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14. Representation Learning

• Representations in the brain


• What is learned by a deep net?


• Transfer learning and finetuning


• Unsupervised and self-supervised learning



[Intraub & Richardson, 1989]

Observed image Drawn from memory

[Bartlett, 1932]



[Intraub & Richardson, 1989]
[Bartlett, 1932]

Observed image Drawn from memory



"I stand at the window and see a house, trees, sky. Theoretically I might say there 
were 327 brightnesses and nuances of colour. Do I have "327"? No. I have sky, 
house, and trees.”     

— Max Wertheimer, 1923
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Representation learning
Good representations are: 

1. Compact (minimal) 

2. Explanatory (sufficient) 

3. Disentangled (independent factors) 

4. Interpretable 

5. Make subsequent problem solving easy

[See “Representation Learning”, Bengio 2013, for more commentary]

“Coral”

“Fish”



Representation learning

Convolution is pointwise multiplication in the frequency domain.



[Serre, 2014]
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What do deep nets internally learn?

“Fish”…



Deep Net “Electrophysiology”

[Zhou et al., ICLR 2015]
[Zeiler & Fergus, ECCV 2014]

“Fish”…



[Zeiler and Fergus, 2014]
Visualizing and Understanding CNNs

Gabor-like filters learned by layer 1 Image patches that activate each of the 
layer 1 filters most strongly



[Zeiler and Fergus, 2014]

Image patches that activate 
several of the layer 2 
neurons most strongly



[Zeiler and Fergus, 2014]

Image patches that activate 
several of the layer 3 
neurons most strongly



[Zeiler and Fergus, 2014]

Image patches that activate 
several of the layer 4 
neurons most strongly



[Zeiler and Fergus, 2014]

Image patches that activate 
several of the layer 5 
neurons most strongly



CNNs learned  the classical visual recognition pipeline!
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[Zhou, Khosla, Lapedriza, Oliva, Torralba, ICLR 2015]
Object Detectors Emergence in Deep Scene CNNs
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im2vec
layer 3 representation of image

layer 1 representation of image

Represent image as a neural embedding — a vector/tensor of neural activations  
(perhaps representing a vector of detected texture patterns or object parts)



Investigating a representation via similarity analysis

How similar are these two images?

How about these two?

[Kriegeskorte et al. 2008]



Representational Dissimilarity Matrix

Investigating a representation via similarity analysis

[Kriegeskorte, Mur, Ruff, et al. 2008]
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Neural activation vector



Investigating a representation via similarity analysis

IT Neuronal Units Deep net (in paricular, HMO)

[Yamins, Hong, Cadieu, Solomon, Seibert, DiCarlo, PNAS 2014]



Investigating a representation via similarity analysis

Deep nets and the primate brain both learn similar metric spaces. 

Deep nets organize visual information similarly to how our brains do!

[Yamins, Hong, Cadieu, Solomon, Seibert, DiCarlo, PNAS 2014]
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What do deep nets internally learn?

“Fish”…
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Representations!

A CNN is a multiscale, 
hierarchical 
representation of data



“Generally speaking, a good representation is one that makes a subsequent 
learning task easier.” — Deep Learning, Goodfellow et al. 2016

Transfer learning

?



Training
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“Fish”

Object recognition

Testing
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?

Place recognition

Often, what we will be “tested” on is to learn to do a new thing.



Finetuning starts with the representation learned on a previous 
task, and adapts it to perform well on a new task.

Testing
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Place recognition

?“Fish”

Object recognition

Pretraining
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A lot of data

bedroom

Finetuning
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Place recognition

A little data



Finetuning in practice

• Pretrain a network on task A (often object recognition), resulting in 
parameters W and b 

• Initialize a second network with some or all of W and b 

• Train the second network on task B, resulting in parameters W’ and b’



Finetuning in practice
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Place recognition



dolphin
cat
grizzly bear
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chameleon

iguana
elephant
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Finetuning in practice

Object recognition

Pretraining
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Finetuning
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Place recognition

bathroom
kitchen
bedroom
living room
hallway

The “learned representation” is just the weights and biases, so 
that’s what we transfer



Pretraining
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<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

What if the input/output dimensions don’t match?

Finetuning
<latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit>

X 0
<latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>



Finetuning
<latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit>

Pretraining
<latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit>

X
<latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit>

Y
<latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

X 0
<latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

What if the input/output dimensions don’t match?

Y 0 6= Y
<latexit sha1_base64="mA9rCcKEwzVlViJM0wy4GBP52Zw="></latexit><latexit sha1_base64="tb3zWfZErVmQs2nuyhhklyfEuC0="></latexit><latexit sha1_base64="tb3zWfZErVmQs2nuyhhklyfEuC0="></latexit><latexit sha1_base64="tb3zWfZErVmQs2nuyhhklyfEuC0="></latexit>

X 0 6= X
<latexit sha1_base64="nHSTQYPpPQP+jjE59WHS6TukM4Y="></latexit><latexit sha1_base64="WfkEs0m3WRYKeoSq8SIV/ZlxyNg="></latexit><latexit sha1_base64="WfkEs0m3WRYKeoSq8SIV/ZlxyNg="></latexit><latexit sha1_base64="WfkEs0m3WRYKeoSq8SIV/ZlxyNg="></latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>



Finetuning
<latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit>

Pretraining
<latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit>

X
<latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit>

Y
<latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit>

f2
<latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

X 0
<latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

What if the input/output dimensions don’t match?

f2
<latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit>

f3
<latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit>

f1
<latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

f3
<latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit>

f1
<latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

f 0
1

<latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit>

f 0
3

<latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>



Finetuning
<latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit>

Pretraining
<latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit>

X
<latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit>

Y
<latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit>

f2
<latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

X 0
<latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

What if the input/output dimensions don’t match?

f3
<latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit>

f1
<latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

f3
<latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit>

f1
<latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

f 0
1

<latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit>

f 0
3

<latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

f 0
2

<latexit sha1_base64="5NE63crqBeQNmBqWXH+ni6eSHKU=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld0i6LHoxWMF+wHdtWTT2TY0yYYkK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLFWfG+v63t7a+sbm1Xdop7+7tHxxWjo7bJs00hRZNeaq7MTHAmYSWZZZDV2kgIubQice3M7/zBNqwVD7YiYJIkKFkCaPEOilMHvNQaSZg2q/3K1W/5s+BV0lQkCoq0OxXvsJBSjMB0lJOjOkFvrJRTrRllMO0HGYGFKFjMoSeo5IIMFE+v3mKz50ywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUuprILIVh+eZW067XArwX3l9XGTRFHCZ2iM3SBAnSFGugONVELUaTQM3pFb17mvXjv3seidc0rZk7QH3ifPx54kbg=</latexit><latexit sha1_base64="5NE63crqBeQNmBqWXH+ni6eSHKU=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld0i6LHoxWMF+wHdtWTT2TY0yYYkK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLFWfG+v63t7a+sbm1Xdop7+7tHxxWjo7bJs00hRZNeaq7MTHAmYSWZZZDV2kgIubQice3M7/zBNqwVD7YiYJIkKFkCaPEOilMHvNQaSZg2q/3K1W/5s+BV0lQkCoq0OxXvsJBSjMB0lJOjOkFvrJRTrRllMO0HGYGFKFjMoSeo5IIMFE+v3mKz50ywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUuprILIVh+eZW067XArwX3l9XGTRFHCZ2iM3SBAnSFGugONVELUaTQM3pFb17mvXjv3seidc0rZk7QH3ifPx54kbg=</latexit><latexit sha1_base64="5NE63crqBeQNmBqWXH+ni6eSHKU=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld0i6LHoxWMF+wHdtWTT2TY0yYYkK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLFWfG+v63t7a+sbm1Xdop7+7tHxxWjo7bJs00hRZNeaq7MTHAmYSWZZZDV2kgIubQice3M7/zBNqwVD7YiYJIkKFkCaPEOilMHvNQaSZg2q/3K1W/5s+BV0lQkCoq0OxXvsJBSjMB0lJOjOkFvrJRTrRllMO0HGYGFKFjMoSeo5IIMFE+v3mKz50ywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUuprILIVh+eZW067XArwX3l9XGTRFHCZ2iM3SBAnSFGugONVELUaTQM3pFb17mvXjv3seidc0rZk7QH3ifPx54kbg=</latexit><latexit sha1_base64="5NE63crqBeQNmBqWXH+ni6eSHKU=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld0i6LHoxWMF+wHdtWTT2TY0yYYkK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLFWfG+v63t7a+sbm1Xdop7+7tHxxWjo7bJs00hRZNeaq7MTHAmYSWZZZDV2kgIubQice3M7/zBNqwVD7YiYJIkKFkCaPEOilMHvNQaSZg2q/3K1W/5s+BV0lQkCoq0OxXvsJBSjMB0lJOjOkFvrJRTrRllMO0HGYGFKFjMoSeo5IIMFE+v3mKz50ywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUuprILIVh+eZW067XArwX3l9XGTRFHCZ2iM3SBAnSFGugONVELUaTQM3pFb17mvXjv3seidc0rZk7QH3ifPx54kbg=</latexit>
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Supervised computer 
vision Vision in nature

Hand-curated training data 
+ Informative 
- Expensive 
- Limited to teacher’s knowledge 

 Raw unlabeled training data 
+ Cheap 
- Noisy 
- Harder to interpret



!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Learner
<latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit>

!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Training data
<latexit sha1_base64="4gXZsPFg4PMoPOoO47pTNWzkob0=">AAAB9HicbVA9SwNBEN2LXzF+RS1tFoNgFe7SaBm0sYyQL0iOMLe3lyzZ2zt35wIh5HfYWChi64+x89+4Sa7QxAcDj/dmmJkXpFIYdN1vp7C1vbO7V9wvHRweHZ+UT8/aJsk04y2WyER3AzBcCsVbKFDybqo5xIHknWB8v/A7E66NSFQTpyn3YxgqEQkGaCW/qUEooYY0BIRBueJW3SXoJvFyUiE5GoPyVz9MWBZzhUyCMT3PTdGfgUbBJJ+X+pnhKbAxDHnPUgUxN/5sefScXlklpFGibSmkS/X3xAxiY6ZxYDtjwJFZ9xbif14vw+jWnwmVZsgVWy2KMkkxoYsEaCg0ZyinlgDTwt5K2Qg0MLQ5lWwI3vrLm6Rdq3pu1XusVep3eRxFckEuyTXxyA2pkwfSIC3CyBN5Jq/kzZk4L86787FqLTj5zDn5A+fzB45lkfA=</latexit><latexit sha1_base64="4gXZsPFg4PMoPOoO47pTNWzkob0=">AAAB9HicbVA9SwNBEN2LXzF+RS1tFoNgFe7SaBm0sYyQL0iOMLe3lyzZ2zt35wIh5HfYWChi64+x89+4Sa7QxAcDj/dmmJkXpFIYdN1vp7C1vbO7V9wvHRweHZ+UT8/aJsk04y2WyER3AzBcCsVbKFDybqo5xIHknWB8v/A7E66NSFQTpyn3YxgqEQkGaCW/qUEooYY0BIRBueJW3SXoJvFyUiE5GoPyVz9MWBZzhUyCMT3PTdGfgUbBJJ+X+pnhKbAxDHnPUgUxN/5sefScXlklpFGibSmkS/X3xAxiY6ZxYDtjwJFZ9xbif14vw+jWnwmVZsgVWy2KMkkxoYsEaCg0ZyinlgDTwt5K2Qg0MLQ5lWwI3vrLm6Rdq3pu1XusVep3eRxFckEuyTXxyA2pkwfSIC3CyBN5Jq/kzZk4L86787FqLTj5zDn5A+fzB45lkfA=</latexit><latexit sha1_base64="4gXZsPFg4PMoPOoO47pTNWzkob0=">AAAB9HicbVA9SwNBEN2LXzF+RS1tFoNgFe7SaBm0sYyQL0iOMLe3lyzZ2zt35wIh5HfYWChi64+x89+4Sa7QxAcDj/dmmJkXpFIYdN1vp7C1vbO7V9wvHRweHZ+UT8/aJsk04y2WyER3AzBcCsVbKFDybqo5xIHknWB8v/A7E66NSFQTpyn3YxgqEQkGaCW/qUEooYY0BIRBueJW3SXoJvFyUiE5GoPyVz9MWBZzhUyCMT3PTdGfgUbBJJ+X+pnhKbAxDHnPUgUxN/5sefScXlklpFGibSmkS/X3xAxiY6ZxYDtjwJFZ9xbif14vw+jWnwmVZsgVWy2KMkkxoYsEaCg0ZyinlgDTwt5K2Qg0MLQ5lWwI3vrLm6Rdq3pu1XusVep3eRxFckEuyTXxyA2pkwfSIC3CyBN5Jq/kzZk4L86787FqLTj5zDn5A+fzB45lkfA=</latexit><latexit sha1_base64="4gXZsPFg4PMoPOoO47pTNWzkob0=">AAAB9HicbVA9SwNBEN2LXzF+RS1tFoNgFe7SaBm0sYyQL0iOMLe3lyzZ2zt35wIh5HfYWChi64+x89+4Sa7QxAcDj/dmmJkXpFIYdN1vp7C1vbO7V9wvHRweHZ+UT8/aJsk04y2WyER3AzBcCsVbKFDybqo5xIHknWB8v/A7E66NSFQTpyn3YxgqEQkGaCW/qUEooYY0BIRBueJW3SXoJvFyUiE5GoPyVz9MWBZzhUyCMT3PTdGfgUbBJJ+X+pnhKbAxDHnPUgUxN/5sefScXlklpFGibSmkS/X3xAxiY6ZxYDtjwJFZ9xbif14vw+jWnwmVZsgVWy2KMkkxoYsEaCg0ZyinlgDTwt5K2Qg0MLQ5lWwI3vrLm6Rdq3pu1XusVep3eRxFckEuyTXxyA2pkwfSIC3CyBN5Jq/kzZk4L86787FqLTj5zDn5A+fzB45lkfA=</latexit>

Learning from examples 

· · ·<latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit><latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit><latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit><latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit>

{x(1), y(1)}
<latexit sha1_base64="t8+C2pPyvQHVqRFqJjc+I8oy0f0=">AAAB/XicbZDLSsNAFIZPvNZ6i5edm8EiVJCSiKDLohuXFewFmlgm00k7dHJhZiLGEHwVNy4Ucet7uPNtnLZZaOsPAx//OYdz5vdizqSyrG9jYXFpeWW1tFZe39jc2jZ3dlsySgShTRLxSHQ8LClnIW0qpjjtxILiwOO07Y2uxvX2PRWSReGtSmPqBngQMp8RrLTVM/ed7OEuq9rH+QlKp+DkPbNi1ayJ0DzYBVSgUKNnfjn9iCQBDRXhWMqubcXKzbBQjHCal51E0hiTER7QrsYQB1S62eT6HB1pp4/8SOgXKjRxf09kOJAyDTzdGWA1lLO1sflfrZso/8LNWBgnioZkushPOFIRGkeB+kxQoniqARPB9K2IDLHAROnAyjoEe/bL89A6rdlWzb45q9QvizhKcACHUAUbzqEO19CAJhB4hGd4hTfjyXgx3o2PaeuCUczswR8Znz+tkpQQ</latexit><latexit sha1_base64="t8+C2pPyvQHVqRFqJjc+I8oy0f0=">AAAB/XicbZDLSsNAFIZPvNZ6i5edm8EiVJCSiKDLohuXFewFmlgm00k7dHJhZiLGEHwVNy4Ucet7uPNtnLZZaOsPAx//OYdz5vdizqSyrG9jYXFpeWW1tFZe39jc2jZ3dlsySgShTRLxSHQ8LClnIW0qpjjtxILiwOO07Y2uxvX2PRWSReGtSmPqBngQMp8RrLTVM/ed7OEuq9rH+QlKp+DkPbNi1ayJ0DzYBVSgUKNnfjn9iCQBDRXhWMqubcXKzbBQjHCal51E0hiTER7QrsYQB1S62eT6HB1pp4/8SOgXKjRxf09kOJAyDTzdGWA1lLO1sflfrZso/8LNWBgnioZkushPOFIRGkeB+kxQoniqARPB9K2IDLHAROnAyjoEe/bL89A6rdlWzb45q9QvizhKcACHUAUbzqEO19CAJhB4hGd4hTfjyXgx3o2PaeuCUczswR8Znz+tkpQQ</latexit><latexit sha1_base64="t8+C2pPyvQHVqRFqJjc+I8oy0f0=">AAAB/XicbZDLSsNAFIZPvNZ6i5edm8EiVJCSiKDLohuXFewFmlgm00k7dHJhZiLGEHwVNy4Ucet7uPNtnLZZaOsPAx//OYdz5vdizqSyrG9jYXFpeWW1tFZe39jc2jZ3dlsySgShTRLxSHQ8LClnIW0qpjjtxILiwOO07Y2uxvX2PRWSReGtSmPqBngQMp8RrLTVM/ed7OEuq9rH+QlKp+DkPbNi1ayJ0DzYBVSgUKNnfjn9iCQBDRXhWMqubcXKzbBQjHCal51E0hiTER7QrsYQB1S62eT6HB1pp4/8SOgXKjRxf09kOJAyDTzdGWA1lLO1sflfrZso/8LNWBgnioZkushPOFIRGkeB+kxQoniqARPB9K2IDLHAROnAyjoEe/bL89A6rdlWzb45q9QvizhKcACHUAUbzqEO19CAJhB4hGd4hTfjyXgx3o2PaeuCUczswR8Znz+tkpQQ</latexit><latexit sha1_base64="t8+C2pPyvQHVqRFqJjc+I8oy0f0=">AAAB/XicbZDLSsNAFIZPvNZ6i5edm8EiVJCSiKDLohuXFewFmlgm00k7dHJhZiLGEHwVNy4Ucet7uPNtnLZZaOsPAx//OYdz5vdizqSyrG9jYXFpeWW1tFZe39jc2jZ3dlsySgShTRLxSHQ8LClnIW0qpjjtxILiwOO07Y2uxvX2PRWSReGtSmPqBngQMp8RrLTVM/ed7OEuq9rH+QlKp+DkPbNi1ayJ0DzYBVSgUKNnfjn9iCQBDRXhWMqubcXKzbBQjHCal51E0hiTER7QrsYQB1S62eT6HB1pp4/8SOgXKjRxf09kOJAyDTzdGWA1lLO1sflfrZso/8LNWBgnioZkushPOFIRGkeB+kxQoniqARPB9K2IDLHAROnAyjoEe/bL89A6rdlWzb45q9QvizhKcACHUAUbzqEO19CAJhB4hGd4hTfjyXgx3o2PaeuCUczswR8Znz+tkpQQ</latexit>

{x(2), y(2)}
<latexit sha1_base64="sSDo5/puO+OB63PaUuzqsxZLw+g=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWoYKUpAi6LLpxWcFeoIllMp20QycXZiZiDMFXceNCEbe+hzvfxulloa0/DHz85xzOmd+LOZPKsr6NwtLyyupacb20sbm1vWPu7rVklAhCmyTikeh4WFLOQtpUTHHaiQXFgcdp2xtdjevteyoki8JblcbUDfAgZD4jWGmrZx442cNdVqmd5KconYKT98yyVbUmQotgz6AMMzV65pfTj0gS0FARjqXs2las3AwLxQineclJJI0xGeEB7WoMcUClm02uz9GxdvrIj4R+oUIT9/dEhgMp08DTnQFWQzlfG5v/1bqJ8i/cjIVxomhIpov8hCMVoXEUqM8EJYqnGjARTN+KyBALTJQOrKRDsOe/vAitWtW2qvbNWbl+OYujCIdwBBWw4RzqcA0NaAKBR3iGV3gznowX4934mLYWjNnMPvyR8fkDsKuUEg==</latexit><latexit sha1_base64="sSDo5/puO+OB63PaUuzqsxZLw+g=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWoYKUpAi6LLpxWcFeoIllMp20QycXZiZiDMFXceNCEbe+hzvfxulloa0/DHz85xzOmd+LOZPKsr6NwtLyyupacb20sbm1vWPu7rVklAhCmyTikeh4WFLOQtpUTHHaiQXFgcdp2xtdjevteyoki8JblcbUDfAgZD4jWGmrZx442cNdVqmd5KconYKT98yyVbUmQotgz6AMMzV65pfTj0gS0FARjqXs2las3AwLxQineclJJI0xGeEB7WoMcUClm02uz9GxdvrIj4R+oUIT9/dEhgMp08DTnQFWQzlfG5v/1bqJ8i/cjIVxomhIpov8hCMVoXEUqM8EJYqnGjARTN+KyBALTJQOrKRDsOe/vAitWtW2qvbNWbl+OYujCIdwBBWw4RzqcA0NaAKBR3iGV3gznowX4934mLYWjNnMPvyR8fkDsKuUEg==</latexit><latexit sha1_base64="sSDo5/puO+OB63PaUuzqsxZLw+g=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWoYKUpAi6LLpxWcFeoIllMp20QycXZiZiDMFXceNCEbe+hzvfxulloa0/DHz85xzOmd+LOZPKsr6NwtLyyupacb20sbm1vWPu7rVklAhCmyTikeh4WFLOQtpUTHHaiQXFgcdp2xtdjevteyoki8JblcbUDfAgZD4jWGmrZx442cNdVqmd5KconYKT98yyVbUmQotgz6AMMzV65pfTj0gS0FARjqXs2las3AwLxQineclJJI0xGeEB7WoMcUClm02uz9GxdvrIj4R+oUIT9/dEhgMp08DTnQFWQzlfG5v/1bqJ8i/cjIVxomhIpov8hCMVoXEUqM8EJYqnGjARTN+KyBALTJQOrKRDsOe/vAitWtW2qvbNWbl+OYujCIdwBBWw4RzqcA0NaAKBR3iGV3gznowX4934mLYWjNnMPvyR8fkDsKuUEg==</latexit><latexit sha1_base64="sSDo5/puO+OB63PaUuzqsxZLw+g=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWoYKUpAi6LLpxWcFeoIllMp20QycXZiZiDMFXceNCEbe+hzvfxulloa0/DHz85xzOmd+LOZPKsr6NwtLyyupacb20sbm1vWPu7rVklAhCmyTikeh4WFLOQtpUTHHaiQXFgcdp2xtdjevteyoki8JblcbUDfAgZD4jWGmrZx442cNdVqmd5KconYKT98yyVbUmQotgz6AMMzV65pfTj0gS0FARjqXs2las3AwLxQineclJJI0xGeEB7WoMcUClm02uz9GxdvrIj4R+oUIT9/dEhgMp08DTnQFWQzlfG5v/1bqJ8i/cjIVxomhIpov8hCMVoXEUqM8EJYqnGjARTN+KyBALTJQOrKRDsOe/vAitWtW2qvbNWbl+OYujCIdwBBWw4RzqcA0NaAKBR3iGV3gznowX4934mLYWjNnMPvyR8fkDsKuUEg==</latexit>

{x(3), y(3)}
<latexit sha1_base64="/I7hcX6fqvW2XLxx2lLrYyaZY6w=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWoYKURAVdFt24rGAv0MQymU7aoZMLMxOxhuCruHGhiFvfw51v47TNQlt/GPj4zzmcM78XcyaVZX0bhYXFpeWV4mppbX1jc8vc3mnKKBGENkjEI9H2sKSchbShmOK0HQuKA4/Tlje8Gtdb91RIFoW3ahRTN8D9kPmMYKWtrrnnpA93aeX0KDtGoyk4WdcsW1VrIjQPdg5lyFXvml9OLyJJQENFOJayY1uxclMsFCOcZiUnkTTGZIj7tKMxxAGVbjq5PkOH2ukhPxL6hQpN3N8TKQ6kHAWe7gywGsjZ2tj8r9ZJlH/hpiyME0VDMl3kJxypCI2jQD0mKFF8pAETwfStiAywwETpwEo6BHv2y/PQPKnaVtW+OSvXLvM4irAPB1ABG86hBtdQhwYQeIRneIU348l4Md6Nj2lrwchnduGPjM8fs8SUFA==</latexit><latexit sha1_base64="/I7hcX6fqvW2XLxx2lLrYyaZY6w=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWoYKURAVdFt24rGAv0MQymU7aoZMLMxOxhuCruHGhiFvfw51v47TNQlt/GPj4zzmcM78XcyaVZX0bhYXFpeWV4mppbX1jc8vc3mnKKBGENkjEI9H2sKSchbShmOK0HQuKA4/Tlje8Gtdb91RIFoW3ahRTN8D9kPmMYKWtrrnnpA93aeX0KDtGoyk4WdcsW1VrIjQPdg5lyFXvml9OLyJJQENFOJayY1uxclMsFCOcZiUnkTTGZIj7tKMxxAGVbjq5PkOH2ukhPxL6hQpN3N8TKQ6kHAWe7gywGsjZ2tj8r9ZJlH/hpiyME0VDMl3kJxypCI2jQD0mKFF8pAETwfStiAywwETpwEo6BHv2y/PQPKnaVtW+OSvXLvM4irAPB1ABG86hBtdQhwYQeIRneIU348l4Md6Nj2lrwchnduGPjM8fs8SUFA==</latexit><latexit sha1_base64="/I7hcX6fqvW2XLxx2lLrYyaZY6w=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWoYKURAVdFt24rGAv0MQymU7aoZMLMxOxhuCruHGhiFvfw51v47TNQlt/GPj4zzmcM78XcyaVZX0bhYXFpeWV4mppbX1jc8vc3mnKKBGENkjEI9H2sKSchbShmOK0HQuKA4/Tlje8Gtdb91RIFoW3ahRTN8D9kPmMYKWtrrnnpA93aeX0KDtGoyk4WdcsW1VrIjQPdg5lyFXvml9OLyJJQENFOJayY1uxclMsFCOcZiUnkTTGZIj7tKMxxAGVbjq5PkOH2ukhPxL6hQpN3N8TKQ6kHAWe7gywGsjZ2tj8r9ZJlH/hpiyME0VDMl3kJxypCI2jQD0mKFF8pAETwfStiAywwETpwEo6BHv2y/PQPKnaVtW+OSvXLvM4irAPB1ABG86hBtdQhwYQeIRneIU348l4Md6Nj2lrwchnduGPjM8fs8SUFA==</latexit><latexit sha1_base64="/I7hcX6fqvW2XLxx2lLrYyaZY6w=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWoYKURAVdFt24rGAv0MQymU7aoZMLMxOxhuCruHGhiFvfw51v47TNQlt/GPj4zzmcM78XcyaVZX0bhYXFpeWV4mppbX1jc8vc3mnKKBGENkjEI9H2sKSchbShmOK0HQuKA4/Tlje8Gtdb91RIFoW3ahRTN8D9kPmMYKWtrrnnpA93aeX0KDtGoyk4WdcsW1VrIjQPdg5lyFXvml9OLyJJQENFOJayY1uxclMsFCOcZiUnkTTGZIj7tKMxxAGVbjq5PkOH2ukhPxL6hQpN3N8TKQ6kHAWe7gywGsjZ2tj8r9ZJlH/hpiyME0VDMl3kJxypCI2jQD0mKFF8pAETwfStiAywwETpwEo6BHv2y/PQPKnaVtW+OSvXLvM4irAPB1ABG86hBtdQhwYQeIRneIU348l4Md6Nj2lrwchnduGPjM8fs8SUFA==</latexit>

f : X ! Y
<latexit sha1_base64="HYPSq+DctLdg9hrnUlynFDqraoE="></latexit><latexit sha1_base64="HYPSq+DctLdg9hrnUlynFDqraoE="></latexit><latexit sha1_base64="HYPSq+DctLdg9hrnUlynFDqraoE="></latexit><latexit sha1_base64="HYPSq+DctLdg9hrnUlynFDqraoE="></latexit>

(aka supervised learning)

f⇤ = argmin
f2F

NX

i=1

L(f(x(i)),y(i))
<latexit sha1_base64="oV5vmbOt97l54yrootkln6fwJQ0="></latexit><latexit sha1_base64="oV5vmbOt97l54yrootkln6fwJQ0="></latexit><latexit sha1_base64="oV5vmbOt97l54yrootkln6fwJQ0="></latexit><latexit sha1_base64="oV5vmbOt97l54yrootkln6fwJQ0="></latexit>



!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Learner
<latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit>

!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Learning without examples 

· · ·<latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit><latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit><latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit><latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit>

(includes unsupervised learning and reinforcement learning)

Data
<latexit sha1_base64="JBVYqSF/rw/LYNw7geXAXdbqckU=">AAACP3icfZDPSsNAEMY3/jf+q3r0EiyCiJSkFz0W9eBFVLBWaIpMttN2cbMJuxOxhL6CV30dH8Mn8CZevbmpFdSKAws/vvl2d+aLUikM+f6zMzE5NT0zOzfvLiwuLa+UVtcuTZJpjnWeyERfRWBQCoV1EiTxKtUIcSSxEd0cFv3GLWojEnVB/RRbMXSV6AgOVEhHQHBdKvsVf1jeOAQjKLNRnV2vOlthO+FZjIq4BGOagZ9SKwdNgkscuGFmMAV+A11sWlQQo2nlw2EH3pZV2l4n0fYo8obq9xs5xMb048g6Y6Ce+d0rxL96zYw6+61cqDQjVPzzo04mPUq8YnOvLTRykn0LwLWws3q8Bxo42XxcNzxCu4zGE/vwaYoaKNE7eQi6G8PdwC7XDXcL+s8o1JfRkmuDDX7HOA6X1UrgV4Lzarl2MIp4jm2wTbbNArbHauyYnbE646zH7tkDe3SenBfn1Xn7tE44ozvr7Ec57x+LjK7t</latexit><latexit sha1_base64="JBVYqSF/rw/LYNw7geXAXdbqckU=">AAACP3icfZDPSsNAEMY3/jf+q3r0EiyCiJSkFz0W9eBFVLBWaIpMttN2cbMJuxOxhL6CV30dH8Mn8CZevbmpFdSKAws/vvl2d+aLUikM+f6zMzE5NT0zOzfvLiwuLa+UVtcuTZJpjnWeyERfRWBQCoV1EiTxKtUIcSSxEd0cFv3GLWojEnVB/RRbMXSV6AgOVEhHQHBdKvsVf1jeOAQjKLNRnV2vOlthO+FZjIq4BGOagZ9SKwdNgkscuGFmMAV+A11sWlQQo2nlw2EH3pZV2l4n0fYo8obq9xs5xMb048g6Y6Ce+d0rxL96zYw6+61cqDQjVPzzo04mPUq8YnOvLTRykn0LwLWws3q8Bxo42XxcNzxCu4zGE/vwaYoaKNE7eQi6G8PdwC7XDXcL+s8o1JfRkmuDDX7HOA6X1UrgV4Lzarl2MIp4jm2wTbbNArbHauyYnbE646zH7tkDe3SenBfn1Xn7tE44ozvr7Ec57x+LjK7t</latexit><latexit sha1_base64="JBVYqSF/rw/LYNw7geXAXdbqckU=">AAACP3icfZDPSsNAEMY3/jf+q3r0EiyCiJSkFz0W9eBFVLBWaIpMttN2cbMJuxOxhL6CV30dH8Mn8CZevbmpFdSKAws/vvl2d+aLUikM+f6zMzE5NT0zOzfvLiwuLa+UVtcuTZJpjnWeyERfRWBQCoV1EiTxKtUIcSSxEd0cFv3GLWojEnVB/RRbMXSV6AgOVEhHQHBdKvsVf1jeOAQjKLNRnV2vOlthO+FZjIq4BGOagZ9SKwdNgkscuGFmMAV+A11sWlQQo2nlw2EH3pZV2l4n0fYo8obq9xs5xMb048g6Y6Ce+d0rxL96zYw6+61cqDQjVPzzo04mPUq8YnOvLTRykn0LwLWws3q8Bxo42XxcNzxCu4zGE/vwaYoaKNE7eQi6G8PdwC7XDXcL+s8o1JfRkmuDDX7HOA6X1UrgV4Lzarl2MIp4jm2wTbbNArbHauyYnbE646zH7tkDe3SenBfn1Xn7tE44ozvr7Ec57x+LjK7t</latexit><latexit sha1_base64="JBVYqSF/rw/LYNw7geXAXdbqckU=">AAACP3icfZDPSsNAEMY3/jf+q3r0EiyCiJSkFz0W9eBFVLBWaIpMttN2cbMJuxOxhL6CV30dH8Mn8CZevbmpFdSKAws/vvl2d+aLUikM+f6zMzE5NT0zOzfvLiwuLa+UVtcuTZJpjnWeyERfRWBQCoV1EiTxKtUIcSSxEd0cFv3GLWojEnVB/RRbMXSV6AgOVEhHQHBdKvsVf1jeOAQjKLNRnV2vOlthO+FZjIq4BGOagZ9SKwdNgkscuGFmMAV+A11sWlQQo2nlw2EH3pZV2l4n0fYo8obq9xs5xMb048g6Y6Ce+d0rxL96zYw6+61cqDQjVPzzo04mPUq8YnOvLTRykn0LwLWws3q8Bxo42XxcNzxCu4zGE/vwaYoaKNE7eQi6G8PdwC7XDXcL+s8o1JfRkmuDDX7HOA6X1UrgV4Lzarl2MIp4jm2wTbbNArbHauyYnbE646zH7tkDe3SenBfn1Xn7tE44ozvr7Ec57x+LjK7t</latexit>

?
{x(1)}
{x(2)}
{x(3)}

<latexit sha1_base64="HyuuSO7QrUV8HPq1tdDve+hsOWI=">AAACEHicbVC7TsMwFHV4lvAKMLJYVIiyVElBgrGChbFI9CE1oXJcp7XqOJHtIKoon8DCr7AwgBArIxt/g9NmoC1XsnQe9+r6Hj9mVCrb/jGWlldW19ZLG+bm1vbOrrW335JRIjBp4ohFouMjSRjlpKmoYqQTC4JCn5G2P7rO/fYDEZJG/E6NY+KFaMBpQDFSWupZJ276eJ9WnNPMzVzXnLLaDDvLWc8q21V7UnAROAUog6IaPevb7Uc4CQlXmCEpu44dKy9FQlHMSGa6iSQxwiM0IF0NOQqJ9NLJQRk81kofBpHQjys4Uf9OpCiUchz6ujNEaijnvVz8z+smKrj0UsrjRBGOp4uChEEVwTwd2KeCYMXGGiAsqP4rxEMkEFY6Q1OH4MyfvAhatapjV53b83L9qoijBA7BEagAB1yAOrgBDdAEGDyBF/AG3o1n49X4MD6nrUtGMXMAZsr4+gWve5u4</latexit><latexit sha1_base64="HyuuSO7QrUV8HPq1tdDve+hsOWI=">AAACEHicbVC7TsMwFHV4lvAKMLJYVIiyVElBgrGChbFI9CE1oXJcp7XqOJHtIKoon8DCr7AwgBArIxt/g9NmoC1XsnQe9+r6Hj9mVCrb/jGWlldW19ZLG+bm1vbOrrW335JRIjBp4ohFouMjSRjlpKmoYqQTC4JCn5G2P7rO/fYDEZJG/E6NY+KFaMBpQDFSWupZJ276eJ9WnNPMzVzXnLLaDDvLWc8q21V7UnAROAUog6IaPevb7Uc4CQlXmCEpu44dKy9FQlHMSGa6iSQxwiM0IF0NOQqJ9NLJQRk81kofBpHQjys4Uf9OpCiUchz6ujNEaijnvVz8z+smKrj0UsrjRBGOp4uChEEVwTwd2KeCYMXGGiAsqP4rxEMkEFY6Q1OH4MyfvAhatapjV53b83L9qoijBA7BEagAB1yAOrgBDdAEGDyBF/AG3o1n49X4MD6nrUtGMXMAZsr4+gWve5u4</latexit><latexit sha1_base64="HyuuSO7QrUV8HPq1tdDve+hsOWI=">AAACEHicbVC7TsMwFHV4lvAKMLJYVIiyVElBgrGChbFI9CE1oXJcp7XqOJHtIKoon8DCr7AwgBArIxt/g9NmoC1XsnQe9+r6Hj9mVCrb/jGWlldW19ZLG+bm1vbOrrW335JRIjBp4ohFouMjSRjlpKmoYqQTC4JCn5G2P7rO/fYDEZJG/E6NY+KFaMBpQDFSWupZJ276eJ9WnNPMzVzXnLLaDDvLWc8q21V7UnAROAUog6IaPevb7Uc4CQlXmCEpu44dKy9FQlHMSGa6iSQxwiM0IF0NOQqJ9NLJQRk81kofBpHQjys4Uf9OpCiUchz6ujNEaijnvVz8z+smKrj0UsrjRBGOp4uChEEVwTwd2KeCYMXGGiAsqP4rxEMkEFY6Q1OH4MyfvAhatapjV53b83L9qoijBA7BEagAB1yAOrgBDdAEGDyBF/AG3o1n49X4MD6nrUtGMXMAZsr4+gWve5u4</latexit><latexit sha1_base64="HyuuSO7QrUV8HPq1tdDve+hsOWI=">AAACEHicbVC7TsMwFHV4lvAKMLJYVIiyVElBgrGChbFI9CE1oXJcp7XqOJHtIKoon8DCr7AwgBArIxt/g9NmoC1XsnQe9+r6Hj9mVCrb/jGWlldW19ZLG+bm1vbOrrW335JRIjBp4ohFouMjSRjlpKmoYqQTC4JCn5G2P7rO/fYDEZJG/E6NY+KFaMBpQDFSWupZJ276eJ9WnNPMzVzXnLLaDDvLWc8q21V7UnAROAUog6IaPevb7Uc4CQlXmCEpu44dKy9FQlHMSGa6iSQxwiM0IF0NOQqJ9NLJQRk81kofBpHQjys4Uf9OpCiUchz6ujNEaijnvVz8z+smKrj0UsrjRBGOp4uChEEVwTwd2KeCYMXGGiAsqP4rxEMkEFY6Q1OH4MyfvAhatapjV53b83L9qoijBA7BEagAB1yAOrgBDdAEGDyBF/AG3o1n49X4MD6nrUtGMXMAZsr4+gWve5u4</latexit>



!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Learner
<latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit>

!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Data
<latexit sha1_base64="JBVYqSF/rw/LYNw7geXAXdbqckU=">AAACP3icfZDPSsNAEMY3/jf+q3r0EiyCiJSkFz0W9eBFVLBWaIpMttN2cbMJuxOxhL6CV30dH8Mn8CZevbmpFdSKAws/vvl2d+aLUikM+f6zMzE5NT0zOzfvLiwuLa+UVtcuTZJpjnWeyERfRWBQCoV1EiTxKtUIcSSxEd0cFv3GLWojEnVB/RRbMXSV6AgOVEhHQHBdKvsVf1jeOAQjKLNRnV2vOlthO+FZjIq4BGOagZ9SKwdNgkscuGFmMAV+A11sWlQQo2nlw2EH3pZV2l4n0fYo8obq9xs5xMb048g6Y6Ce+d0rxL96zYw6+61cqDQjVPzzo04mPUq8YnOvLTRykn0LwLWws3q8Bxo42XxcNzxCu4zGE/vwaYoaKNE7eQi6G8PdwC7XDXcL+s8o1JfRkmuDDX7HOA6X1UrgV4Lzarl2MIp4jm2wTbbNArbHauyYnbE646zH7tkDe3SenBfn1Xn7tE44ozvr7Ec57x+LjK7t</latexit><latexit sha1_base64="JBVYqSF/rw/LYNw7geXAXdbqckU=">AAACP3icfZDPSsNAEMY3/jf+q3r0EiyCiJSkFz0W9eBFVLBWaIpMttN2cbMJuxOxhL6CV30dH8Mn8CZevbmpFdSKAws/vvl2d+aLUikM+f6zMzE5NT0zOzfvLiwuLa+UVtcuTZJpjnWeyERfRWBQCoV1EiTxKtUIcSSxEd0cFv3GLWojEnVB/RRbMXSV6AgOVEhHQHBdKvsVf1jeOAQjKLNRnV2vOlthO+FZjIq4BGOagZ9SKwdNgkscuGFmMAV+A11sWlQQo2nlw2EH3pZV2l4n0fYo8obq9xs5xMb048g6Y6Ce+d0rxL96zYw6+61cqDQjVPzzo04mPUq8YnOvLTRykn0LwLWws3q8Bxo42XxcNzxCu4zGE/vwaYoaKNE7eQi6G8PdwC7XDXcL+s8o1JfRkmuDDX7HOA6X1UrgV4Lzarl2MIp4jm2wTbbNArbHauyYnbE646zH7tkDe3SenBfn1Xn7tE44ozvr7Ec57x+LjK7t</latexit><latexit sha1_base64="JBVYqSF/rw/LYNw7geXAXdbqckU=">AAACP3icfZDPSsNAEMY3/jf+q3r0EiyCiJSkFz0W9eBFVLBWaIpMttN2cbMJuxOxhL6CV30dH8Mn8CZevbmpFdSKAws/vvl2d+aLUikM+f6zMzE5NT0zOzfvLiwuLa+UVtcuTZJpjnWeyERfRWBQCoV1EiTxKtUIcSSxEd0cFv3GLWojEnVB/RRbMXSV6AgOVEhHQHBdKvsVf1jeOAQjKLNRnV2vOlthO+FZjIq4BGOagZ9SKwdNgkscuGFmMAV+A11sWlQQo2nlw2EH3pZV2l4n0fYo8obq9xs5xMb048g6Y6Ce+d0rxL96zYw6+61cqDQjVPzzo04mPUq8YnOvLTRykn0LwLWws3q8Bxo42XxcNzxCu4zGE/vwaYoaKNE7eQi6G8PdwC7XDXcL+s8o1JfRkmuDDX7HOA6X1UrgV4Lzarl2MIp4jm2wTbbNArbHauyYnbE646zH7tkDe3SenBfn1Xn7tE44ozvr7Ec57x+LjK7t</latexit><latexit sha1_base64="JBVYqSF/rw/LYNw7geXAXdbqckU=">AAACP3icfZDPSsNAEMY3/jf+q3r0EiyCiJSkFz0W9eBFVLBWaIpMttN2cbMJuxOxhL6CV30dH8Mn8CZevbmpFdSKAws/vvl2d+aLUikM+f6zMzE5NT0zOzfvLiwuLa+UVtcuTZJpjnWeyERfRWBQCoV1EiTxKtUIcSSxEd0cFv3GLWojEnVB/RRbMXSV6AgOVEhHQHBdKvsVf1jeOAQjKLNRnV2vOlthO+FZjIq4BGOagZ9SKwdNgkscuGFmMAV+A11sWlQQo2nlw2EH3pZV2l4n0fYo8obq9xs5xMb048g6Y6Ce+d0rxL96zYw6+61cqDQjVPzzo04mPUq8YnOvLTRykn0LwLWws3q8Bxo42XxcNzxCu4zGE/vwaYoaKNE7eQi6G8PdwC7XDXcL+s8o1JfRkmuDDX7HOA6X1UrgV4Lzarl2MIp4jm2wTbbNArbHauyYnbE646zH7tkDe3SenBfn1Xn7tE44ozvr7Ec57x+LjK7t</latexit>

Representations

Representation Learning

· · ·<latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit><latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit><latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit><latexit sha1_base64="RfCl7LRjDTF2wV2QrwMv2geHxdE=">AAACQHicfZDLSgMxFIYzXmu969LNYBVEpMyIoEtRF27ECrYKnSJn0tMazSRDckYsQ9/BrT6Ob+EbuBO3rkxrBW94IPDxnz/JOX+cSmEpCJ68oeGR0bHxwkRxcmp6ZnZufqFmdWY4VrmW2pzHYFEKhVUSJPE8NQhJLPEsvt7v9c9u0Fih1Sl1Umwk0FaiJTiQk2oRb2qyF3OloBz0y/8N4QBKbFCVi3lvJWpqniWoiEuwth4GKTVyMCS4xG4xyiymwK+hjXWHChK0jbw/btdfdUrTb2njjiK/r369kUNibSeJnTMBurQ/ez3xr149o9ZOIxcqzQgV//iolUmftN/b3W8Kg5xkxwFwI9ysPr8EA5xcQsVidIBuGYNH7uHjFA2QNut5BKadwG3XLdeONnr0n1GoT6Mjl2v4M8XfUNssh0E5PNkq7e4NEi6wJbbM1ljIttkuO2QVVmWcXbE7ds8evEfv2XvxXj+sQ97gziL7Vt7bOwxmr/I=</latexit>

{x(1)}
{x(2)}
{x(3)}

<latexit sha1_base64="HyuuSO7QrUV8HPq1tdDve+hsOWI=">AAACEHicbVC7TsMwFHV4lvAKMLJYVIiyVElBgrGChbFI9CE1oXJcp7XqOJHtIKoon8DCr7AwgBArIxt/g9NmoC1XsnQe9+r6Hj9mVCrb/jGWlldW19ZLG+bm1vbOrrW335JRIjBp4ohFouMjSRjlpKmoYqQTC4JCn5G2P7rO/fYDEZJG/E6NY+KFaMBpQDFSWupZJ276eJ9WnNPMzVzXnLLaDDvLWc8q21V7UnAROAUog6IaPevb7Uc4CQlXmCEpu44dKy9FQlHMSGa6iSQxwiM0IF0NOQqJ9NLJQRk81kofBpHQjys4Uf9OpCiUchz6ujNEaijnvVz8z+smKrj0UsrjRBGOp4uChEEVwTwd2KeCYMXGGiAsqP4rxEMkEFY6Q1OH4MyfvAhatapjV53b83L9qoijBA7BEagAB1yAOrgBDdAEGDyBF/AG3o1n49X4MD6nrUtGMXMAZsr4+gWve5u4</latexit><latexit sha1_base64="HyuuSO7QrUV8HPq1tdDve+hsOWI=">AAACEHicbVC7TsMwFHV4lvAKMLJYVIiyVElBgrGChbFI9CE1oXJcp7XqOJHtIKoon8DCr7AwgBArIxt/g9NmoC1XsnQe9+r6Hj9mVCrb/jGWlldW19ZLG+bm1vbOrrW335JRIjBp4ohFouMjSRjlpKmoYqQTC4JCn5G2P7rO/fYDEZJG/E6NY+KFaMBpQDFSWupZJ276eJ9WnNPMzVzXnLLaDDvLWc8q21V7UnAROAUog6IaPevb7Uc4CQlXmCEpu44dKy9FQlHMSGa6iSQxwiM0IF0NOQqJ9NLJQRk81kofBpHQjys4Uf9OpCiUchz6ujNEaijnvVz8z+smKrj0UsrjRBGOp4uChEEVwTwd2KeCYMXGGiAsqP4rxEMkEFY6Q1OH4MyfvAhatapjV53b83L9qoijBA7BEagAB1yAOrgBDdAEGDyBF/AG3o1n49X4MD6nrUtGMXMAZsr4+gWve5u4</latexit><latexit sha1_base64="HyuuSO7QrUV8HPq1tdDve+hsOWI=">AAACEHicbVC7TsMwFHV4lvAKMLJYVIiyVElBgrGChbFI9CE1oXJcp7XqOJHtIKoon8DCr7AwgBArIxt/g9NmoC1XsnQe9+r6Hj9mVCrb/jGWlldW19ZLG+bm1vbOrrW335JRIjBp4ohFouMjSRjlpKmoYqQTC4JCn5G2P7rO/fYDEZJG/E6NY+KFaMBpQDFSWupZJ276eJ9WnNPMzVzXnLLaDDvLWc8q21V7UnAROAUog6IaPevb7Uc4CQlXmCEpu44dKy9FQlHMSGa6iSQxwiM0IF0NOQqJ9NLJQRk81kofBpHQjys4Uf9OpCiUchz6ujNEaijnvVz8z+smKrj0UsrjRBGOp4uChEEVwTwd2KeCYMXGGiAsqP4rxEMkEFY6Q1OH4MyfvAhatapjV53b83L9qoijBA7BEagAB1yAOrgBDdAEGDyBF/AG3o1n49X4MD6nrUtGMXMAZsr4+gWve5u4</latexit><latexit sha1_base64="HyuuSO7QrUV8HPq1tdDve+hsOWI=">AAACEHicbVC7TsMwFHV4lvAKMLJYVIiyVElBgrGChbFI9CE1oXJcp7XqOJHtIKoon8DCr7AwgBArIxt/g9NmoC1XsnQe9+r6Hj9mVCrb/jGWlldW19ZLG+bm1vbOrrW335JRIjBp4ohFouMjSRjlpKmoYqQTC4JCn5G2P7rO/fYDEZJG/E6NY+KFaMBpQDFSWupZJ276eJ9WnNPMzVzXnLLaDDvLWc8q21V7UnAROAUog6IaPevb7Uc4CQlXmCEpu44dKy9FQlHMSGa6iSQxwiM0IF0NOQqJ9NLJQRk81kofBpHQjys4Uf9OpCiUchz6ujNEaijnvVz8z+smKrj0UsrjRBGOp4uChEEVwTwd2KeCYMXGGiAsqP4rxEMkEFY6Q1OH4MyfvAhatapjV53b83L9qoijBA7BEagAB1yAOrgBDdAEGDyBF/AG3o1n49X4MD6nrUtGMXMAZsr4+gWve5u4</latexit>
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!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit> !

<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Learner
<latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit>

Data
<latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit><latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit><latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit><latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit>

Autoencoder

Optimizer
<latexit sha1_base64="/Q7rN/qnvHoGSnTYH75VuNiu5BA=">AAAB8XicbVA9SwNBEJ2LX/H8ilraHAbBKtyl0TJoY2cE84HJEfY2e8mS3b1jd06IIf/CxkIRW/+Nnf/GTXKFJj4YeLw3w8y8KBXcoO9/O4W19Y3NreK2u7O7t39QOjxqmiTTlDVoIhLdjohhgivWQI6CtVPNiIwEa0Wj65nfemTa8ETd4zhloSQDxWNOCVrpwb1NkUv+xHSvVPYr/hzeKglyUoYc9V7pq9tPaCaZQiqIMZ3ATzGcEI2cCjZ1u5lhKaEjMmAdSxWRzIST+cVT78wqfS9OtC2F3lz9PTEh0pixjGynJDg0y95M/M/rZBhfhhOu0gyZootFcSY8TLzZ+16fa0ZRjC0hVHN7q0eHRBOKNiTXhhAsv7xKmtVK4FeCu2q5dpXHUYQTOIVzCOACanADdWgABQXP8ApvjnFenHfnY9FacPKZY/gD5/MHThGQqQ==</latexit><latexit sha1_base64="/Q7rN/qnvHoGSnTYH75VuNiu5BA=">AAAB8XicbVA9SwNBEJ2LX/H8ilraHAbBKtyl0TJoY2cE84HJEfY2e8mS3b1jd06IIf/CxkIRW/+Nnf/GTXKFJj4YeLw3w8y8KBXcoO9/O4W19Y3NreK2u7O7t39QOjxqmiTTlDVoIhLdjohhgivWQI6CtVPNiIwEa0Wj65nfemTa8ETd4zhloSQDxWNOCVrpwb1NkUv+xHSvVPYr/hzeKglyUoYc9V7pq9tPaCaZQiqIMZ3ATzGcEI2cCjZ1u5lhKaEjMmAdSxWRzIST+cVT78wqfS9OtC2F3lz9PTEh0pixjGynJDg0y95M/M/rZBhfhhOu0gyZootFcSY8TLzZ+16fa0ZRjC0hVHN7q0eHRBOKNiTXhhAsv7xKmtVK4FeCu2q5dpXHUYQTOIVzCOACanADdWgABQXP8ApvjnFenHfnY9FacPKZY/gD5/MHThGQqQ==</latexit><latexit sha1_base64="/Q7rN/qnvHoGSnTYH75VuNiu5BA=">AAAB8XicbVA9SwNBEJ2LX/H8ilraHAbBKtyl0TJoY2cE84HJEfY2e8mS3b1jd06IIf/CxkIRW/+Nnf/GTXKFJj4YeLw3w8y8KBXcoO9/O4W19Y3NreK2u7O7t39QOjxqmiTTlDVoIhLdjohhgivWQI6CtVPNiIwEa0Wj65nfemTa8ETd4zhloSQDxWNOCVrpwb1NkUv+xHSvVPYr/hzeKglyUoYc9V7pq9tPaCaZQiqIMZ3ATzGcEI2cCjZ1u5lhKaEjMmAdSxWRzIST+cVT78wqfS9OtC2F3lz9PTEh0pixjGynJDg0y95M/M/rZBhfhhOu0gyZootFcSY8TLzZ+16fa0ZRjC0hVHN7q0eHRBOKNiTXhhAsv7xKmtVK4FeCu2q5dpXHUYQTOIVzCOACanADdWgABQXP8ApvjnFenHfnY9FacPKZY/gD5/MHThGQqQ==</latexit><latexit sha1_base64="/Q7rN/qnvHoGSnTYH75VuNiu5BA=">AAAB8XicbVA9SwNBEJ2LX/H8ilraHAbBKtyl0TJoY2cE84HJEfY2e8mS3b1jd06IIf/CxkIRW/+Nnf/GTXKFJj4YeLw3w8y8KBXcoO9/O4W19Y3NreK2u7O7t39QOjxqmiTTlDVoIhLdjohhgivWQI6CtVPNiIwEa0Wj65nfemTa8ETd4zhloSQDxWNOCVrpwb1NkUv+xHSvVPYr/hzeKglyUoYc9V7pq9tPaCaZQiqIMZ3ATzGcEI2cCjZ1u5lhKaEjMmAdSxWRzIST+cVT78wqfS9OtC2F3lz9PTEh0pixjGynJDg0y95M/M/rZBhfhhOu0gyZootFcSY8TLzZ+16fa0ZRjC0hVHN7q0eHRBOKNiTXhhAsv7xKmtVK4FeCu2q5dpXHUYQTOIVzCOACanADdWgABQXP8ApvjnFenHfnY9FacPKZY/gD5/MHThGQqQ==</latexit>

Objective
<latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit><latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit><latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit><latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit>

Hypothesis space
<latexit sha1_base64="eatzax9Lxw9aIubBm3H5Hpcs6SA=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4Kkkveix66bGC/YA2lM122i7dbMLupBBC/4kXD4p49Z9489+4bXPQ1gcDj/dmdmdemEhh0PO+na3tnd29/dJB+fDo+OTUPTtvmzjVHFo8lrHuhsyAFApaKFBCN9HAolBCJ5w+LPzODLQRsXrCLIEgYmMlRoIztNLAdRtZEuMEjDDUJIzDwK14VW8Jukn8glRIgebA/eoPY55GoJBLZkzP9xIMcqZRcAnzcj81YB+esjH0LFUsAhPky83n9NoqQzqKtS2FdKn+nshZZEwWhbYzYjgx695C/M/rpTi6C3KhkhRB8dVHo1RSjOkiBjoUGjjKzBLGtbC7Uj5hmnG0YZVtCP76yZukXav6XtV/rFXq90UcJXJJrsgN8cktqZMGaZIW4WRGnskreXNy58V5dz5WrVtOMXNB/sD5/AGmPJOl</latexit><latexit sha1_base64="eatzax9Lxw9aIubBm3H5Hpcs6SA=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4Kkkveix66bGC/YA2lM122i7dbMLupBBC/4kXD4p49Z9489+4bXPQ1gcDj/dmdmdemEhh0PO+na3tnd29/dJB+fDo+OTUPTtvmzjVHFo8lrHuhsyAFApaKFBCN9HAolBCJ5w+LPzODLQRsXrCLIEgYmMlRoIztNLAdRtZEuMEjDDUJIzDwK14VW8Jukn8glRIgebA/eoPY55GoJBLZkzP9xIMcqZRcAnzcj81YB+esjH0LFUsAhPky83n9NoqQzqKtS2FdKn+nshZZEwWhbYzYjgx695C/M/rpTi6C3KhkhRB8dVHo1RSjOkiBjoUGjjKzBLGtbC7Uj5hmnG0YZVtCP76yZukXav6XtV/rFXq90UcJXJJrsgN8cktqZMGaZIW4WRGnskreXNy58V5dz5WrVtOMXNB/sD5/AGmPJOl</latexit><latexit sha1_base64="eatzax9Lxw9aIubBm3H5Hpcs6SA=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4Kkkveix66bGC/YA2lM122i7dbMLupBBC/4kXD4p49Z9489+4bXPQ1gcDj/dmdmdemEhh0PO+na3tnd29/dJB+fDo+OTUPTtvmzjVHFo8lrHuhsyAFApaKFBCN9HAolBCJ5w+LPzODLQRsXrCLIEgYmMlRoIztNLAdRtZEuMEjDDUJIzDwK14VW8Jukn8glRIgebA/eoPY55GoJBLZkzP9xIMcqZRcAnzcj81YB+esjH0LFUsAhPky83n9NoqQzqKtS2FdKn+nshZZEwWhbYzYjgx695C/M/rpTi6C3KhkhRB8dVHo1RSjOkiBjoUGjjKzBLGtbC7Uj5hmnG0YZVtCP76yZukXav6XtV/rFXq90UcJXJJrsgN8cktqZMGaZIW4WRGnskreXNy58V5dz5WrVtOMXNB/sD5/AGmPJOl</latexit><latexit sha1_base64="eatzax9Lxw9aIubBm3H5Hpcs6SA=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4Kkkveix66bGC/YA2lM122i7dbMLupBBC/4kXD4p49Z9489+4bXPQ1gcDj/dmdmdemEhh0PO+na3tnd29/dJB+fDo+OTUPTtvmzjVHFo8lrHuhsyAFApaKFBCN9HAolBCJ5w+LPzODLQRsXrCLIEgYmMlRoIztNLAdRtZEuMEjDDUJIzDwK14VW8Jukn8glRIgebA/eoPY55GoJBLZkzP9xIMcqZRcAnzcj81YB+esjH0LFUsAhPky83n9NoqQzqKtS2FdKn+nshZZEwWhbYzYjgx695C/M/rpTi6C3KhkhRB8dVHo1RSjOkiBjoUGjjKzBLGtbC7Uj5hmnG0YZVtCP76yZukXav6XtV/rFXq90UcJXJJrsgN8cktqZMGaZIW4WRGnskreXNy58V5dz5WrVtOMXNB/sD5/AGmPJOl</latexit>

Neural net with a bottleneck

SGD

L(f(x),x) = kf(x)� xk22
<latexit sha1_base64="JkPO76Xm7gENAe7xZUSXP3uVqbg="></latexit><latexit sha1_base64="JkPO76Xm7gENAe7xZUSXP3uVqbg="></latexit><latexit sha1_base64="JkPO76Xm7gENAe7xZUSXP3uVqbg="></latexit><latexit sha1_base64="JkPO76Xm7gENAe7xZUSXP3uVqbg="></latexit>

{x(i)}Ni=1
<latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit><latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit><latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit><latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit>



Reconstructed 
image

Image

X X̂ = F(X)F

( <latexit sha1_base64="IQ9rfBjF5dHqaKhOKRY5gLpoxQ4="></latexit><latexit sha1_base64="IQ9rfBjF5dHqaKhOKRY5gLpoxQ4="></latexit><latexit sha1_base64="IQ9rfBjF5dHqaKhOKRY5gLpoxQ4="></latexit><latexit sha1_base64="IQ9rfBjF5dHqaKhOKRY5gLpoxQ4="></latexit>

Encoder

( <latexit sha1_base64="IQ9rfBjF5dHqaKhOKRY5gLpoxQ4="></latexit><latexit sha1_base64="IQ9rfBjF5dHqaKhOKRY5gLpoxQ4="></latexit><latexit sha1_base64="IQ9rfBjF5dHqaKhOKRY5gLpoxQ4="></latexit><latexit sha1_base64="IQ9rfBjF5dHqaKhOKRY5gLpoxQ4="></latexit>

Decoder



Steerable Pyramid — A hard-coded autoencoder
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Data compression

Data Data

X̂X



Label prediction

Data

X
Label

y
<latexit sha1_base64="5NwURhlTSBMby31l7GHRGjtN8Hk="></latexit><latexit sha1_base64="5NwURhlTSBMby31l7GHRGjtN8Hk="></latexit><latexit sha1_base64="5NwURhlTSBMby31l7GHRGjtN8Hk="></latexit><latexit sha1_base64="5NwURhlTSBMby31l7GHRGjtN8Hk="></latexit>

e.g., image classification



Data prediction 
aka “self-supervised learning”

Some data Other data

X1

X̂2



Color information: ab channelsGrayscale image: L channel

abL
[Zhang, Isola, Efros, ECCV 2016]



Deep Net “Electrophysiology”

[Zhou et al., ICLR 2015]
[Zeiler & Fergus, ECCV 2014]



dog 
faces

faces

flowers

Stimuli that drive selected neurons (conv5 layer)



Self-supervised learning

Common trick:  

• Convert “unsupervised” problem 
into “supervised” empirical risk 
minimization 

• Do so by cooking up “labels” 
(prediction targets) from the raw 
data itself

Escher, 1948



Multisensory self-supervision

Virginia de Sa. Learning Classification with Unlabeled Data. NIPS 1994.
[see also “Six lessons from babies”, Smith and Gasser 2005]



!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit> !

<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Learner
<latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit>

Data
<latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit><latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit><latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit><latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit>

“Multiview” self-supervised 
predictive learning

Objective
<latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit><latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit><latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit><latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit>

g and h are two “views” of the data x, 
e.g., two different sensory channels

Distance function

{x(i)}Ni=1
<latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit><latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit><latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit><latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit> argmin

f

X

i

D(f(g(x(i))), h(x(i)))
<latexit sha1_base64="H+kNoF3RaXPYoLVZu7qkREjoaiI="></latexit><latexit sha1_base64="H+kNoF3RaXPYoLVZu7qkREjoaiI="></latexit><latexit sha1_base64="H+kNoF3RaXPYoLVZu7qkREjoaiI="></latexit><latexit sha1_base64="H+kNoF3RaXPYoLVZu7qkREjoaiI="></latexit>
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[Slide credit: Andrew Owens]



Predicting ambient sound

[Slide credit: Andrew Owens]



Strongest responses in dataset 

Unit #90 of 256

What did the model learn?

Visualization method from (Zhou 2015)
[Slide credit: Andrew Owens]



[Slide credit: Andrew Owens]



Image Reconstructed 
image

X̂X

compressed image code 
(vector z)

Is the code informative about 
object class    ?y

Logistic regression:

y = �(Wz+ b)



Layer 1 representation

[DeCAF, Donahue, Jia, et al. 2013]
[Visualization technique : t-sne, van der Maaten & Hinton, 2008]

Layer 6 representation
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ImageNet Task [Russakovsky et al. 2015]
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ObservationsState



Observations State

The way you measure the world does not change the underlying state



vi1 2 V1
<latexit sha1_base64="H+m5d1VWYwFqrNMt4Ah4AnBsMpg=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU8mKoMeiF48V7Ae0MWy2m3bpZhN3N4US+ju8eFDEqz/Gm//GTZuDtj4YeLw3w8y8IBFcG9f9dkpr6xubW+Xtys7u3v5B9fCoreNUUdaisYhVNyCaCS5Zy3AjWDdRjESBYJ1gfJv7nQlTmsfywUwT5kVkKHnIKTFW8iaP3MeozyVq+9iv1ty6OwdaJbggNSjQ9Ktf/UFM04hJQwXRuofdxHgZUYZTwWaVfqpZQuiYDFnPUkkipr1sfvQMnVllgMJY2ZIGzdXfExmJtJ5Gge2MiBnpZS8X//N6qQmvvYzLJDVM0sWiMBXIxChPAA24YtSIqSWEKm5vRXREFKHG5lSxIeDll1dJ+6KO3Tq+v6w1boo4ynACp3AOGK6gAXfQhBZQeIJneIU3Z+K8OO/Ox6K15BQzx/AHzucPUGCRIg==</latexit><latexit sha1_base64="H+m5d1VWYwFqrNMt4Ah4AnBsMpg=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU8mKoMeiF48V7Ae0MWy2m3bpZhN3N4US+ju8eFDEqz/Gm//GTZuDtj4YeLw3w8y8IBFcG9f9dkpr6xubW+Xtys7u3v5B9fCoreNUUdaisYhVNyCaCS5Zy3AjWDdRjESBYJ1gfJv7nQlTmsfywUwT5kVkKHnIKTFW8iaP3MeozyVq+9iv1ty6OwdaJbggNSjQ9Ktf/UFM04hJQwXRuofdxHgZUYZTwWaVfqpZQuiYDFnPUkkipr1sfvQMnVllgMJY2ZIGzdXfExmJtJ5Gge2MiBnpZS8X//N6qQmvvYzLJDVM0sWiMBXIxChPAA24YtSIqSWEKm5vRXREFKHG5lSxIeDll1dJ+6KO3Tq+v6w1boo4ynACp3AOGK6gAXfQhBZQeIJneIU3Z+K8OO/Ox6K15BQzx/AHzucPUGCRIg==</latexit><latexit sha1_base64="H+m5d1VWYwFqrNMt4Ah4AnBsMpg=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU8mKoMeiF48V7Ae0MWy2m3bpZhN3N4US+ju8eFDEqz/Gm//GTZuDtj4YeLw3w8y8IBFcG9f9dkpr6xubW+Xtys7u3v5B9fCoreNUUdaisYhVNyCaCS5Zy3AjWDdRjESBYJ1gfJv7nQlTmsfywUwT5kVkKHnIKTFW8iaP3MeozyVq+9iv1ty6OwdaJbggNSjQ9Ktf/UFM04hJQwXRuofdxHgZUYZTwWaVfqpZQuiYDFnPUkkipr1sfvQMnVllgMJY2ZIGzdXfExmJtJ5Gge2MiBnpZS8X//N6qQmvvYzLJDVM0sWiMBXIxChPAA24YtSIqSWEKm5vRXREFKHG5lSxIeDll1dJ+6KO3Tq+v6w1boo4ynACp3AOGK6gAXfQhBZQeIJneIU3Z+K8OO/Ox6K15BQzx/AHzucPUGCRIg==</latexit><latexit sha1_base64="H+m5d1VWYwFqrNMt4Ah4AnBsMpg=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU8mKoMeiF48V7Ae0MWy2m3bpZhN3N4US+ju8eFDEqz/Gm//GTZuDtj4YeLw3w8y8IBFcG9f9dkpr6xubW+Xtys7u3v5B9fCoreNUUdaisYhVNyCaCS5Zy3AjWDdRjESBYJ1gfJv7nQlTmsfywUwT5kVkKHnIKTFW8iaP3MeozyVq+9iv1ty6OwdaJbggNSjQ9Ktf/UFM04hJQwXRuofdxHgZUYZTwWaVfqpZQuiYDFnPUkkipr1sfvQMnVllgMJY2ZIGzdXfExmJtJ5Gge2MiBnpZS8X//N6qQmvvYzLJDVM0sWiMBXIxChPAA24YtSIqSWEKm5vRXREFKHG5lSxIeDll1dJ+6KO3Tq+v6w1boo4ynACp3AOGK6gAXfQhBZQeIJneIU3Z+K8OO/Ox6K15BQzx/AHzucPUGCRIg==</latexit>

vi2 2 V2
<latexit sha1_base64="WTzTlGfGzUWV/jN8CFNM+vGS7s8=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VbCu0MWy2k3bpZhN3N4VS+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMWyyRCTqIaQaBZfYNNwIfEgV0jgU2A6HNzO/PUKleSLvzThFP6Z9ySPOqLGSP3rkQY10uSStoBaUK27VnYOsEi8nFcjRCMpf3V7CshilYYJq3fHc1PgTqgxnAqelbqYxpWxI+9ixVNIYtT+ZHz0lZ1bpkShRtqQhc/X3xITGWo/j0HbG1Az0sjcT//M6mYmu/AmXaWZQssWiKBPEJGSWAOlxhcyIsSWUKW5vJWxAFWXG5lSyIXjLL6+SVq3quVXv7qJSv87jKMIJnMI5eHAJdbiFBjSBwRM8wyu8OSPnxXl3PhatBSefOYY/cD5/AFNwkSQ=</latexit><latexit sha1_base64="WTzTlGfGzUWV/jN8CFNM+vGS7s8=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VbCu0MWy2k3bpZhN3N4VS+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMWyyRCTqIaQaBZfYNNwIfEgV0jgU2A6HNzO/PUKleSLvzThFP6Z9ySPOqLGSP3rkQY10uSStoBaUK27VnYOsEi8nFcjRCMpf3V7CshilYYJq3fHc1PgTqgxnAqelbqYxpWxI+9ixVNIYtT+ZHz0lZ1bpkShRtqQhc/X3xITGWo/j0HbG1Az0sjcT//M6mYmu/AmXaWZQssWiKBPEJGSWAOlxhcyIsSWUKW5vJWxAFWXG5lSyIXjLL6+SVq3quVXv7qJSv87jKMIJnMI5eHAJdbiFBjSBwRM8wyu8OSPnxXl3PhatBSefOYY/cD5/AFNwkSQ=</latexit><latexit sha1_base64="WTzTlGfGzUWV/jN8CFNM+vGS7s8=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VbCu0MWy2k3bpZhN3N4VS+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMWyyRCTqIaQaBZfYNNwIfEgV0jgU2A6HNzO/PUKleSLvzThFP6Z9ySPOqLGSP3rkQY10uSStoBaUK27VnYOsEi8nFcjRCMpf3V7CshilYYJq3fHc1PgTqgxnAqelbqYxpWxI+9ixVNIYtT+ZHz0lZ1bpkShRtqQhc/X3xITGWo/j0HbG1Az0sjcT//M6mYmu/AmXaWZQssWiKBPEJGSWAOlxhcyIsSWUKW5vJWxAFWXG5lSyIXjLL6+SVq3quVXv7qJSv87jKMIJnMI5eHAJdbiFBjSBwRM8wyu8OSPnxXl3PhatBSefOYY/cD5/AFNwkSQ=</latexit><latexit sha1_base64="WTzTlGfGzUWV/jN8CFNM+vGS7s8=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VbCu0MWy2k3bpZhN3N4VS+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMWyyRCTqIaQaBZfYNNwIfEgV0jgU2A6HNzO/PUKleSLvzThFP6Z9ySPOqLGSP3rkQY10uSStoBaUK27VnYOsEi8nFcjRCMpf3V7CshilYYJq3fHc1PgTqgxnAqelbqYxpWxI+9ixVNIYtT+ZHz0lZ1bpkShRtqQhc/X3xITGWo/j0HbG1Az0sjcT//M6mYmu/AmXaWZQssWiKBPEJGSWAOlxhcyIsSWUKW5vJWxAFWXG5lSyIXjLL6+SVq3quVXv7qJSv87jKMIJnMI5eHAJdbiFBjSBwRM8wyu8OSPnxXl3PhatBSefOYY/cD5/AFNwkSQ=</latexit>

(

<latexit sha1_base64="q4WCp+vNSk6GA1s6N0x45fCcZO8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ac0oWy203TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6lGwSW2DTcCe6lCGocCu+Hkbu53n1BpnshHM00xiGkk+YgzaqzU9Zs8ivx8UK25dXcBsk68gtSgQGtQ/fKHCctilIYJqnXfc1MT5FQZzgTOKn6mMaVsQiPsWyppjDrIF+fOyIVVhmSUKFvSkIX6eyKnsdbTOLSdMTVjverNxf+8fmZGt0HOZZoZlGy5aJQJYhIy/50MuUJmxNQSyhS3txI2pooyYxOq2BC81ZfXSeeq7rl17+G61mgWcZThDM7hEjy4gQbcQwvawGACz/AKb07qvDjvzseyteQUM6fwB87nDyI/j2w=</latexit><latexit sha1_base64="q4WCp+vNSk6GA1s6N0x45fCcZO8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ac0oWy203TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6lGwSW2DTcCe6lCGocCu+Hkbu53n1BpnshHM00xiGkk+YgzaqzU9Zs8ivx8UK25dXcBsk68gtSgQGtQ/fKHCctilIYJqnXfc1MT5FQZzgTOKn6mMaVsQiPsWyppjDrIF+fOyIVVhmSUKFvSkIX6eyKnsdbTOLSdMTVjverNxf+8fmZGt0HOZZoZlGy5aJQJYhIy/50MuUJmxNQSyhS3txI2pooyYxOq2BC81ZfXSeeq7rl17+G61mgWcZThDM7hEjy4gQbcQwvawGACz/AKb07qvDjvzseyteQUM6fwB87nDyI/j2w=</latexit><latexit sha1_base64="q4WCp+vNSk6GA1s6N0x45fCcZO8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ac0oWy203TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6lGwSW2DTcCe6lCGocCu+Hkbu53n1BpnshHM00xiGkk+YgzaqzU9Zs8ivx8UK25dXcBsk68gtSgQGtQ/fKHCctilIYJqnXfc1MT5FQZzgTOKn6mMaVsQiPsWyppjDrIF+fOyIVVhmSUKFvSkIX6eyKnsdbTOLSdMTVjverNxf+8fmZGt0HOZZoZlGy5aJQJYhIy/50MuUJmxNQSyhS3txI2pooyYxOq2BC81ZfXSeeq7rl17+G61mgWcZThDM7hEjy4gQbcQwvawGACz/AKb07qvDjvzseyteQUM6fwB87nDyI/j2w=</latexit><latexit sha1_base64="q4WCp+vNSk6GA1s6N0x45fCcZO8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ac0oWy203TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6lGwSW2DTcCe6lCGocCu+Hkbu53n1BpnshHM00xiGkk+YgzaqzU9Zs8ivx8UK25dXcBsk68gtSgQGtQ/fKHCctilIYJqnXfc1MT5FQZzgTOKn6mMaVsQiPsWyppjDrIF+fOyIVVhmSUKFvSkIX6eyKnsdbTOLSdMTVjverNxf+8fmZGt0HOZZoZlGy5aJQJYhIy/50MuUJmxNQSyhS3txI2pooyYxOq2BC81ZfXSeeq7rl17+G61mgWcZThDM7hEjy4gQbcQwvawGACz/AKb07qvDjvzseyteQUM6fwB87nDyI/j2w=</latexit>

)

<latexit sha1_base64="l9ZhmQEFCunp9RwAEQItJ26mlG8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ac0oWy2k3TpZhN2N0Ip/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAmujet+O6WNza3tnfJuZW//4PCoenzS0WmuGLZZKlLVC6lGwSW2DTcCe5lCmoQCu+H4bu53n1BpnspHM8kwSGgsecQZNVbq+k0ex/5sUK25dXcBsk68gtSgQGtQ/fKHKcsTlIYJqnXfczMTTKkynAmcVfxcY0bZmMbYt1TSBHUwXZw7IxdWGZIoVbakIQv198SUJlpPktB2JtSM9Ko3F//z+rmJboMpl1luULLloigXxKRk/jsZcoXMiIkllClubyVsRBVlxiZUsSF4qy+vk85V3XPr3sN1rdEs4ijDGZzDJXhwAw24hxa0gcEYnuEV3pzMeXHenY9la8kpZk7hD5zPHyVHj24=</latexit><latexit sha1_base64="l9ZhmQEFCunp9RwAEQItJ26mlG8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ac0oWy2k3TpZhN2N0Ip/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAmujet+O6WNza3tnfJuZW//4PCoenzS0WmuGLZZKlLVC6lGwSW2DTcCe5lCmoQCu+H4bu53n1BpnspHM8kwSGgsecQZNVbq+k0ex/5sUK25dXcBsk68gtSgQGtQ/fKHKcsTlIYJqnXfczMTTKkynAmcVfxcY0bZmMbYt1TSBHUwXZw7IxdWGZIoVbakIQv198SUJlpPktB2JtSM9Ko3F//z+rmJboMpl1luULLloigXxKRk/jsZcoXMiIkllClubyVsRBVlxiZUsSF4qy+vk85V3XPr3sN1rdEs4ijDGZzDJXhwAw24hxa0gcEYnuEV3pzMeXHenY9la8kpZk7hD5zPHyVHj24=</latexit><latexit sha1_base64="l9ZhmQEFCunp9RwAEQItJ26mlG8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ac0oWy2k3TpZhN2N0Ip/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAmujet+O6WNza3tnfJuZW//4PCoenzS0WmuGLZZKlLVC6lGwSW2DTcCe5lCmoQCu+H4bu53n1BpnspHM8kwSGgsecQZNVbq+k0ex/5sUK25dXcBsk68gtSgQGtQ/fKHKcsTlIYJqnXfczMTTKkynAmcVfxcY0bZmMbYt1TSBHUwXZw7IxdWGZIoVbakIQv198SUJlpPktB2JtSM9Ko3F//z+rmJboMpl1luULLloigXxKRk/jsZcoXMiIkllClubyVsRBVlxiZUsSF4qy+vk85V3XPr3sN1rdEs4ijDGZzDJXhwAw24hxa0gcEYnuEV3pzMeXHenY9la8kpZk7hD5zPHyVHj24=</latexit><latexit sha1_base64="l9ZhmQEFCunp9RwAEQItJ26mlG8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ac0oWy2k3TpZhN2N0Ip/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAmujet+O6WNza3tnfJuZW//4PCoenzS0WmuGLZZKlLVC6lGwSW2DTcCe5lCmoQCu+H4bu53n1BpnspHM8kwSGgsecQZNVbq+k0ex/5sUK25dXcBsk68gtSgQGtQ/fKHKcsTlIYJqnXfczMTTKkynAmcVfxcY0bZmMbYt1TSBHUwXZw7IxdWGZIoVbakIQv198SUJlpPktB2JtSM9Ko3F//z+rmJboMpl1luULLloigXxKRk/jsZcoXMiIkllClubyVsRBVlxiZUsSF4qy+vk85V3XPr3sN1rdEs4ijDGZzDJXhwAw24hxa0gcEYnuEV3pzMeXHenY9la8kpZk7hD5zPHyVHj24=</latexit>

,
<latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit><latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit><latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit><latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit>

,
<latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit><latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit><latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit><latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit>

,
<latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit><latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit><latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit><latexit sha1_base64="axFzcoBaHbWATKajATY6NWO1CV4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjYt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpvHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fcwmMsA==</latexit>

vi3 2 V3
<latexit sha1_base64="uxZqoTOKoLsYr9ruMLIOiz8PdA8=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9m1gh6LXjxWsB/Qrks2zbah2WRNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3c789pgqzaR4MJOE+jEeCBYxgo2V/PEjC2qoxwRqBbWgXHGr7hxolXg5qUCORlD+6vUlSWMqDOFY667nJsbPsDKMcDot9VJNE0xGeEC7lgocU+1n86On6MwqfRRJZUsYNFd/T2Q41noSh7Yzxmaol72Z+J/XTU107WdMJKmhgiwWRSlHRqJZAqjPFCWGTyzBRDF7KyJDrDAxNqeSDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATCDzBM7zCmzN2Xpx352PRWnDymWP4A+fzB1aAkSY=</latexit><latexit sha1_base64="uxZqoTOKoLsYr9ruMLIOiz8PdA8=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9m1gh6LXjxWsB/Qrks2zbah2WRNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3c789pgqzaR4MJOE+jEeCBYxgo2V/PEjC2qoxwRqBbWgXHGr7hxolXg5qUCORlD+6vUlSWMqDOFY667nJsbPsDKMcDot9VJNE0xGeEC7lgocU+1n86On6MwqfRRJZUsYNFd/T2Q41noSh7Yzxmaol72Z+J/XTU107WdMJKmhgiwWRSlHRqJZAqjPFCWGTyzBRDF7KyJDrDAxNqeSDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATCDzBM7zCmzN2Xpx352PRWnDymWP4A+fzB1aAkSY=</latexit><latexit sha1_base64="uxZqoTOKoLsYr9ruMLIOiz8PdA8=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9m1gh6LXjxWsB/Qrks2zbah2WRNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3c789pgqzaR4MJOE+jEeCBYxgo2V/PEjC2qoxwRqBbWgXHGr7hxolXg5qUCORlD+6vUlSWMqDOFY667nJsbPsDKMcDot9VJNE0xGeEC7lgocU+1n86On6MwqfRRJZUsYNFd/T2Q41noSh7Yzxmaol72Z+J/XTU107WdMJKmhgiwWRSlHRqJZAqjPFCWGTyzBRDF7KyJDrDAxNqeSDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATCDzBM7zCmzN2Xpx352PRWnDymWP4A+fzB1aAkSY=</latexit><latexit sha1_base64="uxZqoTOKoLsYr9ruMLIOiz8PdA8=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9m1gh6LXjxWsB/Qrks2zbah2WRNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3c789pgqzaR4MJOE+jEeCBYxgo2V/PEjC2qoxwRqBbWgXHGr7hxolXg5qUCORlD+6vUlSWMqDOFY667nJsbPsDKMcDot9VJNE0xGeEC7lgocU+1n86On6MwqfRRJZUsYNFd/T2Q41noSh7Yzxmaol72Z+J/XTU107WdMJKmhgiwWRSlHRqJZAqjPFCWGTyzBRDF7KyJDrDAxNqeSDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATCDzBM7zCmzN2Xpx352PRWnDymWP4A+fzB1aAkSY=</latexit>

vi4 2 V4
<latexit sha1_base64="ThSQ3X4V8NFm1C31LnrV6TpJX+U=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VbCu0MWy2k3bpZhN3N4VS+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMWyyRCTqIaQaBZfYNNwIfEgV0jgU2A6HNzO/PUKleSLvzThFP6Z9ySPOqLGSP3rkQY10uSStoBaUK27VnYOsEi8nFcjRCMpf3V7CshilYYJq3fHc1PgTqgxnAqelbqYxpWxI+9ixVNIYtT+ZHz0lZ1bpkShRtqQhc/X3xITGWo/j0HbG1Az0sjcT//M6mYmu/AmXaWZQssWiKBPEJGSWAOlxhcyIsSWUKW5vJWxAFWXG5lSyIXjLL6+S1kXVc6veXa1Sv87jKMIJnMI5eHAJdbiFBjSBwRM8wyu8OSPnxXl3PhatBSefOYY/cD5/AFmQkSg=</latexit><latexit sha1_base64="ThSQ3X4V8NFm1C31LnrV6TpJX+U=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VbCu0MWy2k3bpZhN3N4VS+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMWyyRCTqIaQaBZfYNNwIfEgV0jgU2A6HNzO/PUKleSLvzThFP6Z9ySPOqLGSP3rkQY10uSStoBaUK27VnYOsEi8nFcjRCMpf3V7CshilYYJq3fHc1PgTqgxnAqelbqYxpWxI+9ixVNIYtT+ZHz0lZ1bpkShRtqQhc/X3xITGWo/j0HbG1Az0sjcT//M6mYmu/AmXaWZQssWiKBPEJGSWAOlxhcyIsSWUKW5vJWxAFWXG5lSyIXjLL6+S1kXVc6veXa1Sv87jKMIJnMI5eHAJdbiFBjSBwRM8wyu8OSPnxXl3PhatBSefOYY/cD5/AFmQkSg=</latexit><latexit sha1_base64="ThSQ3X4V8NFm1C31LnrV6TpJX+U=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VbCu0MWy2k3bpZhN3N4VS+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMWyyRCTqIaQaBZfYNNwIfEgV0jgU2A6HNzO/PUKleSLvzThFP6Z9ySPOqLGSP3rkQY10uSStoBaUK27VnYOsEi8nFcjRCMpf3V7CshilYYJq3fHc1PgTqgxnAqelbqYxpWxI+9ixVNIYtT+ZHz0lZ1bpkShRtqQhc/X3xITGWo/j0HbG1Az0sjcT//M6mYmu/AmXaWZQssWiKBPEJGSWAOlxhcyIsSWUKW5vJWxAFWXG5lSyIXjLL6+S1kXVc6veXa1Sv87jKMIJnMI5eHAJdbiFBjSBwRM8wyu8OSPnxXl3PhatBSefOYY/cD5/AFmQkSg=</latexit><latexit sha1_base64="ThSQ3X4V8NFm1C31LnrV6TpJX+U=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VbCu0MWy2k3bpZhN3N4VS+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCopZNMMWyyRCTqIaQaBZfYNNwIfEgV0jgU2A6HNzO/PUKleSLvzThFP6Z9ySPOqLGSP3rkQY10uSStoBaUK27VnYOsEi8nFcjRCMpf3V7CshilYYJq3fHc1PgTqgxnAqelbqYxpWxI+9ixVNIYtT+ZHz0lZ1bpkShRtqQhc/X3xITGWo/j0HbG1Az0sjcT//M6mYmu/AmXaWZQssWiKBPEJGSWAOlxhcyIsSWUKW5vJWxAFWXG5lSyIXjLL6+S1kXVc6veXa1Sv87jKMIJnMI5eHAJdbiFBjSBwRM8wyu8OSPnxXl3PhatBSefOYY/cD5/AFmQkSg=</latexit>

Matching views
<latexit sha1_base64="PqZpBI/5PUTD03tg2Et+F0fHoPs=">AAAB9XicbVA9TwJBEJ3DL8Qv1NJmIzGxInc0WhJtbEwwkY8ETrK3DLBhb++yuwchF/6HjYXG2Ppf7Pw3LnCFgi+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3c795hiV5pF8NNMY/ZAOJO9zRo2Vnu6pYUMuB2TMcaK7xZJbdhcg68TLSAky1LrFr04vYkmI0jBBtW57bmz8lCrDmcBZoZNojCkb0QG2LZU0RO2ni6tn5MIqPdKPlC1pyEL9PZHSUOtpGNjOkJqhXvXm4n9eOzH9az/lMk4MSrZc1E8EMRGZR0B6XCEzYmoJZYrbWwkbUkWZsUEVbAje6svrpFEpe27Ze6iUqjdZHHk4g3O4BA+uoAp3UIM6MFDwDK/w5kycF+fd+Vi25pxs5hT+wPn8AX6Ckn0=</latexit><latexit sha1_base64="PqZpBI/5PUTD03tg2Et+F0fHoPs=">AAAB9XicbVA9TwJBEJ3DL8Qv1NJmIzGxInc0WhJtbEwwkY8ETrK3DLBhb++yuwchF/6HjYXG2Ppf7Pw3LnCFgi+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3c795hiV5pF8NNMY/ZAOJO9zRo2Vnu6pYUMuB2TMcaK7xZJbdhcg68TLSAky1LrFr04vYkmI0jBBtW57bmz8lCrDmcBZoZNojCkb0QG2LZU0RO2ni6tn5MIqPdKPlC1pyEL9PZHSUOtpGNjOkJqhXvXm4n9eOzH9az/lMk4MSrZc1E8EMRGZR0B6XCEzYmoJZYrbWwkbUkWZsUEVbAje6svrpFEpe27Ze6iUqjdZHHk4g3O4BA+uoAp3UIM6MFDwDK/w5kycF+fd+Vi25pxs5hT+wPn8AX6Ckn0=</latexit><latexit sha1_base64="PqZpBI/5PUTD03tg2Et+F0fHoPs=">AAAB9XicbVA9TwJBEJ3DL8Qv1NJmIzGxInc0WhJtbEwwkY8ETrK3DLBhb++yuwchF/6HjYXG2Ppf7Pw3LnCFgi+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3c795hiV5pF8NNMY/ZAOJO9zRo2Vnu6pYUMuB2TMcaK7xZJbdhcg68TLSAky1LrFr04vYkmI0jBBtW57bmz8lCrDmcBZoZNojCkb0QG2LZU0RO2ni6tn5MIqPdKPlC1pyEL9PZHSUOtpGNjOkJqhXvXm4n9eOzH9az/lMk4MSrZc1E8EMRGZR0B6XCEzYmoJZYrbWwkbUkWZsUEVbAje6svrpFEpe27Ze6iUqjdZHHk4g3O4BA+uoAp3UIM6MFDwDK/w5kycF+fd+Vi25pxs5hT+wPn8AX6Ckn0=</latexit><latexit sha1_base64="PqZpBI/5PUTD03tg2Et+F0fHoPs=">AAAB9XicbVA9TwJBEJ3DL8Qv1NJmIzGxInc0WhJtbEwwkY8ETrK3DLBhb++yuwchF/6HjYXG2Ppf7Pw3LnCFgi+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3c795hiV5pF8NNMY/ZAOJO9zRo2Vnu6pYUMuB2TMcaK7xZJbdhcg68TLSAky1LrFr04vYkmI0jBBtW57bmz8lCrDmcBZoZNojCkb0QG2LZU0RO2ni6tn5MIqPdKPlC1pyEL9PZHSUOtpGNjOkJqhXvXm4n9eOzH9az/lMk4MSrZc1E8EMRGZR0B6XCEzYmoJZYrbWwkbUkWZsUEVbAje6svrpFEpe27Ze6iUqjdZHHk4g3O4BA+uoAp3UIM6MFDwDK/w5kycF+fd+Vi25pxs5hT+wPn8AX6Ckn0=</latexit>

ccf✓1
<latexit sha1_base64="q/a21S0rSvzWx6csIj2G7GwCFa0=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaEDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TZprDh2eylT3ImZACgUdFCihl2lgSSThMRrfzvzHJ9BGpOoBJxkECRsqEQvO0Ep+HBY+jgBZ6E3DesNtunPQVeKVpEFKtMP6lz9IeZ6AQi6ZMX3PzTAomEbBJUxrfm4gY3zMhtC3VLEETFDMb57SM6sMaJxqWwrpXP09UbDEmEkS2c6E4cgsezPxP6+fY3wdFEJlOYLii0VxLimmdBYAHQgNHOXEEsa1sLdSPmKacbQx1WwI3vLLq6R70fTcpnd/2WjdlHFUyQk5JefEI1ekRe5Im3QIJxl5Jq/kzcmdF+fd+Vi0Vpxy5pj8gfP5AxNYkbE=</latexit><latexit sha1_base64="q/a21S0rSvzWx6csIj2G7GwCFa0=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaEDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TZprDh2eylT3ImZACgUdFCihl2lgSSThMRrfzvzHJ9BGpOoBJxkECRsqEQvO0Ep+HBY+jgBZ6E3DesNtunPQVeKVpEFKtMP6lz9IeZ6AQi6ZMX3PzTAomEbBJUxrfm4gY3zMhtC3VLEETFDMb57SM6sMaJxqWwrpXP09UbDEmEkS2c6E4cgsezPxP6+fY3wdFEJlOYLii0VxLimmdBYAHQgNHOXEEsa1sLdSPmKacbQx1WwI3vLLq6R70fTcpnd/2WjdlHFUyQk5JefEI1ekRe5Im3QIJxl5Jq/kzcmdF+fd+Vi0Vpxy5pj8gfP5AxNYkbE=</latexit><latexit sha1_base64="q/a21S0rSvzWx6csIj2G7GwCFa0=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaEDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TZprDh2eylT3ImZACgUdFCihl2lgSSThMRrfzvzHJ9BGpOoBJxkECRsqEQvO0Ep+HBY+jgBZ6E3DesNtunPQVeKVpEFKtMP6lz9IeZ6AQi6ZMX3PzTAomEbBJUxrfm4gY3zMhtC3VLEETFDMb57SM6sMaJxqWwrpXP09UbDEmEkS2c6E4cgsezPxP6+fY3wdFEJlOYLii0VxLimmdBYAHQgNHOXEEsa1sLdSPmKacbQx1WwI3vLLq6R70fTcpnd/2WjdlHFUyQk5JefEI1ekRe5Im3QIJxl5Jq/kzcmdF+fd+Vi0Vpxy5pj8gfP5AxNYkbE=</latexit><latexit sha1_base64="q/a21S0rSvzWx6csIj2G7GwCFa0=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaEDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TZprDh2eylT3ImZACgUdFCihl2lgSSThMRrfzvzHJ9BGpOoBJxkECRsqEQvO0Ep+HBY+jgBZ6E3DesNtunPQVeKVpEFKtMP6lz9IeZ6AQi6ZMX3PzTAomEbBJUxrfm4gY3zMhtC3VLEETFDMb57SM6sMaJxqWwrpXP09UbDEmEkS2c6E4cgsezPxP6+fY3wdFEJlOYLii0VxLimmdBYAHQgNHOXEEsa1sLdSPmKacbQx1WwI3vLLq6R70fTcpnd/2WjdlHFUyQk5JefEI1ekRe5Im3QIJxl5Jq/kzcmdF+fd+Vi0Vpxy5pj8gfP5AxNYkbE=</latexit>

f✓2
<latexit sha1_base64="VhLeRtSRrYmdxiVlEYJPRKRDDDY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ac0oWy2m3bpZhN2J0IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g0nd3O/+8S1EYl6xGnKg5iOlIgEo2glPxrkPo450kFjNqjW3Lq7AFknXkFqUKA1qH75w4RlMVfIJDWm77kpBjnVKJjks4qfGZ5SNqEj3rdU0ZibIF/cPCMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xj/D6CbIhUoz5IotF0WZJJiQeQBkKDRnKKeWUKaFvZWwMdWUoY2pYkPwVl9eJ51G3XPr3sNVrXlbxFGGMziHS/DgGppwDy1oA4MUnuEV3pzMeXHenY9la8kpZk7hD5zPHxTdkbI=</latexit><latexit sha1_base64="VhLeRtSRrYmdxiVlEYJPRKRDDDY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ac0oWy2m3bpZhN2J0IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g0nd3O/+8S1EYl6xGnKg5iOlIgEo2glPxrkPo450kFjNqjW3Lq7AFknXkFqUKA1qH75w4RlMVfIJDWm77kpBjnVKJjks4qfGZ5SNqEj3rdU0ZibIF/cPCMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xj/D6CbIhUoz5IotF0WZJJiQeQBkKDRnKKeWUKaFvZWwMdWUoY2pYkPwVl9eJ51G3XPr3sNVrXlbxFGGMziHS/DgGppwDy1oA4MUnuEV3pzMeXHenY9la8kpZk7hD5zPHxTdkbI=</latexit><latexit sha1_base64="VhLeRtSRrYmdxiVlEYJPRKRDDDY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ac0oWy2m3bpZhN2J0IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g0nd3O/+8S1EYl6xGnKg5iOlIgEo2glPxrkPo450kFjNqjW3Lq7AFknXkFqUKA1qH75w4RlMVfIJDWm77kpBjnVKJjks4qfGZ5SNqEj3rdU0ZibIF/cPCMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xj/D6CbIhUoz5IotF0WZJJiQeQBkKDRnKKeWUKaFvZWwMdWUoY2pYkPwVl9eJ51G3XPr3sNVrXlbxFGGMziHS/DgGppwDy1oA4MUnuEV3pzMeXHenY9la8kpZk7hD5zPHxTdkbI=</latexit><latexit sha1_base64="VhLeRtSRrYmdxiVlEYJPRKRDDDY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ac0oWy2m3bpZhN2J0IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g0nd3O/+8S1EYl6xGnKg5iOlIgEo2glPxrkPo450kFjNqjW3Lq7AFknXkFqUKA1qH75w4RlMVfIJDWm77kpBjnVKJjks4qfGZ5SNqEj3rdU0ZibIF/cPCMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xj/D6CbIhUoz5IotF0WZJJiQeQBkKDRnKKeWUKaFvZWwMdWUoY2pYkPwVl9eJ51G3XPr3sNVrXlbxFGGMziHS/DgGppwDy1oA4MUnuEV3pzMeXHenY9la8kpZk7hD5zPHxTdkbI=</latexit>

zi1
<latexit sha1_base64="oO91WuXFyjBY+3N9hG7fR4rfJLk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBtIU2ls120y7dbMLuRKihv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0M/Vbj1wbkah7HKc8iOlAiUgwilbynx5Ez+tVqm7NnYEsE68gVSjQ6FW+uv2EZTFXyCQ1puO5KQY51SiY5JNyNzM8pWxEB7xjqaIxN0E+O3ZCTq3SJ1GibSkkM/X3RE5jY8ZxaDtjikOz6E3F/7xOhtFVkAuVZsgVmy+KMkkwIdPPSV9ozlCOLaFMC3srYUOqKUObT9mG4C2+vEya5zXPrXl3F9X6dRFHCY7hBM7Ag0uowy00wAcGAp7hFd4c5bw4787HvHXFKWaO4A+czx+JGY59</latexit><latexit sha1_base64="oO91WuXFyjBY+3N9hG7fR4rfJLk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBtIU2ls120y7dbMLuRKihv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0M/Vbj1wbkah7HKc8iOlAiUgwilbynx5Ez+tVqm7NnYEsE68gVSjQ6FW+uv2EZTFXyCQ1puO5KQY51SiY5JNyNzM8pWxEB7xjqaIxN0E+O3ZCTq3SJ1GibSkkM/X3RE5jY8ZxaDtjikOz6E3F/7xOhtFVkAuVZsgVmy+KMkkwIdPPSV9ozlCOLaFMC3srYUOqKUObT9mG4C2+vEya5zXPrXl3F9X6dRFHCY7hBM7Ag0uowy00wAcGAp7hFd4c5bw4787HvHXFKWaO4A+czx+JGY59</latexit><latexit sha1_base64="oO91WuXFyjBY+3N9hG7fR4rfJLk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBtIU2ls120y7dbMLuRKihv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0M/Vbj1wbkah7HKc8iOlAiUgwilbynx5Ez+tVqm7NnYEsE68gVSjQ6FW+uv2EZTFXyCQ1puO5KQY51SiY5JNyNzM8pWxEB7xjqaIxN0E+O3ZCTq3SJ1GibSkkM/X3RE5jY8ZxaDtjikOz6E3F/7xOhtFVkAuVZsgVmy+KMkkwIdPPSV9ozlCOLaFMC3srYUOqKUObT9mG4C2+vEya5zXPrXl3F9X6dRFHCY7hBM7Ag0uowy00wAcGAp7hFd4c5bw4787HvHXFKWaO4A+czx+JGY59</latexit><latexit sha1_base64="oO91WuXFyjBY+3N9hG7fR4rfJLk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBtIU2ls120y7dbMLuRKihv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0M/Vbj1wbkah7HKc8iOlAiUgwilbynx5Ez+tVqm7NnYEsE68gVSjQ6FW+uv2EZTFXyCQ1puO5KQY51SiY5JNyNzM8pWxEB7xjqaIxN0E+O3ZCTq3SJ1GibSkkM/X3RE5jY8ZxaDtjikOz6E3F/7xOhtFVkAuVZsgVmy+KMkkwIdPPSV9ozlCOLaFMC3srYUOqKUObT9mG4C2+vEya5zXPrXl3F9X6dRFHCY7hBM7Ag0uowy00wAcGAp7hFd4c5bw4787HvHXFKWaO4A+czx+JGY59</latexit>

zi2
<latexit sha1_base64="guyt78QnHSsnalutsxfj0JjsQ4w=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoY9lsJ+3SzSbsboRa+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/Nbj6g0T+S9GacYxHQgecQZNVbynx54r9YrV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CiZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmrWq51a9u4tK/TqPowgncArn4MEl1OEWGuADAw7P8ApvjnRenHfnY9FacPKZY/gD5/MHip2Ofg==</latexit><latexit sha1_base64="guyt78QnHSsnalutsxfj0JjsQ4w=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoY9lsJ+3SzSbsboRa+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/Nbj6g0T+S9GacYxHQgecQZNVbynx54r9YrV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CiZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmrWq51a9u4tK/TqPowgncArn4MEl1OEWGuADAw7P8ApvjnRenHfnY9FacPKZY/gD5/MHip2Ofg==</latexit><latexit sha1_base64="guyt78QnHSsnalutsxfj0JjsQ4w=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoY9lsJ+3SzSbsboRa+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/Nbj6g0T+S9GacYxHQgecQZNVbynx54r9YrV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CiZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmrWq51a9u4tK/TqPowgncArn4MEl1OEWGuADAw7P8ApvjnRenHfnY9FacPKZY/gD5/MHip2Ofg==</latexit><latexit sha1_base64="guyt78QnHSsnalutsxfj0JjsQ4w=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoY9lsJ+3SzSbsboRa+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/Nbj6g0T+S9GacYxHQgecQZNVbynx54r9YrV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CiZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmrWq51a9u4tK/TqPowgncArn4MEl1OEWGuADAw7P8ApvjnRenHfnY9FacPKZY/gD5/MHip2Ofg==</latexit>

c cf✓3
<latexit sha1_base64="zQwMUXQQ2w367YTABSaCx2nivVQ=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lU0GPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJIf9XMfR4CsfzntV2tu3Z2DrhKvIDVSoNmvfvmDhGcxKOSSGdPz3BSDnGkUXMK04mcGUsbHbAg9SxWLwQT5/OYpPbPKgEaJtqWQztXfEzmLjZnEoe2MGY7MsjcT//N6GUY3QS5UmiEovlgUZZJiQmcB0IHQwFFOLGFcC3sr5SOmGUcbU8WG4C2/vEraF3XPrXsPV7XGbRFHmZyQU3JOPHJNGuSeNEmLcJKSZ/JK3pzMeXHenY9Fa8kpZo7JHzifPxZikbM=</latexit><latexit sha1_base64="zQwMUXQQ2w367YTABSaCx2nivVQ=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lU0GPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJIf9XMfR4CsfzntV2tu3Z2DrhKvIDVSoNmvfvmDhGcxKOSSGdPz3BSDnGkUXMK04mcGUsbHbAg9SxWLwQT5/OYpPbPKgEaJtqWQztXfEzmLjZnEoe2MGY7MsjcT//N6GUY3QS5UmiEovlgUZZJiQmcB0IHQwFFOLGFcC3sr5SOmGUcbU8WG4C2/vEraF3XPrXsPV7XGbRFHmZyQU3JOPHJNGuSeNEmLcJKSZ/JK3pzMeXHenY9Fa8kpZo7JHzifPxZikbM=</latexit><latexit sha1_base64="zQwMUXQQ2w367YTABSaCx2nivVQ=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lU0GPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJIf9XMfR4CsfzntV2tu3Z2DrhKvIDVSoNmvfvmDhGcxKOSSGdPz3BSDnGkUXMK04mcGUsbHbAg9SxWLwQT5/OYpPbPKgEaJtqWQztXfEzmLjZnEoe2MGY7MsjcT//N6GUY3QS5UmiEovlgUZZJiQmcB0IHQwFFOLGFcC3sr5SOmGUcbU8WG4C2/vEraF3XPrXsPV7XGbRFHmZyQU3JOPHJNGuSeNEmLcJKSZ/JK3pzMeXHenY9Fa8kpZo7JHzifPxZikbM=</latexit><latexit sha1_base64="zQwMUXQQ2w367YTABSaCx2nivVQ=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lU0GPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJIf9XMfR4CsfzntV2tu3Z2DrhKvIDVSoNmvfvmDhGcxKOSSGdPz3BSDnGkUXMK04mcGUsbHbAg9SxWLwQT5/OYpPbPKgEaJtqWQztXfEzmLjZnEoe2MGY7MsjcT//N6GUY3QS5UmiEovlgUZZJiQmcB0IHQwFFOLGFcC3sr5SOmGUcbU8WG4C2/vEraF3XPrXsPV7XGbRFHmZyQU3JOPHJNGuSeNEmLcJKSZ/JK3pzMeXHenY9Fa8kpZo7JHzifPxZikbM=</latexit>

f✓4
<latexit sha1_base64="n2CaaxZoLkQxpfbeT53tx7kPMqU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ac0oWy2m3bpZhN2J0IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g0nd3O/+8S1EYl6xGnKg5iOlIgEo2glPxrkPo450kFjNqjW3Lq7AFknXkFqUKA1qH75w4RlMVfIJDWm77kpBjnVKJjks4qfGZ5SNqEj3rdU0ZibIF/cPCMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xj/D6CbIhUoz5IotF0WZJJiQeQBkKDRnKKeWUKaFvZWwMdWUoY2pYkPwVl9eJ52ruufWvYdGrXlbxFGGMziHS/DgGppwDy1oA4MUnuEV3pzMeXHenY9la8kpZk7hD5zPHxfnkbQ=</latexit><latexit sha1_base64="n2CaaxZoLkQxpfbeT53tx7kPMqU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ac0oWy2m3bpZhN2J0IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g0nd3O/+8S1EYl6xGnKg5iOlIgEo2glPxrkPo450kFjNqjW3Lq7AFknXkFqUKA1qH75w4RlMVfIJDWm77kpBjnVKJjks4qfGZ5SNqEj3rdU0ZibIF/cPCMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xj/D6CbIhUoz5IotF0WZJJiQeQBkKDRnKKeWUKaFvZWwMdWUoY2pYkPwVl9eJ52ruufWvYdGrXlbxFGGMziHS/DgGppwDy1oA4MUnuEV3pzMeXHenY9la8kpZk7hD5zPHxfnkbQ=</latexit><latexit sha1_base64="n2CaaxZoLkQxpfbeT53tx7kPMqU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ac0oWy2m3bpZhN2J0IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g0nd3O/+8S1EYl6xGnKg5iOlIgEo2glPxrkPo450kFjNqjW3Lq7AFknXkFqUKA1qH75w4RlMVfIJDWm77kpBjnVKJjks4qfGZ5SNqEj3rdU0ZibIF/cPCMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xj/D6CbIhUoz5IotF0WZJJiQeQBkKDRnKKeWUKaFvZWwMdWUoY2pYkPwVl9eJ52ruufWvYdGrXlbxFGGMziHS/DgGppwDy1oA4MUnuEV3pzMeXHenY9la8kpZk7hD5zPHxfnkbQ=</latexit><latexit sha1_base64="n2CaaxZoLkQxpfbeT53tx7kPMqU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ac0oWy2m3bpZhN2J0IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g0nd3O/+8S1EYl6xGnKg5iOlIgEo2glPxrkPo450kFjNqjW3Lq7AFknXkFqUKA1qH75w4RlMVfIJDWm77kpBjnVKJjks4qfGZ5SNqEj3rdU0ZibIF/cPCMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xj/D6CbIhUoz5IotF0WZJJiQeQBkKDRnKKeWUKaFvZWwMdWUoY2pYkPwVl9eJ52ruufWvYdGrXlbxFGGMziHS/DgGppwDy1oA4MUnuEV3pzMeXHenY9la8kpZk7hD5zPHxfnkbQ=</latexit>

zi3
<latexit sha1_base64="M7m4hocqbGeXGgakLxdWsFDBQ8A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaWDbbTbt0swm7E6GG/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRS4+lB9M575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWKpoxI2fzY6dkBOr9EkYa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2J45WdCJSlyxeaLwlQSjMn0c9IXmjOUY0so08LeStiQasrQ5lOyIXiLLy+T5lnVc6ve3UWldp3HUYQjOIZT8OASanALdWgAAwHP8ApvjnJenHfnY95acPKZQ/gD5/MHjCGOfw==</latexit><latexit sha1_base64="M7m4hocqbGeXGgakLxdWsFDBQ8A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaWDbbTbt0swm7E6GG/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRS4+lB9M575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWKpoxI2fzY6dkBOr9EkYa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2J45WdCJSlyxeaLwlQSjMn0c9IXmjOUY0so08LeStiQasrQ5lOyIXiLLy+T5lnVc6ve3UWldp3HUYQjOIZT8OASanALdWgAAwHP8ApvjnJenHfnY95acPKZQ/gD5/MHjCGOfw==</latexit><latexit sha1_base64="M7m4hocqbGeXGgakLxdWsFDBQ8A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaWDbbTbt0swm7E6GG/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRS4+lB9M575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWKpoxI2fzY6dkBOr9EkYa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2J45WdCJSlyxeaLwlQSjMn0c9IXmjOUY0so08LeStiQasrQ5lOyIXiLLy+T5lnVc6ve3UWldp3HUYQjOIZT8OASanALdWgAAwHP8ApvjnJenHfnY95acPKZQ/gD5/MHjCGOfw==</latexit><latexit sha1_base64="M7m4hocqbGeXGgakLxdWsFDBQ8A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaWDbbTbt0swm7E6GG/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRS4+lB9M575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWKpoxI2fzY6dkBOr9EkYa1sKyUz9PZHRyJhxFNjOiOLQLHpT8T+vk2J45WdCJSlyxeaLwlQSjMn0c9IXmjOUY0so08LeStiQasrQ5lOyIXiLLy+T5lnVc6ve3UWldp3HUYQjOIZT8OASanALdWgAAwHP8ApvjnJenHfnY95acPKZQ/gD5/MHjCGOfw==</latexit>

zi4
<latexit sha1_base64="OZSe5FjkW+cQ+ylxJrqrA7doVXU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoY9lsJ+3SzSbsboRa+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/Nbj6g0T+S9GacYxHQgecQZNVbynx54r9YrV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CiZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmhdVz616d7VK/TqPowgncArn4MEl1OEWGuADAw7P8ApvjnRenHfnY9FacPKZY/gD5/MHjaWOgA==</latexit><latexit sha1_base64="OZSe5FjkW+cQ+ylxJrqrA7doVXU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoY9lsJ+3SzSbsboRa+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/Nbj6g0T+S9GacYxHQgecQZNVbynx54r9YrV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CiZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmhdVz616d7VK/TqPowgncArn4MEl1OEWGuADAw7P8ApvjnRenHfnY9FacPKZY/gD5/MHjaWOgA==</latexit><latexit sha1_base64="OZSe5FjkW+cQ+ylxJrqrA7doVXU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoY9lsJ+3SzSbsboRa+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/Nbj6g0T+S9GacYxHQgecQZNVbynx54r9YrV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CiZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmhdVz616d7VK/TqPowgncArn4MEl1OEWGuADAw7P8ApvjnRenHfnY9FacPKZY/gD5/MHjaWOgA==</latexit><latexit sha1_base64="OZSe5FjkW+cQ+ylxJrqrA7doVXU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoY9lsJ+3SzSbsboRa+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/Nbj6g0T+S9GacYxHQgecQZNVbynx54r9YrV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CiZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmhdVz616d7VK/TqPowgncArn4MEl1OEWGuADAw7P8ApvjnRenHfnY9FacPKZY/gD5/MHjaWOgA==</latexit> cf✓1

<latexit sha1_base64="q/a21S0rSvzWx6csIj2G7GwCFa0=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaEDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TZprDh2eylT3ImZACgUdFCihl2lgSSThMRrfzvzHJ9BGpOoBJxkECRsqEQvO0Ep+HBY+jgBZ6E3DesNtunPQVeKVpEFKtMP6lz9IeZ6AQi6ZMX3PzTAomEbBJUxrfm4gY3zMhtC3VLEETFDMb57SM6sMaJxqWwrpXP09UbDEmEkS2c6E4cgsezPxP6+fY3wdFEJlOYLii0VxLimmdBYAHQgNHOXEEsa1sLdSPmKacbQx1WwI3vLLq6R70fTcpnd/2WjdlHFUyQk5JefEI1ekRe5Im3QIJxl5Jq/kzcmdF+fd+Vi0Vpxy5pj8gfP5AxNYkbE=</latexit><latexit sha1_base64="q/a21S0rSvzWx6csIj2G7GwCFa0=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaEDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TZprDh2eylT3ImZACgUdFCihl2lgSSThMRrfzvzHJ9BGpOoBJxkECRsqEQvO0Ep+HBY+jgBZ6E3DesNtunPQVeKVpEFKtMP6lz9IeZ6AQi6ZMX3PzTAomEbBJUxrfm4gY3zMhtC3VLEETFDMb57SM6sMaJxqWwrpXP09UbDEmEkS2c6E4cgsezPxP6+fY3wdFEJlOYLii0VxLimmdBYAHQgNHOXEEsa1sLdSPmKacbQx1WwI3vLLq6R70fTcpnd/2WjdlHFUyQk5JefEI1ekRe5Im3QIJxl5Jq/kzcmdF+fd+Vi0Vpxy5pj8gfP5AxNYkbE=</latexit><latexit sha1_base64="q/a21S0rSvzWx6csIj2G7GwCFa0=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaEDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TZprDh2eylT3ImZACgUdFCihl2lgSSThMRrfzvzHJ9BGpOoBJxkECRsqEQvO0Ep+HBY+jgBZ6E3DesNtunPQVeKVpEFKtMP6lz9IeZ6AQi6ZMX3PzTAomEbBJUxrfm4gY3zMhtC3VLEETFDMb57SM6sMaJxqWwrpXP09UbDEmEkS2c6E4cgsezPxP6+fY3wdFEJlOYLii0VxLimmdBYAHQgNHOXEEsa1sLdSPmKacbQx1WwI3vLLq6R70fTcpnd/2WjdlHFUyQk5JefEI1ekRe5Im3QIJxl5Jq/kzcmdF+fd+Vi0Vpxy5pj8gfP5AxNYkbE=</latexit><latexit sha1_base64="q/a21S0rSvzWx6csIj2G7GwCFa0=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaaEDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TZprDh2eylT3ImZACgUdFCihl2lgSSThMRrfzvzHJ9BGpOoBJxkECRsqEQvO0Ep+HBY+jgBZ6E3DesNtunPQVeKVpEFKtMP6lz9IeZ6AQi6ZMX3PzTAomEbBJUxrfm4gY3zMhtC3VLEETFDMb57SM6sMaJxqWwrpXP09UbDEmEkS2c6E4cgsezPxP6+fY3wdFEJlOYLii0VxLimmdBYAHQgNHOXEEsa1sLdSPmKacbQx1WwI3vLLq6R70fTcpnd/2WjdlHFUyQk5JefEI1ekRe5Im3QIJxl5Jq/kzcmdF+fd+Vi0Vpxy5pj8gfP5AxNYkbE=</latexit>

vj1 2 V1
<latexit sha1_base64="aVeMGIr31EA8b+RIJUiMu4YPpfA=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIUI9FLx4r2A9o1yWbZtvYbHZNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB6Gbmt8dMaR7LezNJmBeRgeQhp8RYyRs/PPoY9bhELR/75YpbdedAqwTnpAI5Gn75q9ePaRoxaaggWnexmxgvI8pwKti01Es1SwgdkQHrWipJxLSXzY+eojOr9FEYK1vSoLn6eyIjkdaTKLCdETFDvezNxP+8bmrCKy/jMkkNk3SxKEwFMjGaJYD6XDFqxMQSQhW3tyI6JIpQY3Mq2RDw8surpHVRxW4V311W6td5HEU4gVM4Bww1qMMtNKAJFJ7gGV7hzRk7L86787FoLTj5zDH8gfP5A1HukSM=</latexit><latexit sha1_base64="aVeMGIr31EA8b+RIJUiMu4YPpfA=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIUI9FLx4r2A9o1yWbZtvYbHZNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB6Gbmt8dMaR7LezNJmBeRgeQhp8RYyRs/PPoY9bhELR/75YpbdedAqwTnpAI5Gn75q9ePaRoxaaggWnexmxgvI8pwKti01Es1SwgdkQHrWipJxLSXzY+eojOr9FEYK1vSoLn6eyIjkdaTKLCdETFDvezNxP+8bmrCKy/jMkkNk3SxKEwFMjGaJYD6XDFqxMQSQhW3tyI6JIpQY3Mq2RDw8surpHVRxW4V311W6td5HEU4gVM4Bww1qMMtNKAJFJ7gGV7hzRk7L86787FoLTj5zDH8gfP5A1HukSM=</latexit><latexit sha1_base64="aVeMGIr31EA8b+RIJUiMu4YPpfA=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIUI9FLx4r2A9o1yWbZtvYbHZNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB6Gbmt8dMaR7LezNJmBeRgeQhp8RYyRs/PPoY9bhELR/75YpbdedAqwTnpAI5Gn75q9ePaRoxaaggWnexmxgvI8pwKti01Es1SwgdkQHrWipJxLSXzY+eojOr9FEYK1vSoLn6eyIjkdaTKLCdETFDvezNxP+8bmrCKy/jMkkNk3SxKEwFMjGaJYD6XDFqxMQSQhW3tyI6JIpQY3Mq2RDw8surpHVRxW4V311W6td5HEU4gVM4Bww1qMMtNKAJFJ7gGV7hzRk7L86787FoLTj5zDH8gfP5A1HukSM=</latexit><latexit sha1_base64="aVeMGIr31EA8b+RIJUiMu4YPpfA=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIUI9FLx4r2A9o1yWbZtvYbHZNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB6Gbmt8dMaR7LezNJmBeRgeQhp8RYyRs/PPoY9bhELR/75YpbdedAqwTnpAI5Gn75q9ePaRoxaaggWnexmxgvI8pwKti01Es1SwgdkQHrWipJxLSXzY+eojOr9FEYK1vSoLn6eyIjkdaTKLCdETFDvezNxP+8bmrCKy/jMkkNk3SxKEwFMjGaJYD6XDFqxMQSQhW3tyI6JIpQY3Mq2RDw8surpHVRxW4V311W6td5HEU4gVM4Bww1qMMtNKAJFJ7gGV7hzRk7L86787FoLTj5zDH8gfP5A1HukSM=</latexit>

zj1
<latexit sha1_base64="duUJZRL7BAW9fYFkJEfi2hnUSE4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20tWy2m3btZhN2J0IN/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLK6tr6RnGztLW9s7tX3j9omDjVjPsslrFuBdRwKRT3UaDkrURzGgWSN4PR9dRvPnJtRKzucJzwbkQHSoSCUbSS/3T/0PN65YpbdWcgy8TLSQVy1Hvlr04/ZmnEFTJJjWl7boLdjGoUTPJJqZManlA2ogPetlTRiJtuNjt2Qk6s0idhrG0pJDP190RGI2PGUWA7I4pDs+hNxf+8dorhZTcTKkmRKzZfFKaSYEymn5O+0JyhHFtCmRb2VsKGVFOGNp+SDcFbfHmZNM6qnlv1bs8rtas8jiIcwTGcggcXUIMbqIMPDAQ8wyu8Ocp5cd6dj3lrwclnDuEPnM8fip+Ofg==</latexit><latexit sha1_base64="duUJZRL7BAW9fYFkJEfi2hnUSE4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20tWy2m3btZhN2J0IN/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLK6tr6RnGztLW9s7tX3j9omDjVjPsslrFuBdRwKRT3UaDkrURzGgWSN4PR9dRvPnJtRKzucJzwbkQHSoSCUbSS/3T/0PN65YpbdWcgy8TLSQVy1Hvlr04/ZmnEFTJJjWl7boLdjGoUTPJJqZManlA2ogPetlTRiJtuNjt2Qk6s0idhrG0pJDP190RGI2PGUWA7I4pDs+hNxf+8dorhZTcTKkmRKzZfFKaSYEymn5O+0JyhHFtCmRb2VsKGVFOGNp+SDcFbfHmZNM6qnlv1bs8rtas8jiIcwTGcggcXUIMbqIMPDAQ8wyu8Ocp5cd6dj3lrwclnDuEPnM8fip+Ofg==</latexit><latexit sha1_base64="duUJZRL7BAW9fYFkJEfi2hnUSE4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20tWy2m3btZhN2J0IN/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLK6tr6RnGztLW9s7tX3j9omDjVjPsslrFuBdRwKRT3UaDkrURzGgWSN4PR9dRvPnJtRKzucJzwbkQHSoSCUbSS/3T/0PN65YpbdWcgy8TLSQVy1Hvlr04/ZmnEFTJJjWl7boLdjGoUTPJJqZManlA2ogPetlTRiJtuNjt2Qk6s0idhrG0pJDP190RGI2PGUWA7I4pDs+hNxf+8dorhZTcTKkmRKzZfFKaSYEymn5O+0JyhHFtCmRb2VsKGVFOGNp+SDcFbfHmZNM6qnlv1bs8rtas8jiIcwTGcggcXUIMbqIMPDAQ8wyu8Ocp5cd6dj3lrwclnDuEPnM8fip+Ofg==</latexit><latexit sha1_base64="duUJZRL7BAW9fYFkJEfi2hnUSE4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20tWy2m3btZhN2J0IN/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLK6tr6RnGztLW9s7tX3j9omDjVjPsslrFuBdRwKRT3UaDkrURzGgWSN4PR9dRvPnJtRKzucJzwbkQHSoSCUbSS/3T/0PN65YpbdWcgy8TLSQVy1Hvlr04/ZmnEFTJJjWl7boLdjGoUTPJJqZManlA2ogPetlTRiJtuNjt2Qk6s0idhrG0pJDP190RGI2PGUWA7I4pDs+hNxf+8dorhZTcTKkmRKzZfFKaSYEymn5O+0JyhHFtCmRb2VsKGVFOGNp+SDcFbfHmZNM6qnlv1bs8rtas8jiIcwTGcggcXUIMbqIMPDAQ8wyu8Ocp5cd6dj3lrwclnDuEPnM8fip+Ofg==</latexit>

Unmatching view
<latexit sha1_base64="Adr4auocLSgzEl3Yo4wZFJ+ig6s=">AAAB+HicbVA9TwJBFHznJ+IHp5Y2G4mJFbmj0ZJoY4mJByRAyN7yDjbs7V129zBI+CU2Fhpj60+x89+4wBUKTrLJZOa9vNkJU8G18bxvZ2Nza3tnt7BX3D84PCq5xycNnWSKYcASkahWSDUKLjEw3AhspQppHApshqPbud8co9I8kQ9mkmI3pgPJI86osVLPLQUypoYNuRyQMcfHnlv2Kt4CZJ34OSlDjnrP/er0E5bFKA0TVOu276WmO6XKcCZwVuxkGlPKRnSAbUsljVF3p4vgM3JhlT6JEmWfNGSh/t6Y0ljrSRzaSZtyqFe9ufif185MdN2dcplmBiVbHooyQUxC5i2QPlfIjJhYQpniNithQ6ooM7aroi3BX/3yOmlUK75X8e+r5dpNXkcBzuAcLsGHK6jBHdQhAAYZPMMrvDlPzovz7nwsRzecfOcU/sD5/AHLupMo</latexit><latexit sha1_base64="Adr4auocLSgzEl3Yo4wZFJ+ig6s=">AAAB+HicbVA9TwJBFHznJ+IHp5Y2G4mJFbmj0ZJoY4mJByRAyN7yDjbs7V129zBI+CU2Fhpj60+x89+4wBUKTrLJZOa9vNkJU8G18bxvZ2Nza3tnt7BX3D84PCq5xycNnWSKYcASkahWSDUKLjEw3AhspQppHApshqPbud8co9I8kQ9mkmI3pgPJI86osVLPLQUypoYNuRyQMcfHnlv2Kt4CZJ34OSlDjnrP/er0E5bFKA0TVOu276WmO6XKcCZwVuxkGlPKRnSAbUsljVF3p4vgM3JhlT6JEmWfNGSh/t6Y0ljrSRzaSZtyqFe9ufif185MdN2dcplmBiVbHooyQUxC5i2QPlfIjJhYQpniNithQ6ooM7aroi3BX/3yOmlUK75X8e+r5dpNXkcBzuAcLsGHK6jBHdQhAAYZPMMrvDlPzovz7nwsRzecfOcU/sD5/AHLupMo</latexit><latexit sha1_base64="Adr4auocLSgzEl3Yo4wZFJ+ig6s=">AAAB+HicbVA9TwJBFHznJ+IHp5Y2G4mJFbmj0ZJoY4mJByRAyN7yDjbs7V129zBI+CU2Fhpj60+x89+4wBUKTrLJZOa9vNkJU8G18bxvZ2Nza3tnt7BX3D84PCq5xycNnWSKYcASkahWSDUKLjEw3AhspQppHApshqPbud8co9I8kQ9mkmI3pgPJI86osVLPLQUypoYNuRyQMcfHnlv2Kt4CZJ34OSlDjnrP/er0E5bFKA0TVOu276WmO6XKcCZwVuxkGlPKRnSAbUsljVF3p4vgM3JhlT6JEmWfNGSh/t6Y0ljrSRzaSZtyqFe9ufif185MdN2dcplmBiVbHooyQUxC5i2QPlfIjJhYQpniNithQ6ooM7aroi3BX/3yOmlUK75X8e+r5dpNXkcBzuAcLsGHK6jBHdQhAAYZPMMrvDlPzovz7nwsRzecfOcU/sD5/AHLupMo</latexit><latexit sha1_base64="Adr4auocLSgzEl3Yo4wZFJ+ig6s=">AAAB+HicbVA9TwJBFHznJ+IHp5Y2G4mJFbmj0ZJoY4mJByRAyN7yDjbs7V129zBI+CU2Fhpj60+x89+4wBUKTrLJZOa9vNkJU8G18bxvZ2Nza3tnt7BX3D84PCq5xycNnWSKYcASkahWSDUKLjEw3AhspQppHApshqPbud8co9I8kQ9mkmI3pgPJI86osVLPLQUypoYNuRyQMcfHnlv2Kt4CZJ34OSlDjnrP/er0E5bFKA0TVOu276WmO6XKcCZwVuxkGlPKRnSAbUsljVF3p4vgM3JhlT6JEmWfNGSh/t6Y0ljrSRzaSZtyqFe9ufif185MdN2dcplmBiVbHooyQUxC5i2QPlfIjJhYQpniNithQ6ooM7aroi3BX/3yOmlUK75X8e+r5dpNXkcBzuAcLsGHK6jBHdQhAAYZPMMrvDlPzovz7nwsRzecfOcU/sD5/AHLupMo</latexit>

Contrastive Multiview Coding
[Tian, Krishnan, Isola, ECCV 2020] 



!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit> !

<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Learner
<latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit><latexit sha1_base64="EHTz7C4fqz2wFVyEFTn6ZACLM4k=">AAAB7nicbVA9SwNBEJ2LXzF+nVraLAbBKtyl0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpgKro3nfTuljc2t7Z3ybmVv/+DwyD0+aeskUwxbLBGJ6oZUo+ASW4Ybgd1UIY1DgZ1wcjv3O0+oNE/ko5mmGMR0JHnEGTVW6twjVRLVwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxE10HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf6hXGzdFHGU4g3O4BB+uoAF30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A036j4c=</latexit>

Data
<latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit><latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit><latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit><latexit sha1_base64="P0EGFXOjMXAW98knwKSzO/IySeQ=">AAAB7HicbVBNS8NAEJ3Urxq/qh69LBbBU0l60WNRDx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5USaFQc/7dkobm1vbO+Vdd2//4PCocnzSMmmuGQ9YKlPdiajhUigeoEDJO5nmNIkkb0fj27nffuLaiFQ94iTjYUKHSsSCUbRS4N5RpP1K1at5C5B14hekCgWa/cpXb5CyPOEKmaTGdH0vw3BKNQom+czt5YZnlI3pkHctVTThJpwujp2RC6sMSJxqWwrJQv09MaWJMZMksp0JxZFZ9ebif143x/g6nAqV5cgVWy6Kc0kwJfPPyUBozlBOLKFMC3srYSOqKUObj2tD8FdfXietes33av5Dvdq4KeIowxmcwyX4cAUNuIcmBMBAwDO8wpujnBfn3flYtpacYuYU/sD5/AERvI4u</latexit>

“Multiview” self-supervised 
contrastive learning

Objective
<latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit><latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit><latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit><latexit sha1_base64="c57iGHLvti0MXC7t5ZUgMsMgad8=">AAAB8XicbVA9TwJBFHyHX4hfqKXNRmJiRe5otCTa2ImJgBEuZG95Byt7e5fdPRJy4V/YWGiMrf/Gzn/jAlcoOMkmk5n3sm8mSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrF6CKhGwSU2DTcCHxKFNAoEtoPR9cxvj1FpHst7M0nQj+hA8pAzaqz0WLoNnpAZPsZeueJW3TnIKvFyUoEcjV75q9uPWRqhNExQrTuemxg/o8pwJnBa6qYaE8pGdIAdSyWNUPvZ/OIpObNKn4Sxsk8aMld/b2Q00noSBXYyomaol72Z+J/XSU146WdcJqlByRYfhakgJiaz+KTPlc0rJpZQpri9lbAhVZQZW1LJluAtR14lrVrVc6veXa1Sv8rrKMIJnMI5eHABdbiBBjSBgYRneIU3RzsvzrvzsRgtOPnOMfyB8/kDEKeQgQ==</latexit>

g and h are two “views” of the data x, 
e.g., two different sensory channels

Distance function

{x(i)}Ni=1
<latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit><latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit><latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit><latexit sha1_base64="kMCLTRqFEKAVV9l5BUUr1EdPA9Y=">AAACBnicbVDLSsNAFJ34rPUVdSlCsAh1UxIRdCMU3biSCvYBTRom00k7dDIJMxOxDFm58VfcuFDErd/gzr9x0mahrQcuHM65l3vvCRJKhLTtb2NhcWl5ZbW0Vl7f2NzaNnd2WyJOOcJNFNOYdwIoMCUMNyWRFHcSjmEUUNwORle5377HXJCY3clxgr0IDhgJCYJSS7554Co3gnIYhOoh66kqOc7czFfkwsl6N2XfrNg1ewJrnjgFqYACDd/8cvsxSiPMJKJQiK5jJ9JTkEuCKM7KbipwAtEIDnBXUwYjLDw1eSOzjrTSt8KY62LSmqi/JxSMhBhHge7MTxazXi7+53VTGZ57irAklZih6aIwpZaMrTwTq084RpKONYGIE32rhYaQQyR1cnkIzuzL86R1UnPsmnN7WqlfFnGUwD44BFXggDNQB9egAZoAgUfwDF7Bm/FkvBjvxse0dcEoZvbAHxifP9fkmK8=</latexit> argmin

f

X

i,j

D(f1(g(x
(i))), f2(h(x

(i)))+

�D(f1(g(x
(i))), f2(h(x

(j))))
<latexit sha1_base64="T1SclU1otiXsj/Rh79dYsZX19o0="></latexit><latexit sha1_base64="T1SclU1otiXsj/Rh79dYsZX19o0="></latexit><latexit sha1_base64="T1SclU1otiXsj/Rh79dYsZX19o0="></latexit><latexit sha1_base64="T1SclU1otiXsj/Rh79dYsZX19o0="></latexit>

f1, f2
<latexit sha1_base64="q53BIlYBU6kw8XXasJoYzwTdU7s="></latexit><latexit sha1_base64="q53BIlYBU6kw8XXasJoYzwTdU7s="></latexit><latexit sha1_base64="q53BIlYBU6kw8XXasJoYzwTdU7s="></latexit><latexit sha1_base64="q53BIlYBU6kw8XXasJoYzwTdU7s="></latexit>



SimCLR
[Chen, Kornblith, Norouzi, Hinton, ICML 2020] [Chen, Kornblith, Norouzi, Hinton, ICML 2020] 

[c.f. Becker & Hinton, Nature 1992] 



Unsupervised visual representation learning 
by context prediction  

[Carl Doersch, Abhinav Gupta, Alexei A. Efros, ICCV 2015]



Context as Supervision 
[Collobert & Weston 2008; Mikolov et al. 2013]

Deep 
Net

[Slide credit: Carl Doersch]



Context Prediction as Supervision

A B

? ? ?

??

? ? ?
[Slide credit: Carl Doersch]



Semantics from a non-semantic task

[Slide credit: Carl Doersch]



Randomly Sample Patch
Sample Second Patch

CNN CNN

Classifier

Relative Position Task
8 possible locations

[Slide credit: Carl Doersch]



CNN CNN

Classifier

Patch Embedding (representation)

Input Nearest Neighbors

CNN Note: connects across instances!

[Slide credit: Carl Doersch]



Variations: DINO



Slide Credit: 6.S898 Deep Learning, Stefanie Jegelka & Phillip Isola  

Variations: DINO



Slide Credit: 6.S898 Deep Learning, Stefanie Jegelka & Phillip Isola  

Variations: DINO



Egomotion

Agrawal et al. ICCV 2015. Jayaraman et al. ICCV 2015.

Context

Noroozi and Favaro. ECCV 2016. 
Doersch et al. ICCV 2015.Pathak et al. CVPR 2016.

Hinton & Salakhutdinov. 
Science 2006. 

Wang et al. ICCV 2015. Pathak et al. CVPR 2017. 
Misra et al. ECCV 2016.

de Sa. NIPS 1994.

Video

Audio

Autoencoders Denoising Autoencoders

Vincent et al. ICML 2008.

Goal: Set up a pre-training scheme to induce a “useful” representation

Owens et al. ECCV 2016.

Generative Modeling

Donahue et al. Dumoulin et al. ICLR 2017.

[Slide credit: Richard Zhang]



[Slide Credit: Yann LeCun]



1. Deep nets learn representations, just like our brains do 

2. This is useful because representations transfer — they act as prior 
knowledge that enables quick learning on new tasks 

3. Representations can also be learned without labels, which is great since 
labels are expensive and limiting 

4. Without labels there are many ways to learn representations. We saw: 

1. representations as compressed codes 

2. representations that are shared across sensory modalities 

3. representations that are predictive of their context

Summary


