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Background
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Supervised learning is limited by the amount of labeled data.

Self-supervised learning learns useful representations from intrinsically 
generated labels.

Self-supervised learning has shown success in the NLP domain

e.g. BERT, GPT3



Self-supervised Learning via Joint Embedding Distortions

Representations
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<latexit sha1_base64="smLRepk83HOfrofTXoC740r7S2o=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmkosuiG5cV+oImlMl00g6dScLMRCyhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJJwp7TjfVmljc2t7p7xb2ds/ODyyj6tdFaeS0A6JeSz7AVaUs4h2NNOc9hNJsQg47QXTu9zvPVKpWBy19SyhvsDjiIWMYG2koV1tI08xgTyB9YRgnrXnQ7vm1J0F0DpxC1KDAq2h/eWNYpIKGmnCsVID10m0n2GpGeF0XvFSRRNMpnhMB4ZGWFDlZ4vsc3RulBEKY2lepNFC/b2RYaHUTARmMo+oVr1c/M8bpDq88TMWJammEVkeClOOdIzyItCISUo0nxmCiWQmKyITLDHRpq6KKcFd/fI66V7W3Ub96qFRa94WdZThFM7gAly4hibcQws6QOAJnuEV3qy59WK9Wx/L0ZJV7JzAH1ifP4iLlCI=</latexit>

ZA

<latexit sha1_base64="UpI4jwFxOapTP33uwzTQWBDE9nY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoseoF48RzQOTNcxOepMhs7PLzKwQlnyCFw+KePWLvPk3Th4HTSxoKKq66e4KEsG1cd1vJ7e0vLK6ll8vbGxube8Ud/fqOk4VwxqLRayaAdUouMSa4UZgM1FIo0BgIxhcj/3GEyrNY3lvhgn6Ee1JHnJGjZXuHh4vO8WSW3YnIIvEm5ESzFDtFL/a3ZilEUrDBNW65bmJ8TOqDGcCR4V2qjGhbEB72LJU0gi1n01OHZEjq3RJGCtb0pCJ+nsio5HWwyiwnRE1fT3vjcX/vFZqwgs/4zJJDUo2XRSmgpiYjP8mXa6QGTG0hDLF7a2E9amizNh0CjYEb/7lRVI/KXun5bPb01LlahZHHg7gEI7Bg3OowA1UoQYMevAMr/DmCOfFeXc+pq05ZzazD3/gfP4A90CNmQ==</latexit>

ZB

<latexit sha1_base64="KgGNB9gN6IObDd42Mq8SYX6kYtI=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNRo8ELx4xyiPCSmaHWZgwO7uZ6TUhhE/w4kFjvPpF3vwbB9iDgpV0UqnqTndXkEhh0HW/ndzK6tr6Rn6zsLW9s7tX3D9omDjVjNdZLGPdCqjhUiheR4GStxLNaRRI3gyG11O/+cS1EbG6x1HC/Yj2lQgFo2ilu4fHardYcsvuDGSZeBkpQYZat/jV6cUsjbhCJqkxbc9N0B9TjYJJPil0UsMTyoa0z9uWKhpx449np07IiVV6JIy1LYVkpv6eGNPImFEU2M6I4sAselPxP6+dYnjlj4VKUuSKzReFqSQYk+nfpCc0ZyhHllCmhb2VsAHVlKFNp2BD8BZfXiaNs7J3Xr64PS9VqlkceTiCYzgFDy6hAjdQgzow6MMzvMKbI50X5935mLfmnGzmEP7A+fwB+MSNmg==</latexit>
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<latexit sha1_base64="X9OmLOQEZ2C7tPyA78lmwG/r8Ho="></latexit>
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Projector

Embeddings

f✓

<latexit sha1_base64="DTW5CqRoeUORWjBdH0AvfWT6mjI=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoseiF48V7Ae2oWy2k3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYvWAkwT8iA2VCAVnaKXHsJ/1cATIpv1yxa26c9BV4uWkQnI0+uWv3iDmaQQKuWTGdD03QT9jGgWXMC31UgMJ42M2hK6likVg/Gx+8ZSeWWVAw1jbUkjn6u+JjEXGTKLAdkYMR2bZm4n/ed0Uw2s/EypJERRfLApTSTGms/fpQGjgKCeWMK6FvZXyEdOMow2pZEPwll9eJa2LqlerXt7XKvWbPI4iOSGn5Jx45IrUyR1pkCbhRJFn8kreHOO8OO/Ox6K14OQzx+QPnM8f6VGRFQ==</latexit>

Encoder



Collapsing Problem

Images
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images

T ⇠ T

<latexit sha1_base64="smLRepk83HOfrofTXoC740r7S2o=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmkosuiG5cV+oImlMl00g6dScLMRCyhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJJwp7TjfVmljc2t7p7xb2ds/ODyyj6tdFaeS0A6JeSz7AVaUs4h2NNOc9hNJsQg47QXTu9zvPVKpWBy19SyhvsDjiIWMYG2koV1tI08xgTyB9YRgnrXnQ7vm1J0F0DpxC1KDAq2h/eWNYpIKGmnCsVID10m0n2GpGeF0XvFSRRNMpnhMB4ZGWFDlZ4vsc3RulBEKY2lepNFC/b2RYaHUTARmMo+oVr1c/M8bpDq88TMWJammEVkeClOOdIzyItCISUo0nxmCiWQmKyITLDHRpq6KKcFd/fI66V7W3Ub96qFRa94WdZThFM7gAly4hibcQws6QOAJnuEV3qy59WK9Wx/L0ZJV7JzAH1ifP4iLlCI=</latexit>

ZA

<latexit sha1_base64="UpI4jwFxOapTP33uwzTQWBDE9nY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoseoF48RzQOTNcxOepMhs7PLzKwQlnyCFw+KePWLvPk3Th4HTSxoKKq66e4KEsG1cd1vJ7e0vLK6ll8vbGxube8Ud/fqOk4VwxqLRayaAdUouMSa4UZgM1FIo0BgIxhcj/3GEyrNY3lvhgn6Ee1JHnJGjZXuHh4vO8WSW3YnIIvEm5ESzFDtFL/a3ZilEUrDBNW65bmJ8TOqDGcCR4V2qjGhbEB72LJU0gi1n01OHZEjq3RJGCtb0pCJ+nsio5HWwyiwnRE1fT3vjcX/vFZqwgs/4zJJDUo2XRSmgpiYjP8mXa6QGTG0hDLF7a2E9amizNh0CjYEb/7lRVI/KXun5bPb01LlahZHHg7gEI7Bg3OowA1UoQYMevAMr/DmCOfFeXc+pq05ZzazD3/gfP4A90CNmQ==</latexit>

ZB

<latexit sha1_base64="KgGNB9gN6IObDd42Mq8SYX6kYtI=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNRo8ELx4xyiPCSmaHWZgwO7uZ6TUhhE/w4kFjvPpF3vwbB9iDgpV0UqnqTndXkEhh0HW/ndzK6tr6Rn6zsLW9s7tX3D9omDjVjNdZLGPdCqjhUiheR4GStxLNaRRI3gyG11O/+cS1EbG6x1HC/Yj2lQgFo2ilu4fHardYcsvuDGSZeBkpQYZat/jV6cUsjbhCJqkxbc9N0B9TjYJJPil0UsMTyoa0z9uWKhpx449np07IiVV6JIy1LYVkpv6eGNPImFEU2M6I4sAselPxP6+dYnjlj4VKUuSKzReFqSQYk+nfpCc0ZyhHllCmhb2VsAHVlKFNp2BD8BZfXiaNs7J3Xr64PS9VqlkceTiCYzgFDy6hAjdQgzow6MMzvMKbI50X5935mLfmnGzmEP7A+fwB+MSNmg==</latexit>

Lsim = �
X

b

hzAb , zBb i
kzAb kkzBb k

<latexit sha1_base64="X9OmLOQEZ2C7tPyA78lmwG/r8Ho="></latexit>

�!
1

<latexit sha1_base64="kU5e71wPR7tBJEstFdVrCyiCWjk=">AAAB+3icbVBNSwMxEJ2tX7V+rfXoJVgET2VXKnosevFYwX5Au5Rsmrah2WRJsmpZ9q948aCIV/+IN/+NabsHbX0w8Hhvhpl5YcyZNp737RTW1jc2t4rbpZ3dvf0D97Dc0jJRhDaJ5FJ1QqwpZ4I2DTOcdmJFcRRy2g4nNzO//UCVZlLcm2lMgwiPBBsygo2V+m65J62t2GhssFLyMfWzvlvxqt4caJX4OalAjkbf/eoNJEkiKgzhWOuu78UmSLEyjHCalXqJpjEmEzyiXUsFjqgO0vntGTq1ygANpbIlDJqrvydSHGk9jULbGWEz1sveTPzP6yZmeBWkTMSJoYIsFg0TjoxEsyDQgClKDJ9agoli9lZExlhhYmxcJRuCv/zyKmmdV/1a9eKuVqlf53EU4RhO4Ax8uIQ63EIDmkDgCZ7hFd6czHlx3p2PRWvByWeO4A+czx/NdZTx</latexit>

�!
1

<latexit sha1_base64="kU5e71wPR7tBJEstFdVrCyiCWjk=">AAAB+3icbVBNSwMxEJ2tX7V+rfXoJVgET2VXKnosevFYwX5Au5Rsmrah2WRJsmpZ9q948aCIV/+IN/+NabsHbX0w8Hhvhpl5YcyZNp737RTW1jc2t4rbpZ3dvf0D97Dc0jJRhDaJ5FJ1QqwpZ4I2DTOcdmJFcRRy2g4nNzO//UCVZlLcm2lMgwiPBBsygo2V+m65J62t2GhssFLyMfWzvlvxqt4caJX4OalAjkbf/eoNJEkiKgzhWOuu78UmSLEyjHCalXqJpjEmEzyiXUsFjqgO0vntGTq1ygANpbIlDJqrvydSHGk9jULbGWEz1sveTPzP6yZmeBWkTMSJoYIsFg0TjoxEsyDQgClKDJ9agoli9lZExlhhYmxcJRuCv/zyKmmdV/1a9eKuVqlf53EU4RhO4Ax8uIQ63EIDmkDgCZ7hFd6czHlx3p2PRWvByWeO4A+czx/NdZTx</latexit>
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Representations

Embeddings

f✓

<latexit sha1_base64="DTW5CqRoeUORWjBdH0AvfWT6mjI=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoseiF48V7Ae2oWy2k3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYvWAkwT8iA2VCAVnaKXHsJ/1cATIpv1yxa26c9BV4uWkQnI0+uWv3iDmaQQKuWTGdD03QT9jGgWXMC31UgMJ42M2hK6likVg/Gx+8ZSeWWVAw1jbUkjn6u+JjEXGTKLAdkYMR2bZm4n/ed0Uw2s/EypJERRfLApTSTGms/fpQGjgKCeWMK6FvZXyEdOMow2pZEPwll9eJa2LqlerXt7XKvWbPI4iOSGn5Jx45IrUyR1pkCbhRJFn8kreHOO8OO/Ox6K14OQzx+QPnM8f6VGRFQ==</latexit>

Encoder Projector



SimCLR (T. Chen 2020)

SimSiam (X. Chen 2020)SwAV (M. Caron 2020)

BYOL (J. Grill 2020)
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MoCo (K. He 2019)

Existing Solutions



Self-supervised Learning via Redundancy Reduction
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T ⇠ T

<latexit sha1_base64="smLRepk83HOfrofTXoC740r7S2o=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmkosuiG5cV+oImlMl00g6dScLMRCyhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJJwp7TjfVmljc2t7p7xb2ds/ODyyj6tdFaeS0A6JeSz7AVaUs4h2NNOc9hNJsQg47QXTu9zvPVKpWBy19SyhvsDjiIWMYG2koV1tI08xgTyB9YRgnrXnQ7vm1J0F0DpxC1KDAq2h/eWNYpIKGmnCsVID10m0n2GpGeF0XvFSRRNMpnhMB4ZGWFDlZ4vsc3RulBEKY2lepNFC/b2RYaHUTARmMo+oVr1c/M8bpDq88TMWJammEVkeClOOdIzyItCISUo0nxmCiWQmKyITLDHRpq6KKcFd/fI66V7W3Ub96qFRa94WdZThFM7gAly4hibcQws6QOAJnuEV3qy59WK9Wx/L0ZJV7JzAH1ifP4iLlCI=</latexit>

ZA

<latexit sha1_base64="UpI4jwFxOapTP33uwzTQWBDE9nY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoseoF48RzQOTNcxOepMhs7PLzKwQlnyCFw+KePWLvPk3Th4HTSxoKKq66e4KEsG1cd1vJ7e0vLK6ll8vbGxube8Ud/fqOk4VwxqLRayaAdUouMSa4UZgM1FIo0BgIxhcj/3GEyrNY3lvhgn6Ee1JHnJGjZXuHh4vO8WSW3YnIIvEm5ESzFDtFL/a3ZilEUrDBNW65bmJ8TOqDGcCR4V2qjGhbEB72LJU0gi1n01OHZEjq3RJGCtb0pCJ+nsio5HWwyiwnRE1fT3vjcX/vFZqwgs/4zJJDUo2XRSmgpiYjP8mXa6QGTG0hDLF7a2E9amizNh0CjYEb/7lRVI/KXun5bPb01LlahZHHg7gEI7Bg3OowA1UoQYMevAMr/DmCOfFeXc+pq05ZzazD3/gfP4A90CNmQ==</latexit>

ZB

<latexit sha1_base64="KgGNB9gN6IObDd42Mq8SYX6kYtI=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNRo8ELx4xyiPCSmaHWZgwO7uZ6TUhhE/w4kFjvPpF3vwbB9iDgpV0UqnqTndXkEhh0HW/ndzK6tr6Rn6zsLW9s7tX3D9omDjVjNdZLGPdCqjhUiheR4GStxLNaRRI3gyG11O/+cS1EbG6x1HC/Yj2lQgFo2ilu4fHardYcsvuDGSZeBkpQYZat/jV6cUsjbhCJqkxbc9N0B9TjYJJPil0UsMTyoa0z9uWKhpx449np07IiVV6JIy1LYVkpv6eGNPImFEU2M6I4sAselPxP6+dYnjlj4VKUuSKzReFqSQYk+nfpCc0ZyhHllCmhb2VsAHVlKFNp2BD8BZfXiaNs7J3Xr64PS9VqlkceTiCYzgFDy6hAjdQgzow6MMzvMKbI50X5935mLfmnGzmEP7A+fwB+MSNmg==</latexit>

Target
cross-corr. 

Empirical
cross-corr.

C

<latexit sha1_base64="ftRsMMj6pzwvaFxWHsU/hxnmDx4=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNS0WWxG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtLPQ1gOBwzn3knNPmAhuwHW/ndLG5tb2Tnm3srd/cHhUPT7pGpVqyjpUCaX7ITFMcMk6wEGwfqIZiUPBeuG0lfu9J6YNV/IRZgkLYjKWPOKUgJX8QUxgQonIWvNhtebW3QXwOvEKUkMF2sPq12CkaBozCVQQY3zPTSDIiAZOBZtXBqlhCaFTMma+pZLEzATZIvIcX1hlhCOl7ZOAF+rvjYzExszi0E7mEc2ql4v/eX4K0W2QcZmkwCRdfhSlAoPC+f14xDWjIGaWEKq5zYrphGhCwbZUsSV4qyevk+5V3WvUrx8ateZdUUcZnaFzdIk8dIOa6B61UQdRpNAzekVvDjgvzrvzsRwtOcXOKfoD5/MHdfCRYQ==</latexit>

I

<latexit sha1_base64="W+d1BnfF/RbjW5X8lUJAgpFMkYE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIRZdFN7qrYB8wHUomzbShmWRIMkIZ+hluXCji1q9x59+YaWehrQcCh3PuJeeeMOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WqCG0TyaXqhVhTzgRtG2Y47SWK4jjktBtObnO/+0SVZlI8mmlCgxiPBIsYwcZKfj/GZkwwz+5ng2rNrbtzoFXiFaQGBVqD6ld/KEkaU2EIx1r7npuYIMPKMMLprNJPNU0wmeAR9S0VOKY6yOaRZ+jMKkMUSWWfMGiu/t7IcKz1NA7tZB5RL3u5+J/npya6DjImktRQQRYfRSlHRqL8fjRkihLDp5ZgopjNisgYK0yMbaliS/CWT14lnYu616hfPjRqzZuijjKcwCmcgwdX0IQ7aEEbCEh4hld4c4zz4rw7H4vRklPsHMMfOJ8/fw6RZw==</latexit>
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<latexit sha1_base64="NvUL+BG2cL7NTEHUKDG6x0qTb0U="></latexit>
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<latexit sha1_base64="xX74Ydx6FfnRfGbpnTCQtO6EHa8="></latexit>
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Representations

Embeddings

f✓

<latexit sha1_base64="DTW5CqRoeUORWjBdH0AvfWT6mjI=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoseiF48V7Ae2oWy2k3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYvWAkwT8iA2VCAVnaKXHsJ/1cATIpv1yxa26c9BV4uWkQnI0+uWv3iDmaQQKuWTGdD03QT9jGgWXMC31UgMJ42M2hK6likVg/Gx+8ZSeWWVAw1jbUkjn6u+JjEXGTKLAdkYMR2bZm4n/ed0Uw2s/EypJERRfLApTSTGms/fpQGjgKCeWMK6FvZXyEdOMow2pZEPwll9eJa2LqlerXt7XKvWbPI4iOSGn5Jx45IrUyR1pkCbhRJFn8kreHOO8OO/Ox6K14OQzx+QPnM8f6VGRFQ==</latexit>

Encoder Projector



Remarks
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X

<latexit sha1_base64="9ad5iLbbEpYqkPCt+/1dIGu5KEg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZqdfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fuFGM5A==</latexit>

f✓

<latexit sha1_base64="DTW5CqRoeUORWjBdH0AvfWT6mjI=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoseiF48V7Ae2oWy2k3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYvWAkwT8iA2VCAVnaKXHsJ/1cATIpv1yxa26c9BV4uWkQnI0+uWv3iDmaQQKuWTGdD03QT9jGgWXMC31UgMJ42M2hK6likVg/Gx+8ZSeWWVAw1jbUkjn6u+JjEXGTKLAdkYMR2bZm4n/ed0Uw2s/EypJERRfLApTSTGms/fpQGjgKCeWMK6FvZXyEdOMow2pZEPwll9eJa2LqlerXt7XKvWbPI4iOSGn5Jx45IrUyR1pkCbhRJFn8kreHOO8OO/Ox6K14OQzx+QPnM8f6VGRFQ==</latexit>

T ⇠ T

<latexit sha1_base64="smLRepk83HOfrofTXoC740r7S2o=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmkosuiG5cV+oImlMl00g6dScLMRCyhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJJwp7TjfVmljc2t7p7xb2ds/ODyyj6tdFaeS0A6JeSz7AVaUs4h2NNOc9hNJsQg47QXTu9zvPVKpWBy19SyhvsDjiIWMYG2koV1tI08xgTyB9YRgnrXnQ7vm1J0F0DpxC1KDAq2h/eWNYpIKGmnCsVID10m0n2GpGeF0XvFSRRNMpnhMB4ZGWFDlZ4vsc3RulBEKY2lepNFC/b2RYaHUTARmMo+oVr1c/M8bpDq88TMWJammEVkeClOOdIzyItCISUo0nxmCiWQmKyITLDHRpq6KKcFd/fI66V7W3Ub96qFRa94WdZThFM7gAly4hibcQws6QOAJnuEV3qy59WK9Wx/L0ZJV7JzAH1ifP4iLlCI=</latexit>

min✓ I(Z✓, X)

<latexit sha1_base64="4kM7n1gAf+JreYAXXIOBEjdiLp8=">AAACBnicbVDLSgMxFM3UV62vUZciBItQQcqMVHRZdKO7CvaBbSmZNNOGZjJDckcoQ9248VfcuFDErd/gzr8xbQfR6oELJ+fcS+49XiS4Bsf5tDJz8wuLS9nl3Mrq2vqGvblV02GsKKvSUISq4RHNBJesChwEa0SKkcATrO4Nzsd+/ZYpzUN5DcOItQPSk9znlICROvZuwGUnaUGfARnhu8vCzffrsHHQsfNO0ZkA/yVuSvIoRaVjf7S6IY0DJoEKonXTdSJoJ0QBp4KNcq1Ys4jQAemxpqGSBEy3k8kZI7xvlC72Q2VKAp6oPycSEmg9DDzTGRDo61lvLP7nNWPwT9sJl1EMTNLpR34sMIR4nAnucsUoiKEhhCpudsW0TxShYJLLmRDc2ZP/ktpR0S0Vj69K+fJZGkcW7aA9VEAuOkFldIEqqIooukeP6Bm9WA/Wk/VqvU1bM1Y6s41+wXr/AucImME=</latexit>

max✓ I(Z✓, eX)

<latexit sha1_base64="NXh50xNZm1m9IIC+JmKspFEXHyw=">AAACEnicbVDJSgNBEO1xjXGLevTSGAQFCTMS0WPQi94imAWTEHp6KkmTnoXuGjUM8Re8+CtePCji1ZM3/8bOgmjig4LX71XRVc+NpNBo21/WzOzc/MJiaim9vLK6tp7Z2CzrMFYcSjyUoaq6TIMUAZRQoIRqpID5roSK2z0b+JUbUFqEwRX2Imj4rB2IluAMjdTM7PvsrpnUsQPI+vT+Yu/653VQvxUeoJAeJNX+fjOTtXP2EHSaOGOSJWMUm5nPuhfy2IcAuWRa1xw7wkbCFAouoZ+uxxoixrusDTVDA+aDbiTDk/p01ygebYXKVIB0qP6eSJivdc93TafPsKMnvYH4n1eLsXXSSEQQxQgBH33UiiXFkA7yoZ5QwFH2DGFcCbMr5R2mGEeTYtqE4EyePE3Khzknnzu6zGcLp+M4UmSb7JA94pBjUiDnpEhKhJMH8kReyKv1aD1bb9b7qHXGGs9skT+wPr4B9v+eSg==</latexit>

Z✓

<latexit sha1_base64="xtCPn/6e2IT/VanxQCvgfn8cp0I=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9oO2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3grGdzO/9cS1EbF6xEnC/YgOlQgFo2ilTqef9XDEkU775Ypbdecgq8TLSQVy1Pvlr94gZmnEFTJJjel6boJ+RjUKJvm01EsNTygb0yHvWqpoxI2fzS+ekjOrDEgYa1sKyVz9PZHRyJhJFNjOiOLILHsz8T+vm2J442dCJSlyxRaLwlQSjMnsfTIQmjOUE0so08LeStiIasrQhlSyIXjLL6+S5kXVu6xePVxWard5HEU4gVM4Bw+uoQb3UIcGMFDwDK/w5hjnxXl3PhatBSefOYY/cD5/ANa1kQk=</latexit>

Y

<latexit sha1_base64="JcwK7FdwTCqk8uhhmvzldu82Ktc=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkYeBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tArltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+ALnVjOU=</latexit>

I(Z✓, X)

<latexit sha1_base64="KDsqaogi9abN9QtdYkQDUSeTS44=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEIFaQkUtFj0YveKtgPbEPZbDft0s0m7E6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMPD8WXIPjfFu5ldW19Y38ZmFre2e3aO/tN3WUKMoaNBKRavtEM8ElawAHwdqxYiT0BWv5o+up33pkSvNI3sM4Zl5IBpIHnBIwUs8u3pYfemkXhgzI5LR90rNLTsWZAS8TNyMllKHes7+6/YgmIZNABdG64zoxeClRwKlgk0I30SwmdEQGrGOoJCHTXjo7fIKPjdLHQaRMScAz9fdESkKtx6FvOkMCQ73oTcX/vE4CwaWXchknwCSdLwoSgSHC0xRwnytGQYwNIVRxcyumQ6IIBZNVwYTgLr68TJpnFbdaOb+rlmpXWRx5dIiOUBm56ALV0A2qowaiKEHP6BW9WU/Wi/Vufcxbc1Y2c4D+wPr8AcwQkoo=</latexit>

I(Z✓, Y )

<latexit sha1_base64="FMSHi6dXCvJM+0DeOUQZkz7WWS8=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0WoICWRii6LbnRXwT60DWEynbRDJ5MwcyPU0C9x40IRt36KO//G6WOhrQcuHM65l3vvCRLBNTjOt7W0vLK6tp7byG9ube8U7N29ho5TRVmdxiJWrYBoJrhkdeAgWCtRjESBYM1gcDX2m49MaR7LOxgmzItIT/KQUwJG8u3CTenBzzrQZ0BGJ/fHvl10ys4EeJG4M1JEM9R8+6vTjWkaMQlUEK3brpOAlxEFnAo2yndSzRJCB6TH2oZKEjHtZZPDR/jIKF0cxsqUBDxRf09kJNJ6GAWmMyLQ1/PeWPzPa6cQXngZl0kKTNLpojAVGGI8TgF3uWIUxNAQQhU3t2LaJ4pQMFnlTQju/MuLpHFadivls9tKsXo5iyOHDtAhKiEXnaMqukY1VEcUpegZvaI368l6sd6tj2nrkjWb2Ud/YH3+AM2Vkos=</latexit>

Representations

Images

Distorted
images

IB✓ , I(Z✓, Y )� �I(Z✓, X)

<latexit sha1_base64="flNunZaAjS/N1eliDylUqeGhccU="></latexit>

Our method is related to 
information bottleneck: maximize 
invariant information while 
minimizing redundant part



ImageNet Classification
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Linear Probe Semi-supervised Learning



Transfer Learning
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Image Classification Object Detection



Ablation Study
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Ablation Study
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Conclusion

We propose a new method for self-supervised learning based on the 
redundancy reduction principle 

Our method does not depend on explicit negative terms or asymmetric 
architectures

Our method performs on par with other state-of-the-art methods
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