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Contributions
◦ Reasoning over semantic structures

◦ Relations between detected objects

◦ Spatio-temporal object interactions

◦ State-of-the art on 3 datasets

Motivation
It is often possible to infer what happened in video given only few frames
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◦ Task: video classification

◦ Goal: reasoning about semantically meaningful spatio-temporal interac-
tions

◦ Our approach: object interactions, semantically well defined objects, inter-
frame relations

Visualizing object interactions
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Co-occurences vs interactions

human-cup interaction human-bowl interaction human-book interaction human-laptop interaction

Object Relation Networks (ORN)

visual reasoning
module
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random frame t0 2 [0 . . . t−2]
<latexit sha1_base64="3hmJJGXFri/4Fn9gRqnNsEIPzF4=">AAACJ3icbVDLSsQwFE19W1+jLt0ER9GNQzsbdaXgxqWCo8K0DGl6OwbTpCS3wlDmc9z4K25EVHTpn5gZR/B1IHA45x5y70kKKSwGwZs3Nj4xOTU9M+vPzS8sLtWWV86tLg2HFtdSm8uEWZBCQQsFSrgsDLA8kXCRXB8N/IsbMFZodYa9AuKcdZXIBGfopE7tIEqgK1TFQSGYvm+YSnVOM8NyoBu4FQnVDiKZarQUq51+M97wI1DpV6BTqweNYAj6l4QjUicjnHRqj1GqeZm7OJfM2nYYFBhXzKDgEvp+VFooGL9mXWg7qtweNq6Gh/bpplNSmmnjnkI6VL8nKpZb28sTN5kzvLK/vYH4n9cuMduLK6GKEkHxz4+yUlLUdNAaTYUBjrLnCONGuF0pv2KGcdeB9V0J4e+T/5JWs7HfCE+b9cPtURszZI2sk20Skl1ySI7JCWkRTm7JPXkiz96d9+C9eK+fo2PeKLNKfsB7/wD5faYK</latexit><latexit sha1_base64="3hmJJGXFri/4Fn9gRqnNsEIPzF4=">AAACJ3icbVDLSsQwFE19W1+jLt0ER9GNQzsbdaXgxqWCo8K0DGl6OwbTpCS3wlDmc9z4K25EVHTpn5gZR/B1IHA45x5y70kKKSwGwZs3Nj4xOTU9M+vPzS8sLtWWV86tLg2HFtdSm8uEWZBCQQsFSrgsDLA8kXCRXB8N/IsbMFZodYa9AuKcdZXIBGfopE7tIEqgK1TFQSGYvm+YSnVOM8NyoBu4FQnVDiKZarQUq51+M97wI1DpV6BTqweNYAj6l4QjUicjnHRqj1GqeZm7OJfM2nYYFBhXzKDgEvp+VFooGL9mXWg7qtweNq6Gh/bpplNSmmnjnkI6VL8nKpZb28sTN5kzvLK/vYH4n9cuMduLK6GKEkHxz4+yUlLUdNAaTYUBjrLnCONGuF0pv2KGcdeB9V0J4e+T/5JWs7HfCE+b9cPtURszZI2sk20Skl1ySI7JCWkRTm7JPXkiz96d9+C9eK+fo2PeKLNKfsB7/wD5faYK</latexit><latexit sha1_base64="3hmJJGXFri/4Fn9gRqnNsEIPzF4=">AAACJ3icbVDLSsQwFE19W1+jLt0ER9GNQzsbdaXgxqWCo8K0DGl6OwbTpCS3wlDmc9z4K25EVHTpn5gZR/B1IHA45x5y70kKKSwGwZs3Nj4xOTU9M+vPzS8sLtWWV86tLg2HFtdSm8uEWZBCQQsFSrgsDLA8kXCRXB8N/IsbMFZodYa9AuKcdZXIBGfopE7tIEqgK1TFQSGYvm+YSnVOM8NyoBu4FQnVDiKZarQUq51+M97wI1DpV6BTqweNYAj6l4QjUicjnHRqj1GqeZm7OJfM2nYYFBhXzKDgEvp+VFooGL9mXWg7qtweNq6Gh/bpplNSmmnjnkI6VL8nKpZb28sTN5kzvLK/vYH4n9cuMduLK6GKEkHxz4+yUlLUdNAaTYUBjrLnCONGuF0pv2KGcdeB9V0J4e+T/5JWs7HfCE+b9cPtURszZI2sk20Skl1ySI7JCWkRTm7JPXkiz96d9+C9eK+fo2PeKLNKfsB7/wD5faYK</latexit><latexit sha1_base64="3hmJJGXFri/4Fn9gRqnNsEIPzF4=">AAACJ3icbVDLSsQwFE19W1+jLt0ER9GNQzsbdaXgxqWCo8K0DGl6OwbTpCS3wlDmc9z4K25EVHTpn5gZR/B1IHA45x5y70kKKSwGwZs3Nj4xOTU9M+vPzS8sLtWWV86tLg2HFtdSm8uEWZBCQQsFSrgsDLA8kXCRXB8N/IsbMFZodYa9AuKcdZXIBGfopE7tIEqgK1TFQSGYvm+YSnVOM8NyoBu4FQnVDiKZarQUq51+M97wI1DpV6BTqweNYAj6l4QjUicjnHRqj1GqeZm7OJfM2nYYFBhXzKDgEvp+VFooGL9mXWg7qtweNq6Gh/bpplNSmmnjnkI6VL8nKpZb28sTN5kzvLK/vYH4n9cuMduLK6GKEkHxz4+yUlLUdNAaTYUBjrLnCONGuF0pv2KGcdeB9V0J4e+T/5JWs7HfCE+b9cPtURszZI2sk20Skl1ySI7JCWkRTm7JPXkiz96d9+C9eK+fo2PeKLNKfsB7/wD5faYK</latexit>

random frame t00 2 [0 . . . t−1]
<latexit sha1_base64="A/qj6iEXV6zX9h9ZfaxCC8IJQkw=">AAACKHicbVDLSgMxFM34dnxVXboJVtGNZcaNuiu4cVnBqtAZSiZzpwYzyZDcEcrQ33Hjr7hRUOnWLzGtFXwdCBzOuYfce5JCCotBMPSmpmdm5+YXFv2l5ZXVtdr6xqXVpeHQ5lpqc50wC1IoaKNACdeFAZYnEq6S29ORf3UHxgqtLrBfQJyznhKZ4Ayd1K01owR6QlUcFIIZ+IapVOc0MywHuoN7e5FQnSCSqUZLsToYhPGOH4FKvxLdWj1oBGPQvySckDqZoNWtPUep5mXu4lwyazthUGBcMYOCSxj4UWmhYPyW9aDjqHKL2LgaXzqgu05JaaaNewrpWP2eqFhubT9P3GTO8Mb+9kbif16nxOw4roQqSgTFPz/KSklR01FtNBUGOMq+I4wb4Xal/IYZxl0H1nclhL9P/kvah42TRnh+WG/uT9pYIFtkm+yTkByRJjkjLdImnNyTR/JCXr0H78l784afo1PeJLNJfsB7/wBovKY6</latexit><latexit sha1_base64="A/qj6iEXV6zX9h9ZfaxCC8IJQkw=">AAACKHicbVDLSgMxFM34dnxVXboJVtGNZcaNuiu4cVnBqtAZSiZzpwYzyZDcEcrQ33Hjr7hRUOnWLzGtFXwdCBzOuYfce5JCCotBMPSmpmdm5+YXFv2l5ZXVtdr6xqXVpeHQ5lpqc50wC1IoaKNACdeFAZYnEq6S29ORf3UHxgqtLrBfQJyznhKZ4Ayd1K01owR6QlUcFIIZ+IapVOc0MywHuoN7e5FQnSCSqUZLsToYhPGOH4FKvxLdWj1oBGPQvySckDqZoNWtPUep5mXu4lwyazthUGBcMYOCSxj4UWmhYPyW9aDjqHKL2LgaXzqgu05JaaaNewrpWP2eqFhubT9P3GTO8Mb+9kbif16nxOw4roQqSgTFPz/KSklR01FtNBUGOMq+I4wb4Xal/IYZxl0H1nclhL9P/kvah42TRnh+WG/uT9pYIFtkm+yTkByRJjkjLdImnNyTR/JCXr0H78l784afo1PeJLNJfsB7/wBovKY6</latexit><latexit sha1_base64="A/qj6iEXV6zX9h9ZfaxCC8IJQkw=">AAACKHicbVDLSgMxFM34dnxVXboJVtGNZcaNuiu4cVnBqtAZSiZzpwYzyZDcEcrQ33Hjr7hRUOnWLzGtFXwdCBzOuYfce5JCCotBMPSmpmdm5+YXFv2l5ZXVtdr6xqXVpeHQ5lpqc50wC1IoaKNACdeFAZYnEq6S29ORf3UHxgqtLrBfQJyznhKZ4Ayd1K01owR6QlUcFIIZ+IapVOc0MywHuoN7e5FQnSCSqUZLsToYhPGOH4FKvxLdWj1oBGPQvySckDqZoNWtPUep5mXu4lwyazthUGBcMYOCSxj4UWmhYPyW9aDjqHKL2LgaXzqgu05JaaaNewrpWP2eqFhubT9P3GTO8Mb+9kbif16nxOw4roQqSgTFPz/KSklR01FtNBUGOMq+I4wb4Xal/IYZxl0H1nclhL9P/kvah42TRnh+WG/uT9pYIFtkm+yTkByRJjkjLdImnNyTR/JCXr0H78l784afo1PeJLNJfsB7/wBovKY6</latexit><latexit sha1_base64="A/qj6iEXV6zX9h9ZfaxCC8IJQkw=">AAACKHicbVDLSgMxFM34dnxVXboJVtGNZcaNuiu4cVnBqtAZSiZzpwYzyZDcEcrQ33Hjr7hRUOnWLzGtFXwdCBzOuYfce5JCCotBMPSmpmdm5+YXFv2l5ZXVtdr6xqXVpeHQ5lpqc50wC1IoaKNACdeFAZYnEq6S29ORf3UHxgqtLrBfQJyznhKZ4Ayd1K01owR6QlUcFIIZ+IapVOc0MywHuoN7e5FQnSCSqUZLsToYhPGOH4FKvxLdWj1oBGPQvySckDqZoNWtPUep5mXu4lwyazthUGBcMYOCSxj4UWmhYPyW9aDjqHKL2LgaXzqgu05JaaaNewrpWP2eqFhubT9P3GTO8Mb+9kbif16nxOw4roQqSgTFPz/KSklR01FtNBUGOMq+I4wb4Xal/IYZxl0H1nclhL9P/kvah42TRnh+WG/uT9pYIFtkm+yTkByRJjkjLdImnNyTR/JCXr0H78l784afo1PeJLNJfsB7/wBovKY6</latexit>
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<latexit sha1_base64="QdD1TILqtKPiRr85PfCrEm51r9o=">AAACEXicbVDLSsNAFJ3UV42vqEs3g61QF5akG3VXcOOygrGFppTJ9KYdOpmEmYlQQr/Bjb/ixoWKW3fu/BunD0FbDwwczrmHO/eEKWdKu+6XVVhZXVvfKG7aW9s7u3vO/sGdSjJJwacJT2QrJAo4E+Brpjm0UgkkDjk0w+HVxG/eg1QsEbd6lEInJn3BIkaJNlLXOQ1C6DORUxAa5NiOJIkBl3V+NvbKdgCi92N1nZJbdafAy8SbkxKao9F1PoNeQrPYxCknSrU9N9WdnEjNKIexHWQKUkKHpA9tQ4VZrDr59KQxPjFKD0eJNE9oPFV/J3ISKzWKQzMZEz1Qi95E/M9rZzq66ORMpJkGQWeLooxjneBJP7jHJFDNR4YQKpn5K6YDIgk1HSjblOAtnrxM/Fr1surd1Er1yryNIjpCx6iCPHSO6ugaNZCPKHpAT+gFvVqP1rP1Zr3PRgvWPHOI/sD6+AYPMJ00</latexit><latexit sha1_base64="QdD1TILqtKPiRr85PfCrEm51r9o=">AAACEXicbVDLSsNAFJ3UV42vqEs3g61QF5akG3VXcOOygrGFppTJ9KYdOpmEmYlQQr/Bjb/ixoWKW3fu/BunD0FbDwwczrmHO/eEKWdKu+6XVVhZXVvfKG7aW9s7u3vO/sGdSjJJwacJT2QrJAo4E+Brpjm0UgkkDjk0w+HVxG/eg1QsEbd6lEInJn3BIkaJNlLXOQ1C6DORUxAa5NiOJIkBl3V+NvbKdgCi92N1nZJbdafAy8SbkxKao9F1PoNeQrPYxCknSrU9N9WdnEjNKIexHWQKUkKHpA9tQ4VZrDr59KQxPjFKD0eJNE9oPFV/J3ISKzWKQzMZEz1Qi95E/M9rZzq66ORMpJkGQWeLooxjneBJP7jHJFDNR4YQKpn5K6YDIgk1HSjblOAtnrxM/Fr1surd1Er1yryNIjpCx6iCPHSO6ugaNZCPKHpAT+gFvVqP1rP1Zr3PRgvWPHOI/sD6+AYPMJ00</latexit><latexit sha1_base64="QdD1TILqtKPiRr85PfCrEm51r9o=">AAACEXicbVDLSsNAFJ3UV42vqEs3g61QF5akG3VXcOOygrGFppTJ9KYdOpmEmYlQQr/Bjb/ixoWKW3fu/BunD0FbDwwczrmHO/eEKWdKu+6XVVhZXVvfKG7aW9s7u3vO/sGdSjJJwacJT2QrJAo4E+Brpjm0UgkkDjk0w+HVxG/eg1QsEbd6lEInJn3BIkaJNlLXOQ1C6DORUxAa5NiOJIkBl3V+NvbKdgCi92N1nZJbdafAy8SbkxKao9F1PoNeQrPYxCknSrU9N9WdnEjNKIexHWQKUkKHpA9tQ4VZrDr59KQxPjFKD0eJNE9oPFV/J3ISKzWKQzMZEz1Qi95E/M9rZzq66ORMpJkGQWeLooxjneBJP7jHJFDNR4YQKpn5K6YDIgk1HSjblOAtnrxM/Fr1surd1Er1yryNIjpCx6iCPHSO6ugaNZCPKHpAT+gFvVqP1rP1Zr3PRgvWPHOI/sD6+AYPMJ00</latexit><latexit sha1_base64="QdD1TILqtKPiRr85PfCrEm51r9o=">AAACEXicbVDLSsNAFJ3UV42vqEs3g61QF5akG3VXcOOygrGFppTJ9KYdOpmEmYlQQr/Bjb/ixoWKW3fu/BunD0FbDwwczrmHO/eEKWdKu+6XVVhZXVvfKG7aW9s7u3vO/sGdSjJJwacJT2QrJAo4E+Brpjm0UgkkDjk0w+HVxG/eg1QsEbd6lEInJn3BIkaJNlLXOQ1C6DORUxAa5NiOJIkBl3V+NvbKdgCi92N1nZJbdafAy8SbkxKao9F1PoNeQrPYxCknSrU9N9WdnEjNKIexHWQKUkKHpA9tQ4VZrDr59KQxPjFKD0eJNE9oPFV/J3ISKzWKQzMZEz1Qi95E/M9rZzq66ORMpJkGQWeLooxjneBJP7jHJFDNR4YQKpn5K6YDIgk1HSjblOAtnrxM/Fr1surd1Er1yryNIjpCx6iCPHSO6ugaNZCPKHpAT+gFvVqP1rP1Zr3PRgvWPHOI/sD6+AYPMJ00</latexit>

frame t
<latexit sha1_base64="BD8grwOxxSmQYxdsSCDxptyziy4=">AAACDXicbVBNS8NAFNz4WeNX1aOXxbbQU0l6UW8FLx4rWFtoQtlsXtqlm03Y3Qgl9Bd48a948aDi1bs3/43bNoK2DiwMM294+yZIOVPacb6stfWNza3t0o69u7d/cFg+Or5TSSYpdGjCE9kLiALOBHQ00xx6qQQSBxy6wfhq5nfvQSqWiFs9ScGPyVCwiFGijTQo17wAhkzkFIQGObUjSWLAVV21PRDhjzwoV5yGMwdeJW5BKqhAe1D+9MKEZrGJU06U6rtOqv2cSM0oh6ntZQpSQsdkCH1DhVmq/Hx+zhTXjBLiKJHmCY3n6u9ETmKlJnFgJmOiR2rZm4n/ef1MRxd+zkSaaRB0sSjKONYJnnWDQyaBaj4xhFDJzF8xHRFJqOlA2aYEd/nkVdJpNi4b7k2z0qoXbZTQKTpDdeSic9RC16iNOoiiB/SEXtCr9Wg9W2/W+2J0zSoyJ+gPrI9vPTWbtg==</latexit><latexit sha1_base64="BD8grwOxxSmQYxdsSCDxptyziy4=">AAACDXicbVBNS8NAFNz4WeNX1aOXxbbQU0l6UW8FLx4rWFtoQtlsXtqlm03Y3Qgl9Bd48a948aDi1bs3/43bNoK2DiwMM294+yZIOVPacb6stfWNza3t0o69u7d/cFg+Or5TSSYpdGjCE9kLiALOBHQ00xx6qQQSBxy6wfhq5nfvQSqWiFs9ScGPyVCwiFGijTQo17wAhkzkFIQGObUjSWLAVV21PRDhjzwoV5yGMwdeJW5BKqhAe1D+9MKEZrGJU06U6rtOqv2cSM0oh6ntZQpSQsdkCH1DhVmq/Hx+zhTXjBLiKJHmCY3n6u9ETmKlJnFgJmOiR2rZm4n/ef1MRxd+zkSaaRB0sSjKONYJnnWDQyaBaj4xhFDJzF8xHRFJqOlA2aYEd/nkVdJpNi4b7k2z0qoXbZTQKTpDdeSic9RC16iNOoiiB/SEXtCr9Wg9W2/W+2J0zSoyJ+gPrI9vPTWbtg==</latexit><latexit sha1_base64="BD8grwOxxSmQYxdsSCDxptyziy4=">AAACDXicbVBNS8NAFNz4WeNX1aOXxbbQU0l6UW8FLx4rWFtoQtlsXtqlm03Y3Qgl9Bd48a948aDi1bs3/43bNoK2DiwMM294+yZIOVPacb6stfWNza3t0o69u7d/cFg+Or5TSSYpdGjCE9kLiALOBHQ00xx6qQQSBxy6wfhq5nfvQSqWiFs9ScGPyVCwiFGijTQo17wAhkzkFIQGObUjSWLAVV21PRDhjzwoV5yGMwdeJW5BKqhAe1D+9MKEZrGJU06U6rtOqv2cSM0oh6ntZQpSQsdkCH1DhVmq/Hx+zhTXjBLiKJHmCY3n6u9ETmKlJnFgJmOiR2rZm4n/ef1MRxd+zkSaaRB0sSjKONYJnnWDQyaBaj4xhFDJzF8xHRFJqOlA2aYEd/nkVdJpNi4b7k2z0qoXbZTQKTpDdeSic9RC16iNOoiiB/SEXtCr9Wg9W2/W+2J0zSoyJ+gPrI9vPTWbtg==</latexit><latexit sha1_base64="BD8grwOxxSmQYxdsSCDxptyziy4=">AAACDXicbVBNS8NAFNz4WeNX1aOXxbbQU0l6UW8FLx4rWFtoQtlsXtqlm03Y3Qgl9Bd48a948aDi1bs3/43bNoK2DiwMM294+yZIOVPacb6stfWNza3t0o69u7d/cFg+Or5TSSYpdGjCE9kLiALOBHQ00xx6qQQSBxy6wfhq5nfvQSqWiFs9ScGPyVCwiFGijTQo17wAhkzkFIQGObUjSWLAVV21PRDhjzwoV5yGMwdeJW5BKqhAe1D+9MKEZrGJU06U6rtOqv2cSM0oh6ntZQpSQsdkCH1DhVmq/Hx+zhTXjBLiKJHmCY3n6u9ETmKlJnFgJmOiR2rZm4n/ef1MRxd+zkSaaRB0sSjKONYJnnWDQyaBaj4xhFDJzF8xHRFJqOlA2aYEd/nkVdJpNi4b7k2z0qoXbZTQKTpDdeSic9RC16iNOoiiB/SEXtCr9Wg9W2/W+2J0zSoyJ+gPrI9vPTWbtg==</latexit>

video stream
<latexit sha1_base64="tv8v5jh4gPs3lF/UcaOyaYFtsvY=">AAACEHicbVDLSgMxFM34rOOr6tJNsAhdlZlu1F3BjcsKji10Sslk7rShmWRIMoUy9Bfc+CtuXKi4denOvzF9CNp6IHA4554k90QZZ9p43peztr6xubVd2nF39/YPDstHx/da5opCQCWXqh0RDZwJCAwzHNqZApJGHFrR8Hrqt0agNJPizowz6KakL1jCKDFW6pWrYQR9JgoKwoCauCMWg8TaTO9wQxDxj9MrV7yaNwNeJf6CVNACzV75M4wlzVMbp5xo3fG9zHQLogyjHCZumGvICB2SPnQsFSQF3S1mG03wuVVinEhljzB4pv5OFCTVepxGdjIlZqCXvan4n9fJTXLZLZjIcgOCzh9Kco6NxNN6cMwUUMPHlhCqmP0rpgOiCLUdaNeW4C+vvEqCeu2q5t/WK43qoo0SOkVnqIp8dIEa6AY1UYAoekBP6AW9Oo/Os/PmvM9H15xF5gT9gfPxDbN+nbA=</latexit><latexit sha1_base64="tv8v5jh4gPs3lF/UcaOyaYFtsvY=">AAACEHicbVDLSgMxFM34rOOr6tJNsAhdlZlu1F3BjcsKji10Sslk7rShmWRIMoUy9Bfc+CtuXKi4denOvzF9CNp6IHA4554k90QZZ9p43peztr6xubVd2nF39/YPDstHx/da5opCQCWXqh0RDZwJCAwzHNqZApJGHFrR8Hrqt0agNJPizowz6KakL1jCKDFW6pWrYQR9JgoKwoCauCMWg8TaTO9wQxDxj9MrV7yaNwNeJf6CVNACzV75M4wlzVMbp5xo3fG9zHQLogyjHCZumGvICB2SPnQsFSQF3S1mG03wuVVinEhljzB4pv5OFCTVepxGdjIlZqCXvan4n9fJTXLZLZjIcgOCzh9Kco6NxNN6cMwUUMPHlhCqmP0rpgOiCLUdaNeW4C+vvEqCeu2q5t/WK43qoo0SOkVnqIp8dIEa6AY1UYAoekBP6AW9Oo/Os/PmvM9H15xF5gT9gfPxDbN+nbA=</latexit><latexit sha1_base64="tv8v5jh4gPs3lF/UcaOyaYFtsvY=">AAACEHicbVDLSgMxFM34rOOr6tJNsAhdlZlu1F3BjcsKji10Sslk7rShmWRIMoUy9Bfc+CtuXKi4denOvzF9CNp6IHA4554k90QZZ9p43peztr6xubVd2nF39/YPDstHx/da5opCQCWXqh0RDZwJCAwzHNqZApJGHFrR8Hrqt0agNJPizowz6KakL1jCKDFW6pWrYQR9JgoKwoCauCMWg8TaTO9wQxDxj9MrV7yaNwNeJf6CVNACzV75M4wlzVMbp5xo3fG9zHQLogyjHCZumGvICB2SPnQsFSQF3S1mG03wuVVinEhljzB4pv5OFCTVepxGdjIlZqCXvan4n9fJTXLZLZjIcgOCzh9Kco6NxNN6cMwUUMPHlhCqmP0rpgOiCLUdaNeW4C+vvEqCeu2q5t/WK43qoo0SOkVnqIp8dIEa6AY1UYAoekBP6AW9Oo/Os/PmvM9H15xF5gT9gfPxDbN+nbA=</latexit><latexit sha1_base64="tv8v5jh4gPs3lF/UcaOyaYFtsvY=">AAACEHicbVDLSgMxFM34rOOr6tJNsAhdlZlu1F3BjcsKji10Sslk7rShmWRIMoUy9Bfc+CtuXKi4denOvzF9CNp6IHA4554k90QZZ9p43peztr6xubVd2nF39/YPDstHx/da5opCQCWXqh0RDZwJCAwzHNqZApJGHFrR8Hrqt0agNJPizowz6KakL1jCKDFW6pWrYQR9JgoKwoCauCMWg8TaTO9wQxDxj9MrV7yaNwNeJf6CVNACzV75M4wlzVMbp5xo3fG9zHQLogyjHCZumGvICB2SPnQsFSQF3S1mG03wuVVinEhljzB4pv5OFCTVepxGdjIlZqCXvan4n9fJTXLZLZjIcgOCzh9Kco6NxNN6cMwUUMPHlhCqmP0rpgOiCLUdaNeW4C+vvEqCeu2q5t/WK43qoo0SOkVnqIp8dIEa6AY1UYAoekBP6AW9Oo/Os/PmvM9H15xF5gT9gfPxDbN+nbA=</latexit>

RNN
<latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit>

RNN
<latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit>rt−1

<latexit sha1_base64="1rbc+gZHaqLmGJLkenaEBa002fg=">AAACDXicbVDLSsNAFJ3UV42vqEs3g22hG0vSjboruHFZwdpCG8pketMOnUzCzEQoIV/gxl9x40LFrXt3/o3Th6CtBwYO59zDnXuChDOlXffLKqytb2xuFbftnd29/QPn8OhOxamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Orqd++B6lYLG71JAE/IkPBQkaJNlLfqfQCGDKRURAaZG6XZT/TZ15etnsgBj9y3ym5NXcGvEq8BSmhBZp957M3iGkamTjlRKmu5ybaz4jUjHLI7V6qICF0TIbQNVSQCJSfzc7JccUoAxzG0jyh8Uz9nchIpNQkCsxkRPRILXtT8T+vm+rwws+YSFINgs4XhSnHOsbTbvCASaCaTwwhVDLzV0xHRBJqOlC2KcFbPnmVtOq1y5p3Uy81qos2iugEnaIq8tA5aqBr1EQtRNEDekIv6NV6tJ6tN+t9PlqwFplj9AfWxzc1pZuy</latexit><latexit sha1_base64="1rbc+gZHaqLmGJLkenaEBa002fg=">AAACDXicbVDLSsNAFJ3UV42vqEs3g22hG0vSjboruHFZwdpCG8pketMOnUzCzEQoIV/gxl9x40LFrXt3/o3Th6CtBwYO59zDnXuChDOlXffLKqytb2xuFbftnd29/QPn8OhOxamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Orqd++B6lYLG71JAE/IkPBQkaJNlLfqfQCGDKRURAaZG6XZT/TZ15etnsgBj9y3ym5NXcGvEq8BSmhBZp957M3iGkamTjlRKmu5ybaz4jUjHLI7V6qICF0TIbQNVSQCJSfzc7JccUoAxzG0jyh8Uz9nchIpNQkCsxkRPRILXtT8T+vm+rwws+YSFINgs4XhSnHOsbTbvCASaCaTwwhVDLzV0xHRBJqOlC2KcFbPnmVtOq1y5p3Uy81qos2iugEnaIq8tA5aqBr1EQtRNEDekIv6NV6tJ6tN+t9PlqwFplj9AfWxzc1pZuy</latexit><latexit sha1_base64="1rbc+gZHaqLmGJLkenaEBa002fg=">AAACDXicbVDLSsNAFJ3UV42vqEs3g22hG0vSjboruHFZwdpCG8pketMOnUzCzEQoIV/gxl9x40LFrXt3/o3Th6CtBwYO59zDnXuChDOlXffLKqytb2xuFbftnd29/QPn8OhOxamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Orqd++B6lYLG71JAE/IkPBQkaJNlLfqfQCGDKRURAaZG6XZT/TZ15etnsgBj9y3ym5NXcGvEq8BSmhBZp957M3iGkamTjlRKmu5ybaz4jUjHLI7V6qICF0TIbQNVSQCJSfzc7JccUoAxzG0jyh8Uz9nchIpNQkCsxkRPRILXtT8T+vm+rwws+YSFINgs4XhSnHOsbTbvCASaCaTwwhVDLzV0xHRBJqOlC2KcFbPnmVtOq1y5p3Uy81qos2iugEnaIq8tA5aqBr1EQtRNEDekIv6NV6tJ6tN+t9PlqwFplj9AfWxzc1pZuy</latexit><latexit sha1_base64="1rbc+gZHaqLmGJLkenaEBa002fg=">AAACDXicbVDLSsNAFJ3UV42vqEs3g22hG0vSjboruHFZwdpCG8pketMOnUzCzEQoIV/gxl9x40LFrXt3/o3Th6CtBwYO59zDnXuChDOlXffLKqytb2xuFbftnd29/QPn8OhOxamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Orqd++B6lYLG71JAE/IkPBQkaJNlLfqfQCGDKRURAaZG6XZT/TZ15etnsgBj9y3ym5NXcGvEq8BSmhBZp957M3iGkamTjlRKmu5ybaz4jUjHLI7V6qICF0TIbQNVSQCJSfzc7JccUoAxzG0jyh8Uz9nchIpNQkCsxkRPRILXtT8T+vm+rwws+YSFINgs4XhSnHOsbTbvCASaCaTwwhVDLzV0xHRBJqOlC2KcFbPnmVtOq1y5p3Uy81qos2iugEnaIq8tA5aqBr1EQtRNEDekIv6NV6tJ6tN+t9PlqwFplj9AfWxzc1pZuy</latexit>

gt−1
<latexit sha1_base64="yzX8Dk93KrfNdGHgx6JSbbSoHms=">AAACDXicbVDLSsNAFJ3UV42vqEs3wbbQjSXpRt0V3LisYG2hDWEyuUmHTiZhZiKU0C9w46+4caHi1r07/8bpQ9DWAwOHc+7hzj1BxqhUjvNllNbWNza3ytvmzu7e/oF1eHQn01wQ6JCUpaIXYAmMcugoqhj0MgE4CRh0g9HV1O/eg5A05bdqnIGX4JjTiBKstORbtUEAMeUFAa5ATMxq7BfqzJ1UzQHw8Ef2rYrTcGawV4m7IBW0QNu3PgdhSvJExwnDUvZdJ1NegYWihMHEHOQSMkxGOIa+phwnIL1ids7ErmkltKNU6MeVPVN/JwqcSDlOAj2ZYDWUy95U/M/r5yq68ArKs1wBJ/NFUc5sldrTbuyQCiCKjTXBRFD9V5sMscBEdyBNXYK7fPIq6TQblw33pllp1RdtlNEJOkV15KJz1ELXqI06iKAH9IRe0KvxaDwbb8b7fLRkLDLH6A+Mj28kKJun</latexit><latexit sha1_base64="yzX8Dk93KrfNdGHgx6JSbbSoHms=">AAACDXicbVDLSsNAFJ3UV42vqEs3wbbQjSXpRt0V3LisYG2hDWEyuUmHTiZhZiKU0C9w46+4caHi1r07/8bpQ9DWAwOHc+7hzj1BxqhUjvNllNbWNza3ytvmzu7e/oF1eHQn01wQ6JCUpaIXYAmMcugoqhj0MgE4CRh0g9HV1O/eg5A05bdqnIGX4JjTiBKstORbtUEAMeUFAa5ATMxq7BfqzJ1UzQHw8Ef2rYrTcGawV4m7IBW0QNu3PgdhSvJExwnDUvZdJ1NegYWihMHEHOQSMkxGOIa+phwnIL1ids7ErmkltKNU6MeVPVN/JwqcSDlOAj2ZYDWUy95U/M/r5yq68ArKs1wBJ/NFUc5sldrTbuyQCiCKjTXBRFD9V5sMscBEdyBNXYK7fPIq6TQblw33pllp1RdtlNEJOkV15KJz1ELXqI06iKAH9IRe0KvxaDwbb8b7fLRkLDLH6A+Mj28kKJun</latexit><latexit sha1_base64="yzX8Dk93KrfNdGHgx6JSbbSoHms=">AAACDXicbVDLSsNAFJ3UV42vqEs3wbbQjSXpRt0V3LisYG2hDWEyuUmHTiZhZiKU0C9w46+4caHi1r07/8bpQ9DWAwOHc+7hzj1BxqhUjvNllNbWNza3ytvmzu7e/oF1eHQn01wQ6JCUpaIXYAmMcugoqhj0MgE4CRh0g9HV1O/eg5A05bdqnIGX4JjTiBKstORbtUEAMeUFAa5ATMxq7BfqzJ1UzQHw8Ef2rYrTcGawV4m7IBW0QNu3PgdhSvJExwnDUvZdJ1NegYWihMHEHOQSMkxGOIa+phwnIL1ids7ErmkltKNU6MeVPVN/JwqcSDlOAj2ZYDWUy95U/M/r5yq68ArKs1wBJ/NFUc5sldrTbuyQCiCKjTXBRFD9V5sMscBEdyBNXYK7fPIq6TQblw33pllp1RdtlNEJOkV15KJz1ELXqI06iKAH9IRe0KvxaDwbb8b7fLRkLDLH6A+Mj28kKJun</latexit><latexit sha1_base64="yzX8Dk93KrfNdGHgx6JSbbSoHms=">AAACDXicbVDLSsNAFJ3UV42vqEs3wbbQjSXpRt0V3LisYG2hDWEyuUmHTiZhZiKU0C9w46+4caHi1r07/8bpQ9DWAwOHc+7hzj1BxqhUjvNllNbWNza3ytvmzu7e/oF1eHQn01wQ6JCUpaIXYAmMcugoqhj0MgE4CRh0g9HV1O/eg5A05bdqnIGX4JjTiBKstORbtUEAMeUFAa5ATMxq7BfqzJ1UzQHw8Ef2rYrTcGawV4m7IBW0QNu3PgdhSvJExwnDUvZdJ1NegYWihMHEHOQSMkxGOIa+phwnIL1ids7ErmkltKNU6MeVPVN/JwqcSDlOAj2ZYDWUy95U/M/r5yq68ArKs1wBJ/NFUc5sldrTbuyQCiCKjTXBRFD9V5sMscBEdyBNXYK7fPIq6TQblw33pllp1RdtlNEJOkV15KJz1ELXqI06iKAH9IRe0KvxaDwbb8b7fLRkLDLH6A+Mj28kKJun</latexit>

gt
<latexit sha1_base64="uu12jd0B8LZaVIoujm9hG9bt468=">AAACC3icbVDLSsNAFJ3UV42vqks3wVboqiTdqLuCG5cVjC00oUwmN+nQySTMTIQS8gFu/BU3LlTc+gPu/BunD0FbDwwczjmXO/cEGaNS2faXUVlb39jcqm6bO7t7+we1w6M7meaCgEtSlop+gCUwysFVVDHoZwJwEjDoBeOrqd+7ByFpym/VJAM/wTGnESVYaWlYq3sBxJQXBLgCUZqNeFiosmF6wMMfUafslj2DtUqcBamjBbrD2qcXpiRP9DhhWMqBY2fKL7BQlDAoTS+XkGEyxjEMNOU4AekXs2NK60wroRWlQj+urJn6e6LAiZSTJNDJBKuRXPam4n/eIFfRhV9QnuUKOJkvinJmqdSaNmOFVABRbKIJJoLqv1pkhAUmugNp6hKc5ZNXidtuXbacm3a901y0UUUn6BQ1kYPOUQddoy5yEUEP6Am9oFfj0Xg23oz3ebRiLGaO0R8YH982SJs1</latexit><latexit sha1_base64="uu12jd0B8LZaVIoujm9hG9bt468=">AAACC3icbVDLSsNAFJ3UV42vqks3wVboqiTdqLuCG5cVjC00oUwmN+nQySTMTIQS8gFu/BU3LlTc+gPu/BunD0FbDwwczjmXO/cEGaNS2faXUVlb39jcqm6bO7t7+we1w6M7meaCgEtSlop+gCUwysFVVDHoZwJwEjDoBeOrqd+7ByFpym/VJAM/wTGnESVYaWlYq3sBxJQXBLgCUZqNeFiosmF6wMMfUafslj2DtUqcBamjBbrD2qcXpiRP9DhhWMqBY2fKL7BQlDAoTS+XkGEyxjEMNOU4AekXs2NK60wroRWlQj+urJn6e6LAiZSTJNDJBKuRXPam4n/eIFfRhV9QnuUKOJkvinJmqdSaNmOFVABRbKIJJoLqv1pkhAUmugNp6hKc5ZNXidtuXbacm3a901y0UUUn6BQ1kYPOUQddoy5yEUEP6Am9oFfj0Xg23oz3ebRiLGaO0R8YH982SJs1</latexit><latexit sha1_base64="uu12jd0B8LZaVIoujm9hG9bt468=">AAACC3icbVDLSsNAFJ3UV42vqks3wVboqiTdqLuCG5cVjC00oUwmN+nQySTMTIQS8gFu/BU3LlTc+gPu/BunD0FbDwwczjmXO/cEGaNS2faXUVlb39jcqm6bO7t7+we1w6M7meaCgEtSlop+gCUwysFVVDHoZwJwEjDoBeOrqd+7ByFpym/VJAM/wTGnESVYaWlYq3sBxJQXBLgCUZqNeFiosmF6wMMfUafslj2DtUqcBamjBbrD2qcXpiRP9DhhWMqBY2fKL7BQlDAoTS+XkGEyxjEMNOU4AekXs2NK60wroRWlQj+urJn6e6LAiZSTJNDJBKuRXPam4n/eIFfRhV9QnuUKOJkvinJmqdSaNmOFVABRbKIJJoLqv1pkhAUmugNp6hKc5ZNXidtuXbacm3a901y0UUUn6BQ1kYPOUQddoy5yEUEP6Am9oFfj0Xg23oz3ebRiLGaO0R8YH982SJs1</latexit><latexit sha1_base64="uu12jd0B8LZaVIoujm9hG9bt468=">AAACC3icbVDLSsNAFJ3UV42vqks3wVboqiTdqLuCG5cVjC00oUwmN+nQySTMTIQS8gFu/BU3LlTc+gPu/BunD0FbDwwczjmXO/cEGaNS2faXUVlb39jcqm6bO7t7+we1w6M7meaCgEtSlop+gCUwysFVVDHoZwJwEjDoBeOrqd+7ByFpym/VJAM/wTGnESVYaWlYq3sBxJQXBLgCUZqNeFiosmF6wMMfUafslj2DtUqcBamjBbrD2qcXpiRP9DhhWMqBY2fKL7BQlDAoTS+XkGEyxjEMNOU4AekXs2NK60wroRWlQj+urJn6e6LAiZSTJNDJBKuRXPam4n/eIFfRhV9QnuUKOJkvinJmqdSaNmOFVABRbKIJJoLqv1pkhAUmugNp6hKc5ZNXidtuXbacm3a901y0UUUn6BQ1kYPOUQddoy5yEUEP6Am9oFfj0Xg23oz3ebRiLGaO0R8YH982SJs1</latexit>

rt
<latexit sha1_base64="Clq5Cfm2vgFbNe3s9vp/CSS8cH0=">AAACC3icbVDLSsNAFJ3UV42vqks3wVboqiTdqLuCG5cVjC00oUwmN+3QySTMTIQS8gFu/BU3LlTc+gPu/BunbQRtPTBwOOdc7twTpIxKZdtfRmVtfWNzq7pt7uzu7R/UDo/uZJIJAi5JWCL6AZbAKAdXUcWgnwrAccCgF0yuZn7vHoSkCb9V0xT8GI84jSjBSkvDWt0LYER5ToArEIXZEMNcFQ3TAx7+iDplt+w5rFXilKSOSnSHtU8vTEgW63HCsJQDx06Vn2OhKGFQmF4mIcVkgkcw0JTjGKSfz48prDOthFaUCP24subq74kcx1JO40AnY6zGctmbif95g0xFF35OeZop4GSxKMqYpRJr1owVUgFEsakmmAiq/2qRMRaY6A6kqUtwlk9eJW67ddlybtr1TrNso4pO0ClqIgedow66Rl3kIoIe0BN6Qa/Go/FsvBnvi2jFKGeO0R8YH99Hr5tA</latexit><latexit sha1_base64="Clq5Cfm2vgFbNe3s9vp/CSS8cH0=">AAACC3icbVDLSsNAFJ3UV42vqks3wVboqiTdqLuCG5cVjC00oUwmN+3QySTMTIQS8gFu/BU3LlTc+gPu/BunbQRtPTBwOOdc7twTpIxKZdtfRmVtfWNzq7pt7uzu7R/UDo/uZJIJAi5JWCL6AZbAKAdXUcWgnwrAccCgF0yuZn7vHoSkCb9V0xT8GI84jSjBSkvDWt0LYER5ToArEIXZEMNcFQ3TAx7+iDplt+w5rFXilKSOSnSHtU8vTEgW63HCsJQDx06Vn2OhKGFQmF4mIcVkgkcw0JTjGKSfz48prDOthFaUCP24subq74kcx1JO40AnY6zGctmbif95g0xFF35OeZop4GSxKMqYpRJr1owVUgFEsakmmAiq/2qRMRaY6A6kqUtwlk9eJW67ddlybtr1TrNso4pO0ClqIgedow66Rl3kIoIe0BN6Qa/Go/FsvBnvi2jFKGeO0R8YH99Hr5tA</latexit><latexit sha1_base64="Clq5Cfm2vgFbNe3s9vp/CSS8cH0=">AAACC3icbVDLSsNAFJ3UV42vqks3wVboqiTdqLuCG5cVjC00oUwmN+3QySTMTIQS8gFu/BU3LlTc+gPu/BunbQRtPTBwOOdc7twTpIxKZdtfRmVtfWNzq7pt7uzu7R/UDo/uZJIJAi5JWCL6AZbAKAdXUcWgnwrAccCgF0yuZn7vHoSkCb9V0xT8GI84jSjBSkvDWt0LYER5ToArEIXZEMNcFQ3TAx7+iDplt+w5rFXilKSOSnSHtU8vTEgW63HCsJQDx06Vn2OhKGFQmF4mIcVkgkcw0JTjGKSfz48prDOthFaUCP24subq74kcx1JO40AnY6zGctmbif95g0xFF35OeZop4GSxKMqYpRJr1owVUgFEsakmmAiq/2qRMRaY6A6kqUtwlk9eJW67ddlybtr1TrNso4pO0ClqIgedow66Rl3kIoIe0BN6Qa/Go/FsvBnvi2jFKGeO0R8YH99Hr5tA</latexit><latexit sha1_base64="Clq5Cfm2vgFbNe3s9vp/CSS8cH0=">AAACC3icbVDLSsNAFJ3UV42vqks3wVboqiTdqLuCG5cVjC00oUwmN+3QySTMTIQS8gFu/BU3LlTc+gPu/BunbQRtPTBwOOdc7twTpIxKZdtfRmVtfWNzq7pt7uzu7R/UDo/uZJIJAi5JWCL6AZbAKAdXUcWgnwrAccCgF0yuZn7vHoSkCb9V0xT8GI84jSjBSkvDWt0LYER5ToArEIXZEMNcFQ3TAx7+iDplt+w5rFXilKSOSnSHtU8vTEgW63HCsJQDx06Vn2OhKGFQmF4mIcVkgkcw0JTjGKSfz48prDOthFaUCP24subq74kcx1JO40AnY6zGctmbif95g0xFF35OeZop4GSxKMqYpRJr1owVUgFEsakmmAiq/2qRMRaY6A6kqUtwlk9eJW67ddlybtr1TrNso4pO0ClqIgedow66Rl3kIoIe0BN6Qa/Go/FsvBnvi2jFKGeO0R8YH99Hr5tA</latexit>

. . .
<latexit sha1_base64="E21iIXh2YHf14GxWPuZ9SSzttl8=">AAACDHicbVDLSsNAFJ34rPEVdekm2AquStKNuiu4cVnB2kITymRy0w6dzISZiVBCf8CNv+LGhYpbP8Cdf+O0jaCtBwYO59zDnXuijFGlPe/LWlldW9/YrGzZ2zu7e/vOweGdErkk0CaCCdmNsAJGObQ11Qy6mQScRgw60ehq6nfuQSoq+K0eZxCmeMBpQgnWRuo7tSCCAeUFAa5BTuxawGKhVc0OgMc/at+penVvBneZ+CWpohKtvvMZxILkqYkThpXq+V6mwwJLTQmDiR3kCjJMRngAPUM5TkGFxeyaiXtqlNhNhDSPa3em/k4UOFVqnEZmMsV6qBa9qfif18t1chEWlGe5Bk7mi5KcuVq402rcmEogmo0NwURS81eXDLHExHSgbFOCv3jyMmk36pd1/6ZRbTbKNiroGJ2gM+Sjc9RE16iF2oigB/SEXtCr9Wg9W2/W+3x0xSozR+gPrI9v47+bmQ==</latexit><latexit sha1_base64="E21iIXh2YHf14GxWPuZ9SSzttl8=">AAACDHicbVDLSsNAFJ34rPEVdekm2AquStKNuiu4cVnB2kITymRy0w6dzISZiVBCf8CNv+LGhYpbP8Cdf+O0jaCtBwYO59zDnXuijFGlPe/LWlldW9/YrGzZ2zu7e/vOweGdErkk0CaCCdmNsAJGObQ11Qy6mQScRgw60ehq6nfuQSoq+K0eZxCmeMBpQgnWRuo7tSCCAeUFAa5BTuxawGKhVc0OgMc/at+penVvBneZ+CWpohKtvvMZxILkqYkThpXq+V6mwwJLTQmDiR3kCjJMRngAPUM5TkGFxeyaiXtqlNhNhDSPa3em/k4UOFVqnEZmMsV6qBa9qfif18t1chEWlGe5Bk7mi5KcuVq402rcmEogmo0NwURS81eXDLHExHSgbFOCv3jyMmk36pd1/6ZRbTbKNiroGJ2gM+Sjc9RE16iF2oigB/SEXtCr9Wg9W2/W+3x0xSozR+gPrI9v47+bmQ==</latexit><latexit sha1_base64="E21iIXh2YHf14GxWPuZ9SSzttl8=">AAACDHicbVDLSsNAFJ34rPEVdekm2AquStKNuiu4cVnB2kITymRy0w6dzISZiVBCf8CNv+LGhYpbP8Cdf+O0jaCtBwYO59zDnXuijFGlPe/LWlldW9/YrGzZ2zu7e/vOweGdErkk0CaCCdmNsAJGObQ11Qy6mQScRgw60ehq6nfuQSoq+K0eZxCmeMBpQgnWRuo7tSCCAeUFAa5BTuxawGKhVc0OgMc/at+penVvBneZ+CWpohKtvvMZxILkqYkThpXq+V6mwwJLTQmDiR3kCjJMRngAPUM5TkGFxeyaiXtqlNhNhDSPa3em/k4UOFVqnEZmMsV6qBa9qfif18t1chEWlGe5Bk7mi5KcuVq402rcmEogmo0NwURS81eXDLHExHSgbFOCv3jyMmk36pd1/6ZRbTbKNiroGJ2gM+Sjc9RE16iF2oigB/SEXtCr9Wg9W2/W+3x0xSozR+gPrI9v47+bmQ==</latexit><latexit sha1_base64="E21iIXh2YHf14GxWPuZ9SSzttl8=">AAACDHicbVDLSsNAFJ34rPEVdekm2AquStKNuiu4cVnB2kITymRy0w6dzISZiVBCf8CNv+LGhYpbP8Cdf+O0jaCtBwYO59zDnXuijFGlPe/LWlldW9/YrGzZ2zu7e/vOweGdErkk0CaCCdmNsAJGObQ11Qy6mQScRgw60ehq6nfuQSoq+K0eZxCmeMBpQgnWRuo7tSCCAeUFAa5BTuxawGKhVc0OgMc/at+penVvBneZ+CWpohKtvvMZxILkqYkThpXq+V6mwwJLTQmDiR3kCjJMRngAPUM5TkGFxeyaiXtqlNhNhDSPa3em/k4UOFVqnEZmMsV6qBa9qfif18t1chEWlGe5Bk7mi5KcuVq402rcmEogmo0NwURS81eXDLHExHSgbFOCv3jyMmk36pd1/6ZRbTbKNiroGJ2gM+Sjc9RE16iF2oigB/SEXtCr9Wg9W2/W+3x0xSozR+gPrI9v47+bmQ==</latexit>

. . .
<latexit sha1_base64="E21iIXh2YHf14GxWPuZ9SSzttl8=">AAACDHicbVDLSsNAFJ34rPEVdekm2AquStKNuiu4cVnB2kITymRy0w6dzISZiVBCf8CNv+LGhYpbP8Cdf+O0jaCtBwYO59zDnXuijFGlPe/LWlldW9/YrGzZ2zu7e/vOweGdErkk0CaCCdmNsAJGObQ11Qy6mQScRgw60ehq6nfuQSoq+K0eZxCmeMBpQgnWRuo7tSCCAeUFAa5BTuxawGKhVc0OgMc/at+penVvBneZ+CWpohKtvvMZxILkqYkThpXq+V6mwwJLTQmDiR3kCjJMRngAPUM5TkGFxeyaiXtqlNhNhDSPa3em/k4UOFVqnEZmMsV6qBa9qfif18t1chEWlGe5Bk7mi5KcuVq402rcmEogmo0NwURS81eXDLHExHSgbFOCv3jyMmk36pd1/6ZRbTbKNiroGJ2gM+Sjc9RE16iF2oigB/SEXtCr9Wg9W2/W+3x0xSozR+gPrI9v47+bmQ==</latexit><latexit sha1_base64="E21iIXh2YHf14GxWPuZ9SSzttl8=">AAACDHicbVDLSsNAFJ34rPEVdekm2AquStKNuiu4cVnB2kITymRy0w6dzISZiVBCf8CNv+LGhYpbP8Cdf+O0jaCtBwYO59zDnXuijFGlPe/LWlldW9/YrGzZ2zu7e/vOweGdErkk0CaCCdmNsAJGObQ11Qy6mQScRgw60ehq6nfuQSoq+K0eZxCmeMBpQgnWRuo7tSCCAeUFAa5BTuxawGKhVc0OgMc/at+penVvBneZ+CWpohKtvvMZxILkqYkThpXq+V6mwwJLTQmDiR3kCjJMRngAPUM5TkGFxeyaiXtqlNhNhDSPa3em/k4UOFVqnEZmMsV6qBa9qfif18t1chEWlGe5Bk7mi5KcuVq402rcmEogmo0NwURS81eXDLHExHSgbFOCv3jyMmk36pd1/6ZRbTbKNiroGJ2gM+Sjc9RE16iF2oigB/SEXtCr9Wg9W2/W+3x0xSozR+gPrI9v47+bmQ==</latexit><latexit sha1_base64="E21iIXh2YHf14GxWPuZ9SSzttl8=">AAACDHicbVDLSsNAFJ34rPEVdekm2AquStKNuiu4cVnB2kITymRy0w6dzISZiVBCf8CNv+LGhYpbP8Cdf+O0jaCtBwYO59zDnXuijFGlPe/LWlldW9/YrGzZ2zu7e/vOweGdErkk0CaCCdmNsAJGObQ11Qy6mQScRgw60ehq6nfuQSoq+K0eZxCmeMBpQgnWRuo7tSCCAeUFAa5BTuxawGKhVc0OgMc/at+penVvBneZ+CWpohKtvvMZxILkqYkThpXq+V6mwwJLTQmDiR3kCjJMRngAPUM5TkGFxeyaiXtqlNhNhDSPa3em/k4UOFVqnEZmMsV6qBa9qfif18t1chEWlGe5Bk7mi5KcuVq402rcmEogmo0NwURS81eXDLHExHSgbFOCv3jyMmk36pd1/6ZRbTbKNiroGJ2gM+Sjc9RE16iF2oigB/SEXtCr9Wg9W2/W+3x0xSozR+gPrI9v47+bmQ==</latexit><latexit sha1_base64="E21iIXh2YHf14GxWPuZ9SSzttl8=">AAACDHicbVDLSsNAFJ34rPEVdekm2AquStKNuiu4cVnB2kITymRy0w6dzISZiVBCf8CNv+LGhYpbP8Cdf+O0jaCtBwYO59zDnXuijFGlPe/LWlldW9/YrGzZ2zu7e/vOweGdErkk0CaCCdmNsAJGObQ11Qy6mQScRgw60ehq6nfuQSoq+K0eZxCmeMBpQgnWRuo7tSCCAeUFAa5BTuxawGKhVc0OgMc/at+penVvBneZ+CWpohKtvvMZxILkqYkThpXq+V6mwwJLTQmDiR3kCjJMRngAPUM5TkGFxeyaiXtqlNhNhDSPa3em/k4UOFVqnEZmMsV6qBa9qfif18t1chEWlGe5Bk7mi5KcuVq402rcmEogmo0NwURS81eXDLHExHSgbFOCv3jyMmk36pd1/6ZRbTbKNiroGJ2gM+Sjc9RE16iF2oigB/SEXtCr9Wg9W2/W+3x0xSozR+gPrI9v47+bmQ==</latexit>
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Two sets of objects with semantic definitions:

ok
t = [ btut ct]: bt – mask,

ut – appearance, ct – class

Ot′ =
{

ok
t′

}K ′

k=1
, Ot =

{

ok
t

}K

k=1

◦ Mask-RCNN predictions,

◦ ROI pool on final feature maps,

◦ 81 different object classes

Relations between different frames:

General function to learn:
gt = g(o1

t′, . . . ,o
K ′

t′ ,o
1
t , . . . ,o

K
t )

Inter-frame object interactions:
gt =

∑

j,k hθ(o
j
t′,o

k
t )

◦ object relationships over time,

◦ previous frame sampled during
training,

◦ averaging during testing

Long range reasoning and interactions:

rt = fφ(gt, rt−1)
◦ RNN over inter-frame interactions

◦ sequences of variable length

Two-headed network

person 0.86
person 0.87

knife 0.98
carrot 0.99

carrot 0.72

carrot 0.98

person 0.65

knife 0.99

carrot 0.97

carrot 0.97

carrot 0.93

carrot 0.86
carrot 0.95
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g
<latexit sha1_base64="tmImLkTZF+O5YGbg8oTN856phj0=">AAACHnicbVDLSgMxFM3UVx1fVZdugkXoqswURJcFNy4r2Ad0SslkbtvQTDIkmUIZ+iVu/BU3LhQRXOnfmLYjaOuBwOGcc5PcEyacaeN5X05hY3Nre6e46+7tHxwelY5PWlqmikKTSi5VJyQaOBPQNMxw6CQKSBxyaIfjm7nfnoDSTIp7M02gF5OhYANGibFSv3QZhDBkIqMgDKiZO2E6JRzbK7QUTAyDwI1llHJwAxDRT6xfKntVbwG8TvyclFGORr/0EUSSprEdp5xo3fW9xPQyogyjHGZukGpICB2TIXQtFSQG3csW683whVUiPJDKHmHwQv09kZFY62kc2mRMzEivenPxP6+bmsF1L2MiSQ0IunxokHJsJJ53hSOmgBo+tYRQxexfMR0RRajtQLu2BH915XXSqlV9r+rf1cr1Sl5HEZ2hc1RBPrpCdXSLGqiJKHpAT+gFvTqPzrPz5rwvowUnnzlFf+B8fgO3uKNd</latexit><latexit sha1_base64="tmImLkTZF+O5YGbg8oTN856phj0=">AAACHnicbVDLSgMxFM3UVx1fVZdugkXoqswURJcFNy4r2Ad0SslkbtvQTDIkmUIZ+iVu/BU3LhQRXOnfmLYjaOuBwOGcc5PcEyacaeN5X05hY3Nre6e46+7tHxwelY5PWlqmikKTSi5VJyQaOBPQNMxw6CQKSBxyaIfjm7nfnoDSTIp7M02gF5OhYANGibFSv3QZhDBkIqMgDKiZO2E6JRzbK7QUTAyDwI1llHJwAxDRT6xfKntVbwG8TvyclFGORr/0EUSSprEdp5xo3fW9xPQyogyjHGZukGpICB2TIXQtFSQG3csW683whVUiPJDKHmHwQv09kZFY62kc2mRMzEivenPxP6+bmsF1L2MiSQ0IunxokHJsJJ53hSOmgBo+tYRQxexfMR0RRajtQLu2BH915XXSqlV9r+rf1cr1Sl5HEZ2hc1RBPrpCdXSLGqiJKHpAT+gFvTqPzrPz5rwvowUnnzlFf+B8fgO3uKNd</latexit><latexit sha1_base64="tmImLkTZF+O5YGbg8oTN856phj0=">AAACHnicbVDLSgMxFM3UVx1fVZdugkXoqswURJcFNy4r2Ad0SslkbtvQTDIkmUIZ+iVu/BU3LhQRXOnfmLYjaOuBwOGcc5PcEyacaeN5X05hY3Nre6e46+7tHxwelY5PWlqmikKTSi5VJyQaOBPQNMxw6CQKSBxyaIfjm7nfnoDSTIp7M02gF5OhYANGibFSv3QZhDBkIqMgDKiZO2E6JRzbK7QUTAyDwI1llHJwAxDRT6xfKntVbwG8TvyclFGORr/0EUSSprEdp5xo3fW9xPQyogyjHGZukGpICB2TIXQtFSQG3csW683whVUiPJDKHmHwQv09kZFY62kc2mRMzEivenPxP6+bmsF1L2MiSQ0IunxokHJsJJ53hSOmgBo+tYRQxexfMR0RRajtQLu2BH915XXSqlV9r+rf1cr1Sl5HEZ2hc1RBPrpCdXSLGqiJKHpAT+gFvTqPzrPz5rwvowUnnzlFf+B8fgO3uKNd</latexit><latexit sha1_base64="tmImLkTZF+O5YGbg8oTN856phj0=">AAACHnicbVDLSgMxFM3UVx1fVZdugkXoqswURJcFNy4r2Ad0SslkbtvQTDIkmUIZ+iVu/BU3LhQRXOnfmLYjaOuBwOGcc5PcEyacaeN5X05hY3Nre6e46+7tHxwelY5PWlqmikKTSi5VJyQaOBPQNMxw6CQKSBxyaIfjm7nfnoDSTIp7M02gF5OhYANGibFSv3QZhDBkIqMgDKiZO2E6JRzbK7QUTAyDwI1llHJwAxDRT6xfKntVbwG8TvyclFGORr/0EUSSprEdp5xo3fW9xPQyogyjHGZukGpICB2TIXQtFSQG3csW683whVUiPJDKHmHwQv09kZFY62kc2mRMzEivenPxP6+bmsF1L2MiSQ0IunxokHJsJJ53hSOmgBo+tYRQxexfMR0RRajtQLu2BH915XXSqlV9r+rf1cr1Sl5HEZ2hc1RBPrpCdXSLGqiJKHpAT+gFvTqPzrPz5rwvowUnnzlFf+B8fgO3uKNd</latexit>

g
<latexit sha1_base64="tmImLkTZF+O5YGbg8oTN856phj0=">AAACHnicbVDLSgMxFM3UVx1fVZdugkXoqswURJcFNy4r2Ad0SslkbtvQTDIkmUIZ+iVu/BU3LhQRXOnfmLYjaOuBwOGcc5PcEyacaeN5X05hY3Nre6e46+7tHxwelY5PWlqmikKTSi5VJyQaOBPQNMxw6CQKSBxyaIfjm7nfnoDSTIp7M02gF5OhYANGibFSv3QZhDBkIqMgDKiZO2E6JRzbK7QUTAyDwI1llHJwAxDRT6xfKntVbwG8TvyclFGORr/0EUSSprEdp5xo3fW9xPQyogyjHGZukGpICB2TIXQtFSQG3csW683whVUiPJDKHmHwQv09kZFY62kc2mRMzEivenPxP6+bmsF1L2MiSQ0IunxokHJsJJ53hSOmgBo+tYRQxexfMR0RRajtQLu2BH915XXSqlV9r+rf1cr1Sl5HEZ2hc1RBPrpCdXSLGqiJKHpAT+gFvTqPzrPz5rwvowUnnzlFf+B8fgO3uKNd</latexit><latexit sha1_base64="tmImLkTZF+O5YGbg8oTN856phj0=">AAACHnicbVDLSgMxFM3UVx1fVZdugkXoqswURJcFNy4r2Ad0SslkbtvQTDIkmUIZ+iVu/BU3LhQRXOnfmLYjaOuBwOGcc5PcEyacaeN5X05hY3Nre6e46+7tHxwelY5PWlqmikKTSi5VJyQaOBPQNMxw6CQKSBxyaIfjm7nfnoDSTIp7M02gF5OhYANGibFSv3QZhDBkIqMgDKiZO2E6JRzbK7QUTAyDwI1llHJwAxDRT6xfKntVbwG8TvyclFGORr/0EUSSprEdp5xo3fW9xPQyogyjHGZukGpICB2TIXQtFSQG3csW683whVUiPJDKHmHwQv09kZFY62kc2mRMzEivenPxP6+bmsF1L2MiSQ0IunxokHJsJJ53hSOmgBo+tYRQxexfMR0RRajtQLu2BH915XXSqlV9r+rf1cr1Sl5HEZ2hc1RBPrpCdXSLGqiJKHpAT+gFvTqPzrPz5rwvowUnnzlFf+B8fgO3uKNd</latexit><latexit sha1_base64="tmImLkTZF+O5YGbg8oTN856phj0=">AAACHnicbVDLSgMxFM3UVx1fVZdugkXoqswURJcFNy4r2Ad0SslkbtvQTDIkmUIZ+iVu/BU3LhQRXOnfmLYjaOuBwOGcc5PcEyacaeN5X05hY3Nre6e46+7tHxwelY5PWlqmikKTSi5VJyQaOBPQNMxw6CQKSBxyaIfjm7nfnoDSTIp7M02gF5OhYANGibFSv3QZhDBkIqMgDKiZO2E6JRzbK7QUTAyDwI1llHJwAxDRT6xfKntVbwG8TvyclFGORr/0EUSSprEdp5xo3fW9xPQyogyjHGZukGpICB2TIXQtFSQG3csW683whVUiPJDKHmHwQv09kZFY62kc2mRMzEivenPxP6+bmsF1L2MiSQ0IunxokHJsJJ53hSOmgBo+tYRQxexfMR0RRajtQLu2BH915XXSqlV9r+rf1cr1Sl5HEZ2hc1RBPrpCdXSLGqiJKHpAT+gFvTqPzrPz5rwvowUnnzlFf+B8fgO3uKNd</latexit><latexit sha1_base64="tmImLkTZF+O5YGbg8oTN856phj0=">AAACHnicbVDLSgMxFM3UVx1fVZdugkXoqswURJcFNy4r2Ad0SslkbtvQTDIkmUIZ+iVu/BU3LhQRXOnfmLYjaOuBwOGcc5PcEyacaeN5X05hY3Nre6e46+7tHxwelY5PWlqmikKTSi5VJyQaOBPQNMxw6CQKSBxyaIfjm7nfnoDSTIp7M02gF5OhYANGibFSv3QZhDBkIqMgDKiZO2E6JRzbK7QUTAyDwI1llHJwAxDRT6xfKntVbwG8TvyclFGORr/0EUSSprEdp5xo3fW9xPQyogyjHGZukGpICB2TIXQtFSQG3csW683whVUiPJDKHmHwQv09kZFY62kc2mRMzEivenPxP6+bmsF1L2MiSQ0IunxokHJsJJ53hSOmgBo+tYRQxexfMR0RRajtQLu2BH915XXSqlV9r+rf1cr1Sl5HEZ2hc1RBPrpCdXSLGqiJKHpAT+gFvTqPzrPz5rwvowUnnzlFf+B8fgO3uKNd</latexit>

1
<latexit sha1_base64="+yopLAn0fTIZou3TyeBe9q287ls=">AAACEHicbVDLSsNAFJ3UV42vqEs3g63YjSXpRpcFNy4r2Ae0oUymN+3QySTMTIQS+glu/BU3LhRx69Kdf+O0jaCtBwYO59zDnXuChDOlXffLKqytb2xuFbftnd29/QPn8Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g/H1zG/fg1QsFnd6koAfkaFgIaNEG6nvnPcCGDKRURAa5NQOJYkAl/WFV7Z7IAY/Rt8puVV3DrxKvJyUUI5G3/nsDWKaRiZOOVGq67mJ9jMiNaMcpnYvVZAQOiZD6BoqzFrlZ/ODpvjMKAMcxtI8ofFc/Z3ISKTUJArMZET0SC17M/E/r5vq8MrPmEhSDYIuFoUpxzrGs3bwgEmgmk8MIVQy81dMR0QSajpQtinBWz55lbRqVc+tere1Ur2S11FEJ+gUVZCHLlEd3aAGaiKKHtATekGv1qP1bL1Z74vRgpVnjtEfWB/fzDmcVA==</latexit><latexit sha1_base64="+yopLAn0fTIZou3TyeBe9q287ls=">AAACEHicbVDLSsNAFJ3UV42vqEs3g63YjSXpRpcFNy4r2Ae0oUymN+3QySTMTIQS+glu/BU3LhRx69Kdf+O0jaCtBwYO59zDnXuChDOlXffLKqytb2xuFbftnd29/QPn8Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g/H1zG/fg1QsFnd6koAfkaFgIaNEG6nvnPcCGDKRURAa5NQOJYkAl/WFV7Z7IAY/Rt8puVV3DrxKvJyUUI5G3/nsDWKaRiZOOVGq67mJ9jMiNaMcpnYvVZAQOiZD6BoqzFrlZ/ODpvjMKAMcxtI8ofFc/Z3ISKTUJArMZET0SC17M/E/r5vq8MrPmEhSDYIuFoUpxzrGs3bwgEmgmk8MIVQy81dMR0QSajpQtinBWz55lbRqVc+tere1Ur2S11FEJ+gUVZCHLlEd3aAGaiKKHtATekGv1qP1bL1Z74vRgpVnjtEfWB/fzDmcVA==</latexit><latexit sha1_base64="+yopLAn0fTIZou3TyeBe9q287ls=">AAACEHicbVDLSsNAFJ3UV42vqEs3g63YjSXpRpcFNy4r2Ae0oUymN+3QySTMTIQS+glu/BU3LhRx69Kdf+O0jaCtBwYO59zDnXuChDOlXffLKqytb2xuFbftnd29/QPn8Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g/H1zG/fg1QsFnd6koAfkaFgIaNEG6nvnPcCGDKRURAa5NQOJYkAl/WFV7Z7IAY/Rt8puVV3DrxKvJyUUI5G3/nsDWKaRiZOOVGq67mJ9jMiNaMcpnYvVZAQOiZD6BoqzFrlZ/ODpvjMKAMcxtI8ofFc/Z3ISKTUJArMZET0SC17M/E/r5vq8MrPmEhSDYIuFoUpxzrGs3bwgEmgmk8MIVQy81dMR0QSajpQtinBWz55lbRqVc+tere1Ur2S11FEJ+gUVZCHLlEd3aAGaiKKHtATekGv1qP1bL1Z74vRgpVnjtEfWB/fzDmcVA==</latexit><latexit sha1_base64="+yopLAn0fTIZou3TyeBe9q287ls=">AAACEHicbVDLSsNAFJ3UV42vqEs3g63YjSXpRpcFNy4r2Ae0oUymN+3QySTMTIQS+glu/BU3LhRx69Kdf+O0jaCtBwYO59zDnXuChDOlXffLKqytb2xuFbftnd29/QPn8Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g/H1zG/fg1QsFnd6koAfkaFgIaNEG6nvnPcCGDKRURAa5NQOJYkAl/WFV7Z7IAY/Rt8puVV3DrxKvJyUUI5G3/nsDWKaRiZOOVGq67mJ9jMiNaMcpnYvVZAQOiZD6BoqzFrlZ/ODpvjMKAMcxtI8ofFc/Z3ISKTUJArMZET0SC17M/E/r5vq8MrPmEhSDYIuFoUpxzrGs3bwgEmgmk8MIVQy81dMR0QSajpQtinBWz55lbRqVc+tere1Ur2S11FEJ+gUVZCHLlEd3aAGaiKKHtATekGv1qP1bL1Z74vRgpVnjtEfWB/fzDmcVA==</latexit>

am
<latexit sha1_base64="nMCK45BwfY+jMWLarDV+Y+tO3e0=">AAACEXicbVC7TsMwFHV4lvAKMLJYVEidqqQLjJVYGItEH1IbVY5z01p1nMh2KlVRf4GFX2FhACFWNjb+BqcNErQcydLROffYvidIOVPadb+sjc2t7Z3dyp69f3B4dOycnHZUkkkKbZrwRPYCooAzAW3NNIdeKoHEAYduMLkp/O4UpGKJuNezFPyYjASLGCXaSEOnNghgxEROQWiQc3vKQkiw0sUd9gBE+OMMnapbdxfA68QrSRWVaA2dz0GY0Cw2ccqJUn3PTbWfE6kZ5TC3B5mClNAJGUHfUEFiUH6+2GiOL40S4iiR5giNF+rvRE5ipWZxYCZjosdq1SvE/7x+pqNrP2cizTQIunwoyjjWCS7qwSGTQDWfGUKoZOavmI6JJNR0oGxTgre68jrpNOqeW/fuGtVmrayjgs7RBaohD12hJrpFLdRGFD2gJ/SCXq1H69l6s96XoxtWmTlDf2B9fANUsp3c</latexit><latexit sha1_base64="nMCK45BwfY+jMWLarDV+Y+tO3e0=">AAACEXicbVC7TsMwFHV4lvAKMLJYVEidqqQLjJVYGItEH1IbVY5z01p1nMh2KlVRf4GFX2FhACFWNjb+BqcNErQcydLROffYvidIOVPadb+sjc2t7Z3dyp69f3B4dOycnHZUkkkKbZrwRPYCooAzAW3NNIdeKoHEAYduMLkp/O4UpGKJuNezFPyYjASLGCXaSEOnNghgxEROQWiQc3vKQkiw0sUd9gBE+OMMnapbdxfA68QrSRWVaA2dz0GY0Cw2ccqJUn3PTbWfE6kZ5TC3B5mClNAJGUHfUEFiUH6+2GiOL40S4iiR5giNF+rvRE5ipWZxYCZjosdq1SvE/7x+pqNrP2cizTQIunwoyjjWCS7qwSGTQDWfGUKoZOavmI6JJNR0oGxTgre68jrpNOqeW/fuGtVmrayjgs7RBaohD12hJrpFLdRGFD2gJ/SCXq1H69l6s96XoxtWmTlDf2B9fANUsp3c</latexit><latexit sha1_base64="nMCK45BwfY+jMWLarDV+Y+tO3e0=">AAACEXicbVC7TsMwFHV4lvAKMLJYVEidqqQLjJVYGItEH1IbVY5z01p1nMh2KlVRf4GFX2FhACFWNjb+BqcNErQcydLROffYvidIOVPadb+sjc2t7Z3dyp69f3B4dOycnHZUkkkKbZrwRPYCooAzAW3NNIdeKoHEAYduMLkp/O4UpGKJuNezFPyYjASLGCXaSEOnNghgxEROQWiQc3vKQkiw0sUd9gBE+OMMnapbdxfA68QrSRWVaA2dz0GY0Cw2ccqJUn3PTbWfE6kZ5TC3B5mClNAJGUHfUEFiUH6+2GiOL40S4iiR5giNF+rvRE5ipWZxYCZjosdq1SvE/7x+pqNrP2cizTQIunwoyjjWCS7qwSGTQDWfGUKoZOavmI6JJNR0oGxTgre68jrpNOqeW/fuGtVmrayjgs7RBaohD12hJrpFLdRGFD2gJ/SCXq1H69l6s96XoxtWmTlDf2B9fANUsp3c</latexit><latexit sha1_base64="nMCK45BwfY+jMWLarDV+Y+tO3e0=">AAACEXicbVC7TsMwFHV4lvAKMLJYVEidqqQLjJVYGItEH1IbVY5z01p1nMh2KlVRf4GFX2FhACFWNjb+BqcNErQcydLROffYvidIOVPadb+sjc2t7Z3dyp69f3B4dOycnHZUkkkKbZrwRPYCooAzAW3NNIdeKoHEAYduMLkp/O4UpGKJuNezFPyYjASLGCXaSEOnNghgxEROQWiQc3vKQkiw0sUd9gBE+OMMnapbdxfA68QrSRWVaA2dz0GY0Cw2ccqJUn3PTbWfE6kZ5TC3B5mClNAJGUHfUEFiUH6+2GiOL40S4iiR5giNF+rvRE5ipWZxYCZjosdq1SvE/7x+pqNrP2cizTQIunwoyjjWCS7qwSGTQDWfGUKoZOavmI6JJNR0oGxTgre68jrpNOqeW/fuGtVmrayjgs7RBaohD12hJrpFLdRGFD2gJ/SCXq1H69l6s96XoxtWmTlDf2B9fANUsp3c</latexit>

<latexit sha1_base64="eyOMvioT+D/1sXL1iXaCpv7HRBM=">AAACDnicbVDLSsNAFJ3UV42vqEs3wbbQjSXpRpcFNy4r2Ae0JUwmN+nQySTMTIQS8gVu/BU3LhRx69qdf+P0IWjrgYHDOfdw5x4/ZVQqx/kyShubW9s75V1zb//g8Mg6PunKJBMEOiRhiej7WAKjHDqKKgb9VACOfQY9f3I983v3ICRN+J2apjCKccRpSAlWWvKs2tCHiPKcAFcgCrMaebm6cIuqOQQe/MieVXEazhz2OnGXpIKWaHvW5zBISBbrOGFYyoHrpGqUY6EoYVCYw0xCiskERzDQlOMY5Cifn1PYNa0EdpgI/biy5+rvRI5jKaexrydjrMZy1ZuJ/3mDTIVXo5zyNFPAyWJRmDFbJfasGzugAohiU00wEVT/1SZjLDDRHUhTl+CunrxOus2G6zTc22alVV/WUUZn6BzVkYsuUQvdoDbqIIIe0BN6Qa/Go/FsvBnvi9GSscycoj8wPr4Bw1+b0w==</latexit><latexit sha1_base64="eyOMvioT+D/1sXL1iXaCpv7HRBM=">AAACDnicbVDLSsNAFJ3UV42vqEs3wbbQjSXpRpcFNy4r2Ae0JUwmN+nQySTMTIQS8gVu/BU3LhRx69qdf+P0IWjrgYHDOfdw5x4/ZVQqx/kyShubW9s75V1zb//g8Mg6PunKJBMEOiRhiej7WAKjHDqKKgb9VACOfQY9f3I983v3ICRN+J2apjCKccRpSAlWWvKs2tCHiPKcAFcgCrMaebm6cIuqOQQe/MieVXEazhz2OnGXpIKWaHvW5zBISBbrOGFYyoHrpGqUY6EoYVCYw0xCiskERzDQlOMY5Cifn1PYNa0EdpgI/biy5+rvRI5jKaexrydjrMZy1ZuJ/3mDTIVXo5zyNFPAyWJRmDFbJfasGzugAohiU00wEVT/1SZjLDDRHUhTl+CunrxOus2G6zTc22alVV/WUUZn6BzVkYsuUQvdoDbqIIIe0BN6Qa/Go/FsvBnvi9GSscycoj8wPr4Bw1+b0w==</latexit><latexit sha1_base64="eyOMvioT+D/1sXL1iXaCpv7HRBM=">AAACDnicbVDLSsNAFJ3UV42vqEs3wbbQjSXpRpcFNy4r2Ae0JUwmN+nQySTMTIQS8gVu/BU3LhRx69qdf+P0IWjrgYHDOfdw5x4/ZVQqx/kyShubW9s75V1zb//g8Mg6PunKJBMEOiRhiej7WAKjHDqKKgb9VACOfQY9f3I983v3ICRN+J2apjCKccRpSAlWWvKs2tCHiPKcAFcgCrMaebm6cIuqOQQe/MieVXEazhz2OnGXpIKWaHvW5zBISBbrOGFYyoHrpGqUY6EoYVCYw0xCiskERzDQlOMY5Cifn1PYNa0EdpgI/biy5+rvRI5jKaexrydjrMZy1ZuJ/3mDTIVXo5zyNFPAyWJRmDFbJfasGzugAohiU00wEVT/1SZjLDDRHUhTl+CunrxOus2G6zTc22alVV/WUUZn6BzVkYsuUQvdoDbqIIIe0BN6Qa/Go/FsvBnvi9GSscycoj8wPr4Bw1+b0w==</latexit><latexit sha1_base64="eyOMvioT+D/1sXL1iXaCpv7HRBM=">AAACDnicbVDLSsNAFJ3UV42vqEs3wbbQjSXpRpcFNy4r2Ae0JUwmN+nQySTMTIQS8gVu/BU3LhRx69qdf+P0IWjrgYHDOfdw5x4/ZVQqx/kyShubW9s75V1zb//g8Mg6PunKJBMEOiRhiej7WAKjHDqKKgb9VACOfQY9f3I983v3ICRN+J2apjCKccRpSAlWWvKs2tCHiPKcAFcgCrMaebm6cIuqOQQe/MieVXEazhz2OnGXpIKWaHvW5zBISBbrOGFYyoHrpGqUY6EoYVCYw0xCiskERzDQlOMY5Cifn1PYNa0EdpgI/biy5+rvRI5jKaexrydjrMZy1ZuJ/3mDTIVXo5zyNFPAyWJRmDFbJfasGzugAohiU00wEVT/1SZjLDDRHUhTl+CunrxOus2G6zTc22alVV/WUUZn6BzVkYsuUQvdoDbqIIIe0BN6Qa/Go/FsvBnvi9GSscycoj8wPr4Bw1+b0w==</latexit>

g
<latexit sha1_base64="7eqBVT48Qj/qTvpbEeW8nw8Ba2E=">AAACDHicbVDLSsNAFJ3UV42vqks3wVboqiTd6LLgxmUF+4AmlMnkJh06mYSZiVBCPsCNv+LGhSJu/QB3/o3TNoK2Hhg4nHMud+7xU0alsu0vo7KxubW9U9019/YPDo9qxyd9mWSCQI8kLBFDH0tglENPUcVgmArAsc9g4E+v5/7gHoSkCb9TsxS8GEechpRgpaVxre76EFGeE+AKRGE2onGuiobpAg9+RJ2yW/YC1jpxSlJHJbrj2qcbJCSL9ThhWMqRY6fKy7FQlDAoTDeTkGIyxRGMNOU4Bunli2MK60IrgRUmQj+urIX6eyLHsZSz2NfJGKuJXPXm4n/eKFPhlZdTnmYKOFkuCjNmqcSaN2MFVABRbKYJJoLqv1pkggUmugNp6hKc1ZPXSb/dcuyWc9uud5plHVV0hs5REznoEnXQDeqiHiLoAT2hF/RqPBrPxpvxvoxWjHLmFP2B8fEN1R+bYQ==</latexit><latexit sha1_base64="7eqBVT48Qj/qTvpbEeW8nw8Ba2E=">AAACDHicbVDLSsNAFJ3UV42vqks3wVboqiTd6LLgxmUF+4AmlMnkJh06mYSZiVBCPsCNv+LGhSJu/QB3/o3TNoK2Hhg4nHMud+7xU0alsu0vo7KxubW9U9019/YPDo9qxyd9mWSCQI8kLBFDH0tglENPUcVgmArAsc9g4E+v5/7gHoSkCb9TsxS8GEechpRgpaVxre76EFGeE+AKRGE2onGuiobpAg9+RJ2yW/YC1jpxSlJHJbrj2qcbJCSL9ThhWMqRY6fKy7FQlDAoTDeTkGIyxRGMNOU4Bunli2MK60IrgRUmQj+urIX6eyLHsZSz2NfJGKuJXPXm4n/eKFPhlZdTnmYKOFkuCjNmqcSaN2MFVABRbKYJJoLqv1pkggUmugNp6hKc1ZPXSb/dcuyWc9uud5plHVV0hs5REznoEnXQDeqiHiLoAT2hF/RqPBrPxpvxvoxWjHLmFP2B8fEN1R+bYQ==</latexit><latexit sha1_base64="7eqBVT48Qj/qTvpbEeW8nw8Ba2E=">AAACDHicbVDLSsNAFJ3UV42vqks3wVboqiTd6LLgxmUF+4AmlMnkJh06mYSZiVBCPsCNv+LGhSJu/QB3/o3TNoK2Hhg4nHMud+7xU0alsu0vo7KxubW9U9019/YPDo9qxyd9mWSCQI8kLBFDH0tglENPUcVgmArAsc9g4E+v5/7gHoSkCb9TsxS8GEechpRgpaVxre76EFGeE+AKRGE2onGuiobpAg9+RJ2yW/YC1jpxSlJHJbrj2qcbJCSL9ThhWMqRY6fKy7FQlDAoTDeTkGIyxRGMNOU4Bunli2MK60IrgRUmQj+urIX6eyLHsZSz2NfJGKuJXPXm4n/eKFPhlZdTnmYKOFkuCjNmqcSaN2MFVABRbKYJJoLqv1pkggUmugNp6hKc1ZPXSb/dcuyWc9uud5plHVV0hs5REznoEnXQDeqiHiLoAT2hF/RqPBrPxpvxvoxWjHLmFP2B8fEN1R+bYQ==</latexit><latexit sha1_base64="7eqBVT48Qj/qTvpbEeW8nw8Ba2E=">AAACDHicbVDLSsNAFJ3UV42vqks3wVboqiTd6LLgxmUF+4AmlMnkJh06mYSZiVBCPsCNv+LGhSJu/QB3/o3TNoK2Hhg4nHMud+7xU0alsu0vo7KxubW9U9019/YPDo9qxyd9mWSCQI8kLBFDH0tglENPUcVgmArAsc9g4E+v5/7gHoSkCb9TsxS8GEechpRgpaVxre76EFGeE+AKRGE2onGuiobpAg9+RJ2yW/YC1jpxSlJHJbrj2qcbJCSL9ThhWMqRY6fKy7FQlDAoTDeTkGIyxRGMNOU4Bunli2MK60IrgRUmQj+urIX6eyLHsZSz2NfJGKuJXPXm4n/eKFPhlZdTnmYKOFkuCjNmqcSaN2MFVABRbKYJJoLqv1pkggUmugNp6hKc1ZPXSb/dcuyWc9uud5plHVV0hs5REznoEnXQDeqiHiLoAT2hF/RqPBrPxpvxvoxWjHLmFP2B8fEN1R+bYQ==</latexit>

spatio-temporal
block

<latexit sha1_base64="5+bMsd7t45s92IqShGCyFnPZmYE=">AAACG3icbVBNS8NAFNzUrxq/qh69BIvgxZLUg/VW8OKxgrGFJpTN5rVdutkNuxuhhP4QL/4VLx5UPAke/Ddu2graOrAwzMzj7ZsoZVRp1/2ySiura+sb5U17a3tnd6+yf3CnRCYJ+EQwITsRVsAoB19TzaCTSsBJxKAdja4Kv30PUlHBb/U4hTDBA077lGBtpF7lPIhgQHlOgGuQE1ulhXGmIUmFxCwI7IgJMrID4PFPqFepujV3CmeZeHNSRXO0epWPIBYkS8w4YVipruemOsyx1JQwmNhBpiDFZIQH0DWU4wRUmE+PmzgnRomdvpDmce1M1d8TOU6UGieRSSZYD9WiV4j/ed1M9xthTnmaaeBktqifMUcLp2jKiakEotnYEEwkNX91yBBLTEwHyjYleIsnLxO/XruseTf1arMxb6OMjtAxOkUeukBNdI1ayEcEPaAn9IJerUfr2Xqz3mfRkjWfOUR/YH1+A2JZolk=</latexit><latexit sha1_base64="5+bMsd7t45s92IqShGCyFnPZmYE=">AAACG3icbVBNS8NAFNzUrxq/qh69BIvgxZLUg/VW8OKxgrGFJpTN5rVdutkNuxuhhP4QL/4VLx5UPAke/Ddu2graOrAwzMzj7ZsoZVRp1/2ySiura+sb5U17a3tnd6+yf3CnRCYJ+EQwITsRVsAoB19TzaCTSsBJxKAdja4Kv30PUlHBb/U4hTDBA077lGBtpF7lPIhgQHlOgGuQE1ulhXGmIUmFxCwI7IgJMrID4PFPqFepujV3CmeZeHNSRXO0epWPIBYkS8w4YVipruemOsyx1JQwmNhBpiDFZIQH0DWU4wRUmE+PmzgnRomdvpDmce1M1d8TOU6UGieRSSZYD9WiV4j/ed1M9xthTnmaaeBktqifMUcLp2jKiakEotnYEEwkNX91yBBLTEwHyjYleIsnLxO/XruseTf1arMxb6OMjtAxOkUeukBNdI1ayEcEPaAn9IJerUfr2Xqz3mfRkjWfOUR/YH1+A2JZolk=</latexit><latexit sha1_base64="5+bMsd7t45s92IqShGCyFnPZmYE=">AAACG3icbVBNS8NAFNzUrxq/qh69BIvgxZLUg/VW8OKxgrGFJpTN5rVdutkNuxuhhP4QL/4VLx5UPAke/Ddu2graOrAwzMzj7ZsoZVRp1/2ySiura+sb5U17a3tnd6+yf3CnRCYJ+EQwITsRVsAoB19TzaCTSsBJxKAdja4Kv30PUlHBb/U4hTDBA077lGBtpF7lPIhgQHlOgGuQE1ulhXGmIUmFxCwI7IgJMrID4PFPqFepujV3CmeZeHNSRXO0epWPIBYkS8w4YVipruemOsyx1JQwmNhBpiDFZIQH0DWU4wRUmE+PmzgnRomdvpDmce1M1d8TOU6UGieRSSZYD9WiV4j/ed1M9xthTnmaaeBktqifMUcLp2jKiakEotnYEEwkNX91yBBLTEwHyjYleIsnLxO/XruseTf1arMxb6OMjtAxOkUeukBNdI1ayEcEPaAn9IJerUfr2Xqz3mfRkjWfOUR/YH1+A2JZolk=</latexit><latexit sha1_base64="5+bMsd7t45s92IqShGCyFnPZmYE=">AAACG3icbVBNS8NAFNzUrxq/qh69BIvgxZLUg/VW8OKxgrGFJpTN5rVdutkNuxuhhP4QL/4VLx5UPAke/Ddu2graOrAwzMzj7ZsoZVRp1/2ySiura+sb5U17a3tnd6+yf3CnRCYJ+EQwITsRVsAoB19TzaCTSsBJxKAdja4Kv30PUlHBb/U4hTDBA077lGBtpF7lPIhgQHlOgGuQE1ulhXGmIUmFxCwI7IgJMrID4PFPqFepujV3CmeZeHNSRXO0epWPIBYkS8w4YVipruemOsyx1JQwmNhBpiDFZIQH0DWU4wRUmE+PmzgnRomdvpDmce1M1d8TOU6UGieRSSZYD9WiV4j/ed1M9xthTnmaaeBktqifMUcLp2jKiakEotnYEEwkNX91yBBLTEwHyjYleIsnLxO/XruseTf1arMxb6OMjtAxOkUeukBNdI1ayEcEPaAn9IJerUfr2Xqz3mfRkjWfOUR/YH1+A2JZolk=</latexit>

base network
<latexit sha1_base64="voWnq9SNdsZ2QgQqJJC9i25ut4M=">AAACEHicbVC9TsMwGHTKXwl/AUYWiwqpU5V0oWyVWBiLRGmlNqoc90tr1XEi2wFVUV+BhVdhYQDEysjG2+C0QYKWkyyd7r6z/V2QcKa0635ZpbX1jc2t8ra9s7u3f+AcHt2qOJUU2jTmsewGRAFnAtqaaQ7dRAKJAg6dYHKZ+507kIrF4kZPE/AjMhIsZJRoIw2caj+AERMZBaFBzuz8LixA38dyYvdBDH+cgVNxa+4ceJV4BamgAq2B89kfxjSNTJxyolTPcxPtZ0RqRjnM7H6qICF0QkbQM1SQCJSfzTea4TOjDHEYS3OExnP1dyIjkVLTKDCTEdFjtezl4n9eL9Vhw8+YSFINgi4eClOOdYzzevCQSaCaTw0hVDLzV0zHRBJqOlC2KcFbXnmVtOu1i5p3Xa80G0UbZXSCTlEVeegcNdEVaqE2ougBPaEX9Go9Ws/Wm/W+GC1ZReYY/YH18Q26Yp3C</latexit><latexit sha1_base64="voWnq9SNdsZ2QgQqJJC9i25ut4M=">AAACEHicbVC9TsMwGHTKXwl/AUYWiwqpU5V0oWyVWBiLRGmlNqoc90tr1XEi2wFVUV+BhVdhYQDEysjG2+C0QYKWkyyd7r6z/V2QcKa0635ZpbX1jc2t8ra9s7u3f+AcHt2qOJUU2jTmsewGRAFnAtqaaQ7dRAKJAg6dYHKZ+507kIrF4kZPE/AjMhIsZJRoIw2caj+AERMZBaFBzuz8LixA38dyYvdBDH+cgVNxa+4ceJV4BamgAq2B89kfxjSNTJxyolTPcxPtZ0RqRjnM7H6qICF0QkbQM1SQCJSfzTea4TOjDHEYS3OExnP1dyIjkVLTKDCTEdFjtezl4n9eL9Vhw8+YSFINgi4eClOOdYzzevCQSaCaTw0hVDLzV0zHRBJqOlC2KcFbXnmVtOu1i5p3Xa80G0UbZXSCTlEVeegcNdEVaqE2ougBPaEX9Go9Ws/Wm/W+GC1ZReYY/YH18Q26Yp3C</latexit><latexit sha1_base64="voWnq9SNdsZ2QgQqJJC9i25ut4M=">AAACEHicbVC9TsMwGHTKXwl/AUYWiwqpU5V0oWyVWBiLRGmlNqoc90tr1XEi2wFVUV+BhVdhYQDEysjG2+C0QYKWkyyd7r6z/V2QcKa0635ZpbX1jc2t8ra9s7u3f+AcHt2qOJUU2jTmsewGRAFnAtqaaQ7dRAKJAg6dYHKZ+507kIrF4kZPE/AjMhIsZJRoIw2caj+AERMZBaFBzuz8LixA38dyYvdBDH+cgVNxa+4ceJV4BamgAq2B89kfxjSNTJxyolTPcxPtZ0RqRjnM7H6qICF0QkbQM1SQCJSfzTea4TOjDHEYS3OExnP1dyIjkVLTKDCTEdFjtezl4n9eL9Vhw8+YSFINgi4eClOOdYzzevCQSaCaTw0hVDLzV0zHRBJqOlC2KcFbXnmVtOu1i5p3Xa80G0UbZXSCTlEVeegcNdEVaqE2ougBPaEX9Go9Ws/Wm/W+GC1ZReYY/YH18Q26Yp3C</latexit><latexit sha1_base64="voWnq9SNdsZ2QgQqJJC9i25ut4M=">AAACEHicbVC9TsMwGHTKXwl/AUYWiwqpU5V0oWyVWBiLRGmlNqoc90tr1XEi2wFVUV+BhVdhYQDEysjG2+C0QYKWkyyd7r6z/V2QcKa0635ZpbX1jc2t8ra9s7u3f+AcHt2qOJUU2jTmsewGRAFnAtqaaQ7dRAKJAg6dYHKZ+507kIrF4kZPE/AjMhIsZJRoIw2caj+AERMZBaFBzuz8LixA38dyYvdBDH+cgVNxa+4ceJV4BamgAq2B89kfxjSNTJxyolTPcxPtZ0RqRjnM7H6qICF0QkbQM1SQCJSfzTea4TOjDHEYS3OExnP1dyIjkVLTKDCTEdFjtezl4n9eL9Vhw8+YSFINgi4eClOOdYzzevCQSaCaTw0hVDLzV0zHRBJqOlC2KcFbXnmVtOu1i5p3Xa80G0UbZXSCTlEVeegcNdEVaqE2ougBPaEX9Go9Ws/Wm/W+GC1ZReYY/YH18Q26Yp3C</latexit>

object mask detector
<latexit sha1_base64="iBk9qvVCo5x+LLjPnshRIAowXE4=">AAACGHicbVDLSgMxFM34rONr1KWbYBFclZlurLuCG5cVHFtoh5LJ3LaxmWRIMkIZ+htu/BU3LlTcduffmD4EbT0QOJxzLzfnxBln2vj+l7O2vrG5tV3acXf39g8OvaPjey1zRSGkkkvViokGzgSEhhkOrUwBSWMOzXh4PfWbj6A0k+LOjDKIUtIXrMcoMVbqen4nhj4TBQVhQI1dGT8ANTgleogTMJZL5XZAJD8TXa/sV/wZ8CoJFqSMFmh0vUknkTRP7TrlROt24GcmKogyjHIYu51cQ0bokPShbakgKeiomCUb43OrJLgnlX3C4Jn6e6MgqdajNLaTKTEDvexNxf+8dm56tahgIssNCDo/1Ms5NhJPa8IJUzY7H1lCqGL2r5gOiCLUdqBdW0KwHHmVhNXKVSW4rZbrtUUbJXSKztAFCtAlqqMb1EAhougJvaA39O48O6/Oh/M5H11zFjsn6A+cyTfnKaEK</latexit><latexit sha1_base64="iBk9qvVCo5x+LLjPnshRIAowXE4=">AAACGHicbVDLSgMxFM34rONr1KWbYBFclZlurLuCG5cVHFtoh5LJ3LaxmWRIMkIZ+htu/BU3LlTcduffmD4EbT0QOJxzLzfnxBln2vj+l7O2vrG5tV3acXf39g8OvaPjey1zRSGkkkvViokGzgSEhhkOrUwBSWMOzXh4PfWbj6A0k+LOjDKIUtIXrMcoMVbqen4nhj4TBQVhQI1dGT8ANTgleogTMJZL5XZAJD8TXa/sV/wZ8CoJFqSMFmh0vUknkTRP7TrlROt24GcmKogyjHIYu51cQ0bokPShbakgKeiomCUb43OrJLgnlX3C4Jn6e6MgqdajNLaTKTEDvexNxf+8dm56tahgIssNCDo/1Ms5NhJPa8IJUzY7H1lCqGL2r5gOiCLUdqBdW0KwHHmVhNXKVSW4rZbrtUUbJXSKztAFCtAlqqMb1EAhougJvaA39O48O6/Oh/M5H11zFjsn6A+cyTfnKaEK</latexit><latexit sha1_base64="iBk9qvVCo5x+LLjPnshRIAowXE4=">AAACGHicbVDLSgMxFM34rONr1KWbYBFclZlurLuCG5cVHFtoh5LJ3LaxmWRIMkIZ+htu/BU3LlTcduffmD4EbT0QOJxzLzfnxBln2vj+l7O2vrG5tV3acXf39g8OvaPjey1zRSGkkkvViokGzgSEhhkOrUwBSWMOzXh4PfWbj6A0k+LOjDKIUtIXrMcoMVbqen4nhj4TBQVhQI1dGT8ANTgleogTMJZL5XZAJD8TXa/sV/wZ8CoJFqSMFmh0vUknkTRP7TrlROt24GcmKogyjHIYu51cQ0bokPShbakgKeiomCUb43OrJLgnlX3C4Jn6e6MgqdajNLaTKTEDvexNxf+8dm56tahgIssNCDo/1Ms5NhJPa8IJUzY7H1lCqGL2r5gOiCLUdqBdW0KwHHmVhNXKVSW4rZbrtUUbJXSKztAFCtAlqqMb1EAhougJvaA39O48O6/Oh/M5H11zFjsn6A+cyTfnKaEK</latexit><latexit sha1_base64="iBk9qvVCo5x+LLjPnshRIAowXE4=">AAACGHicbVDLSgMxFM34rONr1KWbYBFclZlurLuCG5cVHFtoh5LJ3LaxmWRIMkIZ+htu/BU3LlTcduffmD4EbT0QOJxzLzfnxBln2vj+l7O2vrG5tV3acXf39g8OvaPjey1zRSGkkkvViokGzgSEhhkOrUwBSWMOzXh4PfWbj6A0k+LOjDKIUtIXrMcoMVbqen4nhj4TBQVhQI1dGT8ANTgleogTMJZL5XZAJD8TXa/sV/wZ8CoJFqSMFmh0vUknkTRP7TrlROt24GcmKogyjHIYu51cQ0bokPShbakgKeiomCUb43OrJLgnlX3C4Jn6e6MgqdajNLaTKTEDvexNxf+8dm56tahgIssNCDo/1Ms5NhJPa8IJUzY7H1lCqGL2r5gOiCLUdqBdW0KwHHmVhNXKVSW4rZbrtUUbJXSKztAFCtAlqqMb1EAhougJvaA39O48O6/Oh/M5H11zFjsn6A+cyTfnKaEK</latexit>

activity head
<latexit sha1_base64="tSmUcjZoatQbRNwVotvgoNbiChk=">AAACEXicbVBNS8NAFNzUrxq/qh69LBZBLyXpxXorePFYwdhCE8pm89ou3WzC7qZQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2/ClDOlHefLKq2tb2xulbftnd29/YPK4dG9SjJJwaMJT2QnJAo4E+Bppjl0UgkkDjm0w9H1zG+PQSqWiDs9SSGIyUCwPqNEG6lXufBDGDCRUxAa5NQmVLMx0xM8BBLZPojox+pVqk7NmQOvErcgVVSg1at8+lFCs9jEKSdKdV0n1UFOpGaUw9T2MwUpoSMygK6hgsSggnx+0hSfGSXC/USaJzSeq78TOYmVmsShmYyJHqplbyb+53Uz3W8EORNppkHQxaJ+xrFO8KwfHDEJVPOJIYRKZv6K6ZBI04tp0TYluMsnrxKvXruqubf1arNRtFFGJ+gUnSMXXaImukEt5CGKHtATekGv1qP1bL1Z74vRklVkjtEfWB/feK2eJg==</latexit><latexit sha1_base64="tSmUcjZoatQbRNwVotvgoNbiChk=">AAACEXicbVBNS8NAFNzUrxq/qh69LBZBLyXpxXorePFYwdhCE8pm89ou3WzC7qZQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2/ClDOlHefLKq2tb2xulbftnd29/YPK4dG9SjJJwaMJT2QnJAo4E+Bppjl0UgkkDjm0w9H1zG+PQSqWiDs9SSGIyUCwPqNEG6lXufBDGDCRUxAa5NQmVLMx0xM8BBLZPojox+pVqk7NmQOvErcgVVSg1at8+lFCs9jEKSdKdV0n1UFOpGaUw9T2MwUpoSMygK6hgsSggnx+0hSfGSXC/USaJzSeq78TOYmVmsShmYyJHqplbyb+53Uz3W8EORNppkHQxaJ+xrFO8KwfHDEJVPOJIYRKZv6K6ZBI04tp0TYluMsnrxKvXruqubf1arNRtFFGJ+gUnSMXXaImukEt5CGKHtATekGv1qP1bL1Z74vRklVkjtEfWB/feK2eJg==</latexit><latexit sha1_base64="tSmUcjZoatQbRNwVotvgoNbiChk=">AAACEXicbVBNS8NAFNzUrxq/qh69LBZBLyXpxXorePFYwdhCE8pm89ou3WzC7qZQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2/ClDOlHefLKq2tb2xulbftnd29/YPK4dG9SjJJwaMJT2QnJAo4E+Bppjl0UgkkDjm0w9H1zG+PQSqWiDs9SSGIyUCwPqNEG6lXufBDGDCRUxAa5NQmVLMx0xM8BBLZPojox+pVqk7NmQOvErcgVVSg1at8+lFCs9jEKSdKdV0n1UFOpGaUw9T2MwUpoSMygK6hgsSggnx+0hSfGSXC/USaJzSeq78TOYmVmsShmYyJHqplbyb+53Uz3W8EORNppkHQxaJ+xrFO8KwfHDEJVPOJIYRKZv6K6ZBI04tp0TYluMsnrxKvXruqubf1arNRtFFGJ+gUnSMXXaImukEt5CGKHtATekGv1qP1bL1Z74vRklVkjtEfWB/feK2eJg==</latexit><latexit sha1_base64="tSmUcjZoatQbRNwVotvgoNbiChk=">AAACEXicbVBNS8NAFNzUrxq/qh69LBZBLyXpxXorePFYwdhCE8pm89ou3WzC7qZQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2/ClDOlHefLKq2tb2xulbftnd29/YPK4dG9SjJJwaMJT2QnJAo4E+Bppjl0UgkkDjm0w9H1zG+PQSqWiDs9SSGIyUCwPqNEG6lXufBDGDCRUxAa5NQmVLMx0xM8BBLZPojox+pVqk7NmQOvErcgVVSg1at8+lFCs9jEKSdKdV0n1UFOpGaUw9T2MwUpoSMygK6hgsSggnx+0hSfGSXC/USaJzSeq78TOYmVmsShmYyJHqplbyb+53Uz3W8EORNppkHQxaJ+xrFO8KwfHDEJVPOJIYRKZv6K6ZBI04tp0TYluMsnrxKvXruqubf1arNRtFFGJ+gUnSMXXaImukEt5CGKHtATekGv1qP1bL1Z74vRklVkjtEfWB/feK2eJg==</latexit>

object head
<latexit sha1_base64="I0wT7S5QKSPfCmhqWZ9Vmd66HwA=">AAACD3icbVDLSgMxFM3UVx1foy7dBIvoqsx0Y90V3Lis4NhCW0omc9vGZpIhyQhl6Ce48VfcuFBx69adf2P6ELT1QOBwzr3cnBOlnGnj+19OYWV1bX2juOlube/s7nn7B7daZopCSCWXqhkRDZwJCA0zHJqpApJEHBrR8HLiN+5BaSbFjRml0ElIX7Aeo8RYqeudtiPoM5FTEAbU2JXRHVCDB0Bitw0i/jG6Xskv+1PgZRLMSQnNUe96n+1Y0iyx65QTrVuBn5pOTpRhlMPYbWcaUkKHpA8tSwVJQHfyaaAxPrFKjHtS2ScMnqq/N3KSaD1KIjuZEDPQi95E/M9rZaZX7eRMpJkBQWeHehnHRuJJOzhmysbnI0sIVcz+FdMBUYTaDrRrSwgWIy+TsFK+KAfXlVKtOm+jiI7QMTpDATpHNXSF6ihEFD2gJ/SCXp1H59l5c95nowVnvnOI/sD5+AaXkJ0c</latexit><latexit sha1_base64="I0wT7S5QKSPfCmhqWZ9Vmd66HwA=">AAACD3icbVDLSgMxFM3UVx1foy7dBIvoqsx0Y90V3Lis4NhCW0omc9vGZpIhyQhl6Ce48VfcuFBx69adf2P6ELT1QOBwzr3cnBOlnGnj+19OYWV1bX2juOlube/s7nn7B7daZopCSCWXqhkRDZwJCA0zHJqpApJEHBrR8HLiN+5BaSbFjRml0ElIX7Aeo8RYqeudtiPoM5FTEAbU2JXRHVCDB0Bitw0i/jG6Xskv+1PgZRLMSQnNUe96n+1Y0iyx65QTrVuBn5pOTpRhlMPYbWcaUkKHpA8tSwVJQHfyaaAxPrFKjHtS2ScMnqq/N3KSaD1KIjuZEDPQi95E/M9rZaZX7eRMpJkBQWeHehnHRuJJOzhmysbnI0sIVcz+FdMBUYTaDrRrSwgWIy+TsFK+KAfXlVKtOm+jiI7QMTpDATpHNXSF6ihEFD2gJ/SCXp1H59l5c95nowVnvnOI/sD5+AaXkJ0c</latexit><latexit sha1_base64="I0wT7S5QKSPfCmhqWZ9Vmd66HwA=">AAACD3icbVDLSgMxFM3UVx1foy7dBIvoqsx0Y90V3Lis4NhCW0omc9vGZpIhyQhl6Ce48VfcuFBx69adf2P6ELT1QOBwzr3cnBOlnGnj+19OYWV1bX2juOlube/s7nn7B7daZopCSCWXqhkRDZwJCA0zHJqpApJEHBrR8HLiN+5BaSbFjRml0ElIX7Aeo8RYqeudtiPoM5FTEAbU2JXRHVCDB0Bitw0i/jG6Xskv+1PgZRLMSQnNUe96n+1Y0iyx65QTrVuBn5pOTpRhlMPYbWcaUkKHpA8tSwVJQHfyaaAxPrFKjHtS2ScMnqq/N3KSaD1KIjuZEDPQi95E/M9rZaZX7eRMpJkBQWeHehnHRuJJOzhmysbnI0sIVcz+FdMBUYTaDrRrSwgWIy+TsFK+KAfXlVKtOm+jiI7QMTpDATpHNXSF6ihEFD2gJ/SCXp1H59l5c95nowVnvnOI/sD5+AaXkJ0c</latexit><latexit sha1_base64="I0wT7S5QKSPfCmhqWZ9Vmd66HwA=">AAACD3icbVDLSgMxFM3UVx1foy7dBIvoqsx0Y90V3Lis4NhCW0omc9vGZpIhyQhl6Ce48VfcuFBx69adf2P6ELT1QOBwzr3cnBOlnGnj+19OYWV1bX2juOlube/s7nn7B7daZopCSCWXqhkRDZwJCA0zHJqpApJEHBrR8HLiN+5BaSbFjRml0ElIX7Aeo8RYqeudtiPoM5FTEAbU2JXRHVCDB0Bitw0i/jG6Xskv+1PgZRLMSQnNUe96n+1Y0iyx65QTrVuBn5pOTpRhlMPYbWcaUkKHpA8tSwVJQHfyaaAxPrFKjHtS2ScMnqq/N3KSaD1KIjuZEDPQi95E/M9rZaZX7eRMpJkBQWeHehnHRuJJOzhmysbnI0sIVcz+FdMBUYTaDrRrSwgWIy+TsFK+KAfXlVKtOm+jiI7QMTpDATpHNXSF6ihEFD2gJ/SCXp1H59l5c95nowVnvnOI/sD5+AaXkJ0c</latexit>

visual reasoning
module

<latexit sha1_base64="fBWZg+aPOFAImknIghA1Bu9U+88=">AAACHXicbVDLSgMxFM3UVx1foy7dBIvgqswUxLoruHFZwdpCp5RM5rYNzSRDkimUoV/ixl9x40LFhRvxb0wfgrYeCBzOOTfJPVHKmTa+/+UU1tY3NreK2+7O7t7+gXd4dK9lpig0qORStSKigTMBDcMMh1aqgCQRh2Y0vJ76zREozaS4M+MUOgnpC9ZjlBgrdb2LMII+EzkFYUBN3BHTGeHYXqGlYKIfhjiRccbBDUHEP7GuV/LL/gx4lQQLUkIL1LveRxhLmiV2nHKidTvwU9PJiTKMcpi4YaYhJXRI+tC2VJAEdCefrTfBZ1aJcU8qe4TBM/X3RE4SrcdJZJMJMQO97E3F/7x2ZnrVTs5EmhkQdP5QL+PYSDztCsdMATV8bAmhitm/YjogilDbgXZtCcHyyqukUSlflYPbSqlWXbRRRCfoFJ2jAF2iGrpBddRAFD2gJ/SCXp1H59l5c97n0YKzmDlGf+B8fgM5O6NX</latexit><latexit sha1_base64="fBWZg+aPOFAImknIghA1Bu9U+88=">AAACHXicbVDLSgMxFM3UVx1foy7dBIvgqswUxLoruHFZwdpCp5RM5rYNzSRDkimUoV/ixl9x40LFhRvxb0wfgrYeCBzOOTfJPVHKmTa+/+UU1tY3NreK2+7O7t7+gXd4dK9lpig0qORStSKigTMBDcMMh1aqgCQRh2Y0vJ76zREozaS4M+MUOgnpC9ZjlBgrdb2LMII+EzkFYUBN3BHTGeHYXqGlYKIfhjiRccbBDUHEP7GuV/LL/gx4lQQLUkIL1LveRxhLmiV2nHKidTvwU9PJiTKMcpi4YaYhJXRI+tC2VJAEdCefrTfBZ1aJcU8qe4TBM/X3RE4SrcdJZJMJMQO97E3F/7x2ZnrVTs5EmhkQdP5QL+PYSDztCsdMATV8bAmhitm/YjogilDbgXZtCcHyyqukUSlflYPbSqlWXbRRRCfoFJ2jAF2iGrpBddRAFD2gJ/SCXp1H59l5c97n0YKzmDlGf+B8fgM5O6NX</latexit><latexit sha1_base64="fBWZg+aPOFAImknIghA1Bu9U+88=">AAACHXicbVDLSgMxFM3UVx1foy7dBIvgqswUxLoruHFZwdpCp5RM5rYNzSRDkimUoV/ixl9x40LFhRvxb0wfgrYeCBzOOTfJPVHKmTa+/+UU1tY3NreK2+7O7t7+gXd4dK9lpig0qORStSKigTMBDcMMh1aqgCQRh2Y0vJ76zREozaS4M+MUOgnpC9ZjlBgrdb2LMII+EzkFYUBN3BHTGeHYXqGlYKIfhjiRccbBDUHEP7GuV/LL/gx4lQQLUkIL1LveRxhLmiV2nHKidTvwU9PJiTKMcpi4YaYhJXRI+tC2VJAEdCefrTfBZ1aJcU8qe4TBM/X3RE4SrcdJZJMJMQO97E3F/7x2ZnrVTs5EmhkQdP5QL+PYSDztCsdMATV8bAmhitm/YjogilDbgXZtCcHyyqukUSlflYPbSqlWXbRRRCfoFJ2jAF2iGrpBddRAFD2gJ/SCXp1H59l5c97n0YKzmDlGf+B8fgM5O6NX</latexit><latexit sha1_base64="fBWZg+aPOFAImknIghA1Bu9U+88=">AAACHXicbVDLSgMxFM3UVx1foy7dBIvgqswUxLoruHFZwdpCp5RM5rYNzSRDkimUoV/ixl9x40LFhRvxb0wfgrYeCBzOOTfJPVHKmTa+/+UU1tY3NreK2+7O7t7+gXd4dK9lpig0qORStSKigTMBDcMMh1aqgCQRh2Y0vJ76zREozaS4M+MUOgnpC9ZjlBgrdb2LMII+EzkFYUBN3BHTGeHYXqGlYKIfhjiRccbBDUHEP7GuV/LL/gx4lQQLUkIL1LveRxhLmiV2nHKidTvwU9PJiTKMcpi4YaYhJXRI+tC2VJAEdCefrTfBZ1aJcU8qe4TBM/X3RE4SrcdJZJMJMQO97E3F/7x2ZnrVTs5EmhkQdP5QL+PYSDztCsdMATV8bAmhitm/YjogilDbgXZtCcHyyqukUSlflYPbSqlWXbRRRCfoFJ2jAF2iGrpBddRAFD2gJ/SCXp1H59l5c97n0YKzmDlGf+B8fgM5O6NX</latexit>

RoI pool
<latexit sha1_base64="4Rn5dqov7d08Zkstz1UFiuPjd8o=">AAACDHicbVDLSgMxFM34rOOr6tJNsAquykw31l3Bje6qOLbQDiWTuW1DM8mQZIQy9Afc+CtuXKi49QPc+TemD0FbDwQO59zDzT1Rypk2nvflLC2vrK6tFzbcza3tnd3i3v6dlpmiEFDJpWpGRANnAgLDDIdmqoAkEYdGNLgY+417UJpJcWuGKYQJ6QnWZZQYK3WKx+0IekzkFIQBNXJv5BVOpeRuG0T8o3aKJa/sTYAXiT8jJTRDvVP8bMeSZomNU060bvleasKcKMMoh5HbzjSkhA5ID1qWCpKADvPJNSN8YpUYd6WyTxg8UX8ncpJoPUwiO5kQ09fz3lj8z2tlplsNcybSzICg00XdjGMj8bgaHDMF1PChJYQqZv+KaZ8oQm0H2rUl+PMnL5KgUj4v+9eVUq06a6OADtEROkU+OkM1dInqKEAUPaAn9IJenUfn2Xlz3qejS84sc4D+wPn4Bg4mm7k=</latexit><latexit sha1_base64="4Rn5dqov7d08Zkstz1UFiuPjd8o=">AAACDHicbVDLSgMxFM34rOOr6tJNsAquykw31l3Bje6qOLbQDiWTuW1DM8mQZIQy9Afc+CtuXKi49QPc+TemD0FbDwQO59zDzT1Rypk2nvflLC2vrK6tFzbcza3tnd3i3v6dlpmiEFDJpWpGRANnAgLDDIdmqoAkEYdGNLgY+417UJpJcWuGKYQJ6QnWZZQYK3WKx+0IekzkFIQBNXJv5BVOpeRuG0T8o3aKJa/sTYAXiT8jJTRDvVP8bMeSZomNU060bvleasKcKMMoh5HbzjSkhA5ID1qWCpKADvPJNSN8YpUYd6WyTxg8UX8ncpJoPUwiO5kQ09fz3lj8z2tlplsNcybSzICg00XdjGMj8bgaHDMF1PChJYQqZv+KaZ8oQm0H2rUl+PMnL5KgUj4v+9eVUq06a6OADtEROkU+OkM1dInqKEAUPaAn9IJenUfn2Xlz3qejS84sc4D+wPn4Bg4mm7k=</latexit><latexit sha1_base64="4Rn5dqov7d08Zkstz1UFiuPjd8o=">AAACDHicbVDLSgMxFM34rOOr6tJNsAquykw31l3Bje6qOLbQDiWTuW1DM8mQZIQy9Afc+CtuXKi49QPc+TemD0FbDwQO59zDzT1Rypk2nvflLC2vrK6tFzbcza3tnd3i3v6dlpmiEFDJpWpGRANnAgLDDIdmqoAkEYdGNLgY+417UJpJcWuGKYQJ6QnWZZQYK3WKx+0IekzkFIQBNXJv5BVOpeRuG0T8o3aKJa/sTYAXiT8jJTRDvVP8bMeSZomNU060bvleasKcKMMoh5HbzjSkhA5ID1qWCpKADvPJNSN8YpUYd6WyTxg8UX8ncpJoPUwiO5kQ09fz3lj8z2tlplsNcybSzICg00XdjGMj8bgaHDMF1PChJYQqZv+KaZ8oQm0H2rUl+PMnL5KgUj4v+9eVUq06a6OADtEROkU+OkM1dInqKEAUPaAn9IJenUfn2Xlz3qejS84sc4D+wPn4Bg4mm7k=</latexit><latexit sha1_base64="4Rn5dqov7d08Zkstz1UFiuPjd8o=">AAACDHicbVDLSgMxFM34rOOr6tJNsAquykw31l3Bje6qOLbQDiWTuW1DM8mQZIQy9Afc+CtuXKi49QPc+TemD0FbDwQO59zDzT1Rypk2nvflLC2vrK6tFzbcza3tnd3i3v6dlpmiEFDJpWpGRANnAgLDDIdmqoAkEYdGNLgY+417UJpJcWuGKYQJ6QnWZZQYK3WKx+0IekzkFIQBNXJv5BVOpeRuG0T8o3aKJa/sTYAXiT8jJTRDvVP8bMeSZomNU060bvleasKcKMMoh5HbzjSkhA5ID1qWCpKADvPJNSN8YpUYd6WyTxg8UX8ncpJoPUwiO5kQ09fz3lj8z2tlplsNcybSzICg00XdjGMj8bgaHDMF1PChJYQqZv+KaZ8oQm0H2rUl+PMnL5KgUj4v+9eVUq06a6OADtEROkU+OkM1dInqKEAUPaAn9IJenUfn2Xlz3qejS84sc4D+wPn4Bg4mm7k=</latexit>

activity loss
<latexit sha1_base64="BcPLS//JtZk28cnHPQ8Mz/Eh5ig=">AAACEXicbVBNS8NAFNzUrxq/oh69LBZBLyXpxXorePFYwdpCG8pm89ou3WzC7qYQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2+ChDOlXffLKq2tb2xulbftnd29/QPn8Ohexamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Prmd+egFQsFnc6S8CPyFCwAaNEG6nvXPQCGDKRUxAa5NQmVLMJ0xnmsVJ2D0T4Y/Wdilt158CrxCtIBRVo9p3PXhjTNDJxyolSXc9NtJ8TqRnlMLV7qYKE0DEZQtdQQSJQfj4/aYrPjBLiQSzNExrP1d+JnERKZVFgJiOiR2rZm4n/ed1UD+p+zkSSahB0sWiQcqxjPOsHh0wC1TwzhFDJzF8xHRFpejEt2qYEb/nkVdKqVa+q3m2t0qgXbZTRCTpF58hDl6iBblATtRBFD+gJvaBX69F6tt6s98VoySoyx+gPrI9vwk+eVQ==</latexit><latexit sha1_base64="BcPLS//JtZk28cnHPQ8Mz/Eh5ig=">AAACEXicbVBNS8NAFNzUrxq/oh69LBZBLyXpxXorePFYwdpCG8pm89ou3WzC7qYQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2+ChDOlXffLKq2tb2xulbftnd29/QPn8Ohexamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Prmd+egFQsFnc6S8CPyFCwAaNEG6nvXPQCGDKRUxAa5NQmVLMJ0xnmsVJ2D0T4Y/Wdilt158CrxCtIBRVo9p3PXhjTNDJxyolSXc9NtJ8TqRnlMLV7qYKE0DEZQtdQQSJQfj4/aYrPjBLiQSzNExrP1d+JnERKZVFgJiOiR2rZm4n/ed1UD+p+zkSSahB0sWiQcqxjPOsHh0wC1TwzhFDJzF8xHRFpejEt2qYEb/nkVdKqVa+q3m2t0qgXbZTRCTpF58hDl6iBblATtRBFD+gJvaBX69F6tt6s98VoySoyx+gPrI9vwk+eVQ==</latexit><latexit sha1_base64="BcPLS//JtZk28cnHPQ8Mz/Eh5ig=">AAACEXicbVBNS8NAFNzUrxq/oh69LBZBLyXpxXorePFYwdpCG8pm89ou3WzC7qYQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2+ChDOlXffLKq2tb2xulbftnd29/QPn8Ohexamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Prmd+egFQsFnc6S8CPyFCwAaNEG6nvXPQCGDKRUxAa5NQmVLMJ0xnmsVJ2D0T4Y/Wdilt158CrxCtIBRVo9p3PXhjTNDJxyolSXc9NtJ8TqRnlMLV7qYKE0DEZQtdQQSJQfj4/aYrPjBLiQSzNExrP1d+JnERKZVFgJiOiR2rZm4n/ed1UD+p+zkSSahB0sWiQcqxjPOsHh0wC1TwzhFDJzF8xHRFpejEt2qYEb/nkVdKqVa+q3m2t0qgXbZTRCTpF58hDl6iBblATtRBFD+gJvaBX69F6tt6s98VoySoyx+gPrI9vwk+eVQ==</latexit><latexit sha1_base64="BcPLS//JtZk28cnHPQ8Mz/Eh5ig=">AAACEXicbVBNS8NAFNzUrxq/oh69LBZBLyXpxXorePFYwdpCG8pm89ou3WzC7qYQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2+ChDOlXffLKq2tb2xulbftnd29/QPn8Ohexamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Prmd+egFQsFnc6S8CPyFCwAaNEG6nvXPQCGDKRUxAa5NQmVLMJ0xnmsVJ2D0T4Y/Wdilt158CrxCtIBRVo9p3PXhjTNDJxyolSXc9NtJ8TqRnlMLV7qYKE0DEZQtdQQSJQfj4/aYrPjBLiQSzNExrP1d+JnERKZVFgJiOiR2rZm4n/ed1UD+p+zkSSahB0sWiQcqxjPOsHh0wC1TwzhFDJzF8xHRFpejEt2qYEb/nkVdKqVa+q3m2t0qgXbZTRCTpF58hDl6iBblATtRBFD+gJvaBX69F6tt6s98VoySoyx+gPrI9vwk+eVQ==</latexit>

object class loss
<latexit sha1_base64="52a627od74BeVjKBj74VpiEI2Rg=">AAACFXicbVBNSwMxEM3Wr7p+rXr0EiyCF8tuL9ZbwYvHCq4ttKVk02kbm02WJCuUpb/Ci3/FiwcVr4I3/41pu4K2Pgg83puZzLwo4Uwb3/9yCiura+sbxU13a3tnd8/bP7jVMlUUQiq5VM2IaOBMQGiY4dBMFJA44tCIRpdTv3EPSjMpbsw4gU5MBoL1GSXGSl3vrB3BgImMgjCgJq6M7oAaTDnRGnOptdsG0fuxu17JL/sz4GUS5KSEctS73me7J2ka2/bZyFbgJ6aTEWUY5TBx26mGhNARGUDLUkFi0J1sdtYEn1ilh/tS2SfsTlP1d0dGYq3HcWQrY2KGetGbiv95rdT0q52MiSQ1IOj8o37KsZF4mhHuMWVD4GNLCFXM7orpkChCbQbatSEEiycvk7BSvigH15VSrZqnUURH6BidogCdoxq6QnUUIooe0BN6Qa/Oo/PsvDnv89KCk/ccoj9wPr4Bd6SfvQ==</latexit><latexit sha1_base64="52a627od74BeVjKBj74VpiEI2Rg=">AAACFXicbVBNSwMxEM3Wr7p+rXr0EiyCF8tuL9ZbwYvHCq4ttKVk02kbm02WJCuUpb/Ci3/FiwcVr4I3/41pu4K2Pgg83puZzLwo4Uwb3/9yCiura+sbxU13a3tnd8/bP7jVMlUUQiq5VM2IaOBMQGiY4dBMFJA44tCIRpdTv3EPSjMpbsw4gU5MBoL1GSXGSl3vrB3BgImMgjCgJq6M7oAaTDnRGnOptdsG0fuxu17JL/sz4GUS5KSEctS73me7J2ka2/bZyFbgJ6aTEWUY5TBx26mGhNARGUDLUkFi0J1sdtYEn1ilh/tS2SfsTlP1d0dGYq3HcWQrY2KGetGbiv95rdT0q52MiSQ1IOj8o37KsZF4mhHuMWVD4GNLCFXM7orpkChCbQbatSEEiycvk7BSvigH15VSrZqnUURH6BidogCdoxq6QnUUIooe0BN6Qa/Oo/PsvDnv89KCk/ccoj9wPr4Bd6SfvQ==</latexit><latexit sha1_base64="52a627od74BeVjKBj74VpiEI2Rg=">AAACFXicbVBNSwMxEM3Wr7p+rXr0EiyCF8tuL9ZbwYvHCq4ttKVk02kbm02WJCuUpb/Ci3/FiwcVr4I3/41pu4K2Pgg83puZzLwo4Uwb3/9yCiura+sbxU13a3tnd8/bP7jVMlUUQiq5VM2IaOBMQGiY4dBMFJA44tCIRpdTv3EPSjMpbsw4gU5MBoL1GSXGSl3vrB3BgImMgjCgJq6M7oAaTDnRGnOptdsG0fuxu17JL/sz4GUS5KSEctS73me7J2ka2/bZyFbgJ6aTEWUY5TBx26mGhNARGUDLUkFi0J1sdtYEn1ilh/tS2SfsTlP1d0dGYq3HcWQrY2KGetGbiv95rdT0q52MiSQ1IOj8o37KsZF4mhHuMWVD4GNLCFXM7orpkChCbQbatSEEiycvk7BSvigH15VSrZqnUURH6BidogCdoxq6QnUUIooe0BN6Qa/Oo/PsvDnv89KCk/ccoj9wPr4Bd6SfvQ==</latexit><latexit sha1_base64="52a627od74BeVjKBj74VpiEI2Rg=">AAACFXicbVBNSwMxEM3Wr7p+rXr0EiyCF8tuL9ZbwYvHCq4ttKVk02kbm02WJCuUpb/Ci3/FiwcVr4I3/41pu4K2Pgg83puZzLwo4Uwb3/9yCiura+sbxU13a3tnd8/bP7jVMlUUQiq5VM2IaOBMQGiY4dBMFJA44tCIRpdTv3EPSjMpbsw4gU5MBoL1GSXGSl3vrB3BgImMgjCgJq6M7oAaTDnRGnOptdsG0fuxu17JL/sz4GUS5KSEctS73me7J2ka2/bZyFbgJ6aTEWUY5TBx26mGhNARGUDLUkFi0J1sdtYEn1ilh/tS2SfsTlP1d0dGYq3HcWQrY2KGetGbiv95rdT0q52MiSQ1IOj8o37KsZF4mhHuMWVD4GNLCFXM7orpkChCbQbatSEEiycvk7BSvigH15VSrZqnUURH6BidogCdoxq6QnUUIooe0BN6Qa/Oo/PsvDnv89KCk/ccoj9wPr4Bd6SfvQ==</latexit>

pairwise
temporal sampling

<latexit sha1_base64="IMkmLAb5bdMJnxwm+q7K1alA/fA=">AAACIHicbVBNSwMxFMz6WdevqkcvwSJ4Kru9WG8FLx4ruFrolvI2fa2hSXZJskpZ+le8+Fe8eFDRm/4a01pBqwOBYWYeeW+STHBjg+DdW1hcWl5ZLa356xubW9vlnd1Lk+aaYcRSkepWAgYFVxhZbgW2Mo0gE4FXyfB04l/doDY8VRd2lGFHwkDxPmdgndQt1+MEB1wVDJVFPfYz4PqWG4xjalFmqQZBDUi3ihr4Mared7JbrgTVYAr6l4QzUiEzNLvlt7iXsly6cSbAmHYYZLZTgLacCRz7cW4wAzaEAbYdVSDRdIrphWN66JQe7afaPWXpVP05UYA0ZiQTl5Rgr828NxH/89q57dc7BVdZblGxr4/6uaA2pZO6aI9rZFaMHAGmuduVsmvQwFwHxnclhPMn/yVRrXpSDc9rlUZ91kaJ7JMDckRCckwa5Iw0SUQYuSMP5Ik8e/feo/fivX5FF7zZzB75Be/jE9LypLg=</latexit><latexit sha1_base64="IMkmLAb5bdMJnxwm+q7K1alA/fA=">AAACIHicbVBNSwMxFMz6WdevqkcvwSJ4Kru9WG8FLx4ruFrolvI2fa2hSXZJskpZ+le8+Fe8eFDRm/4a01pBqwOBYWYeeW+STHBjg+DdW1hcWl5ZLa356xubW9vlnd1Lk+aaYcRSkepWAgYFVxhZbgW2Mo0gE4FXyfB04l/doDY8VRd2lGFHwkDxPmdgndQt1+MEB1wVDJVFPfYz4PqWG4xjalFmqQZBDUi3ihr4Mared7JbrgTVYAr6l4QzUiEzNLvlt7iXsly6cSbAmHYYZLZTgLacCRz7cW4wAzaEAbYdVSDRdIrphWN66JQe7afaPWXpVP05UYA0ZiQTl5Rgr828NxH/89q57dc7BVdZblGxr4/6uaA2pZO6aI9rZFaMHAGmuduVsmvQwFwHxnclhPMn/yVRrXpSDc9rlUZ91kaJ7JMDckRCckwa5Iw0SUQYuSMP5Ik8e/feo/fivX5FF7zZzB75Be/jE9LypLg=</latexit><latexit sha1_base64="IMkmLAb5bdMJnxwm+q7K1alA/fA=">AAACIHicbVBNSwMxFMz6WdevqkcvwSJ4Kru9WG8FLx4ruFrolvI2fa2hSXZJskpZ+le8+Fe8eFDRm/4a01pBqwOBYWYeeW+STHBjg+DdW1hcWl5ZLa356xubW9vlnd1Lk+aaYcRSkepWAgYFVxhZbgW2Mo0gE4FXyfB04l/doDY8VRd2lGFHwkDxPmdgndQt1+MEB1wVDJVFPfYz4PqWG4xjalFmqQZBDUi3ihr4Mared7JbrgTVYAr6l4QzUiEzNLvlt7iXsly6cSbAmHYYZLZTgLacCRz7cW4wAzaEAbYdVSDRdIrphWN66JQe7afaPWXpVP05UYA0ZiQTl5Rgr828NxH/89q57dc7BVdZblGxr4/6uaA2pZO6aI9rZFaMHAGmuduVsmvQwFwHxnclhPMn/yVRrXpSDc9rlUZ91kaJ7JMDckRCckwa5Iw0SUQYuSMP5Ik8e/feo/fivX5FF7zZzB75Be/jE9LypLg=</latexit><latexit sha1_base64="IMkmLAb5bdMJnxwm+q7K1alA/fA=">AAACIHicbVBNSwMxFMz6WdevqkcvwSJ4Kru9WG8FLx4ruFrolvI2fa2hSXZJskpZ+le8+Fe8eFDRm/4a01pBqwOBYWYeeW+STHBjg+DdW1hcWl5ZLa356xubW9vlnd1Lk+aaYcRSkepWAgYFVxhZbgW2Mo0gE4FXyfB04l/doDY8VRd2lGFHwkDxPmdgndQt1+MEB1wVDJVFPfYz4PqWG4xjalFmqQZBDUi3ihr4Mared7JbrgTVYAr6l4QzUiEzNLvlt7iXsly6cSbAmHYYZLZTgLacCRz7cW4wAzaEAbYdVSDRdIrphWN66JQe7afaPWXpVP05UYA0ZiQTl5Rgr828NxH/89q57dc7BVdZblGxr4/6uaA2pZO6aI9rZFaMHAGmuduVsmvQwFwHxnclhPMn/yVRrXpSDc9rlUZ91kaJ7JMDckRCckwa5Iw0SUQYuSMP5Ik8e/feo/fivX5FF7zZzB75Be/jE9LypLg=</latexit>

activity features
<latexit sha1_base64="r+7eRHfo+xMX1EIiEEcQFlIGw6w=">AAACFXicbVC7SgNBFJ2Nr7i+opY2g0GwMeymMXYBG8sIxgSSEGYnd5Mhs7PLzN1AWPIVNv6KjYWKrWDn3zh5CJp4YOBwzj3cuSdIpDDoeV9Obm19Y3Mrv+3u7O7tHxQOj+5NnGoOdR7LWDcDZkAKBXUUKKGZaGBRIKERDK+nfmME2ohY3eE4gU7E+kqEgjO0Urdw0Q6gL1TGQSHoics4ipHAMQ2BYarBuG1QvR+7Wyh6JW8Gukr8BSmSBWrdwme7F/M0snEumTEt30uwkzGNgkuYuO3UQML4kPWhZaliEZhONjtrQs+s0qNhrO1TSGfq70TGImPGUWAnI4YDs+xNxf+8VophpZMJlaQIis8XhamkGNNpR7QnNHCUY0sY18L+lfIB07Yb26RrS/CXT14l9XLpquTflovVyqKNPDkhp+Sc+OSSVMkNqZE64eSBPJEX8uo8Os/Om/M+H805i8wx+QPn4xsNc6Ab</latexit><latexit sha1_base64="r+7eRHfo+xMX1EIiEEcQFlIGw6w=">AAACFXicbVC7SgNBFJ2Nr7i+opY2g0GwMeymMXYBG8sIxgSSEGYnd5Mhs7PLzN1AWPIVNv6KjYWKrWDn3zh5CJp4YOBwzj3cuSdIpDDoeV9Obm19Y3Mrv+3u7O7tHxQOj+5NnGoOdR7LWDcDZkAKBXUUKKGZaGBRIKERDK+nfmME2ohY3eE4gU7E+kqEgjO0Urdw0Q6gL1TGQSHoics4ipHAMQ2BYarBuG1QvR+7Wyh6JW8Gukr8BSmSBWrdwme7F/M0snEumTEt30uwkzGNgkuYuO3UQML4kPWhZaliEZhONjtrQs+s0qNhrO1TSGfq70TGImPGUWAnI4YDs+xNxf+8VophpZMJlaQIis8XhamkGNNpR7QnNHCUY0sY18L+lfIB07Yb26RrS/CXT14l9XLpquTflovVyqKNPDkhp+Sc+OSSVMkNqZE64eSBPJEX8uo8Os/Om/M+H805i8wx+QPn4xsNc6Ab</latexit><latexit sha1_base64="r+7eRHfo+xMX1EIiEEcQFlIGw6w=">AAACFXicbVC7SgNBFJ2Nr7i+opY2g0GwMeymMXYBG8sIxgSSEGYnd5Mhs7PLzN1AWPIVNv6KjYWKrWDn3zh5CJp4YOBwzj3cuSdIpDDoeV9Obm19Y3Mrv+3u7O7tHxQOj+5NnGoOdR7LWDcDZkAKBXUUKKGZaGBRIKERDK+nfmME2ohY3eE4gU7E+kqEgjO0Urdw0Q6gL1TGQSHoics4ipHAMQ2BYarBuG1QvR+7Wyh6JW8Gukr8BSmSBWrdwme7F/M0snEumTEt30uwkzGNgkuYuO3UQML4kPWhZaliEZhONjtrQs+s0qNhrO1TSGfq70TGImPGUWAnI4YDs+xNxf+8VophpZMJlaQIis8XhamkGNNpR7QnNHCUY0sY18L+lfIB07Yb26RrS/CXT14l9XLpquTflovVyqKNPDkhp+Sc+OSSVMkNqZE64eSBPJEX8uo8Os/Om/M+H805i8wx+QPn4xsNc6Ab</latexit><latexit sha1_base64="r+7eRHfo+xMX1EIiEEcQFlIGw6w=">AAACFXicbVC7SgNBFJ2Nr7i+opY2g0GwMeymMXYBG8sIxgSSEGYnd5Mhs7PLzN1AWPIVNv6KjYWKrWDn3zh5CJp4YOBwzj3cuSdIpDDoeV9Obm19Y3Mrv+3u7O7tHxQOj+5NnGoOdR7LWDcDZkAKBXUUKKGZaGBRIKERDK+nfmME2ohY3eE4gU7E+kqEgjO0Urdw0Q6gL1TGQSHoics4ipHAMQ2BYarBuG1QvR+7Wyh6JW8Gukr8BSmSBWrdwme7F/M0snEumTEt30uwkzGNgkuYuO3UQML4kPWhZaliEZhONjtrQs+s0qNhrO1TSGfq70TGImPGUWAnI4YDs+xNxf+8VophpZMJlaQIis8XhamkGNNpR7QnNHCUY0sY18L+lfIB07Yb26RrS/CXT14l9XLpquTflovVyqKNPDkhp+Sc+OSSVMkNqZE64eSBPJEX8uo8Os/Om/M+H805i8wx+QPn4xsNc6Ab</latexit>

n×2D sets of
object features

<latexit sha1_base64="viP+YHsQOd91KFvZysvFMJg/WIY=">AAACK3icbVBNSwMxFMz67fpV9egl2Aqeym4v6k3Qg8cKVgvdUrLp2xrNJkvyVihLf5AX/4ogHqx49X+Y1graOhAYZt6Q9ybOpLAYBENvbn5hcWl5ZdVfW9/Y3Cpt71xbnRsODa6lNs2YWZBCQQMFSmhmBlgaS7iJ789G/s0DGCu0usJ+Bu2U9ZRIBGfopE7pLIqhJ1TBQSGYgV9RRYQiBTuonVeoBbRUJ1Hk6/gOONIEGOYGrB+B6v6EOqVyUA3GoLMknJAymaDeKb1EXc3z1MW5ZNa2wiDDdsEMCi5h4Ee5hYzxe9aDlqOKuX3axfjYAT1wSpcm2rinkI7V34mCpdb209hNpgxv7bQ3Ev/zWjkmx+1CqCxHUPz7oySXFDUdNUe7wrgKZN8Rxo1wu1J+ywzjrgPruxLC6ZNnSaNWPamGl7Xy6fGkjRWyR/bJIQnJETklF6ROGoSTR/JM3sjQe/JevXfv43t0zptkdskfeJ9f7xuoOQ==</latexit><latexit sha1_base64="viP+YHsQOd91KFvZysvFMJg/WIY=">AAACK3icbVBNSwMxFMz67fpV9egl2Aqeym4v6k3Qg8cKVgvdUrLp2xrNJkvyVihLf5AX/4ogHqx49X+Y1graOhAYZt6Q9ybOpLAYBENvbn5hcWl5ZdVfW9/Y3Cpt71xbnRsODa6lNs2YWZBCQQMFSmhmBlgaS7iJ789G/s0DGCu0usJ+Bu2U9ZRIBGfopE7pLIqhJ1TBQSGYgV9RRYQiBTuonVeoBbRUJ1Hk6/gOONIEGOYGrB+B6v6EOqVyUA3GoLMknJAymaDeKb1EXc3z1MW5ZNa2wiDDdsEMCi5h4Ee5hYzxe9aDlqOKuX3axfjYAT1wSpcm2rinkI7V34mCpdb209hNpgxv7bQ3Ev/zWjkmx+1CqCxHUPz7oySXFDUdNUe7wrgKZN8Rxo1wu1J+ywzjrgPruxLC6ZNnSaNWPamGl7Xy6fGkjRWyR/bJIQnJETklF6ROGoSTR/JM3sjQe/JevXfv43t0zptkdskfeJ9f7xuoOQ==</latexit><latexit sha1_base64="viP+YHsQOd91KFvZysvFMJg/WIY=">AAACK3icbVBNSwMxFMz67fpV9egl2Aqeym4v6k3Qg8cKVgvdUrLp2xrNJkvyVihLf5AX/4ogHqx49X+Y1graOhAYZt6Q9ybOpLAYBENvbn5hcWl5ZdVfW9/Y3Cpt71xbnRsODa6lNs2YWZBCQQMFSmhmBlgaS7iJ789G/s0DGCu0usJ+Bu2U9ZRIBGfopE7pLIqhJ1TBQSGYgV9RRYQiBTuonVeoBbRUJ1Hk6/gOONIEGOYGrB+B6v6EOqVyUA3GoLMknJAymaDeKb1EXc3z1MW5ZNa2wiDDdsEMCi5h4Ee5hYzxe9aDlqOKuX3axfjYAT1wSpcm2rinkI7V34mCpdb209hNpgxv7bQ3Ev/zWjkmx+1CqCxHUPz7oySXFDUdNUe7wrgKZN8Rxo1wu1J+ywzjrgPruxLC6ZNnSaNWPamGl7Xy6fGkjRWyR/bJIQnJETklF6ROGoSTR/JM3sjQe/JevXfv43t0zptkdskfeJ9f7xuoOQ==</latexit><latexit sha1_base64="viP+YHsQOd91KFvZysvFMJg/WIY=">AAACK3icbVBNSwMxFMz67fpV9egl2Aqeym4v6k3Qg8cKVgvdUrLp2xrNJkvyVihLf5AX/4ogHqx49X+Y1graOhAYZt6Q9ybOpLAYBENvbn5hcWl5ZdVfW9/Y3Cpt71xbnRsODa6lNs2YWZBCQQMFSmhmBlgaS7iJ789G/s0DGCu0usJ+Bu2U9ZRIBGfopE7pLIqhJ1TBQSGYgV9RRYQiBTuonVeoBbRUJ1Hk6/gOONIEGOYGrB+B6v6EOqVyUA3GoLMknJAymaDeKb1EXc3z1MW5ZNa2wiDDdsEMCi5h4Ee5hYzxe9aDlqOKuX3axfjYAT1wSpcm2rinkI7V34mCpdb209hNpgxv7bQ3Ev/zWjkmx+1CqCxHUPz7oySXFDUdNUe7wrgKZN8Rxo1wu1J+ywzjrgPruxLC6ZNnSaNWPamGl7Xy6fGkjRWyR/bJIQnJETklF6ROGoSTR/JM3sjQe/JevXfv43t0zptkdskfeJ9f7xuoOQ==</latexit>

n×2D sets of
object masks

<latexit sha1_base64="wsaTEZjazwjgqpKPonLLv8b2h38=">AAACKHicbVDLSgMxFM3UVx1fVZdugq3gqsx0Y90VdOGygrWFTimZ9E4bm0mGJCOUob/jxl9xo6DSrV9i+hC09UDgcM495N4TJpxp43kTJ7e2vrG5ld92d3b39g8Kh0f3WqaKQoNKLlUrJBo4E9AwzHBoJQpIHHJohsOrqd98BKWZFHdmlEAnJn3BIkaJsVK3UAtC6DORURAG1NgtiSwwLAY9rlyXsAajsYyCwJXhA1CDY6KH2g1A9H4S3ULRK3sz4FXiL0gRLVDvFt6CnqRpbOOUE63bvpeYTkaUYZTD2A1SDQmhQ9KHtqWC2GU62ezSMT6zSg9HUtknDJ6pvxMZibUexaGdjIkZ6GVvKv7ntVMTVTsZE0lqQND5R1HKsZF4WhvuMWXv5yNLCFXM7orpgChCbQfatSX4yyevkkalfFn2byvFWnXRRh6doFN0jnx0gWroBtVRA1H0hF7QO/pwnp1X59OZzEdzziJzjP7A+foGUQGm2w==</latexit><latexit sha1_base64="wsaTEZjazwjgqpKPonLLv8b2h38=">AAACKHicbVDLSgMxFM3UVx1fVZdugq3gqsx0Y90VdOGygrWFTimZ9E4bm0mGJCOUob/jxl9xo6DSrV9i+hC09UDgcM495N4TJpxp43kTJ7e2vrG5ld92d3b39g8Kh0f3WqaKQoNKLlUrJBo4E9AwzHBoJQpIHHJohsOrqd98BKWZFHdmlEAnJn3BIkaJsVK3UAtC6DORURAG1NgtiSwwLAY9rlyXsAajsYyCwJXhA1CDY6KH2g1A9H4S3ULRK3sz4FXiL0gRLVDvFt6CnqRpbOOUE63bvpeYTkaUYZTD2A1SDQmhQ9KHtqWC2GU62ezSMT6zSg9HUtknDJ6pvxMZibUexaGdjIkZ6GVvKv7ntVMTVTsZE0lqQND5R1HKsZF4WhvuMWXv5yNLCFXM7orpgChCbQfatSX4yyevkkalfFn2byvFWnXRRh6doFN0jnx0gWroBtVRA1H0hF7QO/pwnp1X59OZzEdzziJzjP7A+foGUQGm2w==</latexit><latexit sha1_base64="wsaTEZjazwjgqpKPonLLv8b2h38=">AAACKHicbVDLSgMxFM3UVx1fVZdugq3gqsx0Y90VdOGygrWFTimZ9E4bm0mGJCOUob/jxl9xo6DSrV9i+hC09UDgcM495N4TJpxp43kTJ7e2vrG5ld92d3b39g8Kh0f3WqaKQoNKLlUrJBo4E9AwzHBoJQpIHHJohsOrqd98BKWZFHdmlEAnJn3BIkaJsVK3UAtC6DORURAG1NgtiSwwLAY9rlyXsAajsYyCwJXhA1CDY6KH2g1A9H4S3ULRK3sz4FXiL0gRLVDvFt6CnqRpbOOUE63bvpeYTkaUYZTD2A1SDQmhQ9KHtqWC2GU62ezSMT6zSg9HUtknDJ6pvxMZibUexaGdjIkZ6GVvKv7ntVMTVTsZE0lqQND5R1HKsZF4WhvuMWXv5yNLCFXM7orpgChCbQfatSX4yyevkkalfFn2byvFWnXRRh6doFN0jnx0gWroBtVRA1H0hF7QO/pwnp1X59OZzEdzziJzjP7A+foGUQGm2w==</latexit><latexit sha1_base64="wsaTEZjazwjgqpKPonLLv8b2h38=">AAACKHicbVDLSgMxFM3UVx1fVZdugq3gqsx0Y90VdOGygrWFTimZ9E4bm0mGJCOUob/jxl9xo6DSrV9i+hC09UDgcM495N4TJpxp43kTJ7e2vrG5ld92d3b39g8Kh0f3WqaKQoNKLlUrJBo4E9AwzHBoJQpIHHJohsOrqd98BKWZFHdmlEAnJn3BIkaJsVK3UAtC6DORURAG1NgtiSwwLAY9rlyXsAajsYyCwJXhA1CDY6KH2g1A9H4S3ULRK3sz4FXiL0gRLVDvFt6CnqRpbOOUE63bvpeYTkaUYZTD2A1SDQmhQ9KHtqWC2GU62ezSMT6zSg9HUtknDJ6pvxMZibUexaGdjIkZ6GVvKv7ntVMTVTsZE0lqQND5R1HKsZF4WhvuMWXv5yNLCFXM7orpgChCbQfatSX4yyevkkalfFn2byvFWnXRRh6doFN0jnx0gWroBtVRA1H0hF7QO/pwnp1X59OZzEdzziJzjP7A+foGUQGm2w==</latexit>

activity loss
<latexit sha1_base64="BcPLS//JtZk28cnHPQ8Mz/Eh5ig=">AAACEXicbVBNS8NAFNzUrxq/oh69LBZBLyXpxXorePFYwdpCG8pm89ou3WzC7qYQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2+ChDOlXffLKq2tb2xulbftnd29/QPn8Ohexamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Prmd+egFQsFnc6S8CPyFCwAaNEG6nvXPQCGDKRUxAa5NQmVLMJ0xnmsVJ2D0T4Y/Wdilt158CrxCtIBRVo9p3PXhjTNDJxyolSXc9NtJ8TqRnlMLV7qYKE0DEZQtdQQSJQfj4/aYrPjBLiQSzNExrP1d+JnERKZVFgJiOiR2rZm4n/ed1UD+p+zkSSahB0sWiQcqxjPOsHh0wC1TwzhFDJzF8xHRFpejEt2qYEb/nkVdKqVa+q3m2t0qgXbZTRCTpF58hDl6iBblATtRBFD+gJvaBX69F6tt6s98VoySoyx+gPrI9vwk+eVQ==</latexit><latexit sha1_base64="BcPLS//JtZk28cnHPQ8Mz/Eh5ig=">AAACEXicbVBNS8NAFNzUrxq/oh69LBZBLyXpxXorePFYwdpCG8pm89ou3WzC7qYQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2+ChDOlXffLKq2tb2xulbftnd29/QPn8Ohexamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Prmd+egFQsFnc6S8CPyFCwAaNEG6nvXPQCGDKRUxAa5NQmVLMJ0xnmsVJ2D0T4Y/Wdilt158CrxCtIBRVo9p3PXhjTNDJxyolSXc9NtJ8TqRnlMLV7qYKE0DEZQtdQQSJQfj4/aYrPjBLiQSzNExrP1d+JnERKZVFgJiOiR2rZm4n/ed1UD+p+zkSSahB0sWiQcqxjPOsHh0wC1TwzhFDJzF8xHRFpejEt2qYEb/nkVdKqVa+q3m2t0qgXbZTRCTpF58hDl6iBblATtRBFD+gJvaBX69F6tt6s98VoySoyx+gPrI9vwk+eVQ==</latexit><latexit sha1_base64="BcPLS//JtZk28cnHPQ8Mz/Eh5ig=">AAACEXicbVBNS8NAFNzUrxq/oh69LBZBLyXpxXorePFYwdpCG8pm89ou3WzC7qYQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2+ChDOlXffLKq2tb2xulbftnd29/QPn8Ohexamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Prmd+egFQsFnc6S8CPyFCwAaNEG6nvXPQCGDKRUxAa5NQmVLMJ0xnmsVJ2D0T4Y/Wdilt158CrxCtIBRVo9p3PXhjTNDJxyolSXc9NtJ8TqRnlMLV7qYKE0DEZQtdQQSJQfj4/aYrPjBLiQSzNExrP1d+JnERKZVFgJiOiR2rZm4n/ed1UD+p+zkSSahB0sWiQcqxjPOsHh0wC1TwzhFDJzF8xHRFpejEt2qYEb/nkVdKqVa+q3m2t0qgXbZTRCTpF58hDl6iBblATtRBFD+gJvaBX69F6tt6s98VoySoyx+gPrI9vwk+eVQ==</latexit><latexit sha1_base64="BcPLS//JtZk28cnHPQ8Mz/Eh5ig=">AAACEXicbVBNS8NAFNzUrxq/oh69LBZBLyXpxXorePFYwdpCG8pm89ou3WzC7qYQQn+DF/+KFw8qXr1589+4bSNo68DCMPOGt2+ChDOlXffLKq2tb2xulbftnd29/QPn8Ohexamk0KIxj2UnIAo4E9DSTHPoJBJIFHBoB+Prmd+egFQsFnc6S8CPyFCwAaNEG6nvXPQCGDKRUxAa5NQmVLMJ0xnmsVJ2D0T4Y/Wdilt158CrxCtIBRVo9p3PXhjTNDJxyolSXc9NtJ8TqRnlMLV7qYKE0DEZQtdQQSJQfj4/aYrPjBLiQSzNExrP1d+JnERKZVFgJiOiR2rZm4n/ed1UD+p+zkSSahB0sWiQcqxjPOsHh0wC1TwzhFDJzF8xHRFpejEt2qYEb/nkVdKqVa+q3m2t0qgXbZTRCTpF58hDl6iBblATtRBFD+gJvaBX69F6tt6s98VoySoyx+gPrI9vwk+eVQ==</latexit>

U
<latexit sha1_base64="7MGsePtR5b4Fn9+IJvBQ7gwy4pE=">AAACFHicbVBNS8NAEN34WeNX1KOXYCt4kJL0ot6KXjxWMLbQhLLZTNqlm03Y3Qgl9E948a948aDi1YM3/42btoK2Diz7eG8eM/PCjFGpHOfLWFpeWV1br2yYm1vbO7vW3v6dTHNBwCMpS0UnxBIY5eApqhh0MgE4CRm0w+FVqbfvQUia8ls1yiBIcJ/TmBKsNNWzTv0Q+pQXBLgCMTZrfpiySI4S/RXeuGb6wKMftWdVnbozKXsRuDNQRbNq9axPP0pJnmg7YVjKrutkKiiwUJQwGJt+LiHDZIj70NWQ4wRkUEyuGtvHmonsOBX6cWVP2N+OAieyXFR3JlgN5LxWkv9p3VzF50FBeZYr4GQ6KM6ZrVK7jMiOqACi2EgDTATVu9pkgAUmOgNp6hDc+ZMXgdeoX9Tdm0a1eTlLo4IO0RE6QS46Q010jVrIQwQ9oCf0gl6NR+PZeDPep61LxsxzgP6U8fENqWOfVw==</latexit><latexit sha1_base64="7MGsePtR5b4Fn9+IJvBQ7gwy4pE=">AAACFHicbVBNS8NAEN34WeNX1KOXYCt4kJL0ot6KXjxWMLbQhLLZTNqlm03Y3Qgl9E948a948aDi1YM3/42btoK2Diz7eG8eM/PCjFGpHOfLWFpeWV1br2yYm1vbO7vW3v6dTHNBwCMpS0UnxBIY5eApqhh0MgE4CRm0w+FVqbfvQUia8ls1yiBIcJ/TmBKsNNWzTv0Q+pQXBLgCMTZrfpiySI4S/RXeuGb6wKMftWdVnbozKXsRuDNQRbNq9axPP0pJnmg7YVjKrutkKiiwUJQwGJt+LiHDZIj70NWQ4wRkUEyuGtvHmonsOBX6cWVP2N+OAieyXFR3JlgN5LxWkv9p3VzF50FBeZYr4GQ6KM6ZrVK7jMiOqACi2EgDTATVu9pkgAUmOgNp6hDc+ZMXgdeoX9Tdm0a1eTlLo4IO0RE6QS46Q010jVrIQwQ9oCf0gl6NR+PZeDPep61LxsxzgP6U8fENqWOfVw==</latexit><latexit sha1_base64="7MGsePtR5b4Fn9+IJvBQ7gwy4pE=">AAACFHicbVBNS8NAEN34WeNX1KOXYCt4kJL0ot6KXjxWMLbQhLLZTNqlm03Y3Qgl9E948a948aDi1YM3/42btoK2Diz7eG8eM/PCjFGpHOfLWFpeWV1br2yYm1vbO7vW3v6dTHNBwCMpS0UnxBIY5eApqhh0MgE4CRm0w+FVqbfvQUia8ls1yiBIcJ/TmBKsNNWzTv0Q+pQXBLgCMTZrfpiySI4S/RXeuGb6wKMftWdVnbozKXsRuDNQRbNq9axPP0pJnmg7YVjKrutkKiiwUJQwGJt+LiHDZIj70NWQ4wRkUEyuGtvHmonsOBX6cWVP2N+OAieyXFR3JlgN5LxWkv9p3VzF50FBeZYr4GQ6KM6ZrVK7jMiOqACi2EgDTATVu9pkgAUmOgNp6hDc+ZMXgdeoX9Tdm0a1eTlLo4IO0RE6QS46Q010jVrIQwQ9oCf0gl6NR+PZeDPep61LxsxzgP6U8fENqWOfVw==</latexit><latexit sha1_base64="7MGsePtR5b4Fn9+IJvBQ7gwy4pE=">AAACFHicbVBNS8NAEN34WeNX1KOXYCt4kJL0ot6KXjxWMLbQhLLZTNqlm03Y3Qgl9E948a948aDi1YM3/42btoK2Diz7eG8eM/PCjFGpHOfLWFpeWV1br2yYm1vbO7vW3v6dTHNBwCMpS0UnxBIY5eApqhh0MgE4CRm0w+FVqbfvQUia8ls1yiBIcJ/TmBKsNNWzTv0Q+pQXBLgCMTZrfpiySI4S/RXeuGb6wKMftWdVnbozKXsRuDNQRbNq9axPP0pJnmg7YVjKrutkKiiwUJQwGJt+LiHDZIj70NWQ4wRkUEyuGtvHmonsOBX6cWVP2N+OAieyXFR3JlgN5LxWkv9p3VzF50FBeZYr4GQ6KM6ZrVK7jMiOqACi2EgDTATVu9pkgAUmOgNp6hDc+ZMXgdeoX9Tdm0a1eTlLo4IO0RE6QS46Q010jVrIQwQ9oCf0gl6NR+PZeDPep61LxsxzgP6U8fENqWOfVw==</latexit>

V
<latexit sha1_base64="OvpqHdnJr07GAq4B5qFqQBwG38Y=">AAACFHicbVA9T8MwEHXKVwlfBUYWixaJAVVJF2CrYGEsEmkrNVXlONfWquNEtoNURf0TLPwVFgZArAxs/BuctkjQcpLlp/fu6e5ekHCmtON8WYWV1bX1jeKmvbW9s7tX2j9oqjiVFDwa81i2A6KAMwGeZppDO5FAooBDKxhd53rrHqRisbjT4wS6ERkI1meUaEP1Smd+AAMmMgpCg5zYFT+IeajGkfmy5qRi+yDCH7VXKjtVZ1p4GbhzUEbzavRKn34Y0zQydsqJUh3XSXQ3I1IzymFi+6mChNARGUDHQEEiUN1setUEnxgmxP1Ymic0nrK/HRmJVL6o6YyIHqpFLSf/0zqp7l90MyaSVIOgs0H9lGMd4zwiHDIJVPOxAYRKZnbFdEgkoSYDZZsQ3MWTl4FXq15W3dtauX41T6OIjtAxOkUuOkd1dIMayEMUPaAn9IJerUfr2Xqz3metBWvuOUR/yvr4Bqr1n1g=</latexit><latexit sha1_base64="OvpqHdnJr07GAq4B5qFqQBwG38Y=">AAACFHicbVA9T8MwEHXKVwlfBUYWixaJAVVJF2CrYGEsEmkrNVXlONfWquNEtoNURf0TLPwVFgZArAxs/BuctkjQcpLlp/fu6e5ekHCmtON8WYWV1bX1jeKmvbW9s7tX2j9oqjiVFDwa81i2A6KAMwGeZppDO5FAooBDKxhd53rrHqRisbjT4wS6ERkI1meUaEP1Smd+AAMmMgpCg5zYFT+IeajGkfmy5qRi+yDCH7VXKjtVZ1p4GbhzUEbzavRKn34Y0zQydsqJUh3XSXQ3I1IzymFi+6mChNARGUDHQEEiUN1setUEnxgmxP1Ymic0nrK/HRmJVL6o6YyIHqpFLSf/0zqp7l90MyaSVIOgs0H9lGMd4zwiHDIJVPOxAYRKZnbFdEgkoSYDZZsQ3MWTl4FXq15W3dtauX41T6OIjtAxOkUuOkd1dIMayEMUPaAn9IJerUfr2Xqz3metBWvuOUR/yvr4Bqr1n1g=</latexit><latexit sha1_base64="OvpqHdnJr07GAq4B5qFqQBwG38Y=">AAACFHicbVA9T8MwEHXKVwlfBUYWixaJAVVJF2CrYGEsEmkrNVXlONfWquNEtoNURf0TLPwVFgZArAxs/BuctkjQcpLlp/fu6e5ekHCmtON8WYWV1bX1jeKmvbW9s7tX2j9oqjiVFDwa81i2A6KAMwGeZppDO5FAooBDKxhd53rrHqRisbjT4wS6ERkI1meUaEP1Smd+AAMmMgpCg5zYFT+IeajGkfmy5qRi+yDCH7VXKjtVZ1p4GbhzUEbzavRKn34Y0zQydsqJUh3XSXQ3I1IzymFi+6mChNARGUDHQEEiUN1setUEnxgmxP1Ymic0nrK/HRmJVL6o6YyIHqpFLSf/0zqp7l90MyaSVIOgs0H9lGMd4zwiHDIJVPOxAYRKZnbFdEgkoSYDZZsQ3MWTl4FXq15W3dtauX41T6OIjtAxOkUuOkd1dIMayEMUPaAn9IJerUfr2Xqz3metBWvuOUR/yvr4Bqr1n1g=</latexit><latexit sha1_base64="OvpqHdnJr07GAq4B5qFqQBwG38Y=">AAACFHicbVA9T8MwEHXKVwlfBUYWixaJAVVJF2CrYGEsEmkrNVXlONfWquNEtoNURf0TLPwVFgZArAxs/BuctkjQcpLlp/fu6e5ekHCmtON8WYWV1bX1jeKmvbW9s7tX2j9oqjiVFDwa81i2A6KAMwGeZppDO5FAooBDKxhd53rrHqRisbjT4wS6ERkI1meUaEP1Smd+AAMmMgpCg5zYFT+IeajGkfmy5qRi+yDCH7VXKjtVZ1p4GbhzUEbzavRKn34Y0zQydsqJUh3XSXQ3I1IzymFi+6mChNARGUDHQEEiUN1setUEnxgmxP1Ymic0nrK/HRmJVL6o6YyIHqpFLSf/0zqp7l90MyaSVIOgs0H9lGMd4zwiHDIJVPOxAYRKZnbFdEgkoSYDZZsQ3MWTl4FXq15W3dtauX41T6OIjtAxOkUuOkd1dIMayEMUPaAn9IJerUfr2Xqz3metBWvuOUR/yvr4Bqr1n1g=</latexit>

B<latexit sha1_base64="iJdXLwSzYTGEjcqRLfw6lR+3IoY=">AAACFHicbVA9T8MwEHXKVwlfAUaWiBaJAVVJF2CrysJYJEorNVXlONfWqmNHtoNURf0TLPwVFgZArAxs/BuctkjQcpLlp/fu6e5emDCqtOd9WYWV1bX1jeKmvbW9s7vn7B/cKZFKAk0imJDtECtglENTU82gnUjAccigFY6ucr11D1JRwW/1OIFujAec9inB2lA95ywIYUB5RoBrkBO7HISCRWocmy+rT8p2ADz6UXtOyat403KXgT8HJTSvRs/5DCJB0tjYCcNKdXwv0d0MS00Jg4kdpAoSTEZ4AB0DOY5BdbPpVRP3xDCR2xfSPK7dKfvbkeFY5YuazhjroVrUcvI/rZPq/kU3ozxJNXAyG9RPmauFm0fkRlQC0WxsACaSml1dMsQSE5OBsk0I/uLJy6BZrVxW/JtqqVafp1FER+gYnSIfnaMaukYN1EQEPaAn9IJerUfr2Xqz3metBWvuOUR/yvr4BouNn0Q=</latexit><latexit sha1_base64="iJdXLwSzYTGEjcqRLfw6lR+3IoY=">AAACFHicbVA9T8MwEHXKVwlfAUaWiBaJAVVJF2CrysJYJEorNVXlONfWqmNHtoNURf0TLPwVFgZArAxs/BuctkjQcpLlp/fu6e5emDCqtOd9WYWV1bX1jeKmvbW9s7vn7B/cKZFKAk0imJDtECtglENTU82gnUjAccigFY6ucr11D1JRwW/1OIFujAec9inB2lA95ywIYUB5RoBrkBO7HISCRWocmy+rT8p2ADz6UXtOyat403KXgT8HJTSvRs/5DCJB0tjYCcNKdXwv0d0MS00Jg4kdpAoSTEZ4AB0DOY5BdbPpVRP3xDCR2xfSPK7dKfvbkeFY5YuazhjroVrUcvI/rZPq/kU3ozxJNXAyG9RPmauFm0fkRlQC0WxsACaSml1dMsQSE5OBsk0I/uLJy6BZrVxW/JtqqVafp1FER+gYnSIfnaMaukYN1EQEPaAn9IJerUfr2Xqz3metBWvuOUR/yvr4BouNn0Q=</latexit><latexit sha1_base64="iJdXLwSzYTGEjcqRLfw6lR+3IoY=">AAACFHicbVA9T8MwEHXKVwlfAUaWiBaJAVVJF2CrysJYJEorNVXlONfWqmNHtoNURf0TLPwVFgZArAxs/BuctkjQcpLlp/fu6e5emDCqtOd9WYWV1bX1jeKmvbW9s7vn7B/cKZFKAk0imJDtECtglENTU82gnUjAccigFY6ucr11D1JRwW/1OIFujAec9inB2lA95ywIYUB5RoBrkBO7HISCRWocmy+rT8p2ADz6UXtOyat403KXgT8HJTSvRs/5DCJB0tjYCcNKdXwv0d0MS00Jg4kdpAoSTEZ4AB0DOY5BdbPpVRP3xDCR2xfSPK7dKfvbkeFY5YuazhjroVrUcvI/rZPq/kU3ozxJNXAyG9RPmauFm0fkRlQC0WxsACaSml1dMsQSE5OBsk0I/uLJy6BZrVxW/JtqqVafp1FER+gYnSIfnaMaukYN1EQEPaAn9IJerUfr2Xqz3metBWvuOUR/yvr4BouNn0Q=</latexit><latexit sha1_base64="iJdXLwSzYTGEjcqRLfw6lR+3IoY=">AAACFHicbVA9T8MwEHXKVwlfAUaWiBaJAVVJF2CrysJYJEorNVXlONfWqmNHtoNURf0TLPwVFgZArAxs/BuctkjQcpLlp/fu6e5emDCqtOd9WYWV1bX1jeKmvbW9s7vn7B/cKZFKAk0imJDtECtglENTU82gnUjAccigFY6ucr11D1JRwW/1OIFujAec9inB2lA95ywIYUB5RoBrkBO7HISCRWocmy+rT8p2ADz6UXtOyat403KXgT8HJTSvRs/5DCJB0tjYCcNKdXwv0d0MS00Jg4kdpAoSTEZ4AB0DOY5BdbPpVRP3xDCR2xfSPK7dKfvbkeFY5YuazhjroVrUcvI/rZPq/kU3ozxJNXAyG9RPmauFm0fkRlQC0WxsACaSml1dMsQSE5OBsk0I/uLJy6BZrVxW/JtqqVafp1FER+gYnSIfnaMaukYN1EQEPaAn9IJerUfr2Xqz3metBWvuOUR/yvr4BouNn0Q=</latexit>

RNN
<latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit>

RNN
<latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit><latexit sha1_base64="WNqRVHooK3MRbsx3jlRlp53Ez9s=">AAACB3icbVBNS8NAFNzUrxq/oh49GCyCp5L0Yr0VvHgqVYwttKFsNi/t0s0m7G6EEnr04l/x4kHFq3/Bm//GbRtBWwcWhpk3vH0TpIxK5ThfRmlldW19o7xpbm3v7O5Z+wd3MskEAY8kLBGdAEtglIOnqGLQSQXgOGDQDkaXU799D0LShN+qcQp+jAecRpRgpaW+ddwLYEB5ToArEBPzptk0e8DDH6FvVZyqM4O9TNyCVFCBVt/67IUJyWIdJwxL2XWdVPk5FooSBhOzl0lIMRnhAXQ15TgG6eezQyb2qVZCO0qEflzZM/V3IsexlOM40JMxVkO56E3F/7xupqK6n1OeZgo4mS+KMmarxJ62YodUAFFsrAkmguq/2mSIBSa6A2nqEtzFk5eJV6teVN3rWqVRL9oooyN0gs6Qi85RA12hFvIQQQ/oCb2gV+PReDbejPf5aMkoMofoD4yPbx1cmZE=</latexit>

u
<latexit sha1_base64="LFW6wPaDvB3y/CVRazOyp2YvgOQ=">AAACB3icbVBNS8NAFNz4WeNX1KMHg63gqSS9qLeiF48VjC00oWw2L+3SzSbsboQSevTiX/HiQcWrf8Gb/8ZtG0FbBxaGmTe8fRNmjErlOF/G0vLK6tp6ZcPc3Nre2bX29u9kmgsCHklZKjohlsAoB09RxaCTCcBJyKAdDq8mfvsehKQpv1WjDIIE9zmNKcFKSz3ryA+hT3lBgCsQY7OW10wfePQj9KyqU3emsBeJW5IqKtHqWZ9+lJI80XHCsJRd18lUUGChKGEwNv1cQobJEPehqynHCcigmB4ytk+0EtlxKvTjyp6qvxMFTqQcJaGeTLAayHlvIv7ndXMVnwcF5VmugJPZojhntkrtSSt2RAUQxUaaYCKo/qtNBlhgojuQpi7BnT95kXiN+kXdvWlUm5dlGxV0iI7RKXLRGWqia9RCHiLoAT2hF/RqPBrPxpvxPhtdMsrMAfoD4+Mb04qZag==</latexit><latexit sha1_base64="LFW6wPaDvB3y/CVRazOyp2YvgOQ=">AAACB3icbVBNS8NAFNz4WeNX1KMHg63gqSS9qLeiF48VjC00oWw2L+3SzSbsboQSevTiX/HiQcWrf8Gb/8ZtG0FbBxaGmTe8fRNmjErlOF/G0vLK6tp6ZcPc3Nre2bX29u9kmgsCHklZKjohlsAoB09RxaCTCcBJyKAdDq8mfvsehKQpv1WjDIIE9zmNKcFKSz3ryA+hT3lBgCsQY7OW10wfePQj9KyqU3emsBeJW5IqKtHqWZ9+lJI80XHCsJRd18lUUGChKGEwNv1cQobJEPehqynHCcigmB4ytk+0EtlxKvTjyp6qvxMFTqQcJaGeTLAayHlvIv7ndXMVnwcF5VmugJPZojhntkrtSSt2RAUQxUaaYCKo/qtNBlhgojuQpi7BnT95kXiN+kXdvWlUm5dlGxV0iI7RKXLRGWqia9RCHiLoAT2hF/RqPBrPxpvxPhtdMsrMAfoD4+Mb04qZag==</latexit><latexit sha1_base64="LFW6wPaDvB3y/CVRazOyp2YvgOQ=">AAACB3icbVBNS8NAFNz4WeNX1KMHg63gqSS9qLeiF48VjC00oWw2L+3SzSbsboQSevTiX/HiQcWrf8Gb/8ZtG0FbBxaGmTe8fRNmjErlOF/G0vLK6tp6ZcPc3Nre2bX29u9kmgsCHklZKjohlsAoB09RxaCTCcBJyKAdDq8mfvsehKQpv1WjDIIE9zmNKcFKSz3ryA+hT3lBgCsQY7OW10wfePQj9KyqU3emsBeJW5IqKtHqWZ9+lJI80XHCsJRd18lUUGChKGEwNv1cQobJEPehqynHCcigmB4ytk+0EtlxKvTjyp6qvxMFTqQcJaGeTLAayHlvIv7ndXMVnwcF5VmugJPZojhntkrtSSt2RAUQxUaaYCKo/qtNBlhgojuQpi7BnT95kXiN+kXdvWlUm5dlGxV0iI7RKXLRGWqia9RCHiLoAT2hF/RqPBrPxpvxPhtdMsrMAfoD4+Mb04qZag==</latexit><latexit sha1_base64="LFW6wPaDvB3y/CVRazOyp2YvgOQ=">AAACB3icbVBNS8NAFNz4WeNX1KMHg63gqSS9qLeiF48VjC00oWw2L+3SzSbsboQSevTiX/HiQcWrf8Gb/8ZtG0FbBxaGmTe8fRNmjErlOF/G0vLK6tp6ZcPc3Nre2bX29u9kmgsCHklZKjohlsAoB09RxaCTCcBJyKAdDq8mfvsehKQpv1WjDIIE9zmNKcFKSz3ryA+hT3lBgCsQY7OW10wfePQj9KyqU3emsBeJW5IqKtHqWZ9+lJI80XHCsJRd18lUUGChKGEwNv1cQobJEPehqynHCcigmB4ytk+0EtlxKvTjyp6qvxMFTqQcJaGeTLAayHlvIv7ndXMVnwcF5VmugJPZojhntkrtSSt2RAUQxUaaYCKo/qtNBlhgojuQpi7BnT95kXiN+kXdvWlUm5dlGxV0iI7RKXLRGWqia9RCHiLoAT2hF/RqPBrPxpvxPhtdMsrMAfoD4+Mb04qZag==</latexit>

v
<latexit sha1_base64="z8Uo196wu96EVWWhjXXVmngSm98=">AAACB3icbVBNS8NAFNzUrxq/oh49GGwFTyXpRb0VvXisYGyhDWWzeWmXbjZhd1MooUcv/hUvHlS8+he8+W/cthG0dWBhmHnD2zdByqhUjvNllFZW19Y3ypvm1vbO7p61f3Avk0wQ8EjCEtEOsARGOXiKKgbtVACOAwatYHg99VsjEJIm/E6NU/Bj3Oc0ogQrLfWs424AfcpzAlyBmJjVUdXsAg9/hJ5VcWrODPYycQtSQQWaPeuzGyYki3WcMCxlx3VS5edYKEoYTMxuJiHFZIj70NGU4xikn88OmdinWgntKBH6cWXP1N+JHMdSjuNAT8ZYDeSiNxX/8zqZii78nPI0U8DJfFGUMVsl9rQVO6QCiGJjTTARVP/VJgMsMNEdSFOX4C6evEy8eu2y5t7WK42roo0yOkIn6Ay56Bw10A1qIg8R9ICe0At6NR6NZ+PNeJ+Plowic4j+wPj4BtUbmWs=</latexit><latexit sha1_base64="z8Uo196wu96EVWWhjXXVmngSm98=">AAACB3icbVBNS8NAFNzUrxq/oh49GGwFTyXpRb0VvXisYGyhDWWzeWmXbjZhd1MooUcv/hUvHlS8+he8+W/cthG0dWBhmHnD2zdByqhUjvNllFZW19Y3ypvm1vbO7p61f3Avk0wQ8EjCEtEOsARGOXiKKgbtVACOAwatYHg99VsjEJIm/E6NU/Bj3Oc0ogQrLfWs424AfcpzAlyBmJjVUdXsAg9/hJ5VcWrODPYycQtSQQWaPeuzGyYki3WcMCxlx3VS5edYKEoYTMxuJiHFZIj70NGU4xikn88OmdinWgntKBH6cWXP1N+JHMdSjuNAT8ZYDeSiNxX/8zqZii78nPI0U8DJfFGUMVsl9rQVO6QCiGJjTTARVP/VJgMsMNEdSFOX4C6evEy8eu2y5t7WK42roo0yOkIn6Ay56Bw10A1qIg8R9ICe0At6NR6NZ+PNeJ+Plowic4j+wPj4BtUbmWs=</latexit><latexit sha1_base64="z8Uo196wu96EVWWhjXXVmngSm98=">AAACB3icbVBNS8NAFNzUrxq/oh49GGwFTyXpRb0VvXisYGyhDWWzeWmXbjZhd1MooUcv/hUvHlS8+he8+W/cthG0dWBhmHnD2zdByqhUjvNllFZW19Y3ypvm1vbO7p61f3Avk0wQ8EjCEtEOsARGOXiKKgbtVACOAwatYHg99VsjEJIm/E6NU/Bj3Oc0ogQrLfWs424AfcpzAlyBmJjVUdXsAg9/hJ5VcWrODPYycQtSQQWaPeuzGyYki3WcMCxlx3VS5edYKEoYTMxuJiHFZIj70NGU4xikn88OmdinWgntKBH6cWXP1N+JHMdSjuNAT8ZYDeSiNxX/8zqZii78nPI0U8DJfFGUMVsl9rQVO6QCiGJjTTARVP/VJgMsMNEdSFOX4C6evEy8eu2y5t7WK42roo0yOkIn6Ay56Bw10A1qIg8R9ICe0At6NR6NZ+PNeJ+Plowic4j+wPj4BtUbmWs=</latexit><latexit sha1_base64="z8Uo196wu96EVWWhjXXVmngSm98=">AAACB3icbVBNS8NAFNzUrxq/oh49GGwFTyXpRb0VvXisYGyhDWWzeWmXbjZhd1MooUcv/hUvHlS8+he8+W/cthG0dWBhmHnD2zdByqhUjvNllFZW19Y3ypvm1vbO7p61f3Avk0wQ8EjCEtEOsARGOXiKKgbtVACOAwatYHg99VsjEJIm/E6NU/Bj3Oc0ogQrLfWs424AfcpzAlyBmJjVUdXsAg9/hJ5VcWrODPYycQtSQQWaPeuzGyYki3WcMCxlx3VS5edYKEoYTMxuJiHFZIj70NGU4xikn88OmdinWgntKBH6cWXP1N+JHMdSjuNAT8ZYDeSiNxX/8zqZii78nPI0U8DJfFGUMVsl9rQVO6QCiGJjTTARVP/VJgMsMNEdSFOX4C6evEy8eu2y5t7WK42roo0yOkIn6Ay56Bw10A1qIg8R9ICe0At6NR6NZ+PNeJ+Plowic4j+wPj4BtUbmWs=</latexit>

global spatial
pooling

<latexit sha1_base64="3W6yy+2ai0f4QLKqE0g7VDHQpds=">AAACHHicbVDLSgMxFM34rOOr6tJNsAiuykwRrLuCG5cVrC10hpLJ3E5DM8mQZIQy9Efc+CtuXKi4cSH4N6YPQVsPBA7nnJvknijjTBvP+3JWVtfWNzZLW+72zu7efvng8E7LXFFoUcml6kREA2cCWoYZDp1MAUkjDu1oeDXx2/egNJPi1owyCFOSCNZnlBgr9crnQQQJEwUFYUCN3YTLiHCsM+sTHgRuJqW9O3EDEPFPqleueFVvCrxM/DmpoDmavfJHEEuap3accqJ11/cyExZEGUY5jN0g15AROiQJdC0VJAUdFtPtxvjUKjHuS2WPMHiq/p4oSKr1KI1sMiVmoBe9ifif181Nvx4WTGS5AUFnD/Vzjo3Ek6pwzBRQw0eWEKqY/SumA6IItR1o15bgL668TFq16mXVv6lVGvV5GyV0jE7QGfLRBWqga9RELUTRA3pCL+jVeXSenTfnfRZdceYzR+gPnM9vB+yirg==</latexit><latexit sha1_base64="3W6yy+2ai0f4QLKqE0g7VDHQpds=">AAACHHicbVDLSgMxFM34rOOr6tJNsAiuykwRrLuCG5cVrC10hpLJ3E5DM8mQZIQy9Efc+CtuXKi4cSH4N6YPQVsPBA7nnJvknijjTBvP+3JWVtfWNzZLW+72zu7efvng8E7LXFFoUcml6kREA2cCWoYZDp1MAUkjDu1oeDXx2/egNJPi1owyCFOSCNZnlBgr9crnQQQJEwUFYUCN3YTLiHCsM+sTHgRuJqW9O3EDEPFPqleueFVvCrxM/DmpoDmavfJHEEuap3accqJ11/cyExZEGUY5jN0g15AROiQJdC0VJAUdFtPtxvjUKjHuS2WPMHiq/p4oSKr1KI1sMiVmoBe9ifif181Nvx4WTGS5AUFnD/Vzjo3Ek6pwzBRQw0eWEKqY/SumA6IItR1o15bgL668TFq16mXVv6lVGvV5GyV0jE7QGfLRBWqga9RELUTRA3pCL+jVeXSenTfnfRZdceYzR+gPnM9vB+yirg==</latexit><latexit sha1_base64="3W6yy+2ai0f4QLKqE0g7VDHQpds=">AAACHHicbVDLSgMxFM34rOOr6tJNsAiuykwRrLuCG5cVrC10hpLJ3E5DM8mQZIQy9Efc+CtuXKi4cSH4N6YPQVsPBA7nnJvknijjTBvP+3JWVtfWNzZLW+72zu7efvng8E7LXFFoUcml6kREA2cCWoYZDp1MAUkjDu1oeDXx2/egNJPi1owyCFOSCNZnlBgr9crnQQQJEwUFYUCN3YTLiHCsM+sTHgRuJqW9O3EDEPFPqleueFVvCrxM/DmpoDmavfJHEEuap3accqJ11/cyExZEGUY5jN0g15AROiQJdC0VJAUdFtPtxvjUKjHuS2WPMHiq/p4oSKr1KI1sMiVmoBe9ifif181Nvx4WTGS5AUFnD/Vzjo3Ek6pwzBRQw0eWEKqY/SumA6IItR1o15bgL668TFq16mXVv6lVGvV5GyV0jE7QGfLRBWqga9RELUTRA3pCL+jVeXSenTfnfRZdceYzR+gPnM9vB+yirg==</latexit><latexit sha1_base64="3W6yy+2ai0f4QLKqE0g7VDHQpds=">AAACHHicbVDLSgMxFM34rOOr6tJNsAiuykwRrLuCG5cVrC10hpLJ3E5DM8mQZIQy9Efc+CtuXKi4cSH4N6YPQVsPBA7nnJvknijjTBvP+3JWVtfWNzZLW+72zu7efvng8E7LXFFoUcml6kREA2cCWoYZDp1MAUkjDu1oeDXx2/egNJPi1owyCFOSCNZnlBgr9crnQQQJEwUFYUCN3YTLiHCsM+sTHgRuJqW9O3EDEPFPqleueFVvCrxM/DmpoDmavfJHEEuap3accqJ11/cyExZEGUY5jN0g15AROiQJdC0VJAUdFtPtxvjUKjHuS2WPMHiq/p4oSKr1KI1sMiVmoBe9ifif181Nvx4WTGS5AUFnD/Vzjo3Ek6pwzBRQw0eWEKqY/SumA6IItR1o15bgL668TFq16mXVv6lVGvV5GyV0jE7QGfLRBWqga9RELUTRA3pCL+jVeXSenTfnfRZdceYzR+gPnM9vB+yirg==</latexit>

r
<latexit sha1_base64="Jctlm+cBm4menoiGMTyltpddS+U=">AAACBXicbVBPS8MwHE39O+u/qkcRgkPwNNpd1NvQi8cJ1g3WMtL0ty0sTUuSCqPs5MWv4sWDile/gze/jdlWQTcfBF7e+z2S34syzpR23S9raXlldW29smFvbm3v7Dp7+3cqzSUFn6Y8le2IKOBMgK+Z5tDOJJAk4tCKhlcTv3UPUrFU3OpRBmFC+oL1GCXaSF3nKIigz0RBQWiQY1vaAYj459p1qm7NnQIvEq8kVVSi2XU+gzileWLilBOlOp6b6bAgUjPKYWwHuYKM0CHpQ8dQQRJQYTFdY4xPjBLjXirNERpP1d+JgiRKjZLITCZED9S8NxH/8zq57p2HBRNZrkHQ2UO9nGOd4kknOGYSqOYjQwiVzPwV0wGRhJoOlG1K8OZXXiR+vXZR827q1cZl2UYFHaJjdIo8dIYa6Bo1kY8oekBP6AW9Wo/Ws/Vmvc9Gl6wyc4D+wPr4BgdfmQs=</latexit><latexit sha1_base64="Jctlm+cBm4menoiGMTyltpddS+U=">AAACBXicbVBPS8MwHE39O+u/qkcRgkPwNNpd1NvQi8cJ1g3WMtL0ty0sTUuSCqPs5MWv4sWDile/gze/jdlWQTcfBF7e+z2S34syzpR23S9raXlldW29smFvbm3v7Dp7+3cqzSUFn6Y8le2IKOBMgK+Z5tDOJJAk4tCKhlcTv3UPUrFU3OpRBmFC+oL1GCXaSF3nKIigz0RBQWiQY1vaAYj459p1qm7NnQIvEq8kVVSi2XU+gzileWLilBOlOp6b6bAgUjPKYWwHuYKM0CHpQ8dQQRJQYTFdY4xPjBLjXirNERpP1d+JgiRKjZLITCZED9S8NxH/8zq57p2HBRNZrkHQ2UO9nGOd4kknOGYSqOYjQwiVzPwV0wGRhJoOlG1K8OZXXiR+vXZR827q1cZl2UYFHaJjdIo8dIYa6Bo1kY8oekBP6AW9Wo/Ws/Vmvc9Gl6wyc4D+wPr4BgdfmQs=</latexit><latexit sha1_base64="Jctlm+cBm4menoiGMTyltpddS+U=">AAACBXicbVBPS8MwHE39O+u/qkcRgkPwNNpd1NvQi8cJ1g3WMtL0ty0sTUuSCqPs5MWv4sWDile/gze/jdlWQTcfBF7e+z2S34syzpR23S9raXlldW29smFvbm3v7Dp7+3cqzSUFn6Y8le2IKOBMgK+Z5tDOJJAk4tCKhlcTv3UPUrFU3OpRBmFC+oL1GCXaSF3nKIigz0RBQWiQY1vaAYj459p1qm7NnQIvEq8kVVSi2XU+gzileWLilBOlOp6b6bAgUjPKYWwHuYKM0CHpQ8dQQRJQYTFdY4xPjBLjXirNERpP1d+JgiRKjZLITCZED9S8NxH/8zq57p2HBRNZrkHQ2UO9nGOd4kknOGYSqOYjQwiVzPwV0wGRhJoOlG1K8OZXXiR+vXZR827q1cZl2UYFHaJjdIo8dIYa6Bo1kY8oekBP6AW9Wo/Ws/Vmvc9Gl6wyc4D+wPr4BgdfmQs=</latexit><latexit sha1_base64="Jctlm+cBm4menoiGMTyltpddS+U=">AAACBXicbVBPS8MwHE39O+u/qkcRgkPwNNpd1NvQi8cJ1g3WMtL0ty0sTUuSCqPs5MWv4sWDile/gze/jdlWQTcfBF7e+z2S34syzpR23S9raXlldW29smFvbm3v7Dp7+3cqzSUFn6Y8le2IKOBMgK+Z5tDOJJAk4tCKhlcTv3UPUrFU3OpRBmFC+oL1GCXaSF3nKIigz0RBQWiQY1vaAYj459p1qm7NnQIvEq8kVVSi2XU+gzileWLilBOlOp6b6bAgUjPKYWwHuYKM0CHpQ8dQQRJQYTFdY4xPjBLjXirNERpP1d+JgiRKjZLITCZED9S8NxH/8zq57p2HBRNZrkHQ2UO9nGOd4kknOGYSqOYjQwiVzPwV0wGRhJoOlG1K8OZXXiR+vXZR827q1cZl2UYFHaJjdIo8dIYa6Bo1kY8oekBP6AW9Wo/Ws/Vmvc9Gl6wyc4D+wPr4BgdfmQs=</latexit>

s
<latexit sha1_base64="Hhn0o7t1HhojgAQ33p1M3+chUB8=">AAACBXicbVBPS8MwHE39O+u/qkcRgkPwNNpd1NvQi8cJ1g3WMtL0ty0sTUuSCqPs5MWv4sWDile/gze/jdlWQTcfBF7e+z2S34syzpR23S9raXlldW29smFvbm3v7Dp7+3cqzSUFn6Y8le2IKOBMgK+Z5tDOJJAk4tCKhlcTv3UPUrFU3OpRBmFC+oL1GCXaSF3nKIigz0RBQWiQY1vZAYj459p1qm7NnQIvEq8kVVSi2XU+gzileWLilBOlOp6b6bAgUjPKYWwHuYKM0CHpQ8dQQRJQYTFdY4xPjBLjXirNERpP1d+JgiRKjZLITCZED9S8NxH/8zq57p2HBRNZrkHQ2UO9nGOd4kknOGYSqOYjQwiVzPwV0wGRhJoOlG1K8OZXXiR+vXZR827q1cZl2UYFHaJjdIo8dIYa6Bo1kY8oekBP6AW9Wo/Ws/Vmvc9Gl6wyc4D+wPr4BgjvmQw=</latexit><latexit sha1_base64="Hhn0o7t1HhojgAQ33p1M3+chUB8=">AAACBXicbVBPS8MwHE39O+u/qkcRgkPwNNpd1NvQi8cJ1g3WMtL0ty0sTUuSCqPs5MWv4sWDile/gze/jdlWQTcfBF7e+z2S34syzpR23S9raXlldW29smFvbm3v7Dp7+3cqzSUFn6Y8le2IKOBMgK+Z5tDOJJAk4tCKhlcTv3UPUrFU3OpRBmFC+oL1GCXaSF3nKIigz0RBQWiQY1vZAYj459p1qm7NnQIvEq8kVVSi2XU+gzileWLilBOlOp6b6bAgUjPKYWwHuYKM0CHpQ8dQQRJQYTFdY4xPjBLjXirNERpP1d+JgiRKjZLITCZED9S8NxH/8zq57p2HBRNZrkHQ2UO9nGOd4kknOGYSqOYjQwiVzPwV0wGRhJoOlG1K8OZXXiR+vXZR827q1cZl2UYFHaJjdIo8dIYa6Bo1kY8oekBP6AW9Wo/Ws/Vmvc9Gl6wyc4D+wPr4BgjvmQw=</latexit><latexit sha1_base64="Hhn0o7t1HhojgAQ33p1M3+chUB8=">AAACBXicbVBPS8MwHE39O+u/qkcRgkPwNNpd1NvQi8cJ1g3WMtL0ty0sTUuSCqPs5MWv4sWDile/gze/jdlWQTcfBF7e+z2S34syzpR23S9raXlldW29smFvbm3v7Dp7+3cqzSUFn6Y8le2IKOBMgK+Z5tDOJJAk4tCKhlcTv3UPUrFU3OpRBmFC+oL1GCXaSF3nKIigz0RBQWiQY1vZAYj459p1qm7NnQIvEq8kVVSi2XU+gzileWLilBOlOp6b6bAgUjPKYWwHuYKM0CHpQ8dQQRJQYTFdY4xPjBLjXirNERpP1d+JgiRKjZLITCZED9S8NxH/8zq57p2HBRNZrkHQ2UO9nGOd4kknOGYSqOYjQwiVzPwV0wGRhJoOlG1K8OZXXiR+vXZR827q1cZl2UYFHaJjdIo8dIYa6Bo1kY8oekBP6AW9Wo/Ws/Vmvc9Gl6wyc4D+wPr4BgjvmQw=</latexit><latexit sha1_base64="Hhn0o7t1HhojgAQ33p1M3+chUB8=">AAACBXicbVBPS8MwHE39O+u/qkcRgkPwNNpd1NvQi8cJ1g3WMtL0ty0sTUuSCqPs5MWv4sWDile/gze/jdlWQTcfBF7e+z2S34syzpR23S9raXlldW29smFvbm3v7Dp7+3cqzSUFn6Y8le2IKOBMgK+Z5tDOJJAk4tCKhlcTv3UPUrFU3OpRBmFC+oL1GCXaSF3nKIigz0RBQWiQY1vZAYj459p1qm7NnQIvEq8kVVSi2XU+gzileWLilBOlOp6b6bAgUjPKYWwHuYKM0CHpQ8dQQRJQYTFdY4xPjBLjXirNERpP1d+JgiRKjZLITCZED9S8NxH/8zq57p2HBRNZrkHQ2UO9nGOd4kknOGYSqOYjQwiVzPwV0wGRhJoOlG1K8OZXXiR+vXZR827q1cZl2UYFHaJjdIo8dIYa6Bo1kY8oekBP6AW9Wo/Ws/Vmvc9Gl6wyc4D+wPr4BgjvmQw=</latexit>
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hods mAP cell cup ptop fed dding

R50D 40.5 54.0 28.6 62.9 57.4 65.8
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Ours 44.7 64.5 35.4 72.0 52.8 70.7

hods ype
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ne 38.33 35.03 31.31

23.71 38.83 14.40 35.18 31.43

29.94 40.89 27.14 37.49 10.26 32.12

p 28.15 39.41 25.40 36.35

ual 28.45 38.92 22.92 35.49

hape 21.92 37.16 35.39

ass 21.96 37.75 13.40 35.94

ntro 29.25 38.10 26.78 36.28

que-1 28.25 40.18 26.48 36.71

que-3 22.61 37.67 27.05 36.04
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Object Relation Network

Goal: good predictions for each stream, discriminative object features
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2
,y

)

+
∑

t

∑

k
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L - cross-entropy loss;
ĉkt - object class prediction;

ŷ1 - object head prediction;
ŷ2 - activity head prediction;

Code and precomputed masks are available

fabienbaradel/object_level_visual_reasoning

Failure cases

bottle
wine glass

person person personperson

bottle

confusion between similar objects:
hand-cup contact is predicted instead of hand-glass contact, even though

the wine glass is detected

teddy bear

teddy bear

teddy bear

bed

cell phone

person
person

bed

teddy bear

small sized objects:
person and cellphone are detected, but not their interaction

bed

cell phoneperson person

bed

potted plant potted plant 

cell phone

ambiguous interaction:
hand-bed and hand-cell-phone interactions predicted while only

hand-cell-phone contact is a ground truth

Experimental results

Ablation study

Method Object type
EPIC VLOG SS

obj. 2 heads obj. 2 heads obj. 2 heads

Baseline - - 38.33 - 35.03 - 31.31
ORN pixel 23.71 38.83 14.40 35.18 2.51 31.43
ORN COCO 29.94 40.89 27.14 37.49 10.26 32.12

ORN-mlp COCO 28.15 39.41 25.40 36.35 - -

ORN COCO-visual 28.45 38.92 22.92 35.49 - -
ORN COCO-shape 21.92 37.16 7.18 35.39 - -
ORN COCO-class 21.96 37.75 13.40 35.94 - -

ORN COCO-intra 29.25 38.10 26.78 36.28 - -
ORN clique-1 COCO 28.25 40.18 26.48 36.71 - -
ORN clique-3 COCO 22.61 37.67 27.05 36.04 - -

Something-S.
Methods Top1

C3D + Avg 21.50
I3D 27.63

MultiScale TRN 33.60

Ours 35.97

EPIC Kitchens
Methods Top1

R18 32.05
I3D-18 34.20

Ours 40.89

ORN effect

◦ EPIC: +2.4

◦ VLOG: +2.4

◦ SS: +0.8

What matters
◦ semantically well
defined objects
◦ quality of the object
detector

Objects

◦ appearance>shape, class

◦ complementary

◦ cliques: 2 > 3 > 1
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