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Introduction
Vocabulary Reliance

S I M O N F D D B
F Much more error-prone on out-of-vocabulary text,

even though the image quality is good.

F Current benchmarks are infeasible to reveal models’
out-of-vocabulary generalization ability.

Our Contributions:
F We propose a contrastive learning-based method,

ConCLR, to improve attention-based recognizers’
out-of-vocabulary generalization ability.

F We synthesize a benchmark, OutText, to fairly eval-
uate models’ performance on unseen data.

Benchmarks
CUTE IC13 IC15 IIIT SVT SVTP OutText

F Six common benchmarks plus OutText.

F All images in OutText are out-of-vocabulary and free
of distortions.
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<latexit sha1_base64="9ad5iLbbEpYqkPCt+/1dIGu5KEg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZqdfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fuFGM5A==</latexit>

 View 1 Image

XV1

<latexit sha1_base64="A0XmsfcAcb8cEmTGuJVrker/SUE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVFj0WvXisYD+kXUs2zbahSXZJskJZ9ld48aCIV3+ON/+NabsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pboA15UzSlmGG026sKBYBp51gcjPzO09UaRbJezONqS/wSLKQEWys9NB9TNuD1MuyQbniVt050CrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMJpVuonmsaYTPCI9iyVWFDtp/ODM3RmlSEKI2VLGjRXf0+kWGg9FYHtFNiM9bI3E//zeokJr/yUyTgxVJLFojDhyERo9j0aMkWJ4VNLMFHM3orIGCtMjM2oZEPwll9eJe2Lqler1u9qlcZ1HkcRTuAUzsGDS2jALTShBQQEPMMrvDnKeXHenY9Fa8HJZ47hD5zPH8iBkGg=</latexit>

View 2 Image

XV2

<latexit sha1_base64="IRTKg1ffD4lombDr9zhTYO5SgOQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9ktFT0WvXisYD+kXUs2zbahSXZJskJZ9ld48aCIV3+ON/+NabsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pboA15UzSlmGG026sKBYBp51gcjPzO09UaRbJezONqS/wSLKQEWys9NB9TNuDtJZlg3LFrbpzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTrNRPNI0xmeAR7VkqsaDaT+cHZ+jMKkMURsqWNGiu/p5IsdB6KgLbKbAZ62VvJv7n9RITXvkpk3FiqCSLRWHCkYnQ7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8Stq1qlevXtzVK43rPI4inMApnIMHl9CAW2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP8oHkGk=</latexit>

FV1

<latexit sha1_base64="+XGEFxqn6z0YZgKcB3j0KfnbGVI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVih6LgnisYD+kXUs2zbahSXZJskJZ9ld48aCIV3+ON/+NabsHbX0w8Hhvhpl5QcyZNq777RRWVtfWN4qbpa3tnd298v5BS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+1gfD31209UaRbJezOJqS/wULKQEWys9HDzmLb6qZdl/XLFrbozoGXi5aQCORr98ldvEJFEUGkIx1p3PTc2foqVYYTTrNRLNI0xGeMh7VoqsaDaT2cHZ+jEKgMURsqWNGim/p5IsdB6IgLbKbAZ6UVvKv7ndRMTXvopk3FiqCTzRWHCkYnQ9Hs0YIoSwyeWYKKYvRWREVaYGJtRyYbgLb68TFpnVa9WPb+rVepXeRxFOIJjOAUPLqAOt9CAJhAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwCsqZBW</latexit>

Feature Map of  View 1
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<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>
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<latexit sha1_base64="DY1ErDtr1uN2xDRX4wOKiLQNRZo=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4KruloseiIB4r2A9p15JNs21okl2SrFCW/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZeEHOmjet+Oyura+sbm4Wt4vbO7t5+6eCwpaNEEdokEY9UJ8CaciZp0zDDaSdWFIuA03Ywvp767SeqNIvkvZnE1Bd4KFnICDZWerh5TFv9tJpl/VLZrbgzoGXi5aQMORr90ldvEJFEUGkIx1p3PTc2foqVYYTTrNhLNI0xGeMh7VoqsaDaT2cHZ+jUKgMURsqWNGim/p5IsdB6IgLbKbAZ6UVvKv7ndRMTXvopk3FiqCTzRWHCkYnQ9Hs0YIoSwyeWYKKYvRWREVaYGJtR0YbgLb68TFrVilernN/VyvWrPI4CHMMJnIEHF1CHW2hAEwgIeIZXeHOU8+K8Ox/z1hUnnzmCP3A+fwCuL5BX</latexit>

Feature Map of  View 2

Predictions of  View 1

Predictions of  View 2
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<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> 1
1 C

(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit><latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit><latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit><latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>

Aligned Features of  View 1

gV1
1

<latexit sha1_base64="cyOiwS8upvmVpA6oh0/nOx3gvaI=">AAAB9HicbVDLSsNAFL2pr1pfUZduBovgqiRS0WXRjcsK9gFtLJPppB06mcSZSaGEfIcbF4q49WPc+TdO2iy09cC9HM65l7lz/JgzpR3n2yqtrW9sbpW3Kzu7e/sH9uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Db3O1MqFYvEg57F1AvxSLCAEayN5I0e0/YgdbMsbwO76tScOdAqcQtShQLNgf3VH0YkCanQhGOleq4Tay/FUjPCaVbpJ4rGmEzwiPYMFTikykvnR2fozChDFETSlNBorv7eSHGo1Cz0zWSI9Vgte7n4n9dLdHDtpUzEiaaCLB4KEo50hPIE0JBJSjSfGYKJZOZWRMZYYqJNThUTgrv85VXSvqi59drlfb3auCniKMMJnMI5uHAFDbiDJrSAwBM8wyu8WVPrxXq3PhajJavYOYY/sD5/ANaOkic=</latexit>

gV1
6

<latexit sha1_base64="YUMJWM7ahRR35Ckl2LiD7liuS7o=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVY9FLx4r2A9oY9hsN+3SzSbubgol5Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5fsyZ0rb9bRXW1jc2t4rbpZ3dvf2D8uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv++HbmdyZUKhaJBz2NqRvioWABI1gbyR0+pm0vdbLMSy8zr1yxq/YcaJU4OalAjqZX/uoPIpKEVGjCsVI9x461m2KpGeE0K/UTRWNMxnhIe4YKHFLlpvOjM3RmlAEKImlKaDRXf0+kOFRqGvqmM8R6pJa9mfif10t0cO2mTMSJpoIsFgUJRzpCswTQgElKNJ8agolk5lZERlhiok1OJROCs/zyKmlfVJ1atX5fqzRu8jiKcAKncA4OXEED7qAJLSDwBM/wCm/WxHqx3q2PRWvBymeO4Q+szx/eJ5Is</latexit>

…

1
1 C

(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit><latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit><latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit><latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>1
1 C

(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>

…

Aligned Features of  View 2

gV2
1

<latexit sha1_base64="oS7+5k4XM2bYF5nsnxUPLKCvico=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKix6LXjxWsB/QxrDZbtqlm03c3RRKyO/w4kERr/4Yb/4bt20O2vpg4PHeDDPz/JgzpW372ypsbG5t7xR3S3v7B4dH5eOTjooSSWibRDySPR8rypmgbc00p71YUhz6nHb9ye3c706pVCwSD3oWUzfEI8ECRrA2kjt6TDteWssyL3Uyr1yxq/YCaJ04OalAjpZX/hoMI5KEVGjCsVJ9x461m2KpGeE0Kw0SRWNMJnhE+4YKHFLlpoujM3RhlCEKImlKaLRQf0+kOFRqFvqmM8R6rFa9ufif1090cO2mTMSJpoIsFwUJRzpC8wTQkElKNJ8Zgolk5lZExlhiok1OJROCs/ryOunUqk692rivV5o3eRxFOINzuAQHrqAJd9CCNhB4gmd4hTdrar1Y79bHsrVg5TOn8AfW5w/YGJIo</latexit>

gV2
7

<latexit sha1_base64="yPgyclRzoBfUnI5EbBnsVQSunlw=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKpR6LXjxWsB/QxrDZbtqlm03c3RRKyO/w4kERr/4Yb/4bt20O2vpg4PHeDDPz/JgzpW372ypsbG5t7xR3S3v7B4dH5eOTjooSSWibRDySPR8rypmgbc00p71YUhz6nHb9ye3c706pVCwSD3oWUzfEI8ECRrA2kjt6TDteWssyL21kXrliV+0F0DpxclKBHC2v/DUYRiQJqdCEY6X6jh1rN8VSM8JpVhokisaYTPCI9g0VOKTKTRdHZ+jCKEMURNKU0Gih/p5IcajULPRNZ4j1WK16c/E/r5/o4NpNmYgTTQVZLgoSjnSE5gmgIZOUaD4zBBPJzK2IjLHERJucSiYEZ/XlddKpVZ169eq+Xmne5HEU4QzO4RIcaEAT7qAFbSDwBM/wCm/W1Hqx3q2PZWvBymdO4Q+szx/hNpIu</latexit>

…

Projection Head

Projection Head

Contrastive Loss

W

H
C

(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>

F Step 1: ConAug generates context-based aug-
mented views.

F Step 2: Parallel attention-based decoder outputs
the charater representations.

F Step 3: Contrastive loss is optimized on the pro-
jected character representations.

Context-based Data Augmentation
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F Random permute and concatenate each batch of
data.
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F Pull together the positive samples and push apart
the negative samples.

Results
Analysis on seen and unseen data:

Feature visualization

ConCLR Baseline

Ablation study: Concatenation

Comparison with SOTA


