyiplj9AfW5w82jJNf</latexit><latexit sha1_base64="qiyGA1q05pxJKOz8GedXP/Ohy7k=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahgpREBD0WvXisYD+gDWWz2bRLN5uwOymE2H/ixYMiXv0n3vw3btsctPXBwOO9GWbm+YngGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8epoqxFYxGrrk80E1yyFnAQrJsoRiJfsI4/vpv5nQlTmsfyEbKEeREZSh5ySsBIA9tu1vrARcDybPqUXejzgV116s4ceJW4BamiAs2B/dUPYppGTAIVROue6yTg5UQBp4JNK/1Us4TQMRmynqGSREx7+fzyKT4zSoDDWJmSgOfq74mcRFpnkW86IwIjvezNxP+8XgrhjZdzmaTAJF0sClOBIcazGHDAFaMgMkMIVdzciumIKELBhFUxIbjLL6+S9mXdderuw1W1cVvEUUYn6BTVkIuuUQPdoyZqIYom6Bm9ojcrt16sd+tj0Vqyiplj9AfW5w82jJNf</latexit>

CIFAR10 and CIFAR100

•The test accuracy vs iterations on benchmark datasets.
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Clothing1M

•The test accuracy on Clothing1M from Taobao.com.

Models Performance(%)

NOISY 68.9

F-correction 69.8
S-adaption 70.3
MASKING 71.1

CLEAN 75.2


