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Motivation CoPINet Performance

Raven’s Progressive Matrices Cognitive Ability Test

Remaining Questions
• Generalization: Generalize to other configurations
• Generability: Answer generation
• Transferability: Apply knowledge learned elsewhere

?

What is not so right about previous methods:
• Permutation sensitivity. Raven’s Progressive Matrices 

(RPM) should be permutation-invariant with respect to 
swapped rows or columns and answer set permutation.

• Classification? We argue that answers should be ranked 
according to its appropriateness. A “wrong” answer doesn’t 
mean it is wrong in every way.

We are inspired by the following perspectives:
• Study on contrast effects on cognitive science, biology, and 

computer science.
• Interplay between perception and inference detailed in 

Carpenter et al. for humans to solve RPM.
• Permutation-invariance is required.
• Treating it as ranking rather than classification.
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<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

Contrast Module
<latexit sha1_base64="Rd/43QclEV57Pg3ZMcR0OID8wGQ=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0l60WOxFy9CBfsBbSibzaZdutkNuxOhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0wFN+B5387G5tb2zm5pr7x/cHhUcY9POkZlmrI2VULpXkgME1yyNnAQrJdqRpJQsG44ac797iPThiv5ANOUBQkZSR5zSsBKQ7fSVBI0MYDvVJQJNnSrXs1bAK8TvyBVVKA1dL8GkaJZwiRQQYzp+14KQU40cCrYrDzIDEsJnZAR61sqScJMkC8On+ELq0Q4VtqWBLxQf0/kJDFmmoS2MyEwNqveXPzP62cQXwc5l2kGTNLlojgTGBSep4AjrhkFMbWEUM3trZiOiSYUbFZlG4K/+vI66dRrvlfz7+vVxk0RRwmdoXN0iXx0hRroFrVQG1GUoWf0it6cJ+fFeXc+lq0bTjFziv7A+fwBqyKTEw==</latexit><latexit sha1_base64="Rd/43QclEV57Pg3ZMcR0OID8wGQ=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0l60WOxFy9CBfsBbSibzaZdutkNuxOhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0wFN+B5387G5tb2zm5pr7x/cHhUcY9POkZlmrI2VULpXkgME1yyNnAQrJdqRpJQsG44ac797iPThiv5ANOUBQkZSR5zSsBKQ7fSVBI0MYDvVJQJNnSrXs1bAK8TvyBVVKA1dL8GkaJZwiRQQYzp+14KQU40cCrYrDzIDEsJnZAR61sqScJMkC8On+ELq0Q4VtqWBLxQf0/kJDFmmoS2MyEwNqveXPzP62cQXwc5l2kGTNLlojgTGBSep4AjrhkFMbWEUM3trZiOiSYUbFZlG4K/+vI66dRrvlfz7+vVxk0RRwmdoXN0iXx0hRroFrVQG1GUoWf0it6cJ+fFeXc+lq0bTjFziv7A+fwBqyKTEw==</latexit><latexit sha1_base64="Rd/43QclEV57Pg3ZMcR0OID8wGQ=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0l60WOxFy9CBfsBbSibzaZdutkNuxOhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0wFN+B5387G5tb2zm5pr7x/cHhUcY9POkZlmrI2VULpXkgME1yyNnAQrJdqRpJQsG44ac797iPThiv5ANOUBQkZSR5zSsBKQ7fSVBI0MYDvVJQJNnSrXs1bAK8TvyBVVKA1dL8GkaJZwiRQQYzp+14KQU40cCrYrDzIDEsJnZAR61sqScJMkC8On+ELq0Q4VtqWBLxQf0/kJDFmmoS2MyEwNqveXPzP62cQXwc5l2kGTNLlojgTGBSep4AjrhkFMbWEUM3trZiOiSYUbFZlG4K/+vI66dRrvlfz7+vVxk0RRwmdoXN0iXx0hRroFrVQG1GUoWf0it6cJ+fFeXc+lq0bTjFziv7A+fwBqyKTEw==</latexit><latexit sha1_base64="Rd/43QclEV57Pg3ZMcR0OID8wGQ=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0l60WOxFy9CBfsBbSibzaZdutkNuxOhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0wFN+B5387G5tb2zm5pr7x/cHhUcY9POkZlmrI2VULpXkgME1yyNnAQrJdqRpJQsG44ac797iPThiv5ANOUBQkZSR5zSsBKQ7fSVBI0MYDvVJQJNnSrXs1bAK8TvyBVVKA1dL8GkaJZwiRQQYzp+14KQU40cCrYrDzIDEsJnZAR61sqScJMkC8On+ELq0Q4VtqWBLxQf0/kJDFmmoS2MyEwNqveXPzP62cQXwc5l2kGTNLlojgTGBSep4AjrhkFMbWEUM3trZiOiSYUbFZlG4K/+vI66dRrvlfz7+vVxk0RRwmdoXN0iXx0hRroFrVQG1GUoWf0it6cJ+fFeXc+lq0bTjFziv7A+fwBqyKTEw==</latexit>

(c)
<latexit sha1_base64="BnImUGcxlpqBLXqmBu/x3UJlWp0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsugjWVE8wHJEfY2e8mSvb1jd04IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3M79zhPXRsTqEacJ9yM6UiIUjKKVHqrsclCuuDV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXa55b8+7rlcZNHkcRzuAcquDBFTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP4sVjUo=</latexit><latexit sha1_base64="BnImUGcxlpqBLXqmBu/x3UJlWp0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsugjWVE8wHJEfY2e8mSvb1jd04IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3M79zhPXRsTqEacJ9yM6UiIUjKKVHqrsclCuuDV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXa55b8+7rlcZNHkcRzuAcquDBFTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP4sVjUo=</latexit><latexit sha1_base64="BnImUGcxlpqBLXqmBu/x3UJlWp0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsugjWVE8wHJEfY2e8mSvb1jd04IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3M79zhPXRsTqEacJ9yM6UiIUjKKVHqrsclCuuDV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXa55b8+7rlcZNHkcRzuAcquDBFTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP4sVjUo=</latexit><latexit sha1_base64="BnImUGcxlpqBLXqmBu/x3UJlWp0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsugjWVE8wHJEfY2e8mSvb1jd04IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3M79zhPXRsTqEacJ9yM6UiIUjKKVHqrsclCuuDV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXa55b8+7rlcZNHkcRzuAcquDBFTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP4sVjUo=</latexit>

(b)
<latexit sha1_base64="A3/nS2rLohv9Q9aqPU4UtET9Omk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsugjWVE8wHJEfY2e8mSvb1jd04IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3M79zhPXRsTqEacJ9yM6UiIUjKKVHqrB5aBccWvuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1NNGdp0SjYEb/XlddKu1zy35t3XK42bPI4inME5VMGDK2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwCJkI1J</latexit><latexit sha1_base64="A3/nS2rLohv9Q9aqPU4UtET9Omk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsugjWVE8wHJEfY2e8mSvb1jd04IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3M79zhPXRsTqEacJ9yM6UiIUjKKVHqrB5aBccWvuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1NNGdp0SjYEb/XlddKu1zy35t3XK42bPI4inME5VMGDK2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwCJkI1J</latexit><latexit sha1_base64="A3/nS2rLohv9Q9aqPU4UtET9Omk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsugjWVE8wHJEfY2e8mSvb1jd04IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3M79zhPXRsTqEacJ9yM6UiIUjKKVHqrB5aBccWvuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1NNGdp0SjYEb/XlddKu1zy35t3XK42bPI4inME5VMGDK2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwCJkI1J</latexit><latexit sha1_base64="A3/nS2rLohv9Q9aqPU4UtET9Omk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsugjWVE8wHJEfY2e8mSvb1jd04IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeY3M79zhPXRsTqEacJ9yM6UiIUjKKVHqrB5aBccWvuAmSdeDmpQI7moPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDK/9TKgkRa7YclGYSoIxmf9NhkJzhnJqCWVa2FsJG1NNGdp0SjYEb/XlddKu1zy35t3XK42bPI4inME5VMGDK2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwCJkI1J</latexit>

(Gumbel-)SoftMax
<latexit sha1_base64="Bs6a72+UUGm/dJTlGTmwl9R9l+M=">AAAB+XicbVA9SwNBEN3zM8avU0ubxSDEwnCXRsughTZCRPMBSQh7m7lkyd7usbsXDEf+iY2FIrb+Ezv/jZvkCk18MPB4b4aZeUHMmTae9+2srK6tb2zmtvLbO7t7++7BYV3LRFGoUcmlagZEA2cCaoYZDs1YAYkCDo1geD31GyNQmknxaMYxdCLSFyxklBgrdV23eJNEAfDzswcZmjvy1HULXsmbAS8TPyMFlKHadb/aPUmTCIShnGjd8r3YdFKiDKMcJvl2oiEmdEj60LJUkAh0J51dPsGnVunhUCpbwuCZ+nsiJZHW4yiwnRExA73oTcX/vFZiwstOykScGBB0vihMODYST2PAPaaAGj62hFDF7K2YDogi1Niw8jYEf/HlZVIvl3yv5N+XC5WrLI4cOkYnqIh8dIEq6BZVUQ1RNELP6BW9Oanz4rw7H/PWFSebOUJ/4Hz+AHqekuU=</latexit><latexit sha1_base64="Bs6a72+UUGm/dJTlGTmwl9R9l+M=">AAAB+XicbVA9SwNBEN3zM8avU0ubxSDEwnCXRsughTZCRPMBSQh7m7lkyd7usbsXDEf+iY2FIrb+Ezv/jZvkCk18MPB4b4aZeUHMmTae9+2srK6tb2zmtvLbO7t7++7BYV3LRFGoUcmlagZEA2cCaoYZDs1YAYkCDo1geD31GyNQmknxaMYxdCLSFyxklBgrdV23eJNEAfDzswcZmjvy1HULXsmbAS8TPyMFlKHadb/aPUmTCIShnGjd8r3YdFKiDKMcJvl2oiEmdEj60LJUkAh0J51dPsGnVunhUCpbwuCZ+nsiJZHW4yiwnRExA73oTcX/vFZiwstOykScGBB0vihMODYST2PAPaaAGj62hFDF7K2YDogi1Niw8jYEf/HlZVIvl3yv5N+XC5WrLI4cOkYnqIh8dIEq6BZVUQ1RNELP6BW9Oanz4rw7H/PWFSebOUJ/4Hz+AHqekuU=</latexit><latexit sha1_base64="Bs6a72+UUGm/dJTlGTmwl9R9l+M=">AAAB+XicbVA9SwNBEN3zM8avU0ubxSDEwnCXRsughTZCRPMBSQh7m7lkyd7usbsXDEf+iY2FIrb+Ezv/jZvkCk18MPB4b4aZeUHMmTae9+2srK6tb2zmtvLbO7t7++7BYV3LRFGoUcmlagZEA2cCaoYZDs1YAYkCDo1geD31GyNQmknxaMYxdCLSFyxklBgrdV23eJNEAfDzswcZmjvy1HULXsmbAS8TPyMFlKHadb/aPUmTCIShnGjd8r3YdFKiDKMcJvl2oiEmdEj60LJUkAh0J51dPsGnVunhUCpbwuCZ+nsiJZHW4yiwnRExA73oTcX/vFZiwstOykScGBB0vihMODYST2PAPaaAGj62hFDF7K2YDogi1Niw8jYEf/HlZVIvl3yv5N+XC5WrLI4cOkYnqIh8dIEq6BZVUQ1RNELP6BW9Oanz4rw7H/PWFSebOUJ/4Hz+AHqekuU=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="oDr5WU0sbuSdCqxsDp4dzhlqH5E=">AAAB7nicbZBLSwMxFIXv+Ky16ujWTbAIdWGZcaNLwYVuhIr2Ae1QMmmmDc1jSDLFMvSfuHGhiD/Hnf/G9LHQ1gOBj3MS7s2JU86MDYJvb219Y3Nru7BT3C3t7R/4h6WGUZkmtE4UV7oVY0M5k7RumeW0lWqKRcxpMx7eTPPmiGrDlHyy45RGAvclSxjB1lld36/cZiKm/PzsUSX2Hj93/XJQDWZCqxAuoAwL1br+V6enSCaotIRjY9phkNoox9oywumk2MkMTTEZ4j5tO5RYUBPls80n6NQ5PZQo7Y60aOb+fpFjYcxYxO6mwHZglrOp+V/WzmxyFeVMppmlkswHJRlHVqFpDajHNCWWjx1gopnbFZEB1phYV1bRlRAuf3kVGhfVMKiGDwEU4BhOoAIhXMI13EEN6kBgBC/wBu9e7r16H/O61rxFb0fwR97nDyiNkYM=</latexit><latexit sha1_base64="oDr5WU0sbuSdCqxsDp4dzhlqH5E=">AAAB7nicbZBLSwMxFIXv+Ky16ujWTbAIdWGZcaNLwYVuhIr2Ae1QMmmmDc1jSDLFMvSfuHGhiD/Hnf/G9LHQ1gOBj3MS7s2JU86MDYJvb219Y3Nru7BT3C3t7R/4h6WGUZkmtE4UV7oVY0M5k7RumeW0lWqKRcxpMx7eTPPmiGrDlHyy45RGAvclSxjB1lld36/cZiKm/PzsUSX2Hj93/XJQDWZCqxAuoAwL1br+V6enSCaotIRjY9phkNoox9oywumk2MkMTTEZ4j5tO5RYUBPls80n6NQ5PZQo7Y60aOb+fpFjYcxYxO6mwHZglrOp+V/WzmxyFeVMppmlkswHJRlHVqFpDajHNCWWjx1gopnbFZEB1phYV1bRlRAuf3kVGhfVMKiGDwEU4BhOoAIhXMI13EEN6kBgBC/wBu9e7r16H/O61rxFb0fwR97nDyiNkYM=</latexit><latexit sha1_base64="pli2bt5vccMzI+QZrfHt/oQZFCc=">AAAB+XicbVDLSgNBEJyNrxhfqx69LAYhHgy7XvQY9KAXIaJ5QBLC7KQ3GTKPZWY2GJb8iRcPinj1T7z5N06SPWhiQUNR1U13Vxgzqo3vfzu5ldW19Y38ZmFre2d3z90/qGuZKAI1IplUzRBrYFRAzVDDoBkrwDxk0AiH11O/MQKlqRSPZhxDh+O+oBEl2Fip67qlm4SHwM5OH2Rk7vBT1y36ZX8Gb5kEGSmiDNWu+9XuSZJwEIYwrHUr8GPTSbEylDCYFNqJhhiTIe5Dy1KBOehOOrt84p1YpedFUtkSxpupvydSzLUe89B2cmwGetGbiv95rcREl52UijgxIMh8UZQwz0hvGoPXowqIYWNLMFHU3uqRAVaYGBtWwYYQLL68TOrn5cAvB/d+sXKVxZFHR+gYlVCALlAF3aIqqiGCRugZvaI3J3VenHfnY96ac7KZQ/QHzucPef6S4w==</latexit><latexit sha1_base64="Bs6a72+UUGm/dJTlGTmwl9R9l+M=">AAAB+XicbVA9SwNBEN3zM8avU0ubxSDEwnCXRsughTZCRPMBSQh7m7lkyd7usbsXDEf+iY2FIrb+Ezv/jZvkCk18MPB4b4aZeUHMmTae9+2srK6tb2zmtvLbO7t7++7BYV3LRFGoUcmlagZEA2cCaoYZDs1YAYkCDo1geD31GyNQmknxaMYxdCLSFyxklBgrdV23eJNEAfDzswcZmjvy1HULXsmbAS8TPyMFlKHadb/aPUmTCIShnGjd8r3YdFKiDKMcJvl2oiEmdEj60LJUkAh0J51dPsGnVunhUCpbwuCZ+nsiJZHW4yiwnRExA73oTcX/vFZiwstOykScGBB0vihMODYST2PAPaaAGj62hFDF7K2YDogi1Niw8jYEf/HlZVIvl3yv5N+XC5WrLI4cOkYnqIh8dIEq6BZVUQ1RNELP6BW9Oanz4rw7H/PWFSebOUJ/4Hz+AHqekuU=</latexit><latexit sha1_base64="Bs6a72+UUGm/dJTlGTmwl9R9l+M=">AAAB+XicbVA9SwNBEN3zM8avU0ubxSDEwnCXRsughTZCRPMBSQh7m7lkyd7usbsXDEf+iY2FIrb+Ezv/jZvkCk18MPB4b4aZeUHMmTae9+2srK6tb2zmtvLbO7t7++7BYV3LRFGoUcmlagZEA2cCaoYZDs1YAYkCDo1geD31GyNQmknxaMYxdCLSFyxklBgrdV23eJNEAfDzswcZmjvy1HULXsmbAS8TPyMFlKHadb/aPUmTCIShnGjd8r3YdFKiDKMcJvl2oiEmdEj60LJUkAh0J51dPsGnVunhUCpbwuCZ+nsiJZHW4yiwnRExA73oTcX/vFZiwstOykScGBB0vihMODYST2PAPaaAGj62hFDF7K2YDogi1Niw8jYEf/HlZVIvl3yv5N+XC5WrLI4cOkYnqIh8dIEq6BZVUQ1RNELP6BW9Oanz4rw7H/PWFSebOUJ/4Hz+AHqekuU=</latexit><latexit sha1_base64="Bs6a72+UUGm/dJTlGTmwl9R9l+M=">AAAB+XicbVA9SwNBEN3zM8avU0ubxSDEwnCXRsughTZCRPMBSQh7m7lkyd7usbsXDEf+iY2FIrb+Ezv/jZvkCk18MPB4b4aZeUHMmTae9+2srK6tb2zmtvLbO7t7++7BYV3LRFGoUcmlagZEA2cCaoYZDs1YAYkCDo1geD31GyNQmknxaMYxdCLSFyxklBgrdV23eJNEAfDzswcZmjvy1HULXsmbAS8TPyMFlKHadb/aPUmTCIShnGjd8r3YdFKiDKMcJvl2oiEmdEj60LJUkAh0J51dPsGnVunhUCpbwuCZ+nsiJZHW4yiwnRExA73oTcX/vFZiwstOykScGBB0vihMODYST2PAPaaAGj62hFDF7K2YDogi1Niw8jYEf/HlZVIvl3yv5N+XC5WrLI4cOkYnqIh8dIEq6BZVUQ1RNELP6BW9Oanz4rw7H/PWFSebOUJ/4Hz+AHqekuU=</latexit><latexit sha1_base64="Bs6a72+UUGm/dJTlGTmwl9R9l+M=">AAAB+XicbVA9SwNBEN3zM8avU0ubxSDEwnCXRsughTZCRPMBSQh7m7lkyd7usbsXDEf+iY2FIrb+Ezv/jZvkCk18MPB4b4aZeUHMmTae9+2srK6tb2zmtvLbO7t7++7BYV3LRFGoUcmlagZEA2cCaoYZDs1YAYkCDo1geD31GyNQmknxaMYxdCLSFyxklBgrdV23eJNEAfDzswcZmjvy1HULXsmbAS8TPyMFlKHadb/aPUmTCIShnGjd8r3YdFKiDKMcJvl2oiEmdEj60LJUkAh0J51dPsGnVunhUCpbwuCZ+nsiJZHW4yiwnRExA73oTcX/vFZiwstOykScGBB0vihMODYST2PAPaaAGj62hFDF7K2YDogi1Niw8jYEf/HlZVIvl3yv5N+XC5WrLI4cOkYnqIh8dIEq6BZVUQ1RNELP6BW9Oanz4rw7H/PWFSebOUJ/4Hz+AHqekuU=</latexit><latexit sha1_base64="Bs6a72+UUGm/dJTlGTmwl9R9l+M=">AAAB+XicbVA9SwNBEN3zM8avU0ubxSDEwnCXRsughTZCRPMBSQh7m7lkyd7usbsXDEf+iY2FIrb+Ezv/jZvkCk18MPB4b4aZeUHMmTae9+2srK6tb2zmtvLbO7t7++7BYV3LRFGoUcmlagZEA2cCaoYZDs1YAYkCDo1geD31GyNQmknxaMYxdCLSFyxklBgrdV23eJNEAfDzswcZmjvy1HULXsmbAS8TPyMFlKHadb/aPUmTCIShnGjd8r3YdFKiDKMcJvl2oiEmdEj60LJUkAh0J51dPsGnVunhUCpbwuCZ+nsiJZHW4yiwnRExA73oTcX/vFZiwstOykScGBB0vihMODYST2PAPaaAGj62hFDF7K2YDogi1Niw8jYEf/HlZVIvl3yv5N+XC5WrLI4cOkYnqIh8dIEq6BZVUQ1RNELP6BW9Oanz4rw7H/PWFSebOUJ/4Hz+AHqekuU=</latexit><latexit sha1_base64="Bs6a72+UUGm/dJTlGTmwl9R9l+M=">AAAB+XicbVA9SwNBEN3zM8avU0ubxSDEwnCXRsughTZCRPMBSQh7m7lkyd7usbsXDEf+iY2FIrb+Ezv/jZvkCk18MPB4b4aZeUHMmTae9+2srK6tb2zmtvLbO7t7++7BYV3LRFGoUcmlagZEA2cCaoYZDs1YAYkCDo1geD31GyNQmknxaMYxdCLSFyxklBgrdV23eJNEAfDzswcZmjvy1HULXsmbAS8TPyMFlKHadb/aPUmTCIShnGjd8r3YdFKiDKMcJvl2oiEmdEj60LJUkAh0J51dPsGnVunhUCpbwuCZ+nsiJZHW4yiwnRExA73oTcX/vFZiwstOykScGBB0vihMODYST2PAPaaAGj62hFDF7K2YDogi1Niw8jYEf/HlZVIvl3yv5N+XC5WrLI4cOkYnqIh8dIEq6BZVUQ1RNELP6BW9Oanz4rw7H/PWFSebOUJ/4Hz+AHqekuU=</latexit>

O
<latexit sha1_base64="m1zCFXeFmUx6ehG3dT0b77LjCc4=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl0484K9gFtKJPppB06mQkzN0IJ/Qw3LhRx69e482+ctFlo64GBwzn3MueeMBHcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNirVlLWoEkp3Q2KY4JK1kKNg3UQzEoeCdcLJbe53npg2XMlHnCYsiMlI8ohTglbq9WOCY0pEdj8bVGte3ZvDXSV+QWpQoDmofvWHiqYxk0gFMabnewkGGdHIqWCzSj81LCF0QkasZ6kkMTNBNo88c8+sMnQjpe2T6M7V3xsZiY2ZxqGdzCOaZS8X//N6KUbXQcZlkiKTdPFRlAoXlZvf7w65ZhTF1BJCNbdZXTommlC0LVVsCf7yyaukfVH3vbr/cFlr3BR1lOEETuEcfLiCBtxBE1pAQcEzvMKbg86L8+58LEZLTrFzDH/gfP4AhZSRZQ==</latexit><latexit sha1_base64="m1zCFXeFmUx6ehG3dT0b77LjCc4=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl0484K9gFtKJPppB06mQkzN0IJ/Qw3LhRx69e482+ctFlo64GBwzn3MueeMBHcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNirVlLWoEkp3Q2KY4JK1kKNg3UQzEoeCdcLJbe53npg2XMlHnCYsiMlI8ohTglbq9WOCY0pEdj8bVGte3ZvDXSV+QWpQoDmofvWHiqYxk0gFMabnewkGGdHIqWCzSj81LCF0QkasZ6kkMTNBNo88c8+sMnQjpe2T6M7V3xsZiY2ZxqGdzCOaZS8X//N6KUbXQcZlkiKTdPFRlAoXlZvf7w65ZhTF1BJCNbdZXTommlC0LVVsCf7yyaukfVH3vbr/cFlr3BR1lOEETuEcfLiCBtxBE1pAQcEzvMKbg86L8+58LEZLTrFzDH/gfP4AhZSRZQ==</latexit><latexit sha1_base64="m1zCFXeFmUx6ehG3dT0b77LjCc4=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl0484K9gFtKJPppB06mQkzN0IJ/Qw3LhRx69e482+ctFlo64GBwzn3MueeMBHcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNirVlLWoEkp3Q2KY4JK1kKNg3UQzEoeCdcLJbe53npg2XMlHnCYsiMlI8ohTglbq9WOCY0pEdj8bVGte3ZvDXSV+QWpQoDmofvWHiqYxk0gFMabnewkGGdHIqWCzSj81LCF0QkasZ6kkMTNBNo88c8+sMnQjpe2T6M7V3xsZiY2ZxqGdzCOaZS8X//N6KUbXQcZlkiKTdPFRlAoXlZvf7w65ZhTF1BJCNbdZXTommlC0LVVsCf7yyaukfVH3vbr/cFlr3BR1lOEETuEcfLiCBtxBE1pAQcEzvMKbg86L8+58LEZLTrFzDH/gfP4AhZSRZQ==</latexit><latexit sha1_base64="m1zCFXeFmUx6ehG3dT0b77LjCc4=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl0484K9gFtKJPppB06mQkzN0IJ/Qw3LhRx69e482+ctFlo64GBwzn3MueeMBHcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNirVlLWoEkp3Q2KY4JK1kKNg3UQzEoeCdcLJbe53npg2XMlHnCYsiMlI8ohTglbq9WOCY0pEdj8bVGte3ZvDXSV+QWpQoDmofvWHiqYxk0gFMabnewkGGdHIqWCzSj81LCF0QkasZ6kkMTNBNo88c8+sMnQjpe2T6M7V3xsZiY2ZxqGdzCOaZS8X//N6KUbXQcZlkiKTdPFRlAoXlZvf7w65ZhTF1BJCNbdZXTommlC0LVVsCf7yyaukfVH3vbr/cFlr3BR1lOEETuEcfLiCBtxBE1pAQcEzvMKbg86L8+58LEZLTrFzDH/gfP4AhZSRZQ==</latexit>

O [ a1
<latexit sha1_base64="fITjMuAqpcbExb+xv1PpaufxGTY=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG3dWsLXQhHAznbRDJ5MwMxFqKP6KGxeKuPU/3Pk3TtostPXAwOGce7lnTphyprTjfFuVpeWV1bXqem1jc2t7x97d66gkk4S2ScIT2Q1BUc4EbWumOe2mkkIccnofjq4K//6BSsUScafHKfVjGAgWMQLaSIF94MWghwR4fjPBHslSDIEb2HWn4UyBF4lbkjoq0QrsL6+fkCymQhMOSvVcJ9V+DlIzwumk5mWKpkBGMKA9QwXEVPn5NP0EHxulj6NEmic0nqq/N3KIlRrHoZkssqp5rxD/83qZji78nIk001SQ2aEo41gnuKgC95mkRPOxIUAkM1kxGYIEok1hNVOCO//lRdI5bbhOw709qzcvyzqq6BAdoRPkonPURNeohdqIoEf0jF7Rm/VkvVjv1sdstGKVO/voD6zPH8nXlMU=</latexit><latexit sha1_base64="fITjMuAqpcbExb+xv1PpaufxGTY=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG3dWsLXQhHAznbRDJ5MwMxFqKP6KGxeKuPU/3Pk3TtostPXAwOGce7lnTphyprTjfFuVpeWV1bXqem1jc2t7x97d66gkk4S2ScIT2Q1BUc4EbWumOe2mkkIccnofjq4K//6BSsUScafHKfVjGAgWMQLaSIF94MWghwR4fjPBHslSDIEb2HWn4UyBF4lbkjoq0QrsL6+fkCymQhMOSvVcJ9V+DlIzwumk5mWKpkBGMKA9QwXEVPn5NP0EHxulj6NEmic0nqq/N3KIlRrHoZkssqp5rxD/83qZji78nIk001SQ2aEo41gnuKgC95mkRPOxIUAkM1kxGYIEok1hNVOCO//lRdI5bbhOw709qzcvyzqq6BAdoRPkonPURNeohdqIoEf0jF7Rm/VkvVjv1sdstGKVO/voD6zPH8nXlMU=</latexit><latexit sha1_base64="fITjMuAqpcbExb+xv1PpaufxGTY=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG3dWsLXQhHAznbRDJ5MwMxFqKP6KGxeKuPU/3Pk3TtostPXAwOGce7lnTphyprTjfFuVpeWV1bXqem1jc2t7x97d66gkk4S2ScIT2Q1BUc4EbWumOe2mkkIccnofjq4K//6BSsUScafHKfVjGAgWMQLaSIF94MWghwR4fjPBHslSDIEb2HWn4UyBF4lbkjoq0QrsL6+fkCymQhMOSvVcJ9V+DlIzwumk5mWKpkBGMKA9QwXEVPn5NP0EHxulj6NEmic0nqq/N3KIlRrHoZkssqp5rxD/83qZji78nIk001SQ2aEo41gnuKgC95mkRPOxIUAkM1kxGYIEok1hNVOCO//lRdI5bbhOw709qzcvyzqq6BAdoRPkonPURNeohdqIoEf0jF7Rm/VkvVjv1sdstGKVO/voD6zPH8nXlMU=</latexit><latexit sha1_base64="fITjMuAqpcbExb+xv1PpaufxGTY=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG3dWsLXQhHAznbRDJ5MwMxFqKP6KGxeKuPU/3Pk3TtostPXAwOGce7lnTphyprTjfFuVpeWV1bXqem1jc2t7x97d66gkk4S2ScIT2Q1BUc4EbWumOe2mkkIccnofjq4K//6BSsUScafHKfVjGAgWMQLaSIF94MWghwR4fjPBHslSDIEb2HWn4UyBF4lbkjoq0QrsL6+fkCymQhMOSvVcJ9V+DlIzwumk5mWKpkBGMKA9QwXEVPn5NP0EHxulj6NEmic0nqq/N3KIlRrHoZkssqp5rxD/83qZji78nIk001SQ2aEo41gnuKgC95mkRPOxIUAkM1kxGYIEok1hNVOCO//lRdI5bbhOw709qzcvyzqq6BAdoRPkonPURNeohdqIoEf0jF7Rm/VkvVjv1sdstGKVO/voD6zPH8nXlMU=</latexit>

O [ a8
<latexit sha1_base64="r3/3kEupziF2w5NVXeZPQS+qcXk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIYJdFN+6sYB/QhHAznbZDJ5MwMxFqKP6KGxeKuPU/3Pk3TtostPXAwOGce7lnTphwprTjfFulldW19Y3yZmVre2d3z94/aKs4lYS2SMxj2Q1BUc4EbWmmOe0mkkIUctoJx9e533mgUrFY3OtJQv0IhoINGAFtpMA+8iLQIwI8u51ij6QJhqAe2FWn5syAl4lbkCoq0AzsL68fkzSiQhMOSvVcJ9F+BlIzwum04qWKJkDGMKQ9QwVEVPnZLP0UnxqljwexNE9oPFN/b2QQKTWJQjOZZ1WLXi7+5/VSPaj7GRNJqqkg80ODlGMd47wK3GeSEs0nhgCRzGTFZAQSiDaFVUwJ7uKXl0n7vOY6Nffuotq4Kuooo2N0gs6Qiy5RA92gJmohgh7RM3pFb9aT9WK9Wx/z0ZJV7ByiP7A+fwDUc5TM</latexit><latexit sha1_base64="r3/3kEupziF2w5NVXeZPQS+qcXk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIYJdFN+6sYB/QhHAznbZDJ5MwMxFqKP6KGxeKuPU/3Pk3TtostPXAwOGce7lnTphwprTjfFulldW19Y3yZmVre2d3z94/aKs4lYS2SMxj2Q1BUc4EbWmmOe0mkkIUctoJx9e533mgUrFY3OtJQv0IhoINGAFtpMA+8iLQIwI8u51ij6QJhqAe2FWn5syAl4lbkCoq0AzsL68fkzSiQhMOSvVcJ9F+BlIzwum04qWKJkDGMKQ9QwVEVPnZLP0UnxqljwexNE9oPFN/b2QQKTWJQjOZZ1WLXi7+5/VSPaj7GRNJqqkg80ODlGMd47wK3GeSEs0nhgCRzGTFZAQSiDaFVUwJ7uKXl0n7vOY6Nffuotq4Kuooo2N0gs6Qiy5RA92gJmohgh7RM3pFb9aT9WK9Wx/z0ZJV7ByiP7A+fwDUc5TM</latexit><latexit sha1_base64="r3/3kEupziF2w5NVXeZPQS+qcXk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIYJdFN+6sYB/QhHAznbZDJ5MwMxFqKP6KGxeKuPU/3Pk3TtostPXAwOGce7lnTphwprTjfFulldW19Y3yZmVre2d3z94/aKs4lYS2SMxj2Q1BUc4EbWmmOe0mkkIUctoJx9e533mgUrFY3OtJQv0IhoINGAFtpMA+8iLQIwI8u51ij6QJhqAe2FWn5syAl4lbkCoq0AzsL68fkzSiQhMOSvVcJ9F+BlIzwum04qWKJkDGMKQ9QwVEVPnZLP0UnxqljwexNE9oPFN/b2QQKTWJQjOZZ1WLXi7+5/VSPaj7GRNJqqkg80ODlGMd47wK3GeSEs0nhgCRzGTFZAQSiDaFVUwJ7uKXl0n7vOY6Nffuotq4Kuooo2N0gs6Qiy5RA92gJmohgh7RM3pFb9aT9WK9Wx/z0ZJV7ByiP7A+fwDUc5TM</latexit><latexit sha1_base64="r3/3kEupziF2w5NVXeZPQS+qcXk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIYJdFN+6sYB/QhHAznbZDJ5MwMxFqKP6KGxeKuPU/3Pk3TtostPXAwOGce7lnTphwprTjfFulldW19Y3yZmVre2d3z94/aKs4lYS2SMxj2Q1BUc4EbWmmOe0mkkIUctoJx9e533mgUrFY3OtJQv0IhoINGAFtpMA+8iLQIwI8u51ij6QJhqAe2FWn5syAl4lbkCoq0AzsL68fkzSiQhMOSvVcJ9F+BlIzwum04qWKJkDGMKQ9QwVEVPnZLP0UnxqljwexNE9oPFN/b2QQKTWJQjOZZ1WLXi7+5/VSPaj7GRNJqqkg80ODlGMd47wK3GeSEs0nhgCRzGTFZAQSiDaFVUwJ7uKXl0n7vOY6Nffuotq4Kuooo2N0gs6Qiy5RA92gJmohgh7RM3pFb9aT9WK9Wx/z0ZJV7ByiP7A+fwDUc5TM</latexit>

...
<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

...
<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

Sampling
<latexit sha1_base64="njAQj444Og2vP6pxJWF5hHmGmMk=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswl0aLYM2lhHNByRH2NvsJUt2987dOSGE/AkbC0Vs/Tt2/hs3yRWa+GDg8d4MM/OiVAqLvv/tra1vbG5tF3aKu3v7B4elo+OmTTLDeIMlMjHtiFouheYNFCh5OzWcqkjyVjS6mfmtJ26sSPQDjlMeKjrQIhaMopPa91S5LXrQK5X9ij8HWSVBTsqQo94rfXX7CcsU18gktbYT+CmGE2pQMMmnxW5meUrZiA54x1FNFbfhZH7vlJw7pU/ixLjSSObq74kJVdaOVeQ6FcWhXfZm4n9eJ8P4KpwInWbINVssijNJMCGz50lfGM5Qjh2hzAh3K2FDaihDF1HRhRAsv7xKmtVK4FeCu2q5dp3HUYBTOIMLCOASanALdWgAAwnP8Apv3qP34r17H4vWNS+fOYE/8D5/ACLVkAM=</latexit><latexit sha1_base64="njAQj444Og2vP6pxJWF5hHmGmMk=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswl0aLYM2lhHNByRH2NvsJUt2987dOSGE/AkbC0Vs/Tt2/hs3yRWa+GDg8d4MM/OiVAqLvv/tra1vbG5tF3aKu3v7B4elo+OmTTLDeIMlMjHtiFouheYNFCh5OzWcqkjyVjS6mfmtJ26sSPQDjlMeKjrQIhaMopPa91S5LXrQK5X9ij8HWSVBTsqQo94rfXX7CcsU18gktbYT+CmGE2pQMMmnxW5meUrZiA54x1FNFbfhZH7vlJw7pU/ixLjSSObq74kJVdaOVeQ6FcWhXfZm4n9eJ8P4KpwInWbINVssijNJMCGz50lfGM5Qjh2hzAh3K2FDaihDF1HRhRAsv7xKmtVK4FeCu2q5dp3HUYBTOIMLCOASanALdWgAAwnP8Apv3qP34r17H4vWNS+fOYE/8D5/ACLVkAM=</latexit><latexit sha1_base64="njAQj444Og2vP6pxJWF5hHmGmMk=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswl0aLYM2lhHNByRH2NvsJUt2987dOSGE/AkbC0Vs/Tt2/hs3yRWa+GDg8d4MM/OiVAqLvv/tra1vbG5tF3aKu3v7B4elo+OmTTLDeIMlMjHtiFouheYNFCh5OzWcqkjyVjS6mfmtJ26sSPQDjlMeKjrQIhaMopPa91S5LXrQK5X9ij8HWSVBTsqQo94rfXX7CcsU18gktbYT+CmGE2pQMMmnxW5meUrZiA54x1FNFbfhZH7vlJw7pU/ixLjSSObq74kJVdaOVeQ6FcWhXfZm4n9eJ8P4KpwInWbINVssijNJMCGz50lfGM5Qjh2hzAh3K2FDaihDF1HRhRAsv7xKmtVK4FeCu2q5dp3HUYBTOIMLCOASanALdWgAAwnP8Apv3qP34r17H4vWNS+fOYE/8D5/ACLVkAM=</latexit><latexit sha1_base64="njAQj444Og2vP6pxJWF5hHmGmMk=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswl0aLYM2lhHNByRH2NvsJUt2987dOSGE/AkbC0Vs/Tt2/hs3yRWa+GDg8d4MM/OiVAqLvv/tra1vbG5tF3aKu3v7B4elo+OmTTLDeIMlMjHtiFouheYNFCh5OzWcqkjyVjS6mfmtJ26sSPQDjlMeKjrQIhaMopPa91S5LXrQK5X9ij8HWSVBTsqQo94rfXX7CcsU18gktbYT+CmGE2pQMMmnxW5meUrZiA54x1FNFbfhZH7vlJw7pU/ixLjSSObq74kJVdaOVeQ6FcWhXfZm4n9eJ8P4KpwInWbINVssijNJMCGz50lfGM5Qjh2hzAh3K2FDaihDF1HRhRAsv7xKmtVK4FeCu2q5dp3HUYBTOIMLCOASanALdWgAAwnP8Apv3qP34r17H4vWNS+fOYE/8D5/ACLVkAM=</latexit>

ResBlock
<latexit sha1_base64="SgwkI7UTpE7pBJfpALp6ege75og=">AAAB73icbVA9TwJBEJ3DL8Qv1NLmIjGxInc0WhJsLNHIRwIXsrfMwYa93XN3z4Rc+BM2Fhpj69+x89+4wBUKvmSSl/dmMjMvTDjTxvO+ncLG5tb2TnG3tLd/cHhUPj5pa5kqii0quVTdkGjkTGDLMMOxmygkccixE05u5n7nCZVmUjyYaYJBTEaCRYwSY6XuPeoGl3QyKFe8qreAu078nFQgR3NQ/uoPJU1jFIZyonXP9xITZEQZRjnOSv1UY0LohIywZ6kgMeogW9w7cy+sMnQjqWwJ4y7U3xMZibWexqHtjIkZ61VvLv7n9VITXQcZE0lqUNDloijlrpHu/Hl3yBRSw6eWEKqYvdWlY6IINTaikg3BX315nbRrVd+r+ne1Sr2Rx1GEMziHS/DhCupwC01oAQUOz/AKb86j8+K8Ox/L1oKTz5zCHzifP+imj90=</latexit><latexit sha1_base64="SgwkI7UTpE7pBJfpALp6ege75og=">AAAB73icbVA9TwJBEJ3DL8Qv1NLmIjGxInc0WhJsLNHIRwIXsrfMwYa93XN3z4Rc+BM2Fhpj69+x89+4wBUKvmSSl/dmMjMvTDjTxvO+ncLG5tb2TnG3tLd/cHhUPj5pa5kqii0quVTdkGjkTGDLMMOxmygkccixE05u5n7nCZVmUjyYaYJBTEaCRYwSY6XuPeoGl3QyKFe8qreAu078nFQgR3NQ/uoPJU1jFIZyonXP9xITZEQZRjnOSv1UY0LohIywZ6kgMeogW9w7cy+sMnQjqWwJ4y7U3xMZibWexqHtjIkZ61VvLv7n9VITXQcZE0lqUNDloijlrpHu/Hl3yBRSw6eWEKqYvdWlY6IINTaikg3BX315nbRrVd+r+ne1Sr2Rx1GEMziHS/DhCupwC01oAQUOz/AKb86j8+K8Ox/L1oKTz5zCHzifP+imj90=</latexit><latexit sha1_base64="SgwkI7UTpE7pBJfpALp6ege75og=">AAAB73icbVA9TwJBEJ3DL8Qv1NLmIjGxInc0WhJsLNHIRwIXsrfMwYa93XN3z4Rc+BM2Fhpj69+x89+4wBUKvmSSl/dmMjMvTDjTxvO+ncLG5tb2TnG3tLd/cHhUPj5pa5kqii0quVTdkGjkTGDLMMOxmygkccixE05u5n7nCZVmUjyYaYJBTEaCRYwSY6XuPeoGl3QyKFe8qreAu078nFQgR3NQ/uoPJU1jFIZyonXP9xITZEQZRjnOSv1UY0LohIywZ6kgMeogW9w7cy+sMnQjqWwJ4y7U3xMZibWexqHtjIkZ61VvLv7n9VITXQcZE0lqUNDloijlrpHu/Hl3yBRSw6eWEKqYvdWlY6IINTaikg3BX315nbRrVd+r+ne1Sr2Rx1GEMziHS/DhCupwC01oAQUOz/AKb86j8+K8Ox/L1oKTz5zCHzifP+imj90=</latexit><latexit sha1_base64="SgwkI7UTpE7pBJfpALp6ege75og=">AAAB73icbVA9TwJBEJ3DL8Qv1NLmIjGxInc0WhJsLNHIRwIXsrfMwYa93XN3z4Rc+BM2Fhpj69+x89+4wBUKvmSSl/dmMjMvTDjTxvO+ncLG5tb2TnG3tLd/cHhUPj5pa5kqii0quVTdkGjkTGDLMMOxmygkccixE05u5n7nCZVmUjyYaYJBTEaCRYwSY6XuPeoGl3QyKFe8qreAu078nFQgR3NQ/uoPJU1jFIZyonXP9xITZEQZRjnOSv1UY0LohIywZ6kgMeogW9w7cy+sMnQjqWwJ4y7U3xMZibWexqHtjIkZ61VvLv7n9VITXQcZE0lqUNDloijlrpHu/Hl3yBRSw6eWEKqYvdWlY6IINTaikg3BX315nbRrVd+r+ne1Sr2Rx1GEMziHS/DhCupwC01oAQUOz/AKb86j8+K8Ox/L1oKTz5zCHzifP+imj90=</latexit>

MLP<latexit sha1_base64="Tp5PUTFLYQlboMmZKYE5joNznhk=">AAAB6nicbVC7SgNBFL0bXzG+opY2g0GwCrtpTBm0sVCIaB6QLDI7uZsMmZ1dZmaFsOQTbCwUsfWL7PwbJ8kWmnhg4HDOucy9J0gE18Z1v53C2vrG5lZxu7Szu7d/UD48aus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gfDXzO0+oNI/lg5kk6Ed0KHnIGTVWur+9aT6WK27VnYOsEi8nFchh81/9QczSCKVhgmrd89zE+BlVhjOB01I/1ZhQNqZD7FkqaYTaz+arTsmZVQYkjJV90pC5+nsio5HWkyiwyYiakV72ZuJ/Xi81Yd3PuExSg5ItPgpTQUxMZneTAVfIjJhYQpnidlfCRlRRZmw7JVuCt3zyKmnXqp5b9e5qlcZlXkcRTuAUzsGDC2jANTShBQyG8Ayv8OYI58V5dz4W0YKTzxzDHzifP9ucjX8=</latexit><latexit sha1_base64="Tp5PUTFLYQlboMmZKYE5joNznhk=">AAAB6nicbVC7SgNBFL0bXzG+opY2g0GwCrtpTBm0sVCIaB6QLDI7uZsMmZ1dZmaFsOQTbCwUsfWL7PwbJ8kWmnhg4HDOucy9J0gE18Z1v53C2vrG5lZxu7Szu7d/UD48aus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gfDXzO0+oNI/lg5kk6Ed0KHnIGTVWur+9aT6WK27VnYOsEi8nFchh81/9QczSCKVhgmrd89zE+BlVhjOB01I/1ZhQNqZD7FkqaYTaz+arTsmZVQYkjJV90pC5+nsio5HWkyiwyYiakV72ZuJ/Xi81Yd3PuExSg5ItPgpTQUxMZneTAVfIjJhYQpnidlfCRlRRZmw7JVuCt3zyKmnXqp5b9e5qlcZlXkcRTuAUzsGDC2jANTShBQyG8Ayv8OYI58V5dz4W0YKTzxzDHzifP9ucjX8=</latexit><latexit sha1_base64="Tp5PUTFLYQlboMmZKYE5joNznhk=">AAAB6nicbVC7SgNBFL0bXzG+opY2g0GwCrtpTBm0sVCIaB6QLDI7uZsMmZ1dZmaFsOQTbCwUsfWL7PwbJ8kWmnhg4HDOucy9J0gE18Z1v53C2vrG5lZxu7Szu7d/UD48aus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gfDXzO0+oNI/lg5kk6Ed0KHnIGTVWur+9aT6WK27VnYOsEi8nFchh81/9QczSCKVhgmrd89zE+BlVhjOB01I/1ZhQNqZD7FkqaYTaz+arTsmZVQYkjJV90pC5+nsio5HWkyiwyYiakV72ZuJ/Xi81Yd3PuExSg5ItPgpTQUxMZneTAVfIjJhYQpnidlfCRlRRZmw7JVuCt3zyKmnXqp5b9e5qlcZlXkcRTuAUzsGDC2jANTShBQyG8Ayv8OYI58V5dz4W0YKTzxzDHzifP9ucjX8=</latexit><latexit sha1_base64="Tp5PUTFLYQlboMmZKYE5joNznhk=">AAAB6nicbVC7SgNBFL0bXzG+opY2g0GwCrtpTBm0sVCIaB6QLDI7uZsMmZ1dZmaFsOQTbCwUsfWL7PwbJ8kWmnhg4HDOucy9J0gE18Z1v53C2vrG5lZxu7Szu7d/UD48aus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gfDXzO0+oNI/lg5kk6Ed0KHnIGTVWur+9aT6WK27VnYOsEi8nFchh81/9QczSCKVhgmrd89zE+BlVhjOB01I/1ZhQNqZD7FkqaYTaz+arTsmZVQYkjJV90pC5+nsio5HWkyiwyYiakV72ZuJ/Xi81Yd3PuExSg5ItPgpTQUxMZneTAVfIjJhYQpnidlfCRlRRZmw7JVuCt3zyKmnXqp5b9e5qlcZlXkcRTuAUzsGDC2jANTShBQyG8Ayv8OYI58V5dz4W0YKTzxzDHzifP9ucjX8=</latexit>

Contrast Module
<latexit sha1_base64="Rd/43QclEV57Pg3ZMcR0OID8wGQ=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0l60WOxFy9CBfsBbSibzaZdutkNuxOhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0wFN+B5387G5tb2zm5pr7x/cHhUcY9POkZlmrI2VULpXkgME1yyNnAQrJdqRpJQsG44ac797iPThiv5ANOUBQkZSR5zSsBKQ7fSVBI0MYDvVJQJNnSrXs1bAK8TvyBVVKA1dL8GkaJZwiRQQYzp+14KQU40cCrYrDzIDEsJnZAR61sqScJMkC8On+ELq0Q4VtqWBLxQf0/kJDFmmoS2MyEwNqveXPzP62cQXwc5l2kGTNLlojgTGBSep4AjrhkFMbWEUM3trZiOiSYUbFZlG4K/+vI66dRrvlfz7+vVxk0RRwmdoXN0iXx0hRroFrVQG1GUoWf0it6cJ+fFeXc+lq0bTjFziv7A+fwBqyKTEw==</latexit><latexit sha1_base64="Rd/43QclEV57Pg3ZMcR0OID8wGQ=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0l60WOxFy9CBfsBbSibzaZdutkNuxOhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0wFN+B5387G5tb2zm5pr7x/cHhUcY9POkZlmrI2VULpXkgME1yyNnAQrJdqRpJQsG44ac797iPThiv5ANOUBQkZSR5zSsBKQ7fSVBI0MYDvVJQJNnSrXs1bAK8TvyBVVKA1dL8GkaJZwiRQQYzp+14KQU40cCrYrDzIDEsJnZAR61sqScJMkC8On+ELq0Q4VtqWBLxQf0/kJDFmmoS2MyEwNqveXPzP62cQXwc5l2kGTNLlojgTGBSep4AjrhkFMbWEUM3trZiOiSYUbFZlG4K/+vI66dRrvlfz7+vVxk0RRwmdoXN0iXx0hRroFrVQG1GUoWf0it6cJ+fFeXc+lq0bTjFziv7A+fwBqyKTEw==</latexit><latexit sha1_base64="Rd/43QclEV57Pg3ZMcR0OID8wGQ=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0l60WOxFy9CBfsBbSibzaZdutkNuxOhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0wFN+B5387G5tb2zm5pr7x/cHhUcY9POkZlmrI2VULpXkgME1yyNnAQrJdqRpJQsG44ac797iPThiv5ANOUBQkZSR5zSsBKQ7fSVBI0MYDvVJQJNnSrXs1bAK8TvyBVVKA1dL8GkaJZwiRQQYzp+14KQU40cCrYrDzIDEsJnZAR61sqScJMkC8On+ELq0Q4VtqWBLxQf0/kJDFmmoS2MyEwNqveXPzP62cQXwc5l2kGTNLlojgTGBSep4AjrhkFMbWEUM3trZiOiSYUbFZlG4K/+vI66dRrvlfz7+vVxk0RRwmdoXN0iXx0hRroFrVQG1GUoWf0it6cJ+fFeXc+lq0bTjFziv7A+fwBqyKTEw==</latexit><latexit sha1_base64="Rd/43QclEV57Pg3ZMcR0OID8wGQ=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0l60WOxFy9CBfsBbSibzaZdutkNuxOhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0wFN+B5387G5tb2zm5pr7x/cHhUcY9POkZlmrI2VULpXkgME1yyNnAQrJdqRpJQsG44ac797iPThiv5ANOUBQkZSR5zSsBKQ7fSVBI0MYDvVJQJNnSrXs1bAK8TvyBVVKA1dL8GkaJZwiRQQYzp+14KQU40cCrYrDzIDEsJnZAR61sqScJMkC8On+ELq0Q4VtqWBLxQf0/kJDFmmoS2MyEwNqveXPzP62cQXwc5l2kGTNLlojgTGBSep4AjrhkFMbWEUM3trZiOiSYUbFZlG4K/+vI66dRrvlfz7+vVxk0RRwmdoXN0iXx0hRroFrVQG1GUoWf0it6cJ+fFeXc+lq0bTjFziv7A+fwBqyKTEw==</latexit>

Contrast Loss
<latexit sha1_base64="LabNVc7XvZajDKfFXE7EYLUe45Y=">AAAB9HicbVA9TwJBEJ3zE/ELtbTZSEysyB2NlkQaCwtM5COBC9lbFtiwt3vuzpEQwu+wsdAYW3+Mnf/GBa5Q8CWTvLw3k5l5USKFRd//9jY2t7Z3dnN7+f2Dw6Pjwslpw+rUMF5nWmrTiqjlUiheR4GStxLDaRxJ3oxG1bnfHHNjhVaPOEl4GNOBEn3BKDoprGqFhlok99rabqHol/wFyDoJMlKEDLVu4avT0yyNuUImqbXtwE8wnFKDgkk+y3dSyxPKRnTA244qGnMbThdHz8ilU3qkr40rhWSh/p6Y0tjaSRy5zpji0K56c/E/r51i/yacCpWkyBVbLuqnkqAm8wRITxjOUE4cocwIdythQ2ooQ5dT3oUQrL68ThrlUuCXgodysXKbxZGDc7iAKwjgGipwBzWoA4MneIZXePPG3ov37n0sWze8bOYM/sD7/AG0W5IJ</latexit><latexit sha1_base64="LabNVc7XvZajDKfFXE7EYLUe45Y=">AAAB9HicbVA9TwJBEJ3zE/ELtbTZSEysyB2NlkQaCwtM5COBC9lbFtiwt3vuzpEQwu+wsdAYW3+Mnf/GBa5Q8CWTvLw3k5l5USKFRd//9jY2t7Z3dnN7+f2Dw6Pjwslpw+rUMF5nWmrTiqjlUiheR4GStxLDaRxJ3oxG1bnfHHNjhVaPOEl4GNOBEn3BKDoprGqFhlok99rabqHol/wFyDoJMlKEDLVu4avT0yyNuUImqbXtwE8wnFKDgkk+y3dSyxPKRnTA244qGnMbThdHz8ilU3qkr40rhWSh/p6Y0tjaSRy5zpji0K56c/E/r51i/yacCpWkyBVbLuqnkqAm8wRITxjOUE4cocwIdythQ2ooQ5dT3oUQrL68ThrlUuCXgodysXKbxZGDc7iAKwjgGipwBzWoA4MneIZXePPG3ov37n0sWze8bOYM/sD7/AG0W5IJ</latexit><latexit sha1_base64="LabNVc7XvZajDKfFXE7EYLUe45Y=">AAAB9HicbVA9TwJBEJ3zE/ELtbTZSEysyB2NlkQaCwtM5COBC9lbFtiwt3vuzpEQwu+wsdAYW3+Mnf/GBa5Q8CWTvLw3k5l5USKFRd//9jY2t7Z3dnN7+f2Dw6Pjwslpw+rUMF5nWmrTiqjlUiheR4GStxLDaRxJ3oxG1bnfHHNjhVaPOEl4GNOBEn3BKDoprGqFhlok99rabqHol/wFyDoJMlKEDLVu4avT0yyNuUImqbXtwE8wnFKDgkk+y3dSyxPKRnTA244qGnMbThdHz8ilU3qkr40rhWSh/p6Y0tjaSRy5zpji0K56c/E/r51i/yacCpWkyBVbLuqnkqAm8wRITxjOUE4cocwIdythQ2ooQ5dT3oUQrL68ThrlUuCXgodysXKbxZGDc7iAKwjgGipwBzWoA4MneIZXePPG3ov37n0sWze8bOYM/sD7/AG0W5IJ</latexit><latexit sha1_base64="LabNVc7XvZajDKfFXE7EYLUe45Y=">AAAB9HicbVA9TwJBEJ3zE/ELtbTZSEysyB2NlkQaCwtM5COBC9lbFtiwt3vuzpEQwu+wsdAYW3+Mnf/GBa5Q8CWTvLw3k5l5USKFRd//9jY2t7Z3dnN7+f2Dw6Pjwslpw+rUMF5nWmrTiqjlUiheR4GStxLDaRxJ3oxG1bnfHHNjhVaPOEl4GNOBEn3BKDoprGqFhlok99rabqHol/wFyDoJMlKEDLVu4avT0yyNuUImqbXtwE8wnFKDgkk+y3dSyxPKRnTA244qGnMbThdHz8ilU3qkr40rhWSh/p6Y0tjaSRy5zpji0K56c/E/r51i/yacCpWkyBVbLuqnkqAm8wRITxjOUE4cocwIdythQ2ooQ5dT3oUQrL68ThrlUuCXgodysXKbxZGDc7iAKwjgGipwBzWoA4MneIZXePPG3ov37n0sWze8bOYM/sD7/AG0W5IJ</latexit>

Inference Branch
<latexit sha1_base64="6u7gkD3HOApUTvDQfXUsBl9+EIQ=">AAAB+XicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TLERrsI5gOSEPY2c8mSvb1jdy8QjvwTGwtFbP0ndv4bN8kVmvhg4PHeDDPzgkRwbTzv2ylsbe/s7hX3SweHR8cn7ulZS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAeTu4XfnqLSPJZPZpZgP6IjyUPOqLHSwHUfZIgKJUNSV1Sy8cAtexVvCbJJ/JyUIUdj4H71hjFLI5SGCap11/cS08+oMpwJnJd6qcaEsgkdYddSSSPU/Wx5+ZxcWWVIwljZkoYs1d8TGY20nkWB7YyoGet1byH+53VTE972My6T1NjnVovCVBATk0UMZMgVMiNmllCmuL2VsDFVlBkbVsmG4K+/vEla1YrvVfzHarlWz+MowgVcwjX4cAM1uIcGNIHBFJ7hFd6czHlx3p2PVWvByWfO4Q+czx8S3ZNG</latexit><latexit sha1_base64="6u7gkD3HOApUTvDQfXUsBl9+EIQ=">AAAB+XicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TLERrsI5gOSEPY2c8mSvb1jdy8QjvwTGwtFbP0ndv4bN8kVmvhg4PHeDDPzgkRwbTzv2ylsbe/s7hX3SweHR8cn7ulZS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAeTu4XfnqLSPJZPZpZgP6IjyUPOqLHSwHUfZIgKJUNSV1Sy8cAtexVvCbJJ/JyUIUdj4H71hjFLI5SGCap11/cS08+oMpwJnJd6qcaEsgkdYddSSSPU/Wx5+ZxcWWVIwljZkoYs1d8TGY20nkWB7YyoGet1byH+53VTE972My6T1NjnVovCVBATk0UMZMgVMiNmllCmuL2VsDFVlBkbVsmG4K+/vEla1YrvVfzHarlWz+MowgVcwjX4cAM1uIcGNIHBFJ7hFd6czHlx3p2PVWvByWfO4Q+czx8S3ZNG</latexit><latexit sha1_base64="6u7gkD3HOApUTvDQfXUsBl9+EIQ=">AAAB+XicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TLERrsI5gOSEPY2c8mSvb1jdy8QjvwTGwtFbP0ndv4bN8kVmvhg4PHeDDPzgkRwbTzv2ylsbe/s7hX3SweHR8cn7ulZS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAeTu4XfnqLSPJZPZpZgP6IjyUPOqLHSwHUfZIgKJUNSV1Sy8cAtexVvCbJJ/JyUIUdj4H71hjFLI5SGCap11/cS08+oMpwJnJd6qcaEsgkdYddSSSPU/Wx5+ZxcWWVIwljZkoYs1d8TGY20nkWB7YyoGet1byH+53VTE972My6T1NjnVovCVBATk0UMZMgVMiNmllCmuL2VsDFVlBkbVsmG4K+/vEla1YrvVfzHarlWz+MowgVcwjX4cAM1uIcGNIHBFJ7hFd6czHlx3p2PVWvByWfO4Q+czx8S3ZNG</latexit><latexit sha1_base64="6u7gkD3HOApUTvDQfXUsBl9+EIQ=">AAAB+XicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TLERrsI5gOSEPY2c8mSvb1jdy8QjvwTGwtFbP0ndv4bN8kVmvhg4PHeDDPzgkRwbTzv2ylsbe/s7hX3SweHR8cn7ulZS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAeTu4XfnqLSPJZPZpZgP6IjyUPOqLHSwHUfZIgKJUNSV1Sy8cAtexVvCbJJ/JyUIUdj4H71hjFLI5SGCap11/cS08+oMpwJnJd6qcaEsgkdYddSSSPU/Wx5+ZxcWWVIwljZkoYs1d8TGY20nkWB7YyoGet1byH+53VTE972My6T1NjnVovCVBATk0UMZMgVMiNmllCmuL2VsDFVlBkbVsmG4K+/vEla1YrvVfzHarlWz+MowgVcwjX4cAM1uIcGNIHBFJ7hFd6czHlx3p2PVWvByWfO4Q+czx8S3ZNG</latexit>

Perception Branch
<latexit sha1_base64="pHXB65wgneSYmPnYH7FTX/aLD0k=">AAAB+nicbVDLTgIxFL3jE/EFunTTSExckRk2uiS4cYmJPBIgpFPuQEOnM2k7GjLyKW5caIxbv8Sdf2MHZqHgSZqcnnPv7e3xY8G1cd1vZ2Nza3tnt7BX3D84PDoulU/aOkoUwxaLRKS6PtUouMSW4UZgN1ZIQ19gx5/eZH7nAZXmkbw3sxgHIR1LHnBGjZWGpXIT7aA4u5CGopJNhqWKW3UXIOvEy0kFcjSHpa/+KGJJiNIwQbXueW5sBilVhjOB82I/0RhTNqVj7FkqaYh6kC5Wn5MLq4xIECl7pCEL9XdHSkOtZ6FvK0NqJnrVy8T/vF5igutBymWcGJRs+VCQCGIikuVARlwhM2JmCWWK210Jm1BFmbFpFW0I3uqX10m7VvXcqndXq9QbeRwFOINzuAQPrqAOt9CEFjB4hGd4hTfnyXlx3p2PZemGk/ecwh84nz8Q3JPa</latexit><latexit sha1_base64="pHXB65wgneSYmPnYH7FTX/aLD0k=">AAAB+nicbVDLTgIxFL3jE/EFunTTSExckRk2uiS4cYmJPBIgpFPuQEOnM2k7GjLyKW5caIxbv8Sdf2MHZqHgSZqcnnPv7e3xY8G1cd1vZ2Nza3tnt7BX3D84PDoulU/aOkoUwxaLRKS6PtUouMSW4UZgN1ZIQ19gx5/eZH7nAZXmkbw3sxgHIR1LHnBGjZWGpXIT7aA4u5CGopJNhqWKW3UXIOvEy0kFcjSHpa/+KGJJiNIwQbXueW5sBilVhjOB82I/0RhTNqVj7FkqaYh6kC5Wn5MLq4xIECl7pCEL9XdHSkOtZ6FvK0NqJnrVy8T/vF5igutBymWcGJRs+VCQCGIikuVARlwhM2JmCWWK210Jm1BFmbFpFW0I3uqX10m7VvXcqndXq9QbeRwFOINzuAQPrqAOt9CEFjB4hGd4hTfnyXlx3p2PZemGk/ecwh84nz8Q3JPa</latexit><latexit sha1_base64="pHXB65wgneSYmPnYH7FTX/aLD0k=">AAAB+nicbVDLTgIxFL3jE/EFunTTSExckRk2uiS4cYmJPBIgpFPuQEOnM2k7GjLyKW5caIxbv8Sdf2MHZqHgSZqcnnPv7e3xY8G1cd1vZ2Nza3tnt7BX3D84PDoulU/aOkoUwxaLRKS6PtUouMSW4UZgN1ZIQ19gx5/eZH7nAZXmkbw3sxgHIR1LHnBGjZWGpXIT7aA4u5CGopJNhqWKW3UXIOvEy0kFcjSHpa/+KGJJiNIwQbXueW5sBilVhjOB82I/0RhTNqVj7FkqaYh6kC5Wn5MLq4xIECl7pCEL9XdHSkOtZ6FvK0NqJnrVy8T/vF5igutBymWcGJRs+VCQCGIikuVARlwhM2JmCWWK210Jm1BFmbFpFW0I3uqX10m7VvXcqndXq9QbeRwFOINzuAQPrqAOt9CEFjB4hGd4hTfnyXlx3p2PZemGk/ecwh84nz8Q3JPa</latexit><latexit sha1_base64="pHXB65wgneSYmPnYH7FTX/aLD0k=">AAAB+nicbVDLTgIxFL3jE/EFunTTSExckRk2uiS4cYmJPBIgpFPuQEOnM2k7GjLyKW5caIxbv8Sdf2MHZqHgSZqcnnPv7e3xY8G1cd1vZ2Nza3tnt7BX3D84PDoulU/aOkoUwxaLRKS6PtUouMSW4UZgN1ZIQ19gx5/eZH7nAZXmkbw3sxgHIR1LHnBGjZWGpXIT7aA4u5CGopJNhqWKW3UXIOvEy0kFcjSHpa/+KGJJiNIwQbXueW5sBilVhjOB82I/0RhTNqVj7FkqaYh6kC5Wn5MLq4xIECl7pCEL9XdHSkOtZ6FvK0NqJnrVy8T/vF5igutBymWcGJRs+VCQCGIikuVARlwhM2JmCWWK210Jm1BFmbFpFW0I3uqX10m7VvXcqndXq9QbeRwFOINzuAQPrqAOt9CEFjB4hGd4hTfnyXlx3p2PZemGk/ecwh84nz8Q3JPa</latexit>

. . .<latexit sha1_base64="PmPAlVRiI/Ad0a1xALfboBAV5Jw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3R+FCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDtf+PNA==</latexit><latexit sha1_base64="PmPAlVRiI/Ad0a1xALfboBAV5Jw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3R+FCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDtf+PNA==</latexit><latexit sha1_base64="PmPAlVRiI/Ad0a1xALfboBAV5Jw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3R+FCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDtf+PNA==</latexit><latexit sha1_base64="PmPAlVRiI/Ad0a1xALfboBAV5Jw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3R+FCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDtf+PNA==</latexit>

. . .<latexit sha1_base64="PmPAlVRiI/Ad0a1xALfboBAV5Jw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3R+FCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDtf+PNA==</latexit><latexit sha1_base64="PmPAlVRiI/Ad0a1xALfboBAV5Jw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3R+FCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDtf+PNA==</latexit><latexit sha1_base64="PmPAlVRiI/Ad0a1xALfboBAV5Jw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3R+FCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDtf+PNA==</latexit><latexit sha1_base64="PmPAlVRiI/Ad0a1xALfboBAV5Jw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3R+FCs2gWnPr7hxklXgFqUGB5qD61Q8Vy2KeIJPUmJ7npujnVKNgkk8r/czwlLIxHfKepQmNufHz+bVTcmaVkERK20qQzNXfEzmNjZnEge2MKY7MsjcT//N6GUbXfi6SNEOesMWiKJMEFZm9TkKhOUM5sYQyLeythI2opgxtQBUbgrf88ippX9Q9t+7dX9YaN0UcZTiBUzgHD66gAXfQhBYweIRneIU3RzkvzrvzsWgtOcXMMfyB8/kDtf+PNA==</latexit>

Encoder
<latexit sha1_base64="EV4yW81Z5ZTI/hR7iGeb9Zwkl5s=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4Kkk96LEogscK9gPaUDabSbt0swm7G6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4duZ3nlBpnshHM0nRj+lQ8ogzaqzUuZMsCVENKlW35s5BVolXkCoUaA4qX/0wYVmM0jBBte55bmr8nCrDmcBpuZ9pTCkb0yH2LJU0Ru3n83On5NwqIYkSZUsaMld/T+Q01noSB7Yzpmakl72Z+J/Xy0x07edcpplByRaLokwQk5DZ7yTkCpkRE0soU9zeStiIKsqMTahsQ/CWX14l7XrNu6zVH+rVxk0RRwlO4QwuwIMraMA9NKEFDMbwDK/w5qTOi/PufCxa15xi5gT+wPn8AUGSj4I=</latexit>

p(a?|O) � p(a0|O), 8a0 2 A, a0 6= a?
<latexit sha1_base64="xfTUHI5U2L7jMfNiFlDpA2XWeNU="></latexit>

Formulation
• A ranking perspective
Contrast
• Model-level contrast
• Objective-level contrast
• Model                                        and take log

• Push the difference to infinity

• Transform it into sufficient conditions

• Loss

Contrast(FO[a) = FO[a � h

 
X

a02A

FO[a0

!

<latexit sha1_base64="oXLQT7qV25DKJEFhGool9DpuHf4="></latexit>

p(a|O) =
1

Z
exp(f(O [ a))

<latexit sha1_base64="tUkEN2glIKG3cs9UJorP/+Sy5u4="></latexit>

log p(a?|O)� log p(a0|O) = f(O [ a?)� f(O [ a0) � 0, 8a0 2 A, a0 6= a?
<latexit sha1_base64="bMQtyJT9aIhycqAgdy5bSfhOv00="></latexit>

f(O [ a?)� f(O [ a0) ! 1 () �(f(O [ a?)� f(O [ a0)) ! 1
<latexit sha1_base64="fEPEEPg+GtJjArAXFH8AywhMfTk="></latexit>

f(O [ a?)� b(O [ a?) ! 1 () �(f(O [ a?)� b(O [ a?)) ! 1

f(O [ a0)� b(O [ a0) ! �1 () �(f(O [ a0)� b(O [ a0)) ! 0
<latexit sha1_base64="COedET+/SCR9zxpcJVpIrmQ7u28="></latexit>

` = log(�(f(O [ a?)� b(O [ a?))) +
X

log(1� �(f(O [ a0)� b(O [ a0)))
<latexit sha1_base64="Pm+rZ8KOgYVPWzsq4tW5TvcArgc="></latexit>

Perceptual Inference
• Take hidden rules into consideration

• Loss
log p(a|O) = log

X

T

p(a|T ,O)p(T |O) = logET ⇠p(T |O)[p(a|T ,O)]
<latexit sha1_base64="Dz4OOe8348zw3DZ2GNN9J3AHPA4="></latexit>

` = log(�(f(O [ a?, T̂ )� b(O [ a?))) +
X

log(1� �(f(O [ a0, T̂ )� b(O [ a0)))
<latexit sha1_base64="za8+cpEKbayeXqPPCoCCmzZ9NFo="></latexit>

Method Acc Center 2x2Grid 3x3Grid L-R U-D O-IC O-IG

LSTM 13.07% 13.19% 14.13% 13.69% 12.84% 12.35% 12.15% 12.99%
WReN-NoTag-Aux 17.62% 17.66% 29.02% 34.67% 7.69% 7.89% 12.30% 13.94%
CNN 36.97% 33.58% 30.30% 33.53% 39.43% 41.26% 43.20% 37.54%
ResNet 53.43% 52.82% 41.86% 44.29% 58.77% 60.16% 63.19% 53.12%
ResNet+DRT 59.56% 58.08% 46.53% 50.40% 65.82% 67.11% 69.09% 60.11%
CoPINet 91.42% 95.05% 77.45% 78.85% 99.10% 99.65% 98.50% 91.35%

WReN-NoTag-NoAux 15.07% 12.30% 28.62% 29.22% 7.20% 6.55% 8.33% 13.10%
WReN-Tag-NoAux 17.94% 15.38% 29.81% 32.94% 11.06% 10.96% 11.06% 14.54%
WReN-Tag-Aux 33.97% 58.38% 38.89% 37.70% 21.58% 19.74% 38.84% 22.57%
CoPINet-Backbone-XE 20.75% 24.00% 23.25% 23.05% 15.00% 13.90% 21.25% 24.80%
CoPINet-Contrast-XE 86.16% 87.25% 71.05% 74.45% 97.25% 97.05% 93.20% 82.90%
CoPINet-Contrast-CL 90.04% 94.30% 74.00% 76.85% 99.05% 99.35% 98.00% 88.70%

Human 84.41% 95.45% 81.82% 79.55% 86.36% 81.81% 86.36% 81.81%
Solver 100% 100% 100% 100% 100% 100% 100% 100%

<latexit sha1_base64="xPVlpFGyqvs3Qo9tWqKQ4LxI+Og="></latexit>

General performance and ablation on RAVEN

Method CNN LSTM ResNet Wild-ResNet WReN-NoTag-Aux CoPINet

Acc 33.00% 35.80% 42.00% 48.00% 49.10% 56.37%
<latexit sha1_base64="nwnUdrDU+zdbd1QpnPgjQYBJNd0="></latexit>

Method WReN-NoTag-NoAux WReN-NoTag-Aux WReN-Tag-NoAux WReN-Tag-Aux

Acc 39.25% 49.10% 62.45% 77.94%

Method CoPINet-Backbone-XE CoPINet-Contrast-XE CoPINet-Contrast-CL CoPINet

Acc 42.10% 51.04% 54.19% 56.37%
<latexit sha1_base64="dGRJpYNAiLrZ+ACM0A0Z29kgyjc="></latexit>

General performance and ablation on PGM
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Small data learning of CoPINet on  RAVEN and PGM
• Log-linear on RAVEN
• Log-quadratic on PGM


