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Applications at SenseTime
3D reconstruction

⼀个联通机房、铁塔场景的mesh，展示mesh+语义
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Structure-from-Motion (SfM)

Credit: COLMAP

https://colmap.github.io


Direct Camera Pose Regression
Relative pose estimation

... 

Absolute pose estimation

... 



Direct Camera Pose Regression
Relative pose estimation

... 

Absolute pose estimation

... 



Revisiting Structure-from-Motion (SfM)

Credit: COLMAP

https://colmap.github.io


Learning to Find Correspondences

Credit: COLMAP

https://colmap.github.io


Learning to Find Correspondences

Credit: COLMAP
Recently: D2-Net, R2D2, GIFT, DISK, SuperGlue…

https://colmap.github.io


Local Feature Applications @ SenseTime



Local Feature Applications @ SenseTime

OK, this is all pretty cool and exciting. 
What’s next?



Introduction to LoFTR

Input images Feature detection
Matching with  

Mutual-Nearest-Neighbor (MNN)Feature description

<latexit sha1_base64="CFKvC8Ta/cMUIDSPDggjRWk635A=">AAAB/XicbVDLSgMxFL3js9bX+Ni5CRbBVZkpou4sunFZxT6gU4dMmmljM5khyQh1KP6KGxeKuPU/3PkXfoLpY6GtBwKHc+7lnpwg4Uxpx/my5uYXFpeWcyv51bX1jU17a7um4lQSWiUxj2UjwIpyJmhVM81pI5EURwGn9aB3MfTr91QqFosb3U9oK8IdwUJGsDaSb++G/p3HhBdh3Q2C7Hpwm7UHvl1wis4IaJa4E1I4+4YRKr796bVjkkZUaMKxUk3XSXQrw1Izwukg76WKJpj0cIc2DRU4oqqVjdIP0IFR2iiMpXlCo5H6eyPDkVL9KDCTw5Rq2huK/3nNVIenrYyJJNVUkPGhMOVIx2hYBWozSYnmfUMwkcxkRaSLJSbaFJY3JbjTX54ltVLRPS6Wro4K5fNxG5CDPdiHQ3DhBMpwCRWoAoEHeIIXeLUerWfrzXofj85Zk50d+APr4we54pbZ</latexit>

fj 2 Rd

<latexit sha1_base64="qbZDorCCJz9ki6w00u3FA39NWTY=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5IUUXcW3bisYh/Q1DKZTtqhk0mYmQg1BH/FjQtF3Pof7vwLP8FJ2oW2Hhg4nHMv98zxIkalsu0vo7CwuLS8Ulwtra1vbG6Z2ztNGcYCkwYOWSjaHpKEUU4aiipG2pEgKPAYaXmjy8xv3RMhachv1Tgi3QANOPUpRkpLPXPP71GXcjdAauh5yU16l/TTnlm2K3YOa544U1I+/4Yc9Z756fZDHAeEK8yQlB3HjlQ3QUJRzEhacmNJIoRHaEA6mnIUENlN8vSpdaiVvuWHQj+urFz9vZGgQMpx4OnJLKWc9TLxP68TK/+sm1AexYpwPDnkx8xSoZVVYfWpIFixsSYIC6qzWniIBMJKF1bSJTizX54nzWrFOalUr4/LtYtJG1CEfTiAI3DgFGpwBXVoAIYHeIIXeDUejWfjzXifjBaM6c4u/IHx8QO4TZbY</latexit>

fi 2 Rd

The standard pipeline for local feature matching



Introduction to LoFTR
Challenge 1: Detector repeatability on two (or more) images



Introduction to LoFTR
Challenge 1: Detector repeatability on two (or more) images



Introduction to LoFTR
Challenge 2: Local descriptors are not position-dependent

A B

A’ B’

A B

A’ B’

A B A’ B’

image patch

local 
descriptors

Local features visualized with PCA

Expected to be different 
(position-dependent)



Introduction to LoFTR
Our solution: LoFTR



LoFTR

Input image

LoFTR coarse-matching

<latexit sha1_base64="nEYe5yr7/RvgwRCNItFzePeULbE="></latexit>

Self-Attention Layer
<latexit sha1_base64="FKqZnrEocY6yDqcbtjrp2fWEyhA="></latexit>

Cross-Attention Layer

LoFTR Module

Dense coarse matches

<latexit sha1_base64="YyWZuvJNnbSGxYL4Ip77E86NEeE="></latexit>

E(·)
<latexit sha1_base64="+/MslZvgSgUwDUGnit9ODuTaO9E="></latexit>

expectation
<latexit sha1_base64="IeL/tRnryF8Q5vXm7SE2uYw/TG0="></latexit>w ⇥ w

<latexit sha1_base64="MZ3lJGZ4KHaNEaS64IeBIgDirEY="></latexit>

î

<latexit sha1_base64="hba2RMo7VlCiENuwzTQw4Wozteg="></latexit>

ĵ

<latexit sha1_base64="oN02b/X09Xsgnh/bKDpJWJPRInI="></latexit>

ĵ0
softmax

<latexit sha1_base64="XIYENWdlvrfpYWx7m1RzUcpYllo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5IURE9S8OJJKthaaELZbDft0s0m7E6EUvo3vHhQxKt/xpv/xm2bg7Y+GHi8N8PMvDCVwqDrfjuFtfWNza3idmlnd2//oHx41DZJphlvsUQmuhNSw6VQvIUCJe+kmtM4lPwxHN3M/Mcnro1I1AOOUx7EdKBEJBhFK/lVH0XMDbnrRdVeueLW3DnIKvFyUoEczV75y+8nLIu5QiapMV3PTTGYUI2CST4t+ZnhKWUjOuBdSxW1m4LJ/OYpObNKn0SJtqWQzNXfExMaGzOOQ9sZUxyaZW8m/ud1M4yugolQaYZcscWiKJMEEzILgPSF5gzl2BLKtLC3EjakmjK0MZVsCN7yy6ukXa95FzX3vl5pXOdxFOEETuEcPLiEBtxCE1rAIIVneIU3J3NenHfnY9FacPKZY/gD5/MH4oSQ6Q==</latexit>

⇥Nf

correlation
&

LoFTR
Module

Coarse-to-Fine Module

LoFTR fine-matching

Final matches

Pipeline overview



LoFTR
Architecture



LoFTR
Local feature CNN

<latexit sha1_base64="vJMgTC04/pe/nXyxUdFKMCmxugU="></latexit>

IA, IB

<latexit sha1_base64="8qAoK4O1KPUlff4rINa8ECB6M6U="></latexit>

1

<latexit sha1_base64="sPL2CbpmuH1PY0evGqAvfyaGPDA="></latexit>

F̂A, F̂B

<latexit sha1_base64="xYs+hDM+y4CIMQLKjqgukEDtybM="></latexit>

F̃A, F̃B

<latexit sha1_base64="lAmzKgRjSb1aOKZToY5XoLA1Orw=">AAACDnicbZDNSsNAEMcnftb60ahHL8EieCpJUfRY9OKxgv2AtpTNdtIu3WzC7kYoIe/g3au+gjfx6iv4Bj6G2zaCbf3DwJ//zDDDz485U9p1v6y19Y3Nre3CTnF3b/+gZB8eNVWUSIoNGvFItn2ikDOBDc00x3YskYQ+x5Y/vp32W48oFYvEg57E2AvJULCAUaJN1LdLXcEoBpLQ1MvSata3y27FnclZNV5uypCr3re/u4OIJiEKTTlRquO5se6lRGpGOWbFbqIwJnRMhtgxVpAQVS+dPZ45ZyYZOEEkTQntzNK/GykJlZqEvpkMiR6p5d40/K/XSXRw3UuZiBONgs4PBQl3dORMKTgDJpFqPjGGUMnMrw4dEUNBG1YLV37xZEWDxlsGsWqa1Yp3WXHvL8q1mxxSAU7gFM7BgyuowR3UoQEUEniGF3i1nqw36936mI+uWfnOMSzI+vwBz0ScZQ==</latexit>

1/2
1. Local Feature CNN

<latexit sha1_base64="xeABaHmZpsAp8fvxRRKvfRIFxzk=">AAACDnicbZDPSsNAEMYn9V+tfxr16CVYBE8lEcUeC3rwWMG2QlvKZjtpl242YXcjlJB38O5VX8GbePUVfAMfw20bwbZ+MPDxzQwz/PyYM6Vd98sqrK1vbG4Vt0s7u3v7ZfvgsKWiRFJs0ohH8sEnCjkT2NRMc3yIJZLQ59j2x9fTfvsRpWKRuNeTGHshGQoWMEq0ifp2uSsYxUASmnpZWsv6dsWtujM5q8bLTQVyNfr2d3cQ0SREoSknSnU8N9a9lEjNKMes1E0UxoSOyRA7xgoSouqls8cz59QkAyeIpCmhnVn6dyMloVKT0DeTIdEjtdybhv/1OokOar2UiTjRKOj8UJBwR0fOlIIzYBKp5hNjCJXM/OrQETEUtGG1cOUXT1YyaLxlEKumdV71Lqvu3UWlfpNDKsIxnMAZeHAFdbiFBjSBQgLP8AKv1pP1Zr1bH/PRgpXvHMGCrM8f2YCcbQ==</latexit>

1/8



LoFTR
Coarse-level LoFTR module

<latexit sha1_base64="nEYe5yr7/RvgwRCNItFzePeULbE="></latexit>

Self-Attention Layer
<latexit sha1_base64="FKqZnrEocY6yDqcbtjrp2fWEyhA="></latexit>

Cross-Attention Layer

LoFTR Module
2. Coarse-Level Local Feature Transform

positional
encoding

<latexit sha1_base64="1BoXq4FayW5GBWd6m7prH/qpgR8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5IURI9FL56kgq2FJpTNdtMu3WzC7kQopX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHbZNkmvEWS2SiOyE1XArFWyhQ8k6qOY1DyR/D0c3Mf3zi2ohEPeA45UFMB0pEglG0kl/1UcTckLseq/bKFbfmzkFWiZeTCuRo9spffj9hWcwVMkmN6XpuisGEahRM8mnJzwxPKRvRAe9aqqjdFEzmN0/JmVX6JEq0LYVkrv6emNDYmHEc2s6Y4tAsezPxP6+bYXQVTIRKM+SKLRZFmSSYkFkApC80ZyjHllCmhb2VsCHVlKGNqWRD8JZfXiXtes27qLn39UrjOo+jCCdwCufgwSU04Baa0AIGKTzDK7w5mfPivDsfi9aCk88cwx84nz/fKZDq</latexit>

⇥Nc



LoFTR
Coarse-level LoFTR module

<latexit sha1_base64="nEYe5yr7/RvgwRCNItFzePeULbE="></latexit>

Self-Attention Layer
<latexit sha1_base64="FKqZnrEocY6yDqcbtjrp2fWEyhA="></latexit>

Cross-Attention Layer

LoFTR Module
2. Coarse-Level Local Feature Transform

positional
encoding

<latexit sha1_base64="1BoXq4FayW5GBWd6m7prH/qpgR8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5IURI9FL56kgq2FJpTNdtMu3WzC7kQopX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHbZNkmvEWS2SiOyE1XArFWyhQ8k6qOY1DyR/D0c3Mf3zi2ohEPeA45UFMB0pEglG0kl/1UcTckLseq/bKFbfmzkFWiZeTCuRo9spffj9hWcwVMkmN6XpuisGEahRM8mnJzwxPKRvRAe9aqqjdFEzmN0/JmVX6JEq0LYVkrv6emNDYmHEc2s6Y4tAsezPxP6+bYXQVTIRKM+SKLRZFmSSYkFkApC80ZyjHllCmhb2VsCHVlKGNqWRD8JZfXiXtes27qLn39UrjOo+jCCdwCufgwSU04Baa0AIGKTzDK7w5mfPivDsfi9aCk88cwx84nz/fKZDq</latexit>

⇥Nc

Attention weight visualization of self-attention Attention weight visualization of cross-attention



LoFTR

<latexit sha1_base64="nEYe5yr7/RvgwRCNItFzePeULbE="></latexit>

Self-Attention Layer
<latexit sha1_base64="FKqZnrEocY6yDqcbtjrp2fWEyhA="></latexit>

Cross-Attention Layer

LoFTR Module
2. Coarse-Level Local Feature Transform

positional
encoding

<latexit sha1_base64="1BoXq4FayW5GBWd6m7prH/qpgR8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5IURI9FL56kgq2FJpTNdtMu3WzC7kQopX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHbZNkmvEWS2SiOyE1XArFWyhQ8k6qOY1DyR/D0c3Mf3zi2ohEPeA45UFMB0pEglG0kl/1UcTckLseq/bKFbfmzkFWiZeTCuRo9spffj9hWcwVMkmN6XpuisGEahRM8mnJzwxPKRvRAe9aqqjdFEzmN0/JmVX6JEq0LYVkrv6emNDYmHEc2s6Y4tAsezPxP6+bYXQVTIRKM+SKLRZFmSSYkFkApC80ZyjHllCmhb2VsCHVlKGNqWRD8JZfXiXtes27qLn39UrjOo+jCCdwCufgwSU04Baa0AIGKTzDK7w5mfPivDsfi9aCk88cwx84nz/fKZDq</latexit>

⇥Nc

A B A B

A’ B’ A’ B’

Coarse-level LoFTR module

Local features Transformed features



LoFTR

Dual-softmax

Differentiable matching layer

<latexit sha1_base64="RnPmSRNHAHVF9/tVkRrMGrDT9yw="></latexit>

(̃i, j̃)

<latexit sha1_base64="rhB68Oc0gRFMX/esAAnj+TR8xfY="></latexit>

(1/8)2HB
W

B

<latexit sha1_base64="AsXy8ScbatACFYYaVQhd6G+nbCc="></latexit> (1
/
8)

2
H

A
W

A

<latexit sha1_base64="Q+7D5CPMw1a4EiwQOpjj8UZXD/4="></latexit>

3. Matching Module

<latexit sha1_base64="AJe3vcFSw3RK84aR3WWfbmHZjUA=">AAAB9XicbVDLSgNBEJyNrxhfUY9eBoPgKewGRE8S8OJBIYJ5QLKG3skkGTI7u8z0KmHJf3jxoIhX/8Wbf+Mk2YMmFjQUVd10dwWxFAZd99vJrayurW/kNwtb2zu7e8X9g4aJEs14nUUy0q0ADJdC8ToKlLwVaw5hIHkzGF1N/eYj10ZE6h7HMfdDGCjRFwzQSg+3gGwo1IDewJjrbrHklt0Z6DLxMlIiGWrd4lenF7Ek5AqZBGPanhujn4JGwSSfFDqJ4TGwEQx421IFITd+Ort6Qk+s0qP9SNtSSGfq74kUQmPGYWA7Q8ChWfSm4n9eO8H+hZ8KFSfIFZsv6ieSYkSnEdCe0JyhHFsCTAt7K2VD0MDQBlWwIXiLLy+TRqXsnZXdu0qpepnFkSdH5JicEo+ckyq5JjVSJ4xo8kxeyZvz5Lw4787HvDXnZDOH5A+czx8zspJM</latexit> M
at
ch
in
g
L
ay
er

<latexit sha1_base64="3/7EpPLUSUPKZvcFJc5MS3DcM2c=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclZmC6EoKunBZwT6gHUsmvdOGZjJDklHK0P9w40IRt/6LO//GtJ2Fth4IHM65J7k5QSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApG11O/9YhK81jem3GCfkQHkoecUWOlhxsehqhQGk5tolcquxV3BrJMvJyUIUe9V/rq9mOWRvYCJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wy29YScWqVPwljZIw2Zqb8TGY20HkeBnYyoGepFbyr+53VSE176GZdJalCy+UNhKoiJybQC0ucKmRFjSyhT3O5K2JAqyowtqmhL8Ba/vEya1Yp3XnHvquXaVV5HAY7hBM7AgwuowS3UoQEMFDzDK7w5T86L8+58zEdXnDxzBH/gfP4AqFqSmA==</latexit> D
i↵
er
en
ti
ab

le
<latexit sha1_base64="oGZIY88oLlqSZyOmbJaNwSFJW14=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSEF0W3bisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gepv7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz9pzn9R9u+Y0nAXQOnELUoMCbd/+Go5ikkZUaMKxUgPXSbSXYakZ4XReGaaKJphM8ZgODBU4osrLFsHn6NwoIxTG0jyh0UL9vZHhSKlZFJjJPKVa9XLxP2+Q6vDay5hIUk0FWR4KU450jPIW0IhJSjSfGYKJZCYrIhMsMdGmq4opwV398jrpNhvuZcO5b9ZaN0UdZTiFM7gAF66gBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHN1SSyw==</latexit>

Pc

confidence matrix



LoFTR
Coarse-to-fine module



LoFTR
Coarse-to-fine module



LoFTR
Coarse-to-fine module

a coarse-level match

fine-level refinement



LoFTR
Architecture

<latexit sha1_base64="vJMgTC04/pe/nXyxUdFKMCmxugU="></latexit>

IA, IB

<latexit sha1_base64="8qAoK4O1KPUlff4rINa8ECB6M6U="></latexit>

1

<latexit sha1_base64="nEYe5yr7/RvgwRCNItFzePeULbE="></latexit>

Self-Attention Layer
<latexit sha1_base64="FKqZnrEocY6yDqcbtjrp2fWEyhA="></latexit>

Cross-Attention Layer

<latexit sha1_base64="sPL2CbpmuH1PY0evGqAvfyaGPDA="></latexit>

F̂A, F̂B

<latexit sha1_base64="YyWZuvJNnbSGxYL4Ip77E86NEeE="></latexit>

E(·)
<latexit sha1_base64="+/MslZvgSgUwDUGnit9ODuTaO9E="></latexit>

expectation
<latexit sha1_base64="IeL/tRnryF8Q5vXm7SE2uYw/TG0="></latexit>w ⇥ w

<latexit sha1_base64="uZjR57D00cM27uGOBHLD9qDpZDg="></latexit>

cropping on F̂

<latexit sha1_base64="MZ3lJGZ4KHaNEaS64IeBIgDirEY="></latexit>

î

<latexit sha1_base64="hba2RMo7VlCiENuwzTQw4Wozteg="></latexit>

ĵ

<latexit sha1_base64="oN02b/X09Xsgnh/bKDpJWJPRInI="></latexit>

ĵ0
softmax

<latexit sha1_base64="RnPmSRNHAHVF9/tVkRrMGrDT9yw="></latexit>

(̃i, j̃)

<latexit sha1_base64="rhB68Oc0gRFMX/esAAnj+TR8xfY="></latexit>

(1/8)2HB
W

B

<latexit sha1_base64="AsXy8ScbatACFYYaVQhd6G+nbCc="></latexit> (1
/
8)

2
H

A
W

A

<latexit sha1_base64="Q+7D5CPMw1a4EiwQOpjj8UZXD/4="></latexit>

3. Matching Module

<latexit sha1_base64="TZUPvt+BIuIbixm7Tog9lEQFSV0="></latexit>

F̃A
tr , F̃

B
tr

<latexit sha1_base64="xYs+hDM+y4CIMQLKjqgukEDtybM="></latexit>

F̃A, F̃B

<latexit sha1_base64="AJe3vcFSw3RK84aR3WWfbmHZjUA=">AAAB9XicbVDLSgNBEJyNrxhfUY9eBoPgKewGRE8S8OJBIYJ5QLKG3skkGTI7u8z0KmHJf3jxoIhX/8Wbf+Mk2YMmFjQUVd10dwWxFAZd99vJrayurW/kNwtb2zu7e8X9g4aJEs14nUUy0q0ADJdC8ToKlLwVaw5hIHkzGF1N/eYj10ZE6h7HMfdDGCjRFwzQSg+3gGwo1IDewJjrbrHklt0Z6DLxMlIiGWrd4lenF7Ek5AqZBGPanhujn4JGwSSfFDqJ4TGwEQx421IFITd+Ort6Qk+s0qP9SNtSSGfq74kUQmPGYWA7Q8ChWfSm4n9eO8H+hZ8KFSfIFZsv6ieSYkSnEdCe0JyhHFsCTAt7K2VD0MDQBlWwIXiLLy+TRqXsnZXdu0qpepnFkSdH5JicEo+ckyq5JjVSJ4xo8kxeyZvz5Lw4787HvDXnZDOH5A+czx8zspJM</latexit> M
at
ch
in
g
L
ay
er

<latexit sha1_base64="3/7EpPLUSUPKZvcFJc5MS3DcM2c=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclZmC6EoKunBZwT6gHUsmvdOGZjJDklHK0P9w40IRt/6LO//GtJ2Fth4IHM65J7k5QSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApG11O/9YhK81jem3GCfkQHkoecUWOlhxsehqhQGk5tolcquxV3BrJMvJyUIUe9V/rq9mOWRvYCJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wy29YScWqVPwljZIw2Zqb8TGY20HkeBnYyoGepFbyr+53VSE176GZdJalCy+UNhKoiJybQC0ucKmRFjSyhT3O5K2JAqyowtqmhL8Ba/vEya1Yp3XnHvquXaVV5HAY7hBM7AgwuowS3UoQEMFDzDK7w5T86L8+58zEdXnDxzBH/gfP4AqFqSmA==</latexit> D
i↵
er
en
ti
ab

le

<latexit sha1_base64="1BoXq4FayW5GBWd6m7prH/qpgR8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5IURI9FL56kgq2FJpTNdtMu3WzC7kQopX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHbZNkmvEWS2SiOyE1XArFWyhQ8k6qOY1DyR/D0c3Mf3zi2ohEPeA45UFMB0pEglG0kl/1UcTckLseq/bKFbfmzkFWiZeTCuRo9spffj9hWcwVMkmN6XpuisGEahRM8mnJzwxPKRvRAe9aqqjdFEzmN0/JmVX6JEq0LYVkrv6emNDYmHEc2s6Y4tAsezPxP6+bYXQVTIRKM+SKLRZFmSSYkFkApC80ZyjHllCmhb2VsCHVlKGNqWRD8JZfXiXtes27qLn39UrjOo+jCCdwCufgwSU04Baa0AIGKTzDK7w5mfPivDsfi9aCk88cwx84nz/fKZDq</latexit>

⇥Nc

<latexit sha1_base64="XIYENWdlvrfpYWx7m1RzUcpYllo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5IURE9S8OJJKthaaELZbDft0s0m7E6EUvo3vHhQxKt/xpv/xm2bg7Y+GHi8N8PMvDCVwqDrfjuFtfWNza3idmlnd2//oHx41DZJphlvsUQmuhNSw6VQvIUCJe+kmtM4lPwxHN3M/Mcnro1I1AOOUx7EdKBEJBhFK/lVH0XMDbnrRdVeueLW3DnIKvFyUoEczV75y+8nLIu5QiapMV3PTTGYUI2CST4t+ZnhKWUjOuBdSxW1m4LJ/OYpObNKn0SJtqWQzNXfExMaGzOOQ9sZUxyaZW8m/ud1M4yugolQaYZcscWiKJMEEzILgPSF5gzl2BLKtLC3EjakmjK0MZVsCN7yy6ukXa95FzX3vl5pXOdxFOEETuEcPLiEBtxCE1rAIIVneIU3J3NenHfnY9FacPKZY/gD5/MH4oSQ6Q==</latexit>

⇥Nf

<latexit sha1_base64="ecZC9ObuyD9gXYn3hXyEPAY9vLE="></latexit>

for every coarse prediction (̃i, j̃) 2 Mc

<latexit sha1_base64="oGZIY88oLlqSZyOmbJaNwSFJW14=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSEF0W3bisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gepv7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz9pzn9R9u+Y0nAXQOnELUoMCbd/+Go5ikkZUaMKxUgPXSbSXYakZ4XReGaaKJphM8ZgODBU4osrLFsHn6NwoIxTG0jyh0UL9vZHhSKlZFJjJPKVa9XLxP2+Q6vDay5hIUk0FWR4KU450jPIW0IhJSjSfGYKJZCYrIhMsMdGmq4opwV398jrpNhvuZcO5b9ZaN0UdZTiFM7gAF66gBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHN1SSyw==</latexit>

Pc

<latexit sha1_base64="2PkG3C1/8NWpg03vn6qOgvL2F/s=">AAACGHicbVDLSsNAFJ3UV62vqEs3g61QQWpSEN0IRTduhAr2AU0sk+mkHTt5MDMRSshnuPFX3LhQxG13/o2TNAttPTBwOOde7pzjhIwKaRjfWmFpeWV1rbhe2tjc2t7Rd/faIog4Ji0csIB3HSQIoz5pSSoZ6YacIM9hpOOMr1O/80S4oIF/LychsT009KlLMZJK6uunFctDcoQRi2+TvgsvoRVXrRGSMU1OYEYekwcr5NQjx1ZS6etlo2ZkgIvEzEkZ5Gj29ak1CHDkEV9ihoTomUYo7RhxSTEjScmKBAkRHqMh6SnqI48IO86CJfBIKQPoBlw9X8JM/b0RI0+IieeoyTSFmPdS8T+vF0n3wo6pH0aS+Hh2yI0YlAFMW4IDygmWbKIIwpyqv0I8QhxhqbosqRLM+ciLpF2vmWc1465eblzldRTBATgEVWCCc9AAN6AJWgCDZ/AK3sGH9qK9aZ/a12y0oOU7++APtOkPz4yfoQ==</latexit>

Mf = {(̂i, ĵ0)}

<latexit sha1_base64="lAmzKgRjSb1aOKZToY5XoLA1Orw=">AAACDnicbZDNSsNAEMcnftb60ahHL8EieCpJUfRY9OKxgv2AtpTNdtIu3WzC7kYoIe/g3au+gjfx6iv4Bj6G2zaCbf3DwJ//zDDDz485U9p1v6y19Y3Nre3CTnF3b/+gZB8eNVWUSIoNGvFItn2ikDOBDc00x3YskYQ+x5Y/vp32W48oFYvEg57E2AvJULCAUaJN1LdLXcEoBpLQ1MvSata3y27FnclZNV5uypCr3re/u4OIJiEKTTlRquO5se6lRGpGOWbFbqIwJnRMhtgxVpAQVS+dPZ45ZyYZOEEkTQntzNK/GykJlZqEvpkMiR6p5d40/K/XSXRw3UuZiBONgs4PBQl3dORMKTgDJpFqPjGGUMnMrw4dEUNBG1YLV37xZEWDxlsGsWqa1Yp3WXHvL8q1mxxSAU7gFM7BgyuowR3UoQEUEniGF3i1nqw36936mI+uWfnOMSzI+vwBz0ScZQ==</latexit>
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LoFTR Module

4. Coarse-to-Fine Module1. Local Feature CNN

2. Coarse-Level Local Feature Transform

<latexit sha1_base64="xeABaHmZpsAp8fvxRRKvfRIFxzk=">AAACDnicbZDPSsNAEMYn9V+tfxr16CVYBE8lEcUeC3rwWMG2QlvKZjtpl242YXcjlJB38O5VX8GbePUVfAMfw20bwbZ+MPDxzQwz/PyYM6Vd98sqrK1vbG4Vt0s7u3v7ZfvgsKWiRFJs0ohH8sEnCjkT2NRMc3yIJZLQ59j2x9fTfvsRpWKRuNeTGHshGQoWMEq0ifp2uSsYxUASmnpZWsv6dsWtujM5q8bLTQVyNfr2d3cQ0SREoSknSnU8N9a9lEjNKMes1E0UxoSOyRA7xgoSouqls8cz59QkAyeIpCmhnVn6dyMloVKT0DeTIdEjtdybhv/1OokOar2UiTjRKOj8UJBwR0fOlIIzYBKp5hNjCJXM/OrQETEUtGG1cOUXT1YyaLxlEKumdV71Lqvu3UWlfpNDKsIxnMAZeHAFdbiFBjSBQgLP8AKv1pP1Zr1bH/PRgpXvHMGCrM8f2YCcbQ==</latexit>
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LoFTR
Architecture

<latexit sha1_base64="vJMgTC04/pe/nXyxUdFKMCmxugU="></latexit>

IA, IB

<latexit sha1_base64="8qAoK4O1KPUlff4rINa8ECB6M6U="></latexit>

1

<latexit sha1_base64="nEYe5yr7/RvgwRCNItFzePeULbE="></latexit>

Self-Attention Layer
<latexit sha1_base64="FKqZnrEocY6yDqcbtjrp2fWEyhA="></latexit>

Cross-Attention Layer

<latexit sha1_base64="sPL2CbpmuH1PY0evGqAvfyaGPDA="></latexit>

F̂A, F̂B

<latexit sha1_base64="YyWZuvJNnbSGxYL4Ip77E86NEeE="></latexit>

E(·)
<latexit sha1_base64="+/MslZvgSgUwDUGnit9ODuTaO9E="></latexit>

expectation

w ⇥ w

cropping on F̂

<latexit sha1_base64="MZ3lJGZ4KHaNEaS64IeBIgDirEY="></latexit>

î

<latexit sha1_base64="hba2RMo7VlCiENuwzTQw4Wozteg="></latexit>

ĵ

<latexit sha1_base64="oN02b/X09Xsgnh/bKDpJWJPRInI="></latexit>

ĵ0
softmax

<latexit sha1_base64="RnPmSRNHAHVF9/tVkRrMGrDT9yw="></latexit>

(̃i, j̃)

<latexit sha1_base64="rhB68Oc0gRFMX/esAAnj+TR8xfY="></latexit>

(1/8)2HB
W

B

<latexit sha1_base64="AsXy8ScbatACFYYaVQhd6G+nbCc="></latexit> (1
/
8)

2
H

A
W

A

<latexit sha1_base64="Q+7D5CPMw1a4EiwQOpjj8UZXD/4="></latexit>

3. Matching Module

F̃A
tr , F̃

B
tr

<latexit sha1_base64="xYs+hDM+y4CIMQLKjqgukEDtybM="></latexit>

F̃A, F̃B

<latexit sha1_base64="AJe3vcFSw3RK84aR3WWfbmHZjUA=">AAAB9XicbVDLSgNBEJyNrxhfUY9eBoPgKewGRE8S8OJBIYJ5QLKG3skkGTI7u8z0KmHJf3jxoIhX/8Wbf+Mk2YMmFjQUVd10dwWxFAZd99vJrayurW/kNwtb2zu7e8X9g4aJEs14nUUy0q0ADJdC8ToKlLwVaw5hIHkzGF1N/eYj10ZE6h7HMfdDGCjRFwzQSg+3gGwo1IDewJjrbrHklt0Z6DLxMlIiGWrd4lenF7Ek5AqZBGPanhujn4JGwSSfFDqJ4TGwEQx421IFITd+Ort6Qk+s0qP9SNtSSGfq74kUQmPGYWA7Q8ChWfSm4n9eO8H+hZ8KFSfIFZsv6ieSYkSnEdCe0JyhHFsCTAt7K2VD0MDQBlWwIXiLLy+TRqXsnZXdu0qpepnFkSdH5JicEo+ckyq5JjVSJ4xo8kxeyZvz5Lw4787HvDXnZDOH5A+czx8zspJM</latexit> M
at
ch
in
g
L
ay
er

<latexit sha1_base64="3/7EpPLUSUPKZvcFJc5MS3DcM2c=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclZmC6EoKunBZwT6gHUsmvdOGZjJDklHK0P9w40IRt/6LO//GtJ2Fth4IHM65J7k5QSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApG11O/9YhK81jem3GCfkQHkoecUWOlhxsehqhQGk5tolcquxV3BrJMvJyUIUe9V/rq9mOWRvYCJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wy29YScWqVPwljZIw2Zqb8TGY20HkeBnYyoGepFbyr+53VSE176GZdJalCy+UNhKoiJybQC0ucKmRFjSyhT3O5K2JAqyowtqmhL8Ba/vEya1Yp3XnHvquXaVV5HAY7hBM7AgwuowS3UoQEMFDzDK7w5T86L8+58zEdXnDxzBH/gfP4AqFqSmA==</latexit> D
i↵
er
en
ti
ab

le

<latexit sha1_base64="1BoXq4FayW5GBWd6m7prH/qpgR8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5IURI9FL56kgq2FJpTNdtMu3WzC7kQopX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHbZNkmvEWS2SiOyE1XArFWyhQ8k6qOY1DyR/D0c3Mf3zi2ohEPeA45UFMB0pEglG0kl/1UcTckLseq/bKFbfmzkFWiZeTCuRo9spffj9hWcwVMkmN6XpuisGEahRM8mnJzwxPKRvRAe9aqqjdFEzmN0/JmVX6JEq0LYVkrv6emNDYmHEc2s6Y4tAsezPxP6+bYXQVTIRKM+SKLRZFmSSYkFkApC80ZyjHllCmhb2VsCHVlKGNqWRD8JZfXiXtes27qLn39UrjOo+jCCdwCufgwSU04Baa0AIGKTzDK7w5mfPivDsfi9aCk88cwx84nz/fKZDq</latexit>

⇥Nc

<latexit sha1_base64="XIYENWdlvrfpYWx7m1RzUcpYllo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5IURE9S8OJJKthaaELZbDft0s0m7E6EUvo3vHhQxKt/xpv/xm2bg7Y+GHi8N8PMvDCVwqDrfjuFtfWNza3idmlnd2//oHx41DZJphlvsUQmuhNSw6VQvIUCJe+kmtM4lPwxHN3M/Mcnro1I1AOOUx7EdKBEJBhFK/lVH0XMDbnrRdVeueLW3DnIKvFyUoEczV75y+8nLIu5QiapMV3PTTGYUI2CST4t+ZnhKWUjOuBdSxW1m4LJ/OYpObNKn0SJtqWQzNXfExMaGzOOQ9sZUxyaZW8m/ud1M4yugolQaYZcscWiKJMEEzILgPSF5gzl2BLKtLC3EjakmjK0MZVsCN7yy6ukXa95FzX3vl5pXOdxFOEETuEcPLiEBtxCE1rAIIVneIU3J3NenHfnY9FacPKZY/gD5/MH4oSQ6Q==</latexit>

⇥Nf

<latexit sha1_base64="ecZC9ObuyD9gXYn3hXyEPAY9vLE="></latexit>

for every coarse prediction (̃i, j̃) 2 Mc

<latexit sha1_base64="oGZIY88oLlqSZyOmbJaNwSFJW14=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSEF0W3bisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gepv7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz9pzn9R9u+Y0nAXQOnELUoMCbd/+Go5ikkZUaMKxUgPXSbSXYakZ4XReGaaKJphM8ZgODBU4osrLFsHn6NwoIxTG0jyh0UL9vZHhSKlZFJjJPKVa9XLxP2+Q6vDay5hIUk0FWR4KU450jPIW0IhJSjSfGYKJZCYrIhMsMdGmq4opwV398jrpNhvuZcO5b9ZaN0UdZTiFM7gAF66gBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHN1SSyw==</latexit>

Pc

<latexit sha1_base64="2PkG3C1/8NWpg03vn6qOgvL2F/s=">AAACGHicbVDLSsNAFJ3UV62vqEs3g61QQWpSEN0IRTduhAr2AU0sk+mkHTt5MDMRSshnuPFX3LhQxG13/o2TNAttPTBwOOde7pzjhIwKaRjfWmFpeWV1rbhe2tjc2t7Rd/faIog4Ji0csIB3HSQIoz5pSSoZ6YacIM9hpOOMr1O/80S4oIF/LychsT009KlLMZJK6uunFctDcoQRi2+TvgsvoRVXrRGSMU1OYEYekwcr5NQjx1ZS6etlo2ZkgIvEzEkZ5Gj29ak1CHDkEV9ihoTomUYo7RhxSTEjScmKBAkRHqMh6SnqI48IO86CJfBIKQPoBlw9X8JM/b0RI0+IieeoyTSFmPdS8T+vF0n3wo6pH0aS+Hh2yI0YlAFMW4IDygmWbKIIwpyqv0I8QhxhqbosqRLM+ciLpF2vmWc1465eblzldRTBATgEVWCCc9AAN6AJWgCDZ/AK3sGH9qK9aZ/a12y0oOU7++APtOkPz4yfoQ==</latexit>

Mf = {(̂i, ĵ0)}

<latexit sha1_base64="lAmzKgRjSb1aOKZToY5XoLA1Orw=">AAACDnicbZDNSsNAEMcnftb60ahHL8EieCpJUfRY9OKxgv2AtpTNdtIu3WzC7kYoIe/g3au+gjfx6iv4Bj6G2zaCbf3DwJ//zDDDz485U9p1v6y19Y3Nre3CTnF3b/+gZB8eNVWUSIoNGvFItn2ikDOBDc00x3YskYQ+x5Y/vp32W48oFYvEg57E2AvJULCAUaJN1LdLXcEoBpLQ1MvSata3y27FnclZNV5uypCr3re/u4OIJiEKTTlRquO5se6lRGpGOWbFbqIwJnRMhtgxVpAQVS+dPZ45ZyYZOEEkTQntzNK/GykJlZqEvpkMiR6p5d40/K/XSXRw3UuZiBONgs4PBQl3dORMKTgDJpFqPjGGUMnMrw4dEUNBG1YLV37xZEWDxlsGsWqa1Yp3WXHvL8q1mxxSAU7gFM7BgyuowR3UoQEUEniGF3i1nqw36936mI+uWfnOMSzI+vwBz0ScZQ==</latexit>
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LoFTR Module

4. Coarse-to-Fine Module1. Local Feature CNN

2. Coarse-Level Local Feature Transform

1/8

End-to-end learnable local feature matching system



LoFTR
Comparison with SOTA detector-based method

LoFTRSuperGlue

😃 Semi-dense matches 
😃 Textured & Texture-less regions 
😃 Well-distributed matches 

😃 Sparse matches 
🙁 Textured regions only

Sarlin, et al. "SuperGlue: Learning feature matching with graph neural networks”, CVPR 2020

Pose error: ΔR = 3.0∘, Δt = 25.1∘ Pose error: ΔR = 0.7∘, Δt = 12.0∘



LoFTR

LoFTRDRC-Net

😃 Global consensus 
       👉 mostly correct matches 

😃 Semi-dense matches on purely 
      texture-less regions

🙁 Local consensus only 
       👉 many incorrect matches   

🙁 No matches on purely 
      texture-less regions

Li, et al. "Dual-resolution correspondence networks”, NeurIPS 2020

Pose error: ΔR = 0.7∘, Δt = 12.0∘Pose error: ΔR = 4.5∘, Δt = 16.8∘

Comparison with SOTA detector-free method



Experiments
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Relative pose estimation



Experiments
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Improvements (in ratio) compared to the SOTA detector-free baseline DRC-Net

Relative pose estimation



Experiments

HPatches (AUC@3px)
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DRC-Net DISK SuperGlue LoFTR

ScanNet (AUC@10°)
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DRC-Net OANet SuperGlue LoFTR

MegaDepth (AUC@10°)
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DRC-Net DISK SuperGlue LoFTR

22% 21% 13%

Improvements (in ratio) compared to the SOTA detector-based baseline SuperGlue

Relative pose estimation



Experiments
Visual localization

Night
RANK

0.25m, 2°  / 0.5m, 5°  / 1.0m, 10°

LoFTR 72.8 88.5 99 🥇

SuperGlue 73.3 88.0 98.4 🥈

R2D2 71.2 86.9 98.9 🥉

DUC1 DUC2
RANK

0.25m, 2°  / 5°  / 10° 0.25m, 2°  / 5°  / 10°

LoFTR 
+ HLOC

47.5 72.2 84.8 54.2 74.8 85.5 🥇
SuperGlue 

+ HLOC
49.0 68.7 80.8 53.4 77.1 82.4 🥈

R2D2    
+ KAPTURE

41.4 60.1 73.7 47.3 67.2 73.3 🥉

VisLoc Local Feature Challenge (Aachen) VisLoc Indoor Localization (InLoc)

Rank 🥇 on two VisLoc benchmarks* !

Revaud, et al. "R2D2: repeatable and reliable detector and descriptor”, NeurIPS 2019 *: among published methods



Demo
Matching on a low-texture area



Demo
Comparison with SuperGlue

LoFTR

SuperGlue



Jiaming Sun*  Zehong Shen*  Yu’ang Wang*  Hujun Bao  Xiaowei Zhou 
CVPR 2021

LoFTR: Detector-Free Local Feature 
Matching with Transformers

Project page: https://zju3dv.github.io/loftr 
Code: https://github.com/zju3dv/LoFTR 

Paper link: https://arxiv.org/pdf/2104.00680.pdf



Summary on Localization

• Learning to find correspondences instead of directly regress poses 

• Leverage the geometric structure of the problem (BA, PnP, RANSAC) 

• Let CNNs/Transformers do what they do best (learning feature 
representations) 

• Learning feature matching 

• Looking at both image at same time, instead of detecting interests points 
independently, learns position-dependent feature representations 

• Leverage the inductive bias of different network architectures (CNNs: 
local, Transformers: global) 

• Learn the matches end-to-end directly



Today’s Topic
Visual localization

3D Reconstruction

Jiaming Sun*  Zehong Shen*  Yu’ang Wang*  Hujun Bao  Xiaowei Zhou 
CVPR 2021

LoFTR: Detector-Free Local Feature Matching 
 with Transformers

NeuralRecon: Real-Time Coherent 3D 
Reconstruction from Monocular Video

Jiaming Sun*  Yiming Xie*  Linghao Chen  Xiaowei Zhou  Hujun Bao 
CVPR 2021 (Oral)



Motivation
Real-time 3D reconstruction is crucial for immersive AR effects

Credit: DepthLab, Apple Clips with LiDAR, 3D Scanner App

https://augmentedperception.github.io/depthlab/
https://www.apple.com/newsroom/2021/04/clips-adds-immersive-new-arspaces/
https://www.3dscannerapp.com/


😃 Accurate depth measurement 

🙁 Takes a lot of energy 

🙁 Only available to a few high-end products

Motivation
Depth sensor v.s. Monocular camera

With a depth sensor

Credit: RealSense, Azure Kinect, LiDAR on iPad Pro

https://www.intelrealsense.com/lidar-camera-l515/
https://azure.microsoft.com/en-us/services/kinect-dk/
https://www.apple.com/hk/en/newsroom/2020/03/apple-unveils-new-ipad-pro-with-lidar-scanner-and-trackpad-support-in-ipados/
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🙁 Takes a lot of energy 
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Motivation
Depth sensor v.s. Monocular camera

With a depth sensor With a monocular camera

+
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😃 Accurate depth measurement 

🙁 Takes a lot of energy 

🙁 Only available to a few high-end products

Motivation
Depth sensor v.s. Monocular camera

With a depth sensor With a monocular camera

+

😃 Immediately available to many phones 

🙁 Not as accurate as depth sensors 
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Motivation

Newcombe et al., “KinectFusion: Real-Time Dense Surface Mapping and Tracking”, UIST 2011

Pipeline overview for depth-based methods
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Recently: Cascade-Stereo, DeepSFM, CNMNet, Consistent Depth…
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Motivation
Depth-based methods v.s. NeuralRecon

Depth-based methods Our solution: NeuralRecon

😃 Reconstruct local surfaces directly in TSDF 

😃 Joint fragment reconstruction and fusion 

😃 Better quality and faster speed

🙁 Either layered or scattered results

🙁 Redundant computation
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NeuralRecon
Fragment reconstruction

Why is it better?

Volume-based Depth-based

1. Directly predicts the TSDF rather than 
fusing single-view depth maps  
==> learns the shape prior of 3D surfaces, 
produces locally coherent geometry

2. View-independent volume  
==> reduces redundant computation, faster

View-Independent 
Volume

Sparse 
Conv

Fragment Geometry  
(sparse TSDF volume)

Input:  
Posed Images

Camera 0

Image
Feature Map

Image Feature Volume

Avg Average
Camera 1
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NeuralRecon

Fragment Geometry  
(sparse TSDF volume)

…

Fragment 
Reconstruction

TSDF
Fusion

? 

🙁 Too many artifacts!

TSDF Fusion?

Reason: predicted TSDFs are not consistent between fragments 
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Fragment Geometry  
(sparse TSDF volume)

View-Independent 
Volume

Input: Posed Images

Sparse 
Conv

Joint reconstruction and fusion
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Joint reconstruction and fusion
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Input: Posed Images
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Gl
t

<latexit sha1_base64="UN8focMp7A4baWEvazho9Ky93Wo=">AAAB+XicbVDLSsNAFL2pr1pfUVfiZrAIrkrixroruNBlBfuANobJdNIOnUzCzKRQQv7EjQtF3PoDfoM7/8ZJ24W2Hhg4nHMv98wJEs6Udpxvq7S2vrG5Vd6u7Ozu7R/Yh0dtFaeS0BaJeSy7AVaUM0FbmmlOu4mkOAo47QTjm8LvTKhULBYPeppQL8JDwUJGsDaSb9v9COtREGa3uZ/p/JH7dtWpOTOgVeIuSLVxUv8Eg6Zvf/UHMUkjKjThWKme6yTay7DUjHCaV/qpogkmYzykPUMFjqjyslnyHJ0bZYDCWJonNJqpvzcyHCk1jQIzWeRUy14h/uf1Uh3WvYyJJNVUkPmhMOVIx6ioAQ2YpETzqSGYSGayIjLCEhNtyqqYEtzlL6+S9mXNdWruvWnjGuYowymcwQW4cAUNuIMmtIDABJ7gBV6tzHq23qz3+WjJWuwcwx9YHz/U3pUx</latexit><latexit sha1_base64="qpgTwFXR447uFdkZAyRz4jW0SVY=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCi50WcE+oI1hMp20QyeTMHNTKKF/4saFIm79Ab/BnX/jpO1CWw8MHM65l3vmBIngGhzn21pZXSusbxQ3S1vbO7t79v5BU8epoqxBYxGrdkA0E1yyBnAQrJ0oRqJAsFYwvMn91ogpzWP5AOOEeRHpSx5ySsBIvm13IwKDIMxuJ34Gk0fh22Wn4kyBl4k7J+XaUfWzcH0e1H37q9uLaRoxCVQQrTuuk4CXEQWcCjYpdVPNEkKHpM86hkoSMe1l0+QTfGqUHg5jZZ4EPFV/b2Qk0nocBWYyz6kXvVz8z+ukEFa9jMskBSbp7FCYCgwxzmvAPa4YBTE2hFDFTVZMB0QRCqaskinBXfzyMmleVFyn4t6bNq7QDEV0jE7QGXLRJaqhO1RHDUTRCD2hF/RqZdaz9Wa9z0ZXrPnOIfoD6+MH7V+WAw==</latexit><latexit sha1_base64="qpgTwFXR447uFdkZAyRz4jW0SVY=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCi50WcE+oI1hMp20QyeTMHNTKKF/4saFIm79Ab/BnX/jpO1CWw8MHM65l3vmBIngGhzn21pZXSusbxQ3S1vbO7t79v5BU8epoqxBYxGrdkA0E1yyBnAQrJ0oRqJAsFYwvMn91ogpzWP5AOOEeRHpSx5ySsBIvm13IwKDIMxuJ34Gk0fh22Wn4kyBl4k7J+XaUfWzcH0e1H37q9uLaRoxCVQQrTuuk4CXEQWcCjYpdVPNEkKHpM86hkoSMe1l0+QTfGqUHg5jZZ4EPFV/b2Qk0nocBWYyz6kXvVz8z+ukEFa9jMskBSbp7FCYCgwxzmvAPa4YBTE2hFDFTVZMB0QRCqaskinBXfzyMmleVFyn4t6bNq7QDEV0jE7QGXLRJaqhO1RHDUTRCD2hF/RqZdaz9Wa9z0ZXrPnOIfoD6+MH7V+WAw==</latexit><latexit sha1_base64="ahCvpUPgAacmgBHpnqj1PIMSZeU=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAiuSuJG3RVc6LKCfUAbw2Q6aYdOJmHmplBC/8SNC0Xc+ifu/BsnbRbaemDgcM693DMnTAXX6Lrf1tr6xubWdmWnuru3f3BoHx23dZIpylo0EYnqhkQzwSVrIUfBuqliJA4F64Tj28LvTJjSPJGPOE2ZH5Oh5BGnBI0U2HY/JjgKo/xuFuQ4exKBXXPr7hzOKvFKUoMSzcD+6g8SmsVMIhVE657npujnRCGngs2q/UyzlNAxGbKeoZLETPv5PPnMOTfKwIkSZZ5EZ67+3shJrPU0Ds1kkVMve4X4n9fLMLr2cy7TDJmki0NRJhxMnKIGZ8AVoyimhhCquMnq0BFRhKIpq2pK8Ja/vEral3XPrXsPbq1xU9ZRgVM4gwvw4AoacA9NaAGFCTzDK7xZufVivVsfi9E1q9w5gT+wPn8ADXyT4A==</latexit>

H
l
t�1

<latexit sha1_base64="Kmn/+WXVAowQO2haK0g/yjU4nSU=">AAAB+3icbVA9SwNBEJ2LXzFqPGNpsxgEG8OdjdoFbFJGMB+QxLC32UuW7H2wOycJx/0VGwtFbP0N9nb+GzcfhSY+GHi8N8PMPC+WQqPjfFu5jc2t7Z38bmFv/6B4aB+VmjpKFOMNFslItT2quRQhb6BAydux4jTwJG9549uZ33rkSosovMdpzHsBHYbCF4yikfp2qYt8gp6f1rJ+ihdu9iD7dtmpOHOQdeIuSblKPosEAOp9+6s7iFgS8BCZpFp3XCfGXkoVCiZ5VugmmseUjemQdwwNacB1L53fnpEzowyIHylTIZK5+nsipYHW08AznQHFkV71ZuJ/XidB/7qXijBOkIdsschPJMGIzIIgA6E4Qzk1hDIlzK2EjaiiDE1cBROCu/ryOmleVlyn4t6ZNG5ggTycwCmcgwtXUIUa1KEBDCbwBC/wamXWs/VmvS9ac9Zy5hj+wPr4AeuAlcM=</latexit><latexit sha1_base64="TRNFoWpNnNcZA/vUMNjHcDg7ZMw=">AAAB+3icbVC7TsNAEDyHVwgvE0qaExESBUQ2DdBFokkZJPKQkmCdL+fklPPZulujRJYbPoSGAoSg5Bvo6fgbLo8CEkZaaTSzq90dPxZcg+N8W7mV1bX1jfxmYWt7Z3fP3i82dJQoyuo0EpFq+UQzwSWrAwfBWrFiJPQFa/rD64nfvGdK80jewjhm3ZD0JQ84JWAkzy52gI3AD9Jq5qVw5mZ3wrNLTtmZAi8Td05KFfy5e1p8f6h59lenF9EkZBKoIFq3XSeGbkoUcCpYVugkmsWEDkmftQ2VJGS6m05vz/CxUXo4iJQpCXiq/p5ISaj1OPRNZ0hgoBe9ifif104guOymXMYJMElni4JEYIjwJAjc44pREGNDCFXc3IrpgChCwcRVMCG4iy8vk8Z52XXK7o1J4wrNkEeH6AidIBddoAqqohqqI4pG6BE9oxcrs56sV+tt1pqz5jMH6A+sjx+oJJcQ</latexit><latexit sha1_base64="TRNFoWpNnNcZA/vUMNjHcDg7ZMw=">AAAB+3icbVC7TsNAEDyHVwgvE0qaExESBUQ2DdBFokkZJPKQkmCdL+fklPPZulujRJYbPoSGAoSg5Bvo6fgbLo8CEkZaaTSzq90dPxZcg+N8W7mV1bX1jfxmYWt7Z3fP3i82dJQoyuo0EpFq+UQzwSWrAwfBWrFiJPQFa/rD64nfvGdK80jewjhm3ZD0JQ84JWAkzy52gI3AD9Jq5qVw5mZ3wrNLTtmZAi8Td05KFfy5e1p8f6h59lenF9EkZBKoIFq3XSeGbkoUcCpYVugkmsWEDkmftQ2VJGS6m05vz/CxUXo4iJQpCXiq/p5ISaj1OPRNZ0hgoBe9ifif104guOymXMYJMElni4JEYIjwJAjc44pREGNDCFXc3IrpgChCwcRVMCG4iy8vk8Z52XXK7o1J4wrNkEeH6AidIBddoAqqohqqI4pG6BE9oxcrs56sV+tt1pqz5jMH6A+sjx+oJJcQ</latexit><latexit sha1_base64="pr35Pg47ycs86VY0CjJWOgdxNM8=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0viRb0VvPRYwX5AG8Nmu2mXbjZhdyItIX/FiwdFvPpHvPlv3LY5aOuDgcd7M8zMCxLBNTjOt1Xa2Nza3invVvb2Dw6P7ONqR8epoqxNYxGrXkA0E1yyNnAQrJcoRqJAsG4wuZv73SemNI/lA8wS5kVkJHnIKQEj+XZ1AGwKQZg1cz+DSzd/FL5dc+rOAniduAWpoQIt3/4aDGOaRkwCFUTrvusk4GVEAaeC5ZVBqllC6ISMWN9QSSKmvWxxe47PjTLEYaxMScAL9fdERiKtZ1FgOiMCY73qzcX/vH4K4Y2XcZmkwCRdLgpTgSHG8yDwkCtGQcwMIVRxcyumY6IIBRNXxYTgrr68TjpXddepu/dOrXFbxFFGp+gMXSAXXaMGaqIWaiOKpugZvaI3K7derHfrY9lasoqZE/QH1ucPHj2Ubg==</latexit>

Fl
t

<latexit sha1_base64="zscCZLYBc9eSGjwF9FNmqCkZ8s0=">AAAB+XicbVDLSsNAFL2pr1pfUVfiZrAIrkrixrorCOKygn1AG8NkOmmHTiZhZlIoIX/ixoUibv0Bv8Gdf+Ok7UJbDwwczrmXe+YECWdKO863VVpb39jcKm9Xdnb39g/sw6O2ilNJaIvEPJbdACvKmaAtzTSn3URSHAWcdoLxTeF3JlQqFosHPU2oF+GhYCEjWBvJt+1+hPUoCLPb3M90/sh9u+rUnBnQKnEXpNo4qX+CQdO3v/qDmKQRFZpwrFTPdRLtZVhqRjjNK/1U0QSTMR7SnqECR1R52Sx5js6NMkBhLM0TGs3U3xsZjpSaRoGZLHKqZa8Q//N6qQ7rXsZEkmoqyPxQmHKkY1TUgAZMUqL51BBMJDNZERlhiYk2ZVVMCe7yl1dJ+7LmOjX33rRxDXOU4RTO4AJcuIIG3EETWkBgAk/wAq9WZj1bb9b7fLRkLXaO4Q+sjx/TU5Uw</latexit><latexit sha1_base64="9K78WYfZ+Ney4obANaRDivOGP/A=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCoK4rGAf0MYwmU7aoZNJmLkplNA/ceNCEbf+gN/gzr9x0nahrQcGDufcyz1zgkRwDY7zba2srhXWN4qbpa3tnd09e/+gqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3uR+a8SU5rF8gHHCvIj0JQ85JWAk37a7EYFBEGa3Ez+DyaPw7bJTcabAy8Sdk3LtqPpZuD4P6r791e3FNI2YBCqI1h3XScDLiAJOBZuUuqlmCaFD0mcdQyWJmPayafIJPjVKD4exMk8Cnqq/NzISaT2OAjOZ59SLXi7+53VSCKtexmWSApN0dihMBYYY5zXgHleMghgbQqjiJiumA6IIBVNWyZTgLn55mTQvKq5Tce9NG1dohiI6RifoDLnoEtXQHaqjBqJohJ7QC3q1MuvZerPeZ6Mr1nznEP2B9fED69SWAg==</latexit><latexit sha1_base64="9K78WYfZ+Ney4obANaRDivOGP/A=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCoK4rGAf0MYwmU7aoZNJmLkplNA/ceNCEbf+gN/gzr9x0nahrQcGDufcyz1zgkRwDY7zba2srhXWN4qbpa3tnd09e/+gqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3uR+a8SU5rF8gHHCvIj0JQ85JWAk37a7EYFBEGa3Ez+DyaPw7bJTcabAy8Sdk3LtqPpZuD4P6r791e3FNI2YBCqI1h3XScDLiAJOBZuUuqlmCaFD0mcdQyWJmPayafIJPjVKD4exMk8Cnqq/NzISaT2OAjOZ59SLXi7+53VSCKtexmWSApN0dihMBYYY5zXgHleMghgbQqjiJiumA6IIBVNWyZTgLn55mTQvKq5Tce9NG1dohiI6RifoDLnoEtXQHaqjBqJohJ7QC3q1MuvZerPeZ6Mr1nznEP2B9fED69SWAg==</latexit><latexit sha1_base64="gsWHSUk22Jw1YzSwbOMluahh2r0=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAiuSuJG3RUEcVnBPqCNYTKdtEMnkzBzUyihf+LGhSJu/RN3/o2TNgttPTBwOOde7pkTpoJrdN1va219Y3Nru7JT3d3bPzi0j47bOskUZS2aiER1Q6KZ4JK1kKNg3VQxEoeCdcLxbeF3JkxpnshHnKbMj8lQ8ohTgkYKbLsfExyFUX43C3KcPYnArrl1dw5nlXglqUGJZmB/9QcJzWImkQqidc9zU/RzopBTwWbVfqZZSuiYDFnPUElipv18nnzmnBtl4ESJMk+iM1d/b+Qk1noah2ayyKmXvUL8z+tlGF37OZdphkzSxaEoEw4mTlGDM+CKURRTQwhV3GR16IgoQtGUVTUleMtfXiXty7rn1r0Ht9a4KeuowCmcwQV4cAUNuIcmtIDCBJ7hFd6s3Hqx3q2PxeiaVe6cwB9Ynz8L8ZPf</latexit>
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<latexit sha1_base64="ZZOISgBBcT1meTcsyEDHgECwm6g=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi48LGy4KbLCvYBnVoyaaYNzWSGJCOUob/hxoUibv0Hv8Gdf2NmquDzQMjhnHvJyQkSwbXB+M0pLSwuLa+UVytr6xubW9XtnbaOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gslF7ndumNI8lldmmrB+REaSh5wSYyXfj4gZB2HWmF2PBtUado9xDvSbeG5x49r5CxRoDqqv/jCmacSkoYJo3fNwYvoZUYZTwWYVP9UsIXRCRqxnqSQR0/2syDxDB1YZojBW9kiDCvXrRkYiradRYCfzjPqnl4t/eb3UhKf9jMskNUzS+UNhKpCJUV4AGnLFqBFTSwhV3GZFdEwUocbWVLElfP4U/U/aR66HXe8S1+pn8zagDHuwD4fgwQnUoQFNaAGFBG7hHh6c1LlzHp2n+WjJ+djZhW9wnt8BoZuSyQ==</latexit><latexit sha1_base64="ZZOISgBBcT1meTcsyEDHgECwm6g=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi48LGy4KbLCvYBnVoyaaYNzWSGJCOUob/hxoUibv0Hv8Gdf2NmquDzQMjhnHvJyQkSwbXB+M0pLSwuLa+UVytr6xubW9XtnbaOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gslF7ndumNI8lldmmrB+REaSh5wSYyXfj4gZB2HWmF2PBtUado9xDvSbeG5x49r5CxRoDqqv/jCmacSkoYJo3fNwYvoZUYZTwWYVP9UsIXRCRqxnqSQR0/2syDxDB1YZojBW9kiDCvXrRkYiradRYCfzjPqnl4t/eb3UhKf9jMskNUzS+UNhKpCJUV4AGnLFqBFTSwhV3GZFdEwUocbWVLElfP4U/U/aR66HXe8S1+pn8zagDHuwD4fgwQnUoQFNaAGFBG7hHh6c1LlzHp2n+WjJ+djZhW9wnt8BoZuSyQ==</latexit><latexit sha1_base64="ZZOISgBBcT1meTcsyEDHgECwm6g=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi48LGy4KbLCvYBnVoyaaYNzWSGJCOUob/hxoUibv0Hv8Gdf2NmquDzQMjhnHvJyQkSwbXB+M0pLSwuLa+UVytr6xubW9XtnbaOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gslF7ndumNI8lldmmrB+REaSh5wSYyXfj4gZB2HWmF2PBtUado9xDvSbeG5x49r5CxRoDqqv/jCmacSkoYJo3fNwYvoZUYZTwWYVP9UsIXRCRqxnqSQR0/2syDxDB1YZojBW9kiDCvXrRkYiradRYCfzjPqnl4t/eb3UhKf9jMskNUzS+UNhKpCJUV4AGnLFqBFTSwhV3GZFdEwUocbWVLElfP4U/U/aR66HXe8S1+pn8zagDHuwD4fgwQnUoQFNaAGFBG7hHh6c1LlzHp2n+WjJ+djZhW9wnt8BoZuSyQ==</latexit><latexit sha1_base64="A5YzaKt9tl/kDj1AAL1qazSQCJU=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi4sLoruOmygn1AZyyZNNOGZjJDkhHK0N9w40IRt/6MO//GTFvB54GQwzn3kpMTpoJrg/G7U1pZXVvfKG9WtrZ3dveq+wcdnWSKsjZNRKJ6IdFMcMnahhvBeqliJA4F64aTq8Lv3jGleSJvzDRlQUxGkkecEmMl34+JGYdR3pzdjgbVGnbPcQH0m3ju/MY1WKI1qL75w4RmMZOGCqJ138OpCXKiDKeCzSp+pllK6ISMWN9SSWKmg3yeeYZOrDJEUaLskQbN1a8bOYm1nsahnSwy6p9eIf7l9TMTXQQ5l2lmmKSLh6JMIJOgogA05IpRI6aWEKq4zYromChCja2pYkv4/Cn6n3TOXA+73jWuNS6XdZThCI7hFDyoQwOa0II2UEjhHh7hycmcB+fZeVmMlpzlziF8g/P6AUeokco=</latexit>
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<latexit sha1_base64="mouV5AHlPtX0wyYJmZB5ZpUWrtY=">AAAB+3icdVDJTsMwFHxhLWUL5cjFUCFxIUo4sNwqcemxSHSR2hAc12mtOotsB1FF+RUuHECIK2f+gRv/wEfgtCCxjmR5NPOePB4/4Uwq2341Zmbn5hcWS0vl5ZXVtXVzo9KScSoIbZKYx6LjY0k5i2hTMcVpJxEUhz6nbX90WvjtKyoki6NzNU6oG+JBxAJGsNKSZ1Z6IVZDP8jquZepfSe/GHhm1bYO7QLoN3GsyW1Xa9vPb5cA0PDMl14/JmlII0U4lrLr2IlyMywUI5zm5V4qaYLJCA9oV9MIh1S62SR7jna10kdBLPSJFJqoXzcyHEo5Dn09WSSVP71C/Mvrpio4djMWJamiEZk+FKQcqRgVRaA+E5QoPtYEE8F0VkSGWGCidF1lXcLnT9H/pHVgObblnOk2TmCKEmzBDuyBA0dQgzo0oAkEruEG7uDeyI1b48F4nI7OGB87m/ANxtM7S5GWzA==</latexit><latexit sha1_base64="YpfmK6SUg5Qcj1mWw96F3KeyaFI=">AAAB+3icdVDLSgMxFM34rPU11qWbaBHcWGZc+NgV3HRZwT6gHYdMmmlDMw+SO2IZ5lfcuFDUrWs/QRBc+A9+hJlWweeBkMM595KT48WCK7CsV2NqemZ2br6wUFxcWl5ZNddKTRUlkrIGjUQk2x5RTPCQNYCDYO1YMhJ4grW84XHut86ZVDwKT2EUMycg/ZD7nBLQkmuWugGBgeentcxNYdfOzvquWbYq+1YO/JvYlfFtlaubj2/Nl6e7ums+d3sRTQIWAhVEqY5txeCkRAKngmXFbqJYTOiQ9FlH05AETDnpOHuGt7XSw34k9QkBj9WvGykJlBoFnp7Mk6qfXi7+5XUS8A+dlIdxAiykk4f8RGCIcF4E7nHJKIiRJoRKrrNiOiCSUNB1FXUJnz/F/5PmXsW2KvaJbuMITVBAG2gL7SAbHaAqqqE6aiCKLtAlukY3RmZcGbfG/WR0yvjYWUffYDy8A1QCmRE=</latexit><latexit sha1_base64="YpfmK6SUg5Qcj1mWw96F3KeyaFI=">AAAB+3icdVDLSgMxFM34rPU11qWbaBHcWGZc+NgV3HRZwT6gHYdMmmlDMw+SO2IZ5lfcuFDUrWs/QRBc+A9+hJlWweeBkMM595KT48WCK7CsV2NqemZ2br6wUFxcWl5ZNddKTRUlkrIGjUQk2x5RTPCQNYCDYO1YMhJ4grW84XHut86ZVDwKT2EUMycg/ZD7nBLQkmuWugGBgeentcxNYdfOzvquWbYq+1YO/JvYlfFtlaubj2/Nl6e7ums+d3sRTQIWAhVEqY5txeCkRAKngmXFbqJYTOiQ9FlH05AETDnpOHuGt7XSw34k9QkBj9WvGykJlBoFnp7Mk6qfXi7+5XUS8A+dlIdxAiykk4f8RGCIcF4E7nHJKIiRJoRKrrNiOiCSUNB1FXUJnz/F/5PmXsW2KvaJbuMITVBAG2gL7SAbHaAqqqE6aiCKLtAlukY3RmZcGbfG/WR0yvjYWUffYDy8A1QCmRE=</latexit><latexit sha1_base64="3o/m9Z+a82lJaAPVEZVw3KvCNlU=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHjwseu4KbLCvYBbR0yaaYNzTxI7ohlmF9x40IRt/6IO//GTFvB54GQwzn3kpPjJ1JoIOTdKi0tr6yuldcrG5tb2zv2brWt41Qx3mKxjFXXp5pLEfEWCJC8myhOQ1/yjj+5LPzOLVdaxNE1TBM+COkoEoFgFIzk2dV+SGHsB1kj9zI4dvObkWfXiHNKCuDfxHVmN6mhBZqe/dYfxiwNeQRMUq17LklgkFEFgkmeV/qp5gllEzriPUMjGnI9yGbZc3xolCEOYmVOBHimft3IaKj1NPTNZJFU//QK8S+vl0JwPshElKTAIzZ/KEglhhgXReChUJyBnBpCmRImK2ZjqigDU1fFlPD5U/w/aZ84LnHcK1KrXyzqKKN9dICOkIvOUB01UBO1EEN36B49oicrtx6sZ+tlPlqyFjt76Bus1w8Gd5Rg</latexit>

Gl
t

<latexit sha1_base64="UN8focMp7A4baWEvazho9Ky93Wo=">AAAB+XicbVDLSsNAFL2pr1pfUVfiZrAIrkrixroruNBlBfuANobJdNIOnUzCzKRQQv7EjQtF3PoDfoM7/8ZJ24W2Hhg4nHMv98wJEs6Udpxvq7S2vrG5Vd6u7Ozu7R/Yh0dtFaeS0BaJeSy7AVaUM0FbmmlOu4mkOAo47QTjm8LvTKhULBYPeppQL8JDwUJGsDaSb9v9COtREGa3uZ/p/JH7dtWpOTOgVeIuSLVxUv8Eg6Zvf/UHMUkjKjThWKme6yTay7DUjHCaV/qpogkmYzykPUMFjqjyslnyHJ0bZYDCWJonNJqpvzcyHCk1jQIzWeRUy14h/uf1Uh3WvYyJJNVUkPmhMOVIx6ioAQ2YpETzqSGYSGayIjLCEhNtyqqYEtzlL6+S9mXNdWruvWnjGuYowymcwQW4cAUNuIMmtIDABJ7gBV6tzHq23qz3+WjJWuwcwx9YHz/U3pUx</latexit><latexit sha1_base64="qpgTwFXR447uFdkZAyRz4jW0SVY=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCi50WcE+oI1hMp20QyeTMHNTKKF/4saFIm79Ab/BnX/jpO1CWw8MHM65l3vmBIngGhzn21pZXSusbxQ3S1vbO7t79v5BU8epoqxBYxGrdkA0E1yyBnAQrJ0oRqJAsFYwvMn91ogpzWP5AOOEeRHpSx5ySsBIvm13IwKDIMxuJ34Gk0fh22Wn4kyBl4k7J+XaUfWzcH0e1H37q9uLaRoxCVQQrTuuk4CXEQWcCjYpdVPNEkKHpM86hkoSMe1l0+QTfGqUHg5jZZ4EPFV/b2Qk0nocBWYyz6kXvVz8z+ukEFa9jMskBSbp7FCYCgwxzmvAPa4YBTE2hFDFTVZMB0QRCqaskinBXfzyMmleVFyn4t6bNq7QDEV0jE7QGXLRJaqhO1RHDUTRCD2hF/RqZdaz9Wa9z0ZXrPnOIfoD6+MH7V+WAw==</latexit><latexit sha1_base64="qpgTwFXR447uFdkZAyRz4jW0SVY=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCi50WcE+oI1hMp20QyeTMHNTKKF/4saFIm79Ab/BnX/jpO1CWw8MHM65l3vmBIngGhzn21pZXSusbxQ3S1vbO7t79v5BU8epoqxBYxGrdkA0E1yyBnAQrJ0oRqJAsFYwvMn91ogpzWP5AOOEeRHpSx5ySsBIvm13IwKDIMxuJ34Gk0fh22Wn4kyBl4k7J+XaUfWzcH0e1H37q9uLaRoxCVQQrTuuk4CXEQWcCjYpdVPNEkKHpM86hkoSMe1l0+QTfGqUHg5jZZ4EPFV/b2Qk0nocBWYyz6kXvVz8z+ukEFa9jMskBSbp7FCYCgwxzmvAPa4YBTE2hFDFTVZMB0QRCqaskinBXfzyMmleVFyn4t6bNq7QDEV0jE7QGXLRJaqhO1RHDUTRCD2hF/RqZdaz9Wa9z0ZXrPnOIfoD6+MH7V+WAw==</latexit><latexit sha1_base64="ahCvpUPgAacmgBHpnqj1PIMSZeU=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAiuSuJG3RVc6LKCfUAbw2Q6aYdOJmHmplBC/8SNC0Xc+ifu/BsnbRbaemDgcM693DMnTAXX6Lrf1tr6xubWdmWnuru3f3BoHx23dZIpylo0EYnqhkQzwSVrIUfBuqliJA4F64Tj28LvTJjSPJGPOE2ZH5Oh5BGnBI0U2HY/JjgKo/xuFuQ4exKBXXPr7hzOKvFKUoMSzcD+6g8SmsVMIhVE657npujnRCGngs2q/UyzlNAxGbKeoZLETPv5PPnMOTfKwIkSZZ5EZ67+3shJrPU0Ds1kkVMve4X4n9fLMLr2cy7TDJmki0NRJhxMnKIGZ8AVoyimhhCquMnq0BFRhKIpq2pK8Ja/vEral3XPrXsPbq1xU9ZRgVM4gwvw4AoacA9NaAGFCTzDK7xZufVivVsfi9E1q9w5gT+wPn8ADXyT4A==</latexit>

H
l
t�1

<latexit sha1_base64="Kmn/+WXVAowQO2haK0g/yjU4nSU=">AAAB+3icbVA9SwNBEJ2LXzFqPGNpsxgEG8OdjdoFbFJGMB+QxLC32UuW7H2wOycJx/0VGwtFbP0N9nb+GzcfhSY+GHi8N8PMPC+WQqPjfFu5jc2t7Z38bmFv/6B4aB+VmjpKFOMNFslItT2quRQhb6BAydux4jTwJG9549uZ33rkSosovMdpzHsBHYbCF4yikfp2qYt8gp6f1rJ+ihdu9iD7dtmpOHOQdeIuSblKPosEAOp9+6s7iFgS8BCZpFp3XCfGXkoVCiZ5VugmmseUjemQdwwNacB1L53fnpEzowyIHylTIZK5+nsipYHW08AznQHFkV71ZuJ/XidB/7qXijBOkIdsschPJMGIzIIgA6E4Qzk1hDIlzK2EjaiiDE1cBROCu/ryOmleVlyn4t6ZNG5ggTycwCmcgwtXUIUa1KEBDCbwBC/wamXWs/VmvS9ac9Zy5hj+wPr4AeuAlcM=</latexit><latexit sha1_base64="TRNFoWpNnNcZA/vUMNjHcDg7ZMw=">AAAB+3icbVC7TsNAEDyHVwgvE0qaExESBUQ2DdBFokkZJPKQkmCdL+fklPPZulujRJYbPoSGAoSg5Bvo6fgbLo8CEkZaaTSzq90dPxZcg+N8W7mV1bX1jfxmYWt7Z3fP3i82dJQoyuo0EpFq+UQzwSWrAwfBWrFiJPQFa/rD64nfvGdK80jewjhm3ZD0JQ84JWAkzy52gI3AD9Jq5qVw5mZ3wrNLTtmZAi8Td05KFfy5e1p8f6h59lenF9EkZBKoIFq3XSeGbkoUcCpYVugkmsWEDkmftQ2VJGS6m05vz/CxUXo4iJQpCXiq/p5ISaj1OPRNZ0hgoBe9ifif104guOymXMYJMElni4JEYIjwJAjc44pREGNDCFXc3IrpgChCwcRVMCG4iy8vk8Z52XXK7o1J4wrNkEeH6AidIBddoAqqohqqI4pG6BE9oxcrs56sV+tt1pqz5jMH6A+sjx+oJJcQ</latexit><latexit sha1_base64="TRNFoWpNnNcZA/vUMNjHcDg7ZMw=">AAAB+3icbVC7TsNAEDyHVwgvE0qaExESBUQ2DdBFokkZJPKQkmCdL+fklPPZulujRJYbPoSGAoSg5Bvo6fgbLo8CEkZaaTSzq90dPxZcg+N8W7mV1bX1jfxmYWt7Z3fP3i82dJQoyuo0EpFq+UQzwSWrAwfBWrFiJPQFa/rD64nfvGdK80jewjhm3ZD0JQ84JWAkzy52gI3AD9Jq5qVw5mZ3wrNLTtmZAi8Td05KFfy5e1p8f6h59lenF9EkZBKoIFq3XSeGbkoUcCpYVugkmsWEDkmftQ2VJGS6m05vz/CxUXo4iJQpCXiq/p5ISaj1OPRNZ0hgoBe9ifif104guOymXMYJMElni4JEYIjwJAjc44pREGNDCFXc3IrpgChCwcRVMCG4iy8vk8Z52XXK7o1J4wrNkEeH6AidIBddoAqqohqqI4pG6BE9oxcrs56sV+tt1pqz5jMH6A+sjx+oJJcQ</latexit><latexit sha1_base64="pr35Pg47ycs86VY0CjJWOgdxNM8=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0viRb0VvPRYwX5AG8Nmu2mXbjZhdyItIX/FiwdFvPpHvPlv3LY5aOuDgcd7M8zMCxLBNTjOt1Xa2Nza3invVvb2Dw6P7ONqR8epoqxNYxGrXkA0E1yyNnAQrJcoRqJAsG4wuZv73SemNI/lA8wS5kVkJHnIKQEj+XZ1AGwKQZg1cz+DSzd/FL5dc+rOAniduAWpoQIt3/4aDGOaRkwCFUTrvusk4GVEAaeC5ZVBqllC6ISMWN9QSSKmvWxxe47PjTLEYaxMScAL9fdERiKtZ1FgOiMCY73qzcX/vH4K4Y2XcZmkwCRdLgpTgSHG8yDwkCtGQcwMIVRxcyumY6IIBRNXxYTgrr68TjpXddepu/dOrXFbxFFGp+gMXSAXXaMGaqIWaiOKpugZvaI3K7derHfrY9lasoqZE/QH1ucPHj2Ubg==</latexit>

H
l
t

<latexit sha1_base64="yHGFJcHcfb34P0armzQxP2fehB0=">AAAB+XicbVDJSgNBEK1xjXEb9SReGoPgKcx4Md4CXnKMYBZIxqGn05M06VnorgmGIX/ixYMiXv0Bv8Gbf2NnOWjig4LHe1VU1QtSKTQ6zre1tr6xubVd2Cnu7u0fHNpHx02dZIrxBktkotoB1VyKmDdQoOTtVHEaBZK3guHt1G+NuNIiie9xnHIvov1YhIJRNJJv213kjxiEeW3i5zh5kL5dcsrODGSVuAtSqp5WPsGg7ttf3V7CsojHyCTVuuM6KXo5VSiY5JNiN9M8pWxI+7xjaEwjrr18dvmEXBilR8JEmYqRzNTfEzmNtB5HgemMKA70sjcV//M6GYYVLxdxmiGP2XxRmEmCCZnGQHpCcYZybAhlSphbCRtQRRmasIomBHf55VXSvCq7Ttm9M2ncwBwFOINzuAQXrqEKNahDAxiM4Ale4NXKrWfrzXqft65Zi5kT+APr4wcArpVN</latexit><latexit sha1_base64="QYgkAN2jSTC8i+EmVFK2fMjk/QY=">AAAB+XicbVDLSsNAFJ1Uq7W+oq7EzWAR3FgSN9aNFNx0WcE+oI1hMp20QyeTMHNTLKF/4saFIm79Ab/BnX/j9LHQ1gMXDufcy733BIngGhzn28qtrec3Ngtbxe2d3b19++CwqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3k791ogpzWN5D+OEeRHpSx5ySsBIvm13gT1CEGa1iZ/B5EH4dskpOzPgVeIuSKl6XPnM31wEdd/+6vZimkZMAhVE647rJOBlRAGngk2K3VSzhNAh6bOOoZJETHvZ7PIJPjNKD4exMiUBz9TfExmJtB5HgemMCAz0sjcV//M6KYQVL+MySYFJOl8UpgJDjKcx4B5XjIIYG0Ko4uZWTAdEEQomrKIJwV1+eZU0L8uuU3bvTBrXaI4COkGn6By56ApVUQ3VUQNRNEJP6AW9Wpn1bL1Z7/PWnLWYOUJ/YH38ABkvlh8=</latexit><latexit sha1_base64="QYgkAN2jSTC8i+EmVFK2fMjk/QY=">AAAB+XicbVDLSsNAFJ1Uq7W+oq7EzWAR3FgSN9aNFNx0WcE+oI1hMp20QyeTMHNTLKF/4saFIm79Ab/BnX/j9LHQ1gMXDufcy733BIngGhzn28qtrec3Ngtbxe2d3b19++CwqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3k791ogpzWN5D+OEeRHpSx5ySsBIvm13gT1CEGa1iZ/B5EH4dskpOzPgVeIuSKl6XPnM31wEdd/+6vZimkZMAhVE647rJOBlRAGngk2K3VSzhNAh6bOOoZJETHvZ7PIJPjNKD4exMiUBz9TfExmJtB5HgemMCAz0sjcV//M6KYQVL+MySYFJOl8UpgJDjKcx4B5XjIIYG0Ko4uZWTAdEEQomrKIJwV1+eZU0L8uuU3bvTBrXaI4COkGn6By56ApVUQ3VUQNRNEJP6AW9Wpn1bL1Z7/PWnLWYOUJ/YH38ABkvlh8=</latexit><latexit sha1_base64="9uho03nn5NSjIAtT6B/B61Tu82A=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9j1ot4CXnKMYB6QrMvspDcZMvtgpjcYlvyJFw+KePVPvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rdLG5tb2Tnm3srd/cHhkH5+0dZIpDi2eyER1A6ZBihhaKFBCN1XAokBCJxjfzf3OBJQWSfyA0xS8iA1jEQrO0Ei+bfcRnjAI88bMz3H2KH276tScBeg6cQtSJQWavv3VHyQ8iyBGLpnWPddJ0cuZQsElzCr9TEPK+JgNoWdozCLQXr64fEYvjDKgYaJMxUgX6u+JnEVaT6PAdEYMR3rVm4v/eb0MwxsvF3GaIcR8uSjMJMWEzmOgA6GAo5wawrgS5lbKR0wxjiasignBXX15nbSvaq5Tc++dav22iKNMzsg5uSQuuSZ10iBN0iKcTMgzeSVvVm69WO/Wx7K1ZBUzp+QPrM8fOT2T/A==</latexit>

Fl
t

<latexit sha1_base64="zscCZLYBc9eSGjwF9FNmqCkZ8s0=">AAAB+XicbVDLSsNAFL2pr1pfUVfiZrAIrkrixrorCOKygn1AG8NkOmmHTiZhZlIoIX/ixoUibv0Bv8Gdf+Ok7UJbDwwczrmXe+YECWdKO863VVpb39jcKm9Xdnb39g/sw6O2ilNJaIvEPJbdACvKmaAtzTSn3URSHAWcdoLxTeF3JlQqFosHPU2oF+GhYCEjWBvJt+1+hPUoCLPb3M90/sh9u+rUnBnQKnEXpNo4qX+CQdO3v/qDmKQRFZpwrFTPdRLtZVhqRjjNK/1U0QSTMR7SnqECR1R52Sx5js6NMkBhLM0TGs3U3xsZjpSaRoGZLHKqZa8Q//N6qQ7rXsZEkmoqyPxQmHKkY1TUgAZMUqL51BBMJDNZERlhiYk2ZVVMCe7yl1dJ+7LmOjX33rRxDXOU4RTO4AJcuIIG3EETWkBgAk/wAq9WZj1bb9b7fLRkLXaO4Q+sjx/TU5Uw</latexit><latexit sha1_base64="9K78WYfZ+Ney4obANaRDivOGP/A=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCoK4rGAf0MYwmU7aoZNJmLkplNA/ceNCEbf+gN/gzr9x0nahrQcGDufcyz1zgkRwDY7zba2srhXWN4qbpa3tnd09e/+gqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3uR+a8SU5rF8gHHCvIj0JQ85JWAk37a7EYFBEGa3Ez+DyaPw7bJTcabAy8Sdk3LtqPpZuD4P6r791e3FNI2YBCqI1h3XScDLiAJOBZuUuqlmCaFD0mcdQyWJmPayafIJPjVKD4exMk8Cnqq/NzISaT2OAjOZ59SLXi7+53VSCKtexmWSApN0dihMBYYY5zXgHleMghgbQqjiJiumA6IIBVNWyZTgLn55mTQvKq5Tce9NG1dohiI6RifoDLnoEtXQHaqjBqJohJ7QC3q1MuvZerPeZ6Mr1nznEP2B9fED69SWAg==</latexit><latexit sha1_base64="9K78WYfZ+Ney4obANaRDivOGP/A=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCoK4rGAf0MYwmU7aoZNJmLkplNA/ceNCEbf+gN/gzr9x0nahrQcGDufcyz1zgkRwDY7zba2srhXWN4qbpa3tnd09e/+gqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3uR+a8SU5rF8gHHCvIj0JQ85JWAk37a7EYFBEGa3Ez+DyaPw7bJTcabAy8Sdk3LtqPpZuD4P6r791e3FNI2YBCqI1h3XScDLiAJOBZuUuqlmCaFD0mcdQyWJmPayafIJPjVKD4exMk8Cnqq/NzISaT2OAjOZ59SLXi7+53VSCKtexmWSApN0dihMBYYY5zXgHleMghgbQqjiJiumA6IIBVNWyZTgLn55mTQvKq5Tce9NG1dohiI6RifoDLnoEtXQHaqjBqJohJ7QC3q1MuvZerPeZ6Mr1nznEP2B9fED69SWAg==</latexit><latexit sha1_base64="gsWHSUk22Jw1YzSwbOMluahh2r0=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAiuSuJG3RUEcVnBPqCNYTKdtEMnkzBzUyihf+LGhSJu/RN3/o2TNgttPTBwOOde7pkTpoJrdN1va219Y3Nru7JT3d3bPzi0j47bOskUZS2aiER1Q6KZ4JK1kKNg3VQxEoeCdcLxbeF3JkxpnshHnKbMj8lQ8ohTgkYKbLsfExyFUX43C3KcPYnArrl1dw5nlXglqUGJZmB/9QcJzWImkQqidc9zU/RzopBTwWbVfqZZSuiYDFnPUElipv18nnzmnBtl4ESJMk+iM1d/b+Qk1noah2ayyKmXvUL8z+tlGF37OZdphkzSxaEoEw4mTlGDM+CKURRTQwhV3GR16IgoQtGUVTUleMtfXiXty7rn1r0Ht9a4KeuowCmcwQV4cAUNuIcmtIDCBJ7hFd6s3Hqx3q2PxeiaVe6cwB9Ynz8L8ZPf</latexit>
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<latexit sha1_base64="ZZOISgBBcT1meTcsyEDHgECwm6g=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi48LGy4KbLCvYBnVoyaaYNzWSGJCOUob/hxoUibv0Hv8Gdf2NmquDzQMjhnHvJyQkSwbXB+M0pLSwuLa+UVytr6xubW9XtnbaOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gslF7ndumNI8lldmmrB+REaSh5wSYyXfj4gZB2HWmF2PBtUado9xDvSbeG5x49r5CxRoDqqv/jCmacSkoYJo3fNwYvoZUYZTwWYVP9UsIXRCRqxnqSQR0/2syDxDB1YZojBW9kiDCvXrRkYiradRYCfzjPqnl4t/eb3UhKf9jMskNUzS+UNhKpCJUV4AGnLFqBFTSwhV3GZFdEwUocbWVLElfP4U/U/aR66HXe8S1+pn8zagDHuwD4fgwQnUoQFNaAGFBG7hHh6c1LlzHp2n+WjJ+djZhW9wnt8BoZuSyQ==</latexit><latexit sha1_base64="ZZOISgBBcT1meTcsyEDHgECwm6g=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi48LGy4KbLCvYBnVoyaaYNzWSGJCOUob/hxoUibv0Hv8Gdf2NmquDzQMjhnHvJyQkSwbXB+M0pLSwuLa+UVytr6xubW9XtnbaOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gslF7ndumNI8lldmmrB+REaSh5wSYyXfj4gZB2HWmF2PBtUado9xDvSbeG5x49r5CxRoDqqv/jCmacSkoYJo3fNwYvoZUYZTwWYVP9UsIXRCRqxnqSQR0/2syDxDB1YZojBW9kiDCvXrRkYiradRYCfzjPqnl4t/eb3UhKf9jMskNUzS+UNhKpCJUV4AGnLFqBFTSwhV3GZFdEwUocbWVLElfP4U/U/aR66HXe8S1+pn8zagDHuwD4fgwQnUoQFNaAGFBG7hHh6c1LlzHp2n+WjJ+djZhW9wnt8BoZuSyQ==</latexit><latexit sha1_base64="ZZOISgBBcT1meTcsyEDHgECwm6g=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi48LGy4KbLCvYBnVoyaaYNzWSGJCOUob/hxoUibv0Hv8Gdf2NmquDzQMjhnHvJyQkSwbXB+M0pLSwuLa+UVytr6xubW9XtnbaOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gslF7ndumNI8lldmmrB+REaSh5wSYyXfj4gZB2HWmF2PBtUado9xDvSbeG5x49r5CxRoDqqv/jCmacSkoYJo3fNwYvoZUYZTwWYVP9UsIXRCRqxnqSQR0/2syDxDB1YZojBW9kiDCvXrRkYiradRYCfzjPqnl4t/eb3UhKf9jMskNUzS+UNhKpCJUV4AGnLFqBFTSwhV3GZFdEwUocbWVLElfP4U/U/aR66HXe8S1+pn8zagDHuwD4fgwQnUoQFNaAGFBG7hHh6c1LlzHp2n+WjJ+djZhW9wnt8BoZuSyQ==</latexit><latexit sha1_base64="A5YzaKt9tl/kDj1AAL1qazSQCJU=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi4sLoruOmygn1AZyyZNNOGZjJDkhHK0N9w40IRt/6MO//GTFvB54GQwzn3kpMTpoJrg/G7U1pZXVvfKG9WtrZ3dveq+wcdnWSKsjZNRKJ6IdFMcMnahhvBeqliJA4F64aTq8Lv3jGleSJvzDRlQUxGkkecEmMl34+JGYdR3pzdjgbVGnbPcQH0m3ju/MY1WKI1qL75w4RmMZOGCqJ138OpCXKiDKeCzSp+pllK6ISMWN9SSWKmg3yeeYZOrDJEUaLskQbN1a8bOYm1nsahnSwy6p9eIf7l9TMTXQQ5l2lmmKSLh6JMIJOgogA05IpRI6aWEKq4zYromChCja2pYkv4/Cn6n3TOXA+73jWuNS6XdZThCI7hFDyoQwOa0II2UEjhHh7hycmcB+fZeVmMlpzlziF8g/P6AUeokco=</latexit>
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<latexit sha1_base64="mouV5AHlPtX0wyYJmZB5ZpUWrtY=">AAAB+3icdVDJTsMwFHxhLWUL5cjFUCFxIUo4sNwqcemxSHSR2hAc12mtOotsB1FF+RUuHECIK2f+gRv/wEfgtCCxjmR5NPOePB4/4Uwq2341Zmbn5hcWS0vl5ZXVtXVzo9KScSoIbZKYx6LjY0k5i2hTMcVpJxEUhz6nbX90WvjtKyoki6NzNU6oG+JBxAJGsNKSZ1Z6IVZDP8jquZepfSe/GHhm1bYO7QLoN3GsyW1Xa9vPb5cA0PDMl14/JmlII0U4lrLr2IlyMywUI5zm5V4qaYLJCA9oV9MIh1S62SR7jna10kdBLPSJFJqoXzcyHEo5Dn09WSSVP71C/Mvrpio4djMWJamiEZk+FKQcqRgVRaA+E5QoPtYEE8F0VkSGWGCidF1lXcLnT9H/pHVgObblnOk2TmCKEmzBDuyBA0dQgzo0oAkEruEG7uDeyI1b48F4nI7OGB87m/ANxtM7S5GWzA==</latexit><latexit sha1_base64="YpfmK6SUg5Qcj1mWw96F3KeyaFI=">AAAB+3icdVDLSgMxFM34rPU11qWbaBHcWGZc+NgV3HRZwT6gHYdMmmlDMw+SO2IZ5lfcuFDUrWs/QRBc+A9+hJlWweeBkMM595KT48WCK7CsV2NqemZ2br6wUFxcWl5ZNddKTRUlkrIGjUQk2x5RTPCQNYCDYO1YMhJ4grW84XHut86ZVDwKT2EUMycg/ZD7nBLQkmuWugGBgeentcxNYdfOzvquWbYq+1YO/JvYlfFtlaubj2/Nl6e7ums+d3sRTQIWAhVEqY5txeCkRAKngmXFbqJYTOiQ9FlH05AETDnpOHuGt7XSw34k9QkBj9WvGykJlBoFnp7Mk6qfXi7+5XUS8A+dlIdxAiykk4f8RGCIcF4E7nHJKIiRJoRKrrNiOiCSUNB1FXUJnz/F/5PmXsW2KvaJbuMITVBAG2gL7SAbHaAqqqE6aiCKLtAlukY3RmZcGbfG/WR0yvjYWUffYDy8A1QCmRE=</latexit><latexit sha1_base64="YpfmK6SUg5Qcj1mWw96F3KeyaFI=">AAAB+3icdVDLSgMxFM34rPU11qWbaBHcWGZc+NgV3HRZwT6gHYdMmmlDMw+SO2IZ5lfcuFDUrWs/QRBc+A9+hJlWweeBkMM595KT48WCK7CsV2NqemZ2br6wUFxcWl5ZNddKTRUlkrIGjUQk2x5RTPCQNYCDYO1YMhJ4grW84XHut86ZVDwKT2EUMycg/ZD7nBLQkmuWugGBgeentcxNYdfOzvquWbYq+1YO/JvYlfFtlaubj2/Nl6e7ums+d3sRTQIWAhVEqY5txeCkRAKngmXFbqJYTOiQ9FlH05AETDnpOHuGt7XSw34k9QkBj9WvGykJlBoFnp7Mk6qfXi7+5XUS8A+dlIdxAiykk4f8RGCIcF4E7nHJKIiRJoRKrrNiOiCSUNB1FXUJnz/F/5PmXsW2KvaJbuMITVBAG2gL7SAbHaAqqqE6aiCKLtAlukY3RmZcGbfG/WR0yvjYWUffYDy8A1QCmRE=</latexit><latexit sha1_base64="3o/m9Z+a82lJaAPVEZVw3KvCNlU=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHjwseu4KbLCvYBbR0yaaYNzTxI7ohlmF9x40IRt/6IO//GTFvB54GQwzn3kpPjJ1JoIOTdKi0tr6yuldcrG5tb2zv2brWt41Qx3mKxjFXXp5pLEfEWCJC8myhOQ1/yjj+5LPzOLVdaxNE1TBM+COkoEoFgFIzk2dV+SGHsB1kj9zI4dvObkWfXiHNKCuDfxHVmN6mhBZqe/dYfxiwNeQRMUq17LklgkFEFgkmeV/qp5gllEzriPUMjGnI9yGbZc3xolCEOYmVOBHimft3IaKj1NPTNZJFU//QK8S+vl0JwPshElKTAIzZ/KEglhhgXReChUJyBnBpCmRImK2ZjqigDU1fFlPD5U/w/aZ84LnHcK1KrXyzqKKN9dICOkIvOUB01UBO1EEN36B49oicrtx6sZ+tlPlqyFjt76Bus1w8Gd5Rg</latexit>

H
g
t

<latexit sha1_base64="yUN0wVrZb+JVXR2AXP/Hz8kMAiM=">AAAB+XicdVDLSgMxFL1TX7W+Rl2JLoJFcFVmXPjYFbrpsoJ9QDsOmTTThmYyQ5IplGH+xI0LRdz6J+78GzOtgs8DIYdz7iUnJ0g4U9px3qzS0vLK6lp5vbKxubW9Y+/udVScSkLbJOax7AVYUc4EbWumOe0lkuIo4LQbTBqF351SqVgsbvQsoV6ER4KFjGBtJN+2BxHW4yDMmrmf6fx25NtVp3buFEC/iVub3061fnDUQADQ8u3XwTAmaUSFJhwr1XedRHsZlpoRTvPKIFU0wWSCR7RvqMARVV42T56jE6MMURhLc4RGc/XrRoYjpWZRYCaLnOqnV4h/ef1Uh5dexkSSairI4qEw5UjHqKgBDZmkRPOZIZhIZrIiMsYSE23KqpgSPn+K/ieds5rr1Nxr08YVLFCGQziGU3DhAurQhBa0gcAU7uABHq3MureerOfFaMn62NmHb7Be3gFFwpTG</latexit><latexit sha1_base64="9gvWV93w9JZICK1jKHCUTKapqEo=">AAAB+XicdVDLSgMxFM3UV62vUVeii2ARXEiZceFjV+imywr2Ae04ZNJMG5p5kNwp1mH+xI2Lirj1T9z5N2ZaBZ8HQg7n3EtOjhcLrsCy3ozCwuLS8kpxtbS2vrG5ZW7vtFSUSMqaNBKR7HhEMcFD1gQOgnViyUjgCdb2RrXcb4+ZVDwKr2ESMycgg5D7nBLQkmuavYDA0PPTeuamkN0MXLNsVc6sHPg3sSuz2ypX9w5qJ9O724Zrvvb6EU0CFgIVRKmubcXgpEQCp4JlpV6iWEzoiAxYV9OQBEw56Sx5ho+00sd+JPUJAc/UrxspCZSaBJ6ezHOqn14u/uV1E/AvnJSHcQIspPOH/ERgiHBeA+5zySiIiSaESq6zYjokklDQZZV0CZ8/xf+T1mnFtir2lW7jEs1RRPvoEB0jG52jKqqjBmoiisboHk3Ro5EaD8aT8TwfLRgfO7voG4yXd3Xnlmk=</latexit><latexit sha1_base64="9gvWV93w9JZICK1jKHCUTKapqEo=">AAAB+XicdVDLSgMxFM3UV62vUVeii2ARXEiZceFjV+imywr2Ae04ZNJMG5p5kNwp1mH+xI2Lirj1T9z5N2ZaBZ8HQg7n3EtOjhcLrsCy3ozCwuLS8kpxtbS2vrG5ZW7vtFSUSMqaNBKR7HhEMcFD1gQOgnViyUjgCdb2RrXcb4+ZVDwKr2ESMycgg5D7nBLQkmuavYDA0PPTeuamkN0MXLNsVc6sHPg3sSuz2ypX9w5qJ9O724Zrvvb6EU0CFgIVRKmubcXgpEQCp4JlpV6iWEzoiAxYV9OQBEw56Sx5ho+00sd+JPUJAc/UrxspCZSaBJ6ezHOqn14u/uV1E/AvnJSHcQIspPOH/ERgiHBeA+5zySiIiSaESq6zYjokklDQZZV0CZ8/xf+T1mnFtir2lW7jEs1RRPvoEB0jG52jKqqjBmoiisboHk3Ro5EaD8aT8TwfLRgfO7voG4yXd3Xnlmk=</latexit><latexit sha1_base64="Ir96Nlxt0Lo/smSz/JejejxJrAw=">AAAB+XicdVDLSgMxFL1TX7W+Rl26CRbB1ZBx4WNXcNNlBfuAdhwyaaYNzTxIMoUyzJ+4caGIW//EnX9jpq3g80DI4Zx7yckJUsGVxvjdqqysrq1vVDdrW9s7u3v2/kFHJZmkrE0TkcheQBQTPGZtzbVgvVQyEgWCdYPJdel3p0wqnsS3epYyLyKjmIecEm0k37YHEdHjIMybhZ/r4m7k23XsnOMS6DdxnfmN67BEy7ffBsOEZhGLNRVEqb6LU+3lRGpOBStqg0yxlNAJGbG+oTGJmPLyefICnRhliMJEmhNrNFe/buQkUmoWBWayzKl+eqX4l9fPdHjp5TxOM81iungozATSCSprQEMuGdViZgihkpusiI6JJFSbsmqmhM+fov9J58xxsePe4HrjallHFY7gGE7BhQtoQBNa0AYKU7iHR3iycuvBerZeFqMVa7lzCN9gvX4AIa2T7g==</latexit>

Gl
t

<latexit sha1_base64="UN8focMp7A4baWEvazho9Ky93Wo=">AAAB+XicbVDLSsNAFL2pr1pfUVfiZrAIrkrixroruNBlBfuANobJdNIOnUzCzKRQQv7EjQtF3PoDfoM7/8ZJ24W2Hhg4nHMv98wJEs6Udpxvq7S2vrG5Vd6u7Ozu7R/Yh0dtFaeS0BaJeSy7AVaUM0FbmmlOu4mkOAo47QTjm8LvTKhULBYPeppQL8JDwUJGsDaSb9v9COtREGa3uZ/p/JH7dtWpOTOgVeIuSLVxUv8Eg6Zvf/UHMUkjKjThWKme6yTay7DUjHCaV/qpogkmYzykPUMFjqjyslnyHJ0bZYDCWJonNJqpvzcyHCk1jQIzWeRUy14h/uf1Uh3WvYyJJNVUkPmhMOVIx6ioAQ2YpETzqSGYSGayIjLCEhNtyqqYEtzlL6+S9mXNdWruvWnjGuYowymcwQW4cAUNuIMmtIDABJ7gBV6tzHq23qz3+WjJWuwcwx9YHz/U3pUx</latexit><latexit sha1_base64="qpgTwFXR447uFdkZAyRz4jW0SVY=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCi50WcE+oI1hMp20QyeTMHNTKKF/4saFIm79Ab/BnX/jpO1CWw8MHM65l3vmBIngGhzn21pZXSusbxQ3S1vbO7t79v5BU8epoqxBYxGrdkA0E1yyBnAQrJ0oRqJAsFYwvMn91ogpzWP5AOOEeRHpSx5ySsBIvm13IwKDIMxuJ34Gk0fh22Wn4kyBl4k7J+XaUfWzcH0e1H37q9uLaRoxCVQQrTuuk4CXEQWcCjYpdVPNEkKHpM86hkoSMe1l0+QTfGqUHg5jZZ4EPFV/b2Qk0nocBWYyz6kXvVz8z+ukEFa9jMskBSbp7FCYCgwxzmvAPa4YBTE2hFDFTVZMB0QRCqaskinBXfzyMmleVFyn4t6bNq7QDEV0jE7QGXLRJaqhO1RHDUTRCD2hF/RqZdaz9Wa9z0ZXrPnOIfoD6+MH7V+WAw==</latexit><latexit sha1_base64="qpgTwFXR447uFdkZAyRz4jW0SVY=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCi50WcE+oI1hMp20QyeTMHNTKKF/4saFIm79Ab/BnX/jpO1CWw8MHM65l3vmBIngGhzn21pZXSusbxQ3S1vbO7t79v5BU8epoqxBYxGrdkA0E1yyBnAQrJ0oRqJAsFYwvMn91ogpzWP5AOOEeRHpSx5ySsBIvm13IwKDIMxuJ34Gk0fh22Wn4kyBl4k7J+XaUfWzcH0e1H37q9uLaRoxCVQQrTuuk4CXEQWcCjYpdVPNEkKHpM86hkoSMe1l0+QTfGqUHg5jZZ4EPFV/b2Qk0nocBWYyz6kXvVz8z+ukEFa9jMskBSbp7FCYCgwxzmvAPa4YBTE2hFDFTVZMB0QRCqaskinBXfzyMmleVFyn4t6bNq7QDEV0jE7QGXLRJaqhO1RHDUTRCD2hF/RqZdaz9Wa9z0ZXrPnOIfoD6+MH7V+WAw==</latexit><latexit sha1_base64="ahCvpUPgAacmgBHpnqj1PIMSZeU=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAiuSuJG3RVc6LKCfUAbw2Q6aYdOJmHmplBC/8SNC0Xc+ifu/BsnbRbaemDgcM693DMnTAXX6Lrf1tr6xubWdmWnuru3f3BoHx23dZIpylo0EYnqhkQzwSVrIUfBuqliJA4F64Tj28LvTJjSPJGPOE2ZH5Oh5BGnBI0U2HY/JjgKo/xuFuQ4exKBXXPr7hzOKvFKUoMSzcD+6g8SmsVMIhVE657npujnRCGngs2q/UyzlNAxGbKeoZLETPv5PPnMOTfKwIkSZZ5EZ67+3shJrPU0Ds1kkVMve4X4n9fLMLr2cy7TDJmki0NRJhxMnKIGZ8AVoyimhhCquMnq0BFRhKIpq2pK8Ja/vEral3XPrXsPbq1xU9ZRgVM4gwvw4AoacA9NaAGFCTzDK7xZufVivVsfi9E1q9w5gT+wPn8ADXyT4A==</latexit>

H
l
t�1

<latexit sha1_base64="Kmn/+WXVAowQO2haK0g/yjU4nSU=">AAAB+3icbVA9SwNBEJ2LXzFqPGNpsxgEG8OdjdoFbFJGMB+QxLC32UuW7H2wOycJx/0VGwtFbP0N9nb+GzcfhSY+GHi8N8PMPC+WQqPjfFu5jc2t7Z38bmFv/6B4aB+VmjpKFOMNFslItT2quRQhb6BAydux4jTwJG9549uZ33rkSosovMdpzHsBHYbCF4yikfp2qYt8gp6f1rJ+ihdu9iD7dtmpOHOQdeIuSblKPosEAOp9+6s7iFgS8BCZpFp3XCfGXkoVCiZ5VugmmseUjemQdwwNacB1L53fnpEzowyIHylTIZK5+nsipYHW08AznQHFkV71ZuJ/XidB/7qXijBOkIdsschPJMGIzIIgA6E4Qzk1hDIlzK2EjaiiDE1cBROCu/ryOmleVlyn4t6ZNG5ggTycwCmcgwtXUIUa1KEBDCbwBC/wamXWs/VmvS9ac9Zy5hj+wPr4AeuAlcM=</latexit><latexit sha1_base64="TRNFoWpNnNcZA/vUMNjHcDg7ZMw=">AAAB+3icbVC7TsNAEDyHVwgvE0qaExESBUQ2DdBFokkZJPKQkmCdL+fklPPZulujRJYbPoSGAoSg5Bvo6fgbLo8CEkZaaTSzq90dPxZcg+N8W7mV1bX1jfxmYWt7Z3fP3i82dJQoyuo0EpFq+UQzwSWrAwfBWrFiJPQFa/rD64nfvGdK80jewjhm3ZD0JQ84JWAkzy52gI3AD9Jq5qVw5mZ3wrNLTtmZAi8Td05KFfy5e1p8f6h59lenF9EkZBKoIFq3XSeGbkoUcCpYVugkmsWEDkmftQ2VJGS6m05vz/CxUXo4iJQpCXiq/p5ISaj1OPRNZ0hgoBe9ifif104guOymXMYJMElni4JEYIjwJAjc44pREGNDCFXc3IrpgChCwcRVMCG4iy8vk8Z52XXK7o1J4wrNkEeH6AidIBddoAqqohqqI4pG6BE9oxcrs56sV+tt1pqz5jMH6A+sjx+oJJcQ</latexit><latexit sha1_base64="TRNFoWpNnNcZA/vUMNjHcDg7ZMw=">AAAB+3icbVC7TsNAEDyHVwgvE0qaExESBUQ2DdBFokkZJPKQkmCdL+fklPPZulujRJYbPoSGAoSg5Bvo6fgbLo8CEkZaaTSzq90dPxZcg+N8W7mV1bX1jfxmYWt7Z3fP3i82dJQoyuo0EpFq+UQzwSWrAwfBWrFiJPQFa/rD64nfvGdK80jewjhm3ZD0JQ84JWAkzy52gI3AD9Jq5qVw5mZ3wrNLTtmZAi8Td05KFfy5e1p8f6h59lenF9EkZBKoIFq3XSeGbkoUcCpYVugkmsWEDkmftQ2VJGS6m05vz/CxUXo4iJQpCXiq/p5ISaj1OPRNZ0hgoBe9ifif104guOymXMYJMElni4JEYIjwJAjc44pREGNDCFXc3IrpgChCwcRVMCG4iy8vk8Z52XXK7o1J4wrNkEeH6AidIBddoAqqohqqI4pG6BE9oxcrs56sV+tt1pqz5jMH6A+sjx+oJJcQ</latexit><latexit sha1_base64="pr35Pg47ycs86VY0CjJWOgdxNM8=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0viRb0VvPRYwX5AG8Nmu2mXbjZhdyItIX/FiwdFvPpHvPlv3LY5aOuDgcd7M8zMCxLBNTjOt1Xa2Nza3invVvb2Dw6P7ONqR8epoqxNYxGrXkA0E1yyNnAQrJcoRqJAsG4wuZv73SemNI/lA8wS5kVkJHnIKQEj+XZ1AGwKQZg1cz+DSzd/FL5dc+rOAniduAWpoQIt3/4aDGOaRkwCFUTrvusk4GVEAaeC5ZVBqllC6ISMWN9QSSKmvWxxe47PjTLEYaxMScAL9fdERiKtZ1FgOiMCY73qzcX/vH4K4Y2XcZmkwCRdLgpTgSHG8yDwkCtGQcwMIVRxcyumY6IIBRNXxYTgrr68TjpXddepu/dOrXFbxFFGp+gMXSAXXaMGaqIWaiOKpugZvaI3K7derHfrY9lasoqZE/QH1ucPHj2Ubg==</latexit>

H
l
t

<latexit sha1_base64="yHGFJcHcfb34P0armzQxP2fehB0=">AAAB+XicbVDJSgNBEK1xjXEb9SReGoPgKcx4Md4CXnKMYBZIxqGn05M06VnorgmGIX/ixYMiXv0Bv8Gbf2NnOWjig4LHe1VU1QtSKTQ6zre1tr6xubVd2Cnu7u0fHNpHx02dZIrxBktkotoB1VyKmDdQoOTtVHEaBZK3guHt1G+NuNIiie9xnHIvov1YhIJRNJJv213kjxiEeW3i5zh5kL5dcsrODGSVuAtSqp5WPsGg7ttf3V7CsojHyCTVuuM6KXo5VSiY5JNiN9M8pWxI+7xjaEwjrr18dvmEXBilR8JEmYqRzNTfEzmNtB5HgemMKA70sjcV//M6GYYVLxdxmiGP2XxRmEmCCZnGQHpCcYZybAhlSphbCRtQRRmasIomBHf55VXSvCq7Ttm9M2ncwBwFOINzuAQXrqEKNahDAxiM4Ale4NXKrWfrzXqft65Zi5kT+APr4wcArpVN</latexit><latexit sha1_base64="QYgkAN2jSTC8i+EmVFK2fMjk/QY=">AAAB+XicbVDLSsNAFJ1Uq7W+oq7EzWAR3FgSN9aNFNx0WcE+oI1hMp20QyeTMHNTLKF/4saFIm79Ab/BnX/j9LHQ1gMXDufcy733BIngGhzn28qtrec3Ngtbxe2d3b19++CwqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3k791ogpzWN5D+OEeRHpSx5ySsBIvm13gT1CEGa1iZ/B5EH4dskpOzPgVeIuSKl6XPnM31wEdd/+6vZimkZMAhVE647rJOBlRAGngk2K3VSzhNAh6bOOoZJETHvZ7PIJPjNKD4exMiUBz9TfExmJtB5HgemMCAz0sjcV//M6KYQVL+MySYFJOl8UpgJDjKcx4B5XjIIYG0Ko4uZWTAdEEQomrKIJwV1+eZU0L8uuU3bvTBrXaI4COkGn6By56ApVUQ3VUQNRNEJP6AW9Wpn1bL1Z7/PWnLWYOUJ/YH38ABkvlh8=</latexit><latexit sha1_base64="QYgkAN2jSTC8i+EmVFK2fMjk/QY=">AAAB+XicbVDLSsNAFJ1Uq7W+oq7EzWAR3FgSN9aNFNx0WcE+oI1hMp20QyeTMHNTLKF/4saFIm79Ab/BnX/j9LHQ1gMXDufcy733BIngGhzn28qtrec3Ngtbxe2d3b19++CwqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3k791ogpzWN5D+OEeRHpSx5ySsBIvm13gT1CEGa1iZ/B5EH4dskpOzPgVeIuSKl6XPnM31wEdd/+6vZimkZMAhVE647rJOBlRAGngk2K3VSzhNAh6bOOoZJETHvZ7PIJPjNKD4exMiUBz9TfExmJtB5HgemMCAz0sjcV//M6KYQVL+MySYFJOl8UpgJDjKcx4B5XjIIYG0Ko4uZWTAdEEQomrKIJwV1+eZU0L8uuU3bvTBrXaI4COkGn6By56ApVUQ3VUQNRNEJP6AW9Wpn1bL1Z7/PWnLWYOUJ/YH38ABkvlh8=</latexit><latexit sha1_base64="9uho03nn5NSjIAtT6B/B61Tu82A=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9j1ot4CXnKMYB6QrMvspDcZMvtgpjcYlvyJFw+KePVPvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rdLG5tb2Tnm3srd/cHhkH5+0dZIpDi2eyER1A6ZBihhaKFBCN1XAokBCJxjfzf3OBJQWSfyA0xS8iA1jEQrO0Ei+bfcRnjAI88bMz3H2KH276tScBeg6cQtSJQWavv3VHyQ8iyBGLpnWPddJ0cuZQsElzCr9TEPK+JgNoWdozCLQXr64fEYvjDKgYaJMxUgX6u+JnEVaT6PAdEYMR3rVm4v/eb0MwxsvF3GaIcR8uSjMJMWEzmOgA6GAo5wawrgS5lbKR0wxjiasignBXX15nbSvaq5Tc++dav22iKNMzsg5uSQuuSZ10iBN0iKcTMgzeSVvVm69WO/Wx7K1ZBUzp+QPrM8fOT2T/A==</latexit>

Fl
t

<latexit sha1_base64="zscCZLYBc9eSGjwF9FNmqCkZ8s0=">AAAB+XicbVDLSsNAFL2pr1pfUVfiZrAIrkrixrorCOKygn1AG8NkOmmHTiZhZlIoIX/ixoUibv0Bv8Gdf+Ok7UJbDwwczrmXe+YECWdKO863VVpb39jcKm9Xdnb39g/sw6O2ilNJaIvEPJbdACvKmaAtzTSn3URSHAWcdoLxTeF3JlQqFosHPU2oF+GhYCEjWBvJt+1+hPUoCLPb3M90/sh9u+rUnBnQKnEXpNo4qX+CQdO3v/qDmKQRFZpwrFTPdRLtZVhqRjjNK/1U0QSTMR7SnqECR1R52Sx5js6NMkBhLM0TGs3U3xsZjpSaRoGZLHKqZa8Q//N6qQ7rXsZEkmoqyPxQmHKkY1TUgAZMUqL51BBMJDNZERlhiYk2ZVVMCe7yl1dJ+7LmOjX33rRxDXOU4RTO4AJcuIIG3EETWkBgAk/wAq9WZj1bb9b7fLRkLXaO4Q+sjx/TU5Uw</latexit><latexit sha1_base64="9K78WYfZ+Ney4obANaRDivOGP/A=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCoK4rGAf0MYwmU7aoZNJmLkplNA/ceNCEbf+gN/gzr9x0nahrQcGDufcyz1zgkRwDY7zba2srhXWN4qbpa3tnd09e/+gqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3uR+a8SU5rF8gHHCvIj0JQ85JWAk37a7EYFBEGa3Ez+DyaPw7bJTcabAy8Sdk3LtqPpZuD4P6r791e3FNI2YBCqI1h3XScDLiAJOBZuUuqlmCaFD0mcdQyWJmPayafIJPjVKD4exMk8Cnqq/NzISaT2OAjOZ59SLXi7+53VSCKtexmWSApN0dihMBYYY5zXgHleMghgbQqjiJiumA6IIBVNWyZTgLn55mTQvKq5Tce9NG1dohiI6RifoDLnoEtXQHaqjBqJohJ7QC3q1MuvZerPeZ6Mr1nznEP2B9fED69SWAg==</latexit><latexit sha1_base64="9K78WYfZ+Ney4obANaRDivOGP/A=">AAAB+XicbVDLSsNAFJ2o1VpfUVfiZrAIbiyJG+tGCoK4rGAf0MYwmU7aoZNJmLkplNA/ceNCEbf+gN/gzr9x0nahrQcGDufcyz1zgkRwDY7zba2srhXWN4qbpa3tnd09e/+gqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsY3uR+a8SU5rF8gHHCvIj0JQ85JWAk37a7EYFBEGa3Ez+DyaPw7bJTcabAy8Sdk3LtqPpZuD4P6r791e3FNI2YBCqI1h3XScDLiAJOBZuUuqlmCaFD0mcdQyWJmPayafIJPjVKD4exMk8Cnqq/NzISaT2OAjOZ59SLXi7+53VSCKtexmWSApN0dihMBYYY5zXgHleMghgbQqjiJiumA6IIBVNWyZTgLn55mTQvKq5Tce9NG1dohiI6RifoDLnoEtXQHaqjBqJohJ7QC3q1MuvZerPeZ6Mr1nznEP2B9fED69SWAg==</latexit><latexit sha1_base64="gsWHSUk22Jw1YzSwbOMluahh2r0=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAiuSuJG3RUEcVnBPqCNYTKdtEMnkzBzUyihf+LGhSJu/RN3/o2TNgttPTBwOOde7pkTpoJrdN1va219Y3Nru7JT3d3bPzi0j47bOskUZS2aiER1Q6KZ4JK1kKNg3VQxEoeCdcLxbeF3JkxpnshHnKbMj8lQ8ohTgkYKbLsfExyFUX43C3KcPYnArrl1dw5nlXglqUGJZmB/9QcJzWImkQqidc9zU/RzopBTwWbVfqZZSuiYDFnPUElipv18nnzmnBtl4ESJMk+iM1d/b+Qk1noah2ayyKmXvUL8z+tlGF37OZdphkzSxaEoEw4mTlGDM+CKURRTQwhV3GR16IgoQtGUVTUleMtfXiXty7rn1r0Ht9a4KeuowCmcwQV4cAUNuIcmtIDCBJ7hFd6s3Hqx3q2PxeiaVe6cwB9Ynz8L8ZPf</latexit>
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<latexit sha1_base64="ZZOISgBBcT1meTcsyEDHgECwm6g=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi48LGy4KbLCvYBnVoyaaYNzWSGJCOUob/hxoUibv0Hv8Gdf2NmquDzQMjhnHvJyQkSwbXB+M0pLSwuLa+UVytr6xubW9XtnbaOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gslF7ndumNI8lldmmrB+REaSh5wSYyXfj4gZB2HWmF2PBtUado9xDvSbeG5x49r5CxRoDqqv/jCmacSkoYJo3fNwYvoZUYZTwWYVP9UsIXRCRqxnqSQR0/2syDxDB1YZojBW9kiDCvXrRkYiradRYCfzjPqnl4t/eb3UhKf9jMskNUzS+UNhKpCJUV4AGnLFqBFTSwhV3GZFdEwUocbWVLElfP4U/U/aR66HXe8S1+pn8zagDHuwD4fgwQnUoQFNaAGFBG7hHh6c1LlzHp2n+WjJ+djZhW9wnt8BoZuSyQ==</latexit><latexit sha1_base64="ZZOISgBBcT1meTcsyEDHgECwm6g=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi48LGy4KbLCvYBnVoyaaYNzWSGJCOUob/hxoUibv0Hv8Gdf2NmquDzQMjhnHvJyQkSwbXB+M0pLSwuLa+UVytr6xubW9XtnbaOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gslF7ndumNI8lldmmrB+REaSh5wSYyXfj4gZB2HWmF2PBtUado9xDvSbeG5x49r5CxRoDqqv/jCmacSkoYJo3fNwYvoZUYZTwWYVP9UsIXRCRqxnqSQR0/2syDxDB1YZojBW9kiDCvXrRkYiradRYCfzjPqnl4t/eb3UhKf9jMskNUzS+UNhKpCJUV4AGnLFqBFTSwhV3GZFdEwUocbWVLElfP4U/U/aR66HXe8S1+pn8zagDHuwD4fgwQnUoQFNaAGFBG7hHh6c1LlzHp2n+WjJ+djZhW9wnt8BoZuSyQ==</latexit><latexit sha1_base64="ZZOISgBBcT1meTcsyEDHgECwm6g=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi48LGy4KbLCvYBnVoyaaYNzWSGJCOUob/hxoUibv0Hv8Gdf2NmquDzQMjhnHvJyQkSwbXB+M0pLSwuLa+UVytr6xubW9XtnbaOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gslF7ndumNI8lldmmrB+REaSh5wSYyXfj4gZB2HWmF2PBtUado9xDvSbeG5x49r5CxRoDqqv/jCmacSkoYJo3fNwYvoZUYZTwWYVP9UsIXRCRqxnqSQR0/2syDxDB1YZojBW9kiDCvXrRkYiradRYCfzjPqnl4t/eb3UhKf9jMskNUzS+UNhKpCJUV4AGnLFqBFTSwhV3GZFdEwUocbWVLElfP4U/U/aR66HXe8S1+pn8zagDHuwD4fgwQnUoQFNaAGFBG7hHh6c1LlzHp2n+WjJ+djZhW9wnt8BoZuSyQ==</latexit><latexit sha1_base64="A5YzaKt9tl/kDj1AAL1qazSQCJU=">AAAB83icdVDLSgMxFL1TX7W+qi7dBIvgasi4sLoruOmygn1AZyyZNNOGZjJDkhHK0N9w40IRt/6MO//GTFvB54GQwzn3kpMTpoJrg/G7U1pZXVvfKG9WtrZ3dveq+wcdnWSKsjZNRKJ6IdFMcMnahhvBeqliJA4F64aTq8Lv3jGleSJvzDRlQUxGkkecEmMl34+JGYdR3pzdjgbVGnbPcQH0m3ju/MY1WKI1qL75w4RmMZOGCqJ138OpCXKiDKeCzSp+pllK6ISMWN9SSWKmg3yeeYZOrDJEUaLskQbN1a8bOYm1nsahnSwy6p9eIf7l9TMTXQQ5l2lmmKSLh6JMIJOgogA05IpRI6aWEKq4zYromChCja2pYkv4/Cn6n3TOXA+73jWuNS6XdZThCI7hFDyoQwOa0II2UEjhHh7hycmcB+fZeVmMlpzlziF8g/P6AUeokco=</latexit>
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<latexit sha1_base64="lnPCBgwihh62rmSSBxbJDu3RPzk=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LgrisYB/QF5k004ZmMkNyRylDwc9w40IRt/6LO//GTNuFth4IHM65l3ty/FgKg6777Swtr6yurec28ptb2zu7hb39mokSzXiVRTLSDZ8aLoXiVRQoeSPWnIa+5HV/eJ359QeujYjUPY5i3g5pX4lAMIpW6rRCigM/SG/GHa+L3ULRLbkTkEXizUixfHjWfwKASrfw1epFLAm5QiapMU3PjbGdUo2CST7OtxLDY8qGtM+blioactNOJ6nH5MQqPRJE2j6FZKL+3khpaMwo9O1kltLMe5n4n9dMMLhqp0LFCXLFpoeCRBKMSFYB6QnNGcqRJZRpYbMSNqCaMrRF5W0J3vyXF0ntvOS5Je/OtnEBU+TgCI7hFDy4hDLcQgWqwEDDM7zCm/PovDjvzsd0dMmZ7RzAHzifP1BIk8o=</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="SSbpW/qad9dr/a4oLs/6o9UAr88=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCIC4r2Af0RSbNtKGZzJDcUcrQ/3DjQhG3/os7/8ZMOwttPRA4nHMv9+T4sRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtJtnxouheINFCh5O9achr7kLX9yk/mtR66NiNQDTmPeC+lIiUAwilbqd0OKYz9Ib2d9b4CDcsWtunOQVeLlpAI56oPyV3cYsSTkCpmkxnQ8N8ZeSjUKJvms1E0Mjymb0BHvWKpoyE0vnaeekTOrDEkQafsUkrn6eyOloTHT0LeTWUqz7GXif14nweC6lwoVJ8gVWxwKEkkwIlkFZCg0ZyinllCmhc1K2JhqytAWVbIleMtfXiXNi6rnVr17t1K7zOsowgmcwjl4cAU1uIM6NICBhmd4hTfnyXlx3p2PxWjByXeO4Q+czx9qbZJi</latexit>

S1
t

<latexit sha1_base64="+ZC0JRnFw6IV9/r6K0IQjwvA4yc=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LblxWtA9opyWTZtrQTGZI7ihlKPgZblwo4tZ/ceffmD4W2nogcDjnXu7JCRIpDLrut7O0vLK6tp7byG9ube/sFvb2ayZONeNVFstYNwJquBSKV1Gg5I1EcxoFkteDwfXYrz9wbUSs7nGYcD+iPSVCwShaqd2KKPaDMLsbtb0OdgpFt+ROQBaJNyPF8uFZ7wkAKp3CV6sbszTiCpmkxjQ9N0E/oxoFk3yUb6WGJ5QNaI83LVU04sbPJqlH5MQqXRLG2j6FZKL+3shoZMwwCuzkOKWZ98bif14zxfDKz4RKUuSKTQ+FqSQYk3EFpCs0ZyiHllCmhc1KWJ9qytAWlbclePNfXiS185Lnlrxb28YFTJGDIziGU/DgEspwAxWoAgMNz/AKb86j8+K8Ox/T0SVntnMAf+B8/gBkPZPX</latexit><latexit sha1_base64="xXCTkKBIxWQkDJn3vc4d/SSDpNI=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2k43axWyg6JWcKe5m4c1IsH571R9mXh0q38NXqhTQOmEQqiNZN14mwnRCFnAo2ybdizSJCh6TPmoZKEjDdTqapJ/aJUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqLypgR38cvLpHZecp2Se2vauIAZcnAEx3AKLlxCGW6gAlWgoOAJXuHNGlnP1rv1MRvNWPOdA/gD6/MHrIuUzQ==</latexit><latexit sha1_base64="xXCTkKBIxWQkDJn3vc4d/SSDpNI=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2k43axWyg6JWcKe5m4c1IsH571R9mXh0q38NXqhTQOmEQqiNZN14mwnRCFnAo2ybdizSJCh6TPmoZKEjDdTqapJ/aJUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqLypgR38cvLpHZecp2Se2vauIAZcnAEx3AKLlxCGW6gAlWgoOAJXuHNGlnP1rv1MRvNWPOdA/gD6/MHrIuUzQ==</latexit><latexit sha1_base64="hY3m3Wc765S0dCsvqotn77+OMfM=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7QPaacmkmTY0kxmSO0oZ+h9uXCji1n9x59+YtrPQ1gOBwzn3ck9OkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3grGNzO/9ci1EbF6wEnC/YgOlQgFo2ilXjeiOArC7H7a8/rYL1fcqjsHWSVeTiqQo94vf3UHMUsjrpBJakzHcxP0M6pRMMmnpW5qeELZmA55x1JFI278bJ56Ss6sMiBhrO1TSObq742MRsZMosBOzlKaZW8m/ud1Ugyv/UyoJEWu2OJQmEqCMZlVQAZCc4ZyYgllWtishI2opgxtUSVbgrf85VXSvKh6btW7cyu1y7yOIpzAKZyDB1dQg1uoQwMYaHiGV3hznpwX5935WIwWnHznGP7A+fwBfmKSbw==</latexit>

{It, ⇠t}N
<latexit sha1_base64="PtZBmMXjmi1HqwqJ+YubSC4aKIY=">AAACAnicbVA9S8RAEJ347fkVtVFsFg/BQo7ExisFG21EwfMOLiFs9ja6uPlgdyKeIdj4V2wsFLH1V9gJ/hj3Pgq988HA470ZZuaFmRQaHefLmpicmp6ZnZuvLCwuLa/Yq2uXOs0V4w2WylS1Qqq5FAlvoEDJW5niNA4lb4Y3Rz2/ecuVFmlygd2M+zG9SkQkGEUjBfamV3gxxeswKk4CLPeIdycC9MrgNLCrTs3pg4wTd0iqhxv332BwFtifXidlecwTZJJq3XadDP2CKhRM8rLi5ZpnlN3QK942NKEx137Rf6EkO0bpkChVphIkffX3REFjrbtxaDp75+pRryf+57VzjOp+IZIsR56wwaIolwRT0suDdITiDGXXEMqUMLcSdk0VZWhSq5gQ3NGXx8nlfs11au65SaMOA8zBFmzDLrhwAIdwDGfQAAYP8AQv8Go9Ws/Wm/U+aJ2whjPr8AfWxw9m5Jjg</latexit><latexit sha1_base64="zV9TLPrQjy/3jm1J6Dj2nfOpw4E=">AAACAnicbVC7SgNBFJ2NryS+ojaKzWAQLCTs2pgyaKONRDAPyIZldjKbDJl9MHNXjEvQwl+xsVDU1q+wE/wYZ5MUmnjgwuGce7n3HjcSXIFpfhmZufmFxaVsLr+8srq2XtjYrKswlpTVaChC2XSJYoIHrAYcBGtGkhHfFazh9k9Tv3HNpOJhcAWDiLV90g24xykBLTmFHTuxfQI910vOHRgeYvuGO2APnQunUDRL5gh4llgTUqxs337n7t9Oqk7h0+6ENPZZAFQQpVqWGUE7IRI4FWyYt2PFIkL7pMtamgbEZ6qdjF4Y4n2tdLAXSl0B4JH6eyIhvlID39Wd6blq2kvF/7xWDF65nfAgioEFdLzIiwWGEKd54A6XjIIYaEKo5PpWTHtEEgo6tbwOwZp+eZbUj0qWWbIudRplNEYW7aI9dIAsdIwq6AxVUQ1RdIce0TN6MR6MJ+PVeB+3ZozJzBb6A+PjB2RQml0=</latexit><latexit sha1_base64="zV9TLPrQjy/3jm1J6Dj2nfOpw4E=">AAACAnicbVC7SgNBFJ2NryS+ojaKzWAQLCTs2pgyaKONRDAPyIZldjKbDJl9MHNXjEvQwl+xsVDU1q+wE/wYZ5MUmnjgwuGce7n3HjcSXIFpfhmZufmFxaVsLr+8srq2XtjYrKswlpTVaChC2XSJYoIHrAYcBGtGkhHfFazh9k9Tv3HNpOJhcAWDiLV90g24xykBLTmFHTuxfQI910vOHRgeYvuGO2APnQunUDRL5gh4llgTUqxs337n7t9Oqk7h0+6ENPZZAFQQpVqWGUE7IRI4FWyYt2PFIkL7pMtamgbEZ6qdjF4Y4n2tdLAXSl0B4JH6eyIhvlID39Wd6blq2kvF/7xWDF65nfAgioEFdLzIiwWGEKd54A6XjIIYaEKo5PpWTHtEEgo6tbwOwZp+eZbUj0qWWbIudRplNEYW7aI9dIAsdIwq6AxVUQ1RdIce0TN6MR6MJ+PVeB+3ZozJzBb6A+PjB2RQml0=</latexit><latexit sha1_base64="fT3y9EB3thfSWzwgGQUL/ASbTa4=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkrixi4LbnQjFewDmhAm00k7dPJg5kYsIbjxV9y4UMStX+HOv3HSZqGtBy4czrmXe+/xE8EVWNa3sbS8srq2Xtmobm5t7+yae/sdFaeSsjaNRSx7PlFM8Ii1gYNgvUQyEvqCdf3xZeF375lUPI7uYJIwNyTDiAecEtCSZx46mRMSGPlBdu1BfoadB+6Bk3s3nlmz6tYUeJHYJamhEi3P/HIGMU1DFgEVRKm+bSXgZkQCp4LlVSdVLCF0TIasr2lEQqbcbPpCjk+0MsBBLHVFgKfq74mMhEpNQl93Fueqea8Q//P6KQQNN+NRkgKL6GxRkAoMMS7ywAMuGQUx0YRQyfWtmI6IJBR0alUdgj3/8iLpnNdtq27fWrVmo4yjgo7QMTpFNrpATXSFWqiNKHpEz+gVvRlPxovxbnzMWpeMcuYA/YHx+QMh3pcy</latexit>
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<latexit sha1_base64="lnPCBgwihh62rmSSBxbJDu3RPzk=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LgrisYB/QF5k004ZmMkNyRylDwc9w40IRt/6LO//GTNuFth4IHM65l3ty/FgKg6777Swtr6yurec28ptb2zu7hb39mokSzXiVRTLSDZ8aLoXiVRQoeSPWnIa+5HV/eJ359QeujYjUPY5i3g5pX4lAMIpW6rRCigM/SG/GHa+L3ULRLbkTkEXizUixfHjWfwKASrfw1epFLAm5QiapMU3PjbGdUo2CST7OtxLDY8qGtM+blioactNOJ6nH5MQqPRJE2j6FZKL+3khpaMwo9O1kltLMe5n4n9dMMLhqp0LFCXLFpoeCRBKMSFYB6QnNGcqRJZRpYbMSNqCaMrRF5W0J3vyXF0ntvOS5Je/OtnEBU+TgCI7hFDy4hDLcQgWqwEDDM7zCm/PovDjvzsd0dMmZ7RzAHzifP1BIk8o=</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="SSbpW/qad9dr/a4oLs/6o9UAr88=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCIC4r2Af0RSbNtKGZzJDcUcrQ/3DjQhG3/os7/8ZMOwttPRA4nHMv9+T4sRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtJtnxouheINFCh5O9achr7kLX9yk/mtR66NiNQDTmPeC+lIiUAwilbqd0OKYz9Ib2d9b4CDcsWtunOQVeLlpAI56oPyV3cYsSTkCpmkxnQ8N8ZeSjUKJvms1E0Mjymb0BHvWKpoyE0vnaeekTOrDEkQafsUkrn6eyOloTHT0LeTWUqz7GXif14nweC6lwoVJ8gVWxwKEkkwIlkFZCg0ZyinllCmhc1K2JhqytAWVbIleMtfXiXNi6rnVr17t1K7zOsowgmcwjl4cAU1uIM6NICBhmd4hTfnyXlx3p2PxWjByXeO4Q+czx9qbZJi</latexit>

S1
t

<latexit sha1_base64="+ZC0JRnFw6IV9/r6K0IQjwvA4yc=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LblxWtA9opyWTZtrQTGZI7ihlKPgZblwo4tZ/ceffmD4W2nogcDjnXu7JCRIpDLrut7O0vLK6tp7byG9ube/sFvb2ayZONeNVFstYNwJquBSKV1Gg5I1EcxoFkteDwfXYrz9wbUSs7nGYcD+iPSVCwShaqd2KKPaDMLsbtb0OdgpFt+ROQBaJNyPF8uFZ7wkAKp3CV6sbszTiCpmkxjQ9N0E/oxoFk3yUb6WGJ5QNaI83LVU04sbPJqlH5MQqXRLG2j6FZKL+3shoZMwwCuzkOKWZ98bif14zxfDKz4RKUuSKTQ+FqSQYk3EFpCs0ZyiHllCmhc1KWJ9qytAWlbclePNfXiS185Lnlrxb28YFTJGDIziGU/DgEspwAxWoAgMNz/AKb86j8+K8Ox/T0SVntnMAf+B8/gBkPZPX</latexit><latexit sha1_base64="xXCTkKBIxWQkDJn3vc4d/SSDpNI=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2k43axWyg6JWcKe5m4c1IsH571R9mXh0q38NXqhTQOmEQqiNZN14mwnRCFnAo2ybdizSJCh6TPmoZKEjDdTqapJ/aJUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqLypgR38cvLpHZecp2Se2vauIAZcnAEx3AKLlxCGW6gAlWgoOAJXuHNGlnP1rv1MRvNWPOdA/gD6/MHrIuUzQ==</latexit><latexit sha1_base64="xXCTkKBIxWQkDJn3vc4d/SSDpNI=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2k43axWyg6JWcKe5m4c1IsH571R9mXh0q38NXqhTQOmEQqiNZN14mwnRCFnAo2ybdizSJCh6TPmoZKEjDdTqapJ/aJUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqLypgR38cvLpHZecp2Se2vauIAZcnAEx3AKLlxCGW6gAlWgoOAJXuHNGlnP1rv1MRvNWPOdA/gD6/MHrIuUzQ==</latexit><latexit sha1_base64="hY3m3Wc765S0dCsvqotn77+OMfM=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7QPaacmkmTY0kxmSO0oZ+h9uXCji1n9x59+YtrPQ1gOBwzn3ck9OkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3grGNzO/9ci1EbF6wEnC/YgOlQgFo2ilXjeiOArC7H7a8/rYL1fcqjsHWSVeTiqQo94vf3UHMUsjrpBJakzHcxP0M6pRMMmnpW5qeELZmA55x1JFI278bJ56Ss6sMiBhrO1TSObq742MRsZMosBOzlKaZW8m/ud1Ugyv/UyoJEWu2OJQmEqCMZlVQAZCc4ZyYgllWtishI2opgxtUSVbgrf85VXSvKh6btW7cyu1y7yOIpzAKZyDB1dQg1uoQwMYaHiGV3hznpwX5935WIwWnHznGP7A+fwBfmKSbw==</latexit>

{It, ⇠t}N
<latexit sha1_base64="PtZBmMXjmi1HqwqJ+YubSC4aKIY=">AAACAnicbVA9S8RAEJ347fkVtVFsFg/BQo7ExisFG21EwfMOLiFs9ja6uPlgdyKeIdj4V2wsFLH1V9gJ/hj3Pgq988HA470ZZuaFmRQaHefLmpicmp6ZnZuvLCwuLa/Yq2uXOs0V4w2WylS1Qqq5FAlvoEDJW5niNA4lb4Y3Rz2/ecuVFmlygd2M+zG9SkQkGEUjBfamV3gxxeswKk4CLPeIdycC9MrgNLCrTs3pg4wTd0iqhxv332BwFtifXidlecwTZJJq3XadDP2CKhRM8rLi5ZpnlN3QK942NKEx137Rf6EkO0bpkChVphIkffX3REFjrbtxaDp75+pRryf+57VzjOp+IZIsR56wwaIolwRT0suDdITiDGXXEMqUMLcSdk0VZWhSq5gQ3NGXx8nlfs11au65SaMOA8zBFmzDLrhwAIdwDGfQAAYP8AQv8Go9Ws/Wm/U+aJ2whjPr8AfWxw9m5Jjg</latexit><latexit sha1_base64="zV9TLPrQjy/3jm1J6Dj2nfOpw4E=">AAACAnicbVC7SgNBFJ2NryS+ojaKzWAQLCTs2pgyaKONRDAPyIZldjKbDJl9MHNXjEvQwl+xsVDU1q+wE/wYZ5MUmnjgwuGce7n3HjcSXIFpfhmZufmFxaVsLr+8srq2XtjYrKswlpTVaChC2XSJYoIHrAYcBGtGkhHfFazh9k9Tv3HNpOJhcAWDiLV90g24xykBLTmFHTuxfQI910vOHRgeYvuGO2APnQunUDRL5gh4llgTUqxs337n7t9Oqk7h0+6ENPZZAFQQpVqWGUE7IRI4FWyYt2PFIkL7pMtamgbEZ6qdjF4Y4n2tdLAXSl0B4JH6eyIhvlID39Wd6blq2kvF/7xWDF65nfAgioEFdLzIiwWGEKd54A6XjIIYaEKo5PpWTHtEEgo6tbwOwZp+eZbUj0qWWbIudRplNEYW7aI9dIAsdIwq6AxVUQ1RdIce0TN6MR6MJ+PVeB+3ZozJzBb6A+PjB2RQml0=</latexit><latexit sha1_base64="zV9TLPrQjy/3jm1J6Dj2nfOpw4E=">AAACAnicbVC7SgNBFJ2NryS+ojaKzWAQLCTs2pgyaKONRDAPyIZldjKbDJl9MHNXjEvQwl+xsVDU1q+wE/wYZ5MUmnjgwuGce7n3HjcSXIFpfhmZufmFxaVsLr+8srq2XtjYrKswlpTVaChC2XSJYoIHrAYcBGtGkhHfFazh9k9Tv3HNpOJhcAWDiLV90g24xykBLTmFHTuxfQI910vOHRgeYvuGO2APnQunUDRL5gh4llgTUqxs337n7t9Oqk7h0+6ENPZZAFQQpVqWGUE7IRI4FWyYt2PFIkL7pMtamgbEZ6qdjF4Y4n2tdLAXSl0B4JH6eyIhvlID39Wd6blq2kvF/7xWDF65nfAgioEFdLzIiwWGEKd54A6XjIIYaEKo5PpWTHtEEgo6tbwOwZp+eZbUj0qWWbIudRplNEYW7aI9dIAsdIwq6AxVUQ1RdIce0TN6MR6MJ+PVeB+3ZozJzBb6A+PjB2RQml0=</latexit><latexit sha1_base64="fT3y9EB3thfSWzwgGQUL/ASbTa4=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkrixi4LbnQjFewDmhAm00k7dPJg5kYsIbjxV9y4UMStX+HOv3HSZqGtBy4czrmXe+/xE8EVWNa3sbS8srq2Xtmobm5t7+yae/sdFaeSsjaNRSx7PlFM8Ii1gYNgvUQyEvqCdf3xZeF375lUPI7uYJIwNyTDiAecEtCSZx46mRMSGPlBdu1BfoadB+6Bk3s3nlmz6tYUeJHYJamhEi3P/HIGMU1DFgEVRKm+bSXgZkQCp4LlVSdVLCF0TIasr2lEQqbcbPpCjk+0MsBBLHVFgKfq74mMhEpNQl93Fueqea8Q//P6KQQNN+NRkgKL6GxRkAoMMS7ywAMuGQUx0YRQyfWtmI6IJBR0alUdgj3/8iLpnNdtq27fWrVmo4yjgo7QMTpFNrpATXSFWqiNKHpEz+gVvRlPxovxbnzMWpeMcuYA/YHx+QMh3pcy</latexit>

Extract
Replace

Output of MLP : Occupancy Score and SDF

Surface Position

Unoccupied

SDF

�
<latexit sha1_base64="oUEKJz6q1t6aHWXfbPmUmQLxGVE=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQiVHcFNy4r2Ae0oUwmk3boZBJmboQS+hFuXCji1u9x5984bbPQ1gMDh3POZe49QSqFQdf9dkobm1vbO+Xdyt7+weFR9fikY5JMM95miUx0L6CGS6F4GwVK3ks1p3EgeTeY3M397hPXRiTqEacp92M6UiISjKKVugNpoyEdVmtu3V2ArBOvIDUo0BpWvwZhwrKYK2SSGtP33BT9nGoUTPJZZZAZnlI2oSPet1TRmBs/X6w7IxdWCUmUaPsUkoX6eyKnsTHTOLDJmOLYrHpz8T+vn2F04+dCpRlyxZYfRZkkmJD57SQUmjOUU0so08LuStiYasrQNlSxJXirJ6+TzlXdc+vew3WteVvUUYYzOIdL8KABTbiHFrSBwQSe4RXenNR5cd6dj2W05BQzp/AHzucPOhCPdA==</latexit><latexit sha1_base64="oUEKJz6q1t6aHWXfbPmUmQLxGVE=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQiVHcFNy4r2Ae0oUwmk3boZBJmboQS+hFuXCji1u9x5984bbPQ1gMDh3POZe49QSqFQdf9dkobm1vbO+Xdyt7+weFR9fikY5JMM95miUx0L6CGS6F4GwVK3ks1p3EgeTeY3M397hPXRiTqEacp92M6UiISjKKVugNpoyEdVmtu3V2ArBOvIDUo0BpWvwZhwrKYK2SSGtP33BT9nGoUTPJZZZAZnlI2oSPet1TRmBs/X6w7IxdWCUmUaPsUkoX6eyKnsTHTOLDJmOLYrHpz8T+vn2F04+dCpRlyxZYfRZkkmJD57SQUmjOUU0so08LuStiYasrQNlSxJXirJ6+TzlXdc+vew3WteVvUUYYzOIdL8KABTbiHFrSBwQSe4RXenNR5cd6dj2W05BQzp/AHzucPOhCPdA==</latexit><latexit sha1_base64="oUEKJz6q1t6aHWXfbPmUmQLxGVE=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQiVHcFNy4r2Ae0oUwmk3boZBJmboQS+hFuXCji1u9x5984bbPQ1gMDh3POZe49QSqFQdf9dkobm1vbO+Xdyt7+weFR9fikY5JMM95miUx0L6CGS6F4GwVK3ks1p3EgeTeY3M397hPXRiTqEacp92M6UiISjKKVugNpoyEdVmtu3V2ArBOvIDUo0BpWvwZhwrKYK2SSGtP33BT9nGoUTPJZZZAZnlI2oSPet1TRmBs/X6w7IxdWCUmUaPsUkoX6eyKnsTHTOLDJmOLYrHpz8T+vn2F04+dCpRlyxZYfRZkkmJD57SQUmjOUU0so08LuStiYasrQNlSxJXirJ6+TzlXdc+vew3WteVvUUYYzOIdL8KABTbiHFrSBwQSe4RXenNR5cd6dj2W05BQzp/AHzucPOhCPdA==</latexit><latexit sha1_base64="oUEKJz6q1t6aHWXfbPmUmQLxGVE=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQiVHcFNy4r2Ae0oUwmk3boZBJmboQS+hFuXCji1u9x5984bbPQ1gMDh3POZe49QSqFQdf9dkobm1vbO+Xdyt7+weFR9fikY5JMM95miUx0L6CGS6F4GwVK3ks1p3EgeTeY3M397hPXRiTqEacp92M6UiISjKKVugNpoyEdVmtu3V2ArBOvIDUo0BpWvwZhwrKYK2SSGtP33BT9nGoUTPJZZZAZnlI2oSPet1TRmBs/X6w7IxdWCUmUaPsUkoX6eyKnsTHTOLDJmOLYrHpz8T+vn2F04+dCpRlyxZYfRZkkmJD57SQUmjOUU0so08LuStiYasrQNlSxJXirJ6+TzlXdc+vew3WteVvUUYYzOIdL8KABTbiHFrSBwQSe4RXenNR5cd6dj2W05BQzp/AHzucPOhCPdA==</latexit> Truncation Distance

{
<latexit sha1_base64="V0LyWXF6dvrzWkP3UxjI34gwPaU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF49VTFtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66OeDas2tuwuQdeIVpAYFWoPqV3+YsCxGaZigWvc8NzVBTpXhTOCs0s80ppRN6Ah7lkoaow7yxaUzcmGVIYkSZUsaslB/T+Q01noah7YzpmasV725+J/Xy0x0E+RcpplByZaLokwQk5D522TIFTIjppZQpri9lbAxVZQZG07FhuCtvrxO2ld1z617941as1HEUYYzOIdL8OAamnAHLfCBQQTP8ApvzsR5cd6dj2VrySlmTuEPnM8fl06NVw==</latexit><latexit sha1_base64="V0LyWXF6dvrzWkP3UxjI34gwPaU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF49VTFtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66OeDas2tuwuQdeIVpAYFWoPqV3+YsCxGaZigWvc8NzVBTpXhTOCs0s80ppRN6Ah7lkoaow7yxaUzcmGVIYkSZUsaslB/T+Q01noah7YzpmasV725+J/Xy0x0E+RcpplByZaLokwQk5D522TIFTIjppZQpri9lbAxVZQZG07FhuCtvrxO2ld1z617941as1HEUYYzOIdL8OAamnAHLfCBQQTP8ApvzsR5cd6dj2VrySlmTuEPnM8fl06NVw==</latexit><latexit sha1_base64="V0LyWXF6dvrzWkP3UxjI34gwPaU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF49VTFtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66OeDas2tuwuQdeIVpAYFWoPqV3+YsCxGaZigWvc8NzVBTpXhTOCs0s80ppRN6Ah7lkoaow7yxaUzcmGVIYkSZUsaslB/T+Q01noah7YzpmasV725+J/Xy0x0E+RcpplByZaLokwQk5D522TIFTIjppZQpri9lbAxVZQZG07FhuCtvrxO2ld1z617941as1HEUYYzOIdL8OAamnAHLfCBQQTP8ApvzsR5cd6dj2VrySlmTuEPnM8fl06NVw==</latexit><latexit sha1_base64="V0LyWXF6dvrzWkP3UxjI34gwPaU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF49VTFtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66OeDas2tuwuQdeIVpAYFWoPqV3+YsCxGaZigWvc8NzVBTpXhTOCs0s80ppRN6Ah7lkoaow7yxaUzcmGVIYkSZUsaslB/T+Q01noah7YzpmasV725+J/Xy0x0E+RcpplByZaLokwQk5D522TIFTIjppZQpri9lbAxVZQZG07FhuCtvrxO2ld1z617941as1HEUYYzOIdL8OAamnAHLfCBQQTP8ApvzsR5cd6dj2VrySlmTuEPnM8fl06NVw==</latexit> x 2 (�1, 1)

<latexit sha1_base64="5pJYQ1FxONN6fEPb7SC/lKU3ins=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRahgpaNFPRY8OKxgv2AdinZNNuGZrNrki2Wpb/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpKFGUNGolItX2imeCSNQw3grVjxUjoC9byR7czvzVmSvNIPphJzLyQDCQPOCXGSt4T6nKJypf4AuHzXrHkVtw50CrBGSlBhnqv+NXtRzQJmTRUEK072I2NlxJlOBVsWugmmsWEjsiAdSyVJGTaS+dHT9GZVfooiJQtadBc/T2RklDrSejbzpCYoV72ZuJ/XicxwY2Xchknhkm6WBQkApkIzRJAfa4YNWJiCaGK21sRHRJFqLE5FWwIePnlVdK8qmC3gu+rpVo1iyMPJ3AKZcBwDTW4gzo0gMIjPMMrvDlj58V5dz4WrTknmzmGP3A+fwCssJAF</latexit><latexit sha1_base64="5pJYQ1FxONN6fEPb7SC/lKU3ins=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRahgpaNFPRY8OKxgv2AdinZNNuGZrNrki2Wpb/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpKFGUNGolItX2imeCSNQw3grVjxUjoC9byR7czvzVmSvNIPphJzLyQDCQPOCXGSt4T6nKJypf4AuHzXrHkVtw50CrBGSlBhnqv+NXtRzQJmTRUEK072I2NlxJlOBVsWugmmsWEjsiAdSyVJGTaS+dHT9GZVfooiJQtadBc/T2RklDrSejbzpCYoV72ZuJ/XicxwY2Xchknhkm6WBQkApkIzRJAfa4YNWJiCaGK21sRHRJFqLE5FWwIePnlVdK8qmC3gu+rpVo1iyMPJ3AKZcBwDTW4gzo0gMIjPMMrvDlj58V5dz4WrTknmzmGP3A+fwCssJAF</latexit><latexit sha1_base64="5pJYQ1FxONN6fEPb7SC/lKU3ins=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRahgpaNFPRY8OKxgv2AdinZNNuGZrNrki2Wpb/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpKFGUNGolItX2imeCSNQw3grVjxUjoC9byR7czvzVmSvNIPphJzLyQDCQPOCXGSt4T6nKJypf4AuHzXrHkVtw50CrBGSlBhnqv+NXtRzQJmTRUEK072I2NlxJlOBVsWugmmsWEjsiAdSyVJGTaS+dHT9GZVfooiJQtadBc/T2RklDrSejbzpCYoV72ZuJ/XicxwY2Xchknhkm6WBQkApkIzRJAfa4YNWJiCaGK21sRHRJFqLE5FWwIePnlVdK8qmC3gu+rpVo1iyMPJ3AKZcBwDTW4gzo0gMIjPMMrvDlj58V5dz4WrTknmzmGP3A+fwCssJAF</latexit><latexit sha1_base64="5pJYQ1FxONN6fEPb7SC/lKU3ins=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRahgpaNFPRY8OKxgv2AdinZNNuGZrNrki2Wpb/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpKFGUNGolItX2imeCSNQw3grVjxUjoC9byR7czvzVmSvNIPphJzLyQDCQPOCXGSt4T6nKJypf4AuHzXrHkVtw50CrBGSlBhnqv+NXtRzQJmTRUEK072I2NlxJlOBVsWugmmsWEjsiAdSyVJGTaS+dHT9GZVfooiJQtadBc/T2RklDrSejbzpCYoV72ZuJ/XicxwY2Xchknhkm6WBQkApkIzRJAfa4YNWJiCaGK21sRHRJFqLE5FWwIePnlVdK8qmC3gu+rpVo1iyMPJ3AKZcBwDTW4gzo0gMIjPMMrvDlj58V5dz4WrTknmzmGP3A+fwCssJAF</latexit>

2�
<latexit sha1_base64="BNnIJUzjRpa6ynfypyV/gzTj/cY=">AAAB73icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7APaUCaTSTt0MokzN0IJ/Qk3LhRx6++482+ctllo64GBwznnMveeIJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4bZJMM95iiUx0N6CGS6F4CwVK3k01p3EgeScY3878zhPXRiTqAScp92M6VCISjKKVuvW+tNmQDipVt+bOQVaJV5AqFGgOKl/9MGFZzBUySY3peW6Kfk41Cib5tNzPDE8pG9Mh71mqaMyNn8/3nZJzq4QkSrR9Cslc/T2R09iYSRzYZExxZJa9mfif18swuvZzodIMuWKLj6JMEkzI7HgSCs0ZyokllGlhdyVsRDVlaCsq2xK85ZNXSbte89yad39ZbdwUdZTgFM7gAjy4ggbcQRNawEDCM7zCm/PovDjvzsciuuYUMyfwB87nD62nj7U=</latexit><latexit sha1_base64="BNnIJUzjRpa6ynfypyV/gzTj/cY=">AAAB73icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7APaUCaTSTt0MokzN0IJ/Qk3LhRx6++482+ctllo64GBwznnMveeIJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4bZJMM95iiUx0N6CGS6F4CwVK3k01p3EgeScY3878zhPXRiTqAScp92M6VCISjKKVuvW+tNmQDipVt+bOQVaJV5AqFGgOKl/9MGFZzBUySY3peW6Kfk41Cib5tNzPDE8pG9Mh71mqaMyNn8/3nZJzq4QkSrR9Cslc/T2R09iYSRzYZExxZJa9mfif18swuvZzodIMuWKLj6JMEkzI7HgSCs0ZyokllGlhdyVsRDVlaCsq2xK85ZNXSbte89yad39ZbdwUdZTgFM7gAjy4ggbcQRNawEDCM7zCm/PovDjvzsciuuYUMyfwB87nD62nj7U=</latexit><latexit sha1_base64="BNnIJUzjRpa6ynfypyV/gzTj/cY=">AAAB73icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7APaUCaTSTt0MokzN0IJ/Qk3LhRx6++482+ctllo64GBwznnMveeIJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4bZJMM95iiUx0N6CGS6F4CwVK3k01p3EgeScY3878zhPXRiTqAScp92M6VCISjKKVuvW+tNmQDipVt+bOQVaJV5AqFGgOKl/9MGFZzBUySY3peW6Kfk41Cib5tNzPDE8pG9Mh71mqaMyNn8/3nZJzq4QkSrR9Cslc/T2R09iYSRzYZExxZJa9mfif18swuvZzodIMuWKLj6JMEkzI7HgSCs0ZyokllGlhdyVsRDVlaCsq2xK85ZNXSbte89yad39ZbdwUdZTgFM7gAjy4ggbcQRNawEDCM7zCm/PovDjvzsciuuYUMyfwB87nD62nj7U=</latexit><latexit sha1_base64="BNnIJUzjRpa6ynfypyV/gzTj/cY=">AAAB73icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7APaUCaTSTt0MokzN0IJ/Qk3LhRx6++482+ctllo64GBwznnMveeIJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4bZJMM95iiUx0N6CGS6F4CwVK3k01p3EgeScY3878zhPXRiTqAScp92M6VCISjKKVuvW+tNmQDipVt+bOQVaJV5AqFGgOKl/9MGFZzBUySY3peW6Kfk41Cib5tNzPDE8pG9Mh71mqaMyNn8/3nZJzq4QkSrR9Cslc/T2R09iYSRzYZExxZJa9mfif18swuvZzodIMuWKLj6JMEkzI7HgSCs0ZyokllGlhdyVsRDVlaCsq2xK85ZNXSbte89yad39ZbdwUdZTgFM7gAjy4ggbcQRNawEDCM7zCm/PovDjvzsciuuYUMyfwB87nD62nj7U=</latexit>

o > ✓
<latexit sha1_base64="j/E3UN3AXgMV3cYKoKyO5zVn9Vc=">AAAB8XicbZDLSgMxFIbP1Futt6pLN8EiuCozItiVFty4rGAv2A4lk2ba0ExmSM4IZehbuHGhiFvfxp3vIPgKppeFtv4Q+Pj/c8g5J0ikMOi6n05uZXVtfSO/Wdja3tndK+4fNEycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw+tJ3nzg2ohY3eEo4X5E+0qEglG01n1MLkkHBxxpt1hyy+5UZBm8OZSuvirfVQCodYsfnV7M0ogrZJIa0/bcBP2MahRM8nGhkxqeUDakfd62qGjEjZ9NJx6TE+v0SBhr+xSSqfu7I6ORMaMosJURxYFZzCbmf1k7xbDiZ0IlKXLFZh+FqSQYk8n6pCc0ZyhHFijTws5K2IBqytAeqWCP4C2uvAyNs7Lnlr1bt1Q9h5nycATHcAoeXEAVbqAGdWCg4BGe4cUxzpPz6rzNSnPOvOcQ/sh5/wEae5K9</latexit><latexit sha1_base64="TOMUc7rB9VTaUI6ZiRtRphENRz4=">AAAB8XicbZDLSgMxFIbP1Futt6pLN8EiuCozItiVFty4rGAv2A4lk6ZtaCYzJGeEMvQt3LhQ1K1v40LwHQRfwfSy0NYfAh//fw455wSxFAZd99PJLC2vrK5l13Mbm1vbO/ndvZqJEs14lUUy0o2AGi6F4lUUKHkj1pyGgeT1YHA5zut3XBsRqRscxtwPaU+JrmAUrXUbkXPSwj5H2s4X3KI7EVkEbwaFi6/S9+nHS1Bp599bnYglIVfIJDWm6bkx+inVKJjko1wrMTymbEB7vGlR0ZAbP51MPCJH1umQbqTtU0gm7u+OlIbGDMPAVoYU+2Y+G5v/Zc0EuyU/FSpOkCs2/aibSIIRGa9POkJzhnJogTIt7KyE9ammDO2RcvYI3vzKi1A7KXpu0bt2C+VTmCoLB3AIx+DBGZThCipQBQYK7uERnhzjPDjPzuu0NOPMevbhj5y3H4LTlIo=</latexit><latexit sha1_base64="TOMUc7rB9VTaUI6ZiRtRphENRz4=">AAAB8XicbZDLSgMxFIbP1Futt6pLN8EiuCozItiVFty4rGAv2A4lk6ZtaCYzJGeEMvQt3LhQ1K1v40LwHQRfwfSy0NYfAh//fw455wSxFAZd99PJLC2vrK5l13Mbm1vbO/ndvZqJEs14lUUy0o2AGi6F4lUUKHkj1pyGgeT1YHA5zut3XBsRqRscxtwPaU+JrmAUrXUbkXPSwj5H2s4X3KI7EVkEbwaFi6/S9+nHS1Bp599bnYglIVfIJDWm6bkx+inVKJjko1wrMTymbEB7vGlR0ZAbP51MPCJH1umQbqTtU0gm7u+OlIbGDMPAVoYU+2Y+G5v/Zc0EuyU/FSpOkCs2/aibSIIRGa9POkJzhnJogTIt7KyE9ammDO2RcvYI3vzKi1A7KXpu0bt2C+VTmCoLB3AIx+DBGZThCipQBQYK7uERnhzjPDjPzuu0NOPMevbhj5y3H4LTlIo=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="fQQUssI7htwtqLGnRJG0PuZ0aRU=">AAAB5nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhKBDcuK9hWbIeSSe+0oZnMkNwRytC3cONCER/JnW9j+rPQ1gOBj3MScu+JMiUt+f63V9rY3NreKe9W9qr7B4e1o2rbprkR2BKpSs1jxC0qqbFFkhQ+ZgZ5EinsROPbWd55RmNlqh9okmGY8KGWsRScnPWUsmvWoxES79fqfsOfi61DsIQ6LNXs1756g1TkCWoSilvbDfyMwoIbkkLhtNLLLWZcjPkQuw41T9CGxXziKTtzzoDFqXFHE5u7v18UPLF2kkTuZsJpZFezmflf1s0pvgoLqbOcUIvFR3GuGKVstj4bSIOC1MQBF0a6WZkYccMFuZIqroRgdeV1aF80Ar8R3PtQhhM4hXMI4BJu4A6a0AIBGl7gDd496716H4u6St6yt2P4I+/zB2+TjuE=</latexit><latexit sha1_base64="fQQUssI7htwtqLGnRJG0PuZ0aRU=">AAAB5nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhKBDcuK9hWbIeSSe+0oZnMkNwRytC3cONCER/JnW9j+rPQ1gOBj3MScu+JMiUt+f63V9rY3NreKe9W9qr7B4e1o2rbprkR2BKpSs1jxC0qqbFFkhQ+ZgZ5EinsROPbWd55RmNlqh9okmGY8KGWsRScnPWUsmvWoxES79fqfsOfi61DsIQ6LNXs1756g1TkCWoSilvbDfyMwoIbkkLhtNLLLWZcjPkQuw41T9CGxXziKTtzzoDFqXFHE5u7v18UPLF2kkTuZsJpZFezmflf1s0pvgoLqbOcUIvFR3GuGKVstj4bSIOC1MQBF0a6WZkYccMFuZIqroRgdeV1aF80Ar8R3PtQhhM4hXMI4BJu4A6a0AIBGl7gDd496716H4u6St6yt2P4I+/zB2+TjuE=</latexit><latexit sha1_base64="RdHVnulM9Oz9vKpg4DDSQOKtqUQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwwWcLsZDYZMjuzzPQKIeQvvHhQxKt/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXTSoyY3pItDjrRXrvhVfw6ySoKcVCBHvVf+6vY1yxKukElqbSfwUwwn1KBgkk9L3czylLIRHfCOo4om3IaT+cVTcuaUPom1caWQzNXfExOaWDtOIteZUBzaZW8m/ud1Moyvw4lQaYZcscWiOJMENZm9T/rCcIZy7AhlRrhbCRtSQxm6kEouhGD55VXSvKgGfjW49yu1yzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzrPfivXsfi9aCl88cwx94nz+g8JAr</latexit><latexit sha1_base64="RdHVnulM9Oz9vKpg4DDSQOKtqUQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwwWcLsZDYZMjuzzPQKIeQvvHhQxKt/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXTSoyY3pItDjrRXrvhVfw6ySoKcVCBHvVf+6vY1yxKukElqbSfwUwwn1KBgkk9L3czylLIRHfCOo4om3IaT+cVTcuaUPom1caWQzNXfExOaWDtOIteZUBzaZW8m/ud1Moyvw4lQaYZcscWiOJMENZm9T/rCcIZy7AhlRrhbCRtSQxm6kEouhGD55VXSvKgGfjW49yu1yzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzrPfivXsfi9aCl88cwx94nz+g8JAr</latexit><latexit sha1_base64="TOMUc7rB9VTaUI6ZiRtRphENRz4=">AAAB8XicbZDLSgMxFIbP1Futt6pLN8EiuCozItiVFty4rGAv2A4lk6ZtaCYzJGeEMvQt3LhQ1K1v40LwHQRfwfSy0NYfAh//fw455wSxFAZd99PJLC2vrK5l13Mbm1vbO/ndvZqJEs14lUUy0o2AGi6F4lUUKHkj1pyGgeT1YHA5zut3XBsRqRscxtwPaU+JrmAUrXUbkXPSwj5H2s4X3KI7EVkEbwaFi6/S9+nHS1Bp599bnYglIVfIJDWm6bkx+inVKJjko1wrMTymbEB7vGlR0ZAbP51MPCJH1umQbqTtU0gm7u+OlIbGDMPAVoYU+2Y+G5v/Zc0EuyU/FSpOkCs2/aibSIIRGa9POkJzhnJogTIt7KyE9ammDO2RcvYI3vzKi1A7KXpu0bt2C+VTmCoLB3AIx+DBGZThCipQBQYK7uERnhzjPDjPzuu0NOPMevbhj5y3H4LTlIo=</latexit><latexit sha1_base64="TOMUc7rB9VTaUI6ZiRtRphENRz4=">AAAB8XicbZDLSgMxFIbP1Futt6pLN8EiuCozItiVFty4rGAv2A4lk6ZtaCYzJGeEMvQt3LhQ1K1v40LwHQRfwfSy0NYfAh//fw455wSxFAZd99PJLC2vrK5l13Mbm1vbO/ndvZqJEs14lUUy0o2AGi6F4lUUKHkj1pyGgeT1YHA5zut3XBsRqRscxtwPaU+JrmAUrXUbkXPSwj5H2s4X3KI7EVkEbwaFi6/S9+nHS1Bp599bnYglIVfIJDWm6bkx+inVKJjko1wrMTymbEB7vGlR0ZAbP51MPCJH1umQbqTtU0gm7u+OlIbGDMPAVoYU+2Y+G5v/Zc0EuyU/FSpOkCs2/aibSIIRGa9POkJzhnJogTIt7KyE9ammDO2RcvYI3vzKi1A7KXpu0bt2C+VTmCoLB3AIx+DBGZThCipQBQYK7uERnhzjPDjPzuu0NOPMevbhj5y3H4LTlIo=</latexit><latexit sha1_base64="TOMUc7rB9VTaUI6ZiRtRphENRz4=">AAAB8XicbZDLSgMxFIbP1Futt6pLN8EiuCozItiVFty4rGAv2A4lk6ZtaCYzJGeEMvQt3LhQ1K1v40LwHQRfwfSy0NYfAh//fw455wSxFAZd99PJLC2vrK5l13Mbm1vbO/ndvZqJEs14lUUy0o2AGi6F4lUUKHkj1pyGgeT1YHA5zut3XBsRqRscxtwPaU+JrmAUrXUbkXPSwj5H2s4X3KI7EVkEbwaFi6/S9+nHS1Bp599bnYglIVfIJDWm6bkx+inVKJjko1wrMTymbEB7vGlR0ZAbP51MPCJH1umQbqTtU0gm7u+OlIbGDMPAVoYU+2Y+G5v/Zc0EuyU/FSpOkCs2/aibSIIRGa9POkJzhnJogTIt7KyE9ammDO2RcvYI3vzKi1A7KXpu0bt2C+VTmCoLB3AIx+DBGZThCipQBQYK7uERnhzjPDjPzuu0NOPMevbhj5y3H4LTlIo=</latexit><latexit sha1_base64="TOMUc7rB9VTaUI6ZiRtRphENRz4=">AAAB8XicbZDLSgMxFIbP1Futt6pLN8EiuCozItiVFty4rGAv2A4lk6ZtaCYzJGeEMvQt3LhQ1K1v40LwHQRfwfSy0NYfAh//fw455wSxFAZd99PJLC2vrK5l13Mbm1vbO/ndvZqJEs14lUUy0o2AGi6F4lUUKHkj1pyGgeT1YHA5zut3XBsRqRscxtwPaU+JrmAUrXUbkXPSwj5H2s4X3KI7EVkEbwaFi6/S9+nHS1Bp599bnYglIVfIJDWm6bkx+inVKJjko1wrMTymbEB7vGlR0ZAbP51MPCJH1umQbqTtU0gm7u+OlIbGDMPAVoYU+2Y+G5v/Zc0EuyU/FSpOkCs2/aibSIIRGa9POkJzhnJogTIt7KyE9ammDO2RcvYI3vzKi1A7KXpu0bt2C+VTmCoLB3AIx+DBGZThCipQBQYK7uERnhzjPDjPzuu0NOPMevbhj5y3H4LTlIo=</latexit><latexit sha1_base64="RdHVnulM9Oz9vKpg4DDSQOKtqUQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwwWcLsZDYZMjuzzPQKIeQvvHhQxKt/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXTSoyY3pItDjrRXrvhVfw6ySoKcVCBHvVf+6vY1yxKukElqbSfwUwwn1KBgkk9L3czylLIRHfCOo4om3IaT+cVTcuaUPom1caWQzNXfExOaWDtOIteZUBzaZW8m/ud1Moyvw4lQaYZcscWiOJMENZm9T/rCcIZy7AhlRrhbCRtSQxm6kEouhGD55VXSvKgGfjW49yu1yzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzrPfivXsfi9aCl88cwx94nz+g8JAr</latexit>

o 6 ✓
<latexit sha1_base64="sVPy7EqpRaXe8EcV658xmdRtEQ8=">AAAB+3icbVDLSgNBEOyNrxhfMR69DAbBU9gVQW8GvHiMYB6QhDA76SRDZh/O9Ioh5ENyEcGDIl49+Bve/Bsnj4MmFgwUVd10TfmxkoZc99tJrayurW+kNzNb2zu7e9n9XMVEiRZYFpGKdM3nBpUMsUySFNZijTzwFVb9/tXEr96jNjIKb2kQYzPg3VB2pOBkpVY2F7GGwjujeEisQT0k3srm3YI7BVsm3pzkLz/H4ycAKLWyX412JJIAQxKKG1P33JiaQ65JCoWjTCMxGHPR512sWxryAE1zOM0+YsdWabNOpO2zEabq740hD4wZBL6dDDj1zKI3Ef/z6gl1LppDGcYJYShmhzqJYhSxSRGsLTUKUgNLuNDSZmWixzUXZOvK2BK8xS8vk8ppwXML3o2bL57BDGk4hCM4AQ/OoQjXUIIyCHiAR3iBV2fkPDtvzvtsNOXMdw7gD5yPH4Kmlvg=</latexit><latexit sha1_base64="6PVkAWk4kXlWeaBNnQJCkgHqm24=">AAAB+3icbVC7SgNBFJ31GeNrjaXNYBCswq4I2hmwsYxgHpANYXZyNxky+3DmrhiWfIgWNhaK2Fr4G3b+jbNJCk08MHA4517umeMnUmh0nG9raXlldW29sFHc3Nre2bX3Sg0dp4pDnccyVi2faZAigjoKlNBKFLDQl9D0h5e537wDpUUc3eAogU7I+pEIBGdopK5diqkn4VZLFiH1cADIunbZqTgT0EXizkj54vMhx2Ota395vZinIUTIJdO67ToJdjKmUHAJ46KXakgYH7I+tA2NWAi6k02yj+mRUXo0iJV5JsJE/b2RsVDrUeibyZDhQM97ufif104xOO9kIkpShIhPDwWppBjTvAjaEwo4ypEhjCthslI+YIpxNHUVTQnu/JcXSeOk4joV99opV0/JFAVyQA7JMXHJGamSK1IjdcLJPXkiL+TVGlvP1pv1Ph1dsmY7++QPrI8f3+OYvQ==</latexit><latexit sha1_base64="6PVkAWk4kXlWeaBNnQJCkgHqm24=">AAAB+3icbVC7SgNBFJ31GeNrjaXNYBCswq4I2hmwsYxgHpANYXZyNxky+3DmrhiWfIgWNhaK2Fr4G3b+jbNJCk08MHA4517umeMnUmh0nG9raXlldW29sFHc3Nre2bX3Sg0dp4pDnccyVi2faZAigjoKlNBKFLDQl9D0h5e537wDpUUc3eAogU7I+pEIBGdopK5diqkn4VZLFiH1cADIunbZqTgT0EXizkj54vMhx2Ota395vZinIUTIJdO67ToJdjKmUHAJ46KXakgYH7I+tA2NWAi6k02yj+mRUXo0iJV5JsJE/b2RsVDrUeibyZDhQM97ufif104xOO9kIkpShIhPDwWppBjTvAjaEwo4ypEhjCthslI+YIpxNHUVTQnu/JcXSeOk4joV99opV0/JFAVyQA7JMXHJGamSK1IjdcLJPXkiL+TVGlvP1pv1Ph1dsmY7++QPrI8f3+OYvQ==</latexit><latexit sha1_base64="r6AXouozG7la/VB64DH51MNC2g4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUQEXRbcuKxgH9CUMpnetEMnkzhzI5bQX3HjQhG3/og7/8Zpm4W2Hhg4nHMv98wJUykMet63s7a+sbm1Xdop7+7tHxy6R5WWSTLNockTmehOyAxIoaCJAiV0Ug0sDiW0w/HNzG8/gjYiUfc4SaEXs6ESkeAMrdR3KwkNJDwYyRTSAEeArO9WvZo3B10lfkGqpECj734Fg4RnMSjkkhnT9b0UeznTKLiEaTnIDKSMj9kQupYqFoPp5fPsU3pmlQGNEm2fjTBXf2/kLDZmEod2MmY4MsveTPzP62YYXfdyodIMQfHFoSiTFBM6K4IOhAaOcmIJ41rYrJSPmGYcbV1lW4K//OVV0rqo+V7Nv/Oq9cuijhI5IafknPjkitTJLWmQJuHkiTyTV/LmTJ0X5935WIyuOcXOMfkD5/MHvgiULg==</latexit>
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F1
t

<latexit sha1_base64="lnPCBgwihh62rmSSBxbJDu3RPzk=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LgrisYB/QF5k004ZmMkNyRylDwc9w40IRt/6LO//GTNuFth4IHM65l3ty/FgKg6777Swtr6yurec28ptb2zu7hb39mokSzXiVRTLSDZ8aLoXiVRQoeSPWnIa+5HV/eJ359QeujYjUPY5i3g5pX4lAMIpW6rRCigM/SG/GHa+L3ULRLbkTkEXizUixfHjWfwKASrfw1epFLAm5QiapMU3PjbGdUo2CST7OtxLDY8qGtM+blioactNOJ6nH5MQqPRJE2j6FZKL+3khpaMwo9O1kltLMe5n4n9dMMLhqp0LFCXLFpoeCRBKMSFYB6QnNGcqRJZRpYbMSNqCaMrRF5W0J3vyXF0ntvOS5Je/OtnEBU+TgCI7hFDy4hDLcQgWqwEDDM7zCm/PovDjvzsd0dMmZ7RzAHzifP1BIk8o=</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="SSbpW/qad9dr/a4oLs/6o9UAr88=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCIC4r2Af0RSbNtKGZzJDcUcrQ/3DjQhG3/os7/8ZMOwttPRA4nHMv9+T4sRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtJtnxouheINFCh5O9achr7kLX9yk/mtR66NiNQDTmPeC+lIiUAwilbqd0OKYz9Ib2d9b4CDcsWtunOQVeLlpAI56oPyV3cYsSTkCpmkxnQ8N8ZeSjUKJvms1E0Mjymb0BHvWKpoyE0vnaeekTOrDEkQafsUkrn6eyOloTHT0LeTWUqz7GXif14nweC6lwoVJ8gVWxwKEkkwIlkFZCg0ZyinllCmhc1K2JhqytAWVbIleMtfXiXNi6rnVr17t1K7zOsowgmcwjl4cAU1uIM6NICBhmd4hTfnyXlx3p2PxWjByXeO4Q+czx9qbZJi</latexit>

F2
t

<latexit sha1_base64="YSfaX/Lq8t0oAOcE9BqS9v6Zhfg=">AAAB9XicbVDLSsNAFL2pr1pf9bFzEyyCG0tSBF0WBHFZwT6gTctkOmmHTiZh5kYpoeBnuHGhiFv/xZ1/46TtQlsPDBzOuZd75vix4Bod59vKrayurW/kNwtb2zu7e8X9g4aOEkVZnUYiUi2faCa4ZHXkKFgrVoyEvmBNf3Sd+c0HpjSP5D2OY+aFZCB5wClBI3U7IcGhH6Q3k26lh71iySk7U9jLxJ2TUvXofPAEALVe8avTj2gSMolUEK3brhOjlxKFnAo2KXQSzWJCR2TA2oZKEjLtpdPUE/vUKH07iJR5Eu2p+nsjJaHW49A3k1lKvehl4n9eO8Hgyku5jBNkks4OBYmwMbKzCuw+V4yiGBtCqOImq02HRBGKpqiCKcFd/PIyaVTKrlN270wbFzBDHo7hBM7AhUuowi3UoA4UFDzDK7xZj9aL9W59zEZz1nznEP7A+vwBUc6Tyw==</latexit><latexit sha1_base64="b+xGtgNeJFr1PaN7DIWiQV9NiLQ=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0WBHFZwT6wLybTSTt0MgkzN5YS+h9uFBRx67+482+ctF1o64GBwzn3cs8cLxJco+N8Wyura+sbmexmbmt7Z3cvv39Q02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yc2kU+piN19wis4U9jJx56RQPjrvjzIvD5Vu/qvVC2kcMIlUEK2brhNhOyEKORVskmvFmkWEDkmfNQ2VJGC6nUxTT+xTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTAnu4peXSa1UdJ2ie2fauIAZsnAMJ3AGLlxCGW6hAlWgoOAJXuHNGlnP1rv1MRtdseY7h/AH1ucPmhyUwQ==</latexit><latexit sha1_base64="b+xGtgNeJFr1PaN7DIWiQV9NiLQ=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0WBHFZwT6wLybTSTt0MgkzN5YS+h9uFBRx67+482+ctF1o64GBwzn3cs8cLxJco+N8Wyura+sbmexmbmt7Z3cvv39Q02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yc2kU+piN19wis4U9jJx56RQPjrvjzIvD5Vu/qvVC2kcMIlUEK2brhNhOyEKORVskmvFmkWEDkmfNQ2VJGC6nUxTT+xTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTAnu4peXSa1UdJ2ie2fauIAZsnAMJ3AGLlxCGW6hAlWgoOAJXuHNGlnP1rv1MRtdseY7h/AH1ucPmhyUwQ==</latexit><latexit sha1_base64="6a88EkJH8iiUaw5vujPyf/1nWPY=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclZki6LIgiMsK9gF9kUkzbWgmMyR3lDL0P9y4UMSt/+LOvzHTzkJbDwQO59zLPTl+LIVB1/121tY3Nre2CzvF3b39g8PS0XHTRIlmvMEiGem2Tw2XQvEGCpS8HWtOQ1/ylj+5yfzWI9dGROoBpzHvhXSkRCAYRSv1uyHFsR+kt7N+dYCDUtmtuHOQVeLlpAw56oPSV3cYsSTkCpmkxnQ8N8ZeSjUKJvms2E0Mjymb0BHvWKpoyE0vnaeekXOrDEkQafsUkrn6eyOloTHT0LeTWUqz7GXif14nweC6lwoVJ8gVWxwKEkkwIlkFZCg0ZyinllCmhc1K2JhqytAWVbQleMtfXiXNasVzK969W65d5nUU4BTO4AI8uIIa3EEdGsBAwzO8wpvz5Lw4787HYnTNyXdO4A+czx9r85Jj</latexit>

S2
t

<latexit sha1_base64="w40Qy61/95/0JrHKw9XuOREKe1A=">AAAB9XicbVDLSsNAFL2pr1pf9bFzEyyCG0tSBF0W3LisaB/QpmUynbRDJ5Mwc6OUUPAz3LhQxK3/4s6/cdJ2oa0HBg7n3Ms9c/xYcI2O823lVlbX1jfym4Wt7Z3dveL+QUNHiaKsTiMRqZZPNBNcsjpyFKwVK0ZCX7CmP7rO/OYDU5pH8h7HMfNCMpA84JSgkbqdkODQD9K7SbfSw16x5JSdKexl4s5JqXp0PngCgFqv+NXpRzQJmUQqiNZt14nRS4lCTgWbFDqJZjGhIzJgbUMlCZn20mnqiX1qlL4dRMo8ifZU/b2RklDrceibySylXvQy8T+vnWBw5aVcxgkySWeHgkTYGNlZBXafK0ZRjA0hVHGT1aZDoghFU1TBlOAufnmZNCpl1ym7t6aNC5ghD8dwAmfgwiVU4QZqUAcKCp7hFd6sR+vFerc+ZqM5a75zCH9gff4AZcOT2A==</latexit><latexit sha1_base64="52FYRkQbIyRDsdWb32XfYs2e5Vc=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0W3LisaB/YF5PppB06mYSZG0sJ/Q83Coq49V/c+TdO2i609cDA4Zx7uWeOFwmu0XG+rZXVtfWNTHYzt7W9s7uX3z+o6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveG16lff2RK81De4zhi7YD0Jfc5JWikTisgOPD85G7SKXWxmy84RWcKe5m4c1IoH533R5mXh0o3/9XqhTQOmEQqiNZN14mwnRCFnAo2ybVizSJCh6TPmoZKEjDdTqapJ/apUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqJypgR38cvLpFYquk7RvTVtXMAMWTiGEzgDFy6hDDdQgSpQUPAEr/Bmjaxn6936mI2uWPOdQ/gD6/MHrhGUzg==</latexit><latexit sha1_base64="52FYRkQbIyRDsdWb32XfYs2e5Vc=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0W3LisaB/YF5PppB06mYSZG0sJ/Q83Coq49V/c+TdO2i609cDA4Zx7uWeOFwmu0XG+rZXVtfWNTHYzt7W9s7uX3z+o6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveG16lff2RK81De4zhi7YD0Jfc5JWikTisgOPD85G7SKXWxmy84RWcKe5m4c1IoH533R5mXh0o3/9XqhTQOmEQqiNZN14mwnRCFnAo2ybVizSJCh6TPmoZKEjDdTqapJ/apUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqJypgR38cvLpFYquk7RvTVtXMAMWTiGEzgDFy6hDDdQgSpQUPAEr/Bmjaxn6936mI2uWPOdQ/gD6/MHrhGUzg==</latexit><latexit sha1_base64="I/9Wc+BqWUwsXvJNo79qs6sAYjA=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLgxmVF+4C+yKSZNjSTGZI7Shn6H25cKOLWf3Hn35hpZ6GtBwKHc+7lnhw/lsKg6347a+sbm1vbhZ3i7t7+wWHp6LhpokQz3mCRjHTbp4ZLoXgDBUrejjWnoS95y5/cZH7rkWsjIvWA05j3QjpSIhCMopX63ZDi2A/S+1m/OsBBqexW3DnIKvFyUoYc9UHpqzuMWBJyhUxSYzqeG2MvpRoFk3xW7CaGx5RN6Ih3LFU05KaXzlPPyLlVhiSItH0KyVz9vZHS0Jhp6NvJLKVZ9jLxP6+TYHDdS4WKE+SKLQ4FiSQYkawCMhSaM5RTSyjTwmYlbEw1ZWiLKtoSvOUvr5JmteK5Fe/OLdcu8zoKcApncAEeXEENbqEODWCg4Rle4c15cl6cd+djMbrm5Dsn8AfO5w9/6JJw</latexit>

S1
t

<latexit sha1_base64="+ZC0JRnFw6IV9/r6K0IQjwvA4yc=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LblxWtA9opyWTZtrQTGZI7ihlKPgZblwo4tZ/ceffmD4W2nogcDjnXu7JCRIpDLrut7O0vLK6tp7byG9ube/sFvb2ayZONeNVFstYNwJquBSKV1Gg5I1EcxoFkteDwfXYrz9wbUSs7nGYcD+iPSVCwShaqd2KKPaDMLsbtb0OdgpFt+ROQBaJNyPF8uFZ7wkAKp3CV6sbszTiCpmkxjQ9N0E/oxoFk3yUb6WGJ5QNaI83LVU04sbPJqlH5MQqXRLG2j6FZKL+3shoZMwwCuzkOKWZ98bif14zxfDKz4RKUuSKTQ+FqSQYk3EFpCs0ZyiHllCmhc1KWJ9qytAWlbclePNfXiS185Lnlrxb28YFTJGDIziGU/DgEspwAxWoAgMNz/AKb86j8+K8Ox/T0SVntnMAf+B8/gBkPZPX</latexit><latexit sha1_base64="xXCTkKBIxWQkDJn3vc4d/SSDpNI=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2k43axWyg6JWcKe5m4c1IsH571R9mXh0q38NXqhTQOmEQqiNZN14mwnRCFnAo2ybdizSJCh6TPmoZKEjDdTqapJ/aJUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqLypgR38cvLpHZecp2Se2vauIAZcnAEx3AKLlxCGW6gAlWgoOAJXuHNGlnP1rv1MRvNWPOdA/gD6/MHrIuUzQ==</latexit><latexit sha1_base64="xXCTkKBIxWQkDJn3vc4d/SSDpNI=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2k43axWyg6JWcKe5m4c1IsH571R9mXh0q38NXqhTQOmEQqiNZN14mwnRCFnAo2ybdizSJCh6TPmoZKEjDdTqapJ/aJUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqLypgR38cvLpHZecp2Se2vauIAZcnAEx3AKLlxCGW6gAlWgoOAJXuHNGlnP1rv1MRvNWPOdA/gD6/MHrIuUzQ==</latexit><latexit sha1_base64="hY3m3Wc765S0dCsvqotn77+OMfM=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7QPaacmkmTY0kxmSO0oZ+h9uXCji1n9x59+YtrPQ1gOBwzn3ck9OkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3grGNzO/9ci1EbF6wEnC/YgOlQgFo2ilXjeiOArC7H7a8/rYL1fcqjsHWSVeTiqQo94vf3UHMUsjrpBJakzHcxP0M6pRMMmnpW5qeELZmA55x1JFI278bJ56Ss6sMiBhrO1TSObq742MRsZMosBOzlKaZW8m/ud1Ugyv/UyoJEWu2OJQmEqCMZlVQAZCc4ZyYgllWtishI2opgxtUSVbgrf85VXSvKh6btW7cyu1y7yOIpzAKZyDB1dQg1uoQwMYaHiGV3hznpwX5935WIwWnHznGP7A+fwBfmKSbw==</latexit>

{It, ⇠t}N
<latexit sha1_base64="PtZBmMXjmi1HqwqJ+YubSC4aKIY=">AAACAnicbVA9S8RAEJ347fkVtVFsFg/BQo7ExisFG21EwfMOLiFs9ja6uPlgdyKeIdj4V2wsFLH1V9gJ/hj3Pgq988HA470ZZuaFmRQaHefLmpicmp6ZnZuvLCwuLa/Yq2uXOs0V4w2WylS1Qqq5FAlvoEDJW5niNA4lb4Y3Rz2/ecuVFmlygd2M+zG9SkQkGEUjBfamV3gxxeswKk4CLPeIdycC9MrgNLCrTs3pg4wTd0iqhxv332BwFtifXidlecwTZJJq3XadDP2CKhRM8rLi5ZpnlN3QK942NKEx137Rf6EkO0bpkChVphIkffX3REFjrbtxaDp75+pRryf+57VzjOp+IZIsR56wwaIolwRT0suDdITiDGXXEMqUMLcSdk0VZWhSq5gQ3NGXx8nlfs11au65SaMOA8zBFmzDLrhwAIdwDGfQAAYP8AQv8Go9Ws/Wm/U+aJ2whjPr8AfWxw9m5Jjg</latexit><latexit sha1_base64="zV9TLPrQjy/3jm1J6Dj2nfOpw4E=">AAACAnicbVC7SgNBFJ2NryS+ojaKzWAQLCTs2pgyaKONRDAPyIZldjKbDJl9MHNXjEvQwl+xsVDU1q+wE/wYZ5MUmnjgwuGce7n3HjcSXIFpfhmZufmFxaVsLr+8srq2XtjYrKswlpTVaChC2XSJYoIHrAYcBGtGkhHfFazh9k9Tv3HNpOJhcAWDiLV90g24xykBLTmFHTuxfQI910vOHRgeYvuGO2APnQunUDRL5gh4llgTUqxs337n7t9Oqk7h0+6ENPZZAFQQpVqWGUE7IRI4FWyYt2PFIkL7pMtamgbEZ6qdjF4Y4n2tdLAXSl0B4JH6eyIhvlID39Wd6blq2kvF/7xWDF65nfAgioEFdLzIiwWGEKd54A6XjIIYaEKo5PpWTHtEEgo6tbwOwZp+eZbUj0qWWbIudRplNEYW7aI9dIAsdIwq6AxVUQ1RdIce0TN6MR6MJ+PVeB+3ZozJzBb6A+PjB2RQml0=</latexit><latexit sha1_base64="zV9TLPrQjy/3jm1J6Dj2nfOpw4E=">AAACAnicbVC7SgNBFJ2NryS+ojaKzWAQLCTs2pgyaKONRDAPyIZldjKbDJl9MHNXjEvQwl+xsVDU1q+wE/wYZ5MUmnjgwuGce7n3HjcSXIFpfhmZufmFxaVsLr+8srq2XtjYrKswlpTVaChC2XSJYoIHrAYcBGtGkhHfFazh9k9Tv3HNpOJhcAWDiLV90g24xykBLTmFHTuxfQI910vOHRgeYvuGO2APnQunUDRL5gh4llgTUqxs337n7t9Oqk7h0+6ENPZZAFQQpVqWGUE7IRI4FWyYt2PFIkL7pMtamgbEZ6qdjF4Y4n2tdLAXSl0B4JH6eyIhvlID39Wd6blq2kvF/7xWDF65nfAgioEFdLzIiwWGEKd54A6XjIIYaEKo5PpWTHtEEgo6tbwOwZp+eZbUj0qWWbIudRplNEYW7aI9dIAsdIwq6AxVUQ1RdIce0TN6MR6MJ+PVeB+3ZozJzBb6A+PjB2RQml0=</latexit><latexit sha1_base64="fT3y9EB3thfSWzwgGQUL/ASbTa4=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkrixi4LbnQjFewDmhAm00k7dPJg5kYsIbjxV9y4UMStX+HOv3HSZqGtBy4czrmXe+/xE8EVWNa3sbS8srq2Xtmobm5t7+yae/sdFaeSsjaNRSx7PlFM8Ii1gYNgvUQyEvqCdf3xZeF375lUPI7uYJIwNyTDiAecEtCSZx46mRMSGPlBdu1BfoadB+6Bk3s3nlmz6tYUeJHYJamhEi3P/HIGMU1DFgEVRKm+bSXgZkQCp4LlVSdVLCF0TIasr2lEQqbcbPpCjk+0MsBBLHVFgKfq74mMhEpNQl93Fueqea8Q//P6KQQNN+NRkgKL6GxRkAoMMS7ywAMuGQUx0YRQyfWtmI6IJBR0alUdgj3/8iLpnNdtq27fWrVmo4yjgo7QMTpFNrpATXSFWqiNKHpEz+gVvRlPxovxbnzMWpeMcuYA/YHx+QMh3pcy</latexit>
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F1
t

<latexit sha1_base64="lnPCBgwihh62rmSSBxbJDu3RPzk=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LgrisYB/QF5k004ZmMkNyRylDwc9w40IRt/6LO//GTNuFth4IHM65l3ty/FgKg6777Swtr6yurec28ptb2zu7hb39mokSzXiVRTLSDZ8aLoXiVRQoeSPWnIa+5HV/eJ359QeujYjUPY5i3g5pX4lAMIpW6rRCigM/SG/GHa+L3ULRLbkTkEXizUixfHjWfwKASrfw1epFLAm5QiapMU3PjbGdUo2CST7OtxLDY8qGtM+blioactNOJ6nH5MQqPRJE2j6FZKL+3khpaMwo9O1kltLMe5n4n9dMMLhqp0LFCXLFpoeCRBKMSFYB6QnNGcqRJZRpYbMSNqCaMrRF5W0J3vyXF0ntvOS5Je/OtnEBU+TgCI7hFDy4hDLcQgWqwEDDM7zCm/PovDjvzsd0dMmZ7RzAHzifP1BIk8o=</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="SSbpW/qad9dr/a4oLs/6o9UAr88=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCIC4r2Af0RSbNtKGZzJDcUcrQ/3DjQhG3/os7/8ZMOwttPRA4nHMv9+T4sRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtJtnxouheINFCh5O9achr7kLX9yk/mtR66NiNQDTmPeC+lIiUAwilbqd0OKYz9Ib2d9b4CDcsWtunOQVeLlpAI56oPyV3cYsSTkCpmkxnQ8N8ZeSjUKJvms1E0Mjymb0BHvWKpoyE0vnaeekTOrDEkQafsUkrn6eyOloTHT0LeTWUqz7GXif14nweC6lwoVJ8gVWxwKEkkwIlkFZCg0ZyinllCmhc1K2JhqytAWVbIleMtfXiXNi6rnVr17t1K7zOsowgmcwjl4cAU1uIM6NICBhmd4hTfnyXlx3p2PxWjByXeO4Q+czx9qbZJi</latexit>

F2
t

<latexit sha1_base64="YSfaX/Lq8t0oAOcE9BqS9v6Zhfg=">AAAB9XicbVDLSsNAFL2pr1pf9bFzEyyCG0tSBF0WBHFZwT6gTctkOmmHTiZh5kYpoeBnuHGhiFv/xZ1/46TtQlsPDBzOuZd75vix4Bod59vKrayurW/kNwtb2zu7e8X9g4aOEkVZnUYiUi2faCa4ZHXkKFgrVoyEvmBNf3Sd+c0HpjSP5D2OY+aFZCB5wClBI3U7IcGhH6Q3k26lh71iySk7U9jLxJ2TUvXofPAEALVe8avTj2gSMolUEK3brhOjlxKFnAo2KXQSzWJCR2TA2oZKEjLtpdPUE/vUKH07iJR5Eu2p+nsjJaHW49A3k1lKvehl4n9eO8Hgyku5jBNkks4OBYmwMbKzCuw+V4yiGBtCqOImq02HRBGKpqiCKcFd/PIyaVTKrlN270wbFzBDHo7hBM7AhUuowi3UoA4UFDzDK7xZj9aL9W59zEZz1nznEP7A+vwBUc6Tyw==</latexit><latexit sha1_base64="b+xGtgNeJFr1PaN7DIWiQV9NiLQ=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0WBHFZwT6wLybTSTt0MgkzN5YS+h9uFBRx67+482+ctF1o64GBwzn3cs8cLxJco+N8Wyura+sbmexmbmt7Z3cvv39Q02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yc2kU+piN19wis4U9jJx56RQPjrvjzIvD5Vu/qvVC2kcMIlUEK2brhNhOyEKORVskmvFmkWEDkmfNQ2VJGC6nUxTT+xTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTAnu4peXSa1UdJ2ie2fauIAZsnAMJ3AGLlxCGW6hAlWgoOAJXuHNGlnP1rv1MRtdseY7h/AH1ucPmhyUwQ==</latexit><latexit sha1_base64="b+xGtgNeJFr1PaN7DIWiQV9NiLQ=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0WBHFZwT6wLybTSTt0MgkzN5YS+h9uFBRx67+482+ctF1o64GBwzn3cs8cLxJco+N8Wyura+sbmexmbmt7Z3cvv39Q02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yc2kU+piN19wis4U9jJx56RQPjrvjzIvD5Vu/qvVC2kcMIlUEK2brhNhOyEKORVskmvFmkWEDkmfNQ2VJGC6nUxTT+xTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTAnu4peXSa1UdJ2ie2fauIAZsnAMJ3AGLlxCGW6hAlWgoOAJXuHNGlnP1rv1MRtdseY7h/AH1ucPmhyUwQ==</latexit><latexit sha1_base64="6a88EkJH8iiUaw5vujPyf/1nWPY=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclZki6LIgiMsK9gF9kUkzbWgmMyR3lDL0P9y4UMSt/+LOvzHTzkJbDwQO59zLPTl+LIVB1/121tY3Nre2CzvF3b39g8PS0XHTRIlmvMEiGem2Tw2XQvEGCpS8HWtOQ1/ylj+5yfzWI9dGROoBpzHvhXSkRCAYRSv1uyHFsR+kt7N+dYCDUtmtuHOQVeLlpAw56oPSV3cYsSTkCpmkxnQ8N8ZeSjUKJvms2E0Mjymb0BHvWKpoyE0vnaeekXOrDEkQafsUkrn6eyOloTHT0LeTWUqz7GXif14nweC6lwoVJ8gVWxwKEkkwIlkFZCg0ZyinllCmhc1K2JhqytAWVbQleMtfXiXNasVzK969W65d5nUU4BTO4AI8uIIa3EEdGsBAwzO8wpvz5Lw4787HYnTNyXdO4A+czx9r85Jj</latexit>

F3
t

<latexit sha1_base64="TeOvM5ArAoT53jv0W1hPnDMJXs8=">AAAB9XicbVDJSgNBFHwTtxi3uNy8NAbBi2FGBT0GBPEYwSyQTEJPpydp0rPQ/UYJQ8DP8OJBEa/+izf/xp4kB00saCiq3uNVlxdLodG2v63c0vLK6lp+vbCxubW9U9zdq+soUYzXWCQj1fSo5lKEvIYCJW/GitPAk7zhDa8zv/HAlRZReI+jmLsB7YfCF4yikTrtgOLA89Obcee8i91iyS7bE5BF4sxIqXJw2n8CgGq3+NXuRSwJeIhMUq1bjh2jm1KFgkk+LrQTzWPKhrTPW4aGNODaTSepx+TYKD3iR8q8EMlE/b2R0kDrUeCZySylnvcy8T+vlaB/5aYijBPkIZse8hNJMCJZBaQnFGcoR4ZQpoTJStiAKsrQFFUwJTjzX14k9bOyY5edO9PGBUyRh0M4ghNw4BIqcAtVqAEDBc/wCm/Wo/VivVsf09GcNdvZhz+wPn8AU1STzA==</latexit><latexit sha1_base64="rZVbI+AYB9wK5hfgFJ5lgcJjWmQ=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSFXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0rrQ1gMDh3Pu5Z45XiS4Rsf5sjJLyyur2dxafn1jc2u7sLNb02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1K//sCU5qG8w3HE2gHpS+5zStBInVZAcOD5yfWkc9bFbqHolJwp7EXi/pBief+kP8o+31e6hc9WL6RxwCRSQbRuuk6E7YQo5FSwSb4VaxYROiR91jRUkoDpdjJNPbGPjNKz/VCZJ9Geqr83EhJoPQ48M5mm1PNeKv7nNWP0L9sJl1GMTNLZIT8WNoZ2WoHd44pRFGNDCFXcZLXpgChC0RSVNyW4819eJLXTkuuU3FvTxjnMkIMDOIRjcOECynADFagCBQWP8AKv1sh6st6s99loxvrZ2YM/sD6+AZuilMI=</latexit><latexit sha1_base64="rZVbI+AYB9wK5hfgFJ5lgcJjWmQ=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSFXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0rrQ1gMDh3Pu5Z45XiS4Rsf5sjJLyyur2dxafn1jc2u7sLNb02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1K//sCU5qG8w3HE2gHpS+5zStBInVZAcOD5yfWkc9bFbqHolJwp7EXi/pBief+kP8o+31e6hc9WL6RxwCRSQbRuuk6E7YQo5FSwSb4VaxYROiR91jRUkoDpdjJNPbGPjNKz/VCZJ9Geqr83EhJoPQ48M5mm1PNeKv7nNWP0L9sJl1GMTNLZIT8WNoZ2WoHd44pRFGNDCFXcZLXpgChC0RSVNyW4819eJLXTkuuU3FvTxjnMkIMDOIRjcOECynADFagCBQWP8AKv1sh6st6s99loxvrZ2YM/sD6+AZuilMI=</latexit><latexit sha1_base64="WNe7brbRKZm3ALKaoj8QI/lwfmo=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRkVdFkQxGUF+4C+yKSZNjSTGZI7Shn6H25cKOLWf3Hn35hpZ6GtBwKHc+7lnhw/lsKg6347K6tr6xubha3i9s7u3n7p4LBhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x/fZH7zkWsjIvWAk5h3QzpUIhCMopV6nZDiyA/S22nvoo/9UtmtuDOQZeLlpAw5av3SV2cQsSTkCpmkxrQ9N8ZuSjUKJvm02EkMjykb0yFvW6poyE03naWeklOrDEgQafsUkpn6eyOloTGT0LeTWUqz6GXif147weC6mwoVJ8gVmx8KEkkwIlkFZCA0ZygnllCmhc1K2IhqytAWVbQleItfXiaN84rnVrx7t1y9zOsowDGcwBl4cAVVuIMa1IGBhmd4hTfnyXlx3p2P+eiKk+8cwR84nz9teZJk</latexit>

S3
t

<latexit sha1_base64="AgBtdGTbY7KXiF824FFtZ0imFWI=">AAAB9XicbVDJSgNBFHwTtxi3uNy8NAbBi2FGBT0GvHiMaBZIJqGn05M06VnofqOEIeBnePGgiFf/xZt/Y0+SgyYWNBRV7/Gqy4ul0Gjb31ZuaXlldS2/XtjY3NreKe7u1XWUKMZrLJKRanpUcylCXkOBkjdjxWngSd7whteZ33jgSosovMdRzN2A9kPhC0bRSJ12QHHg+enduHPexW6xZJftCcgicWakVDk47T8BQLVb/Gr3IpYEPEQmqdYtx47RTalCwSQfF9qJ5jFlQ9rnLUNDGnDtppPUY3JslB7xI2VeiGSi/t5IaaD1KPDMZJZSz3uZ+J/XStC/clMRxgnykE0P+YkkGJGsAtITijOUI0MoU8JkJWxAFWVoiiqYEpz5Ly+S+lnZscvOrWnjAqbIwyEcwQk4cAkVuIEq1ICBgmd4hTfr0Xqx3q2P6WjOmu3swx9Ynz9nSZPZ</latexit><latexit sha1_base64="XRYu97Axa/Jc7A6HTXU3wkLTcUU=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSFXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984aV1o64GBwzn3cs8cLxJco+N8WZml5ZXVbG4tv76xubVd2Nmt6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveGV6lff2BK81De4Thi7YD0Jfc5JWikTisgOPD85HbSOetit1B0Ss4U9iJxf0ixvH/SH2Wf7yvdwmerF9I4YBKpIFo3XSfCdkIUcirYJN+KNYsIHZI+axoqScB0O5mmnthHRunZfqjMk2hP1d8bCQm0HgeemUxT6nkvFf/zmjH6l+2EyyhGJunskB8LG0M7rcDuccUoirEhhCpustp0QBShaIrKmxLc+S8vktppyXVK7o1p4xxmyMEBHMIxuHABZbiGClSBgoJHeIFXa2Q9WW/W+2w0Y/3s7MEfWB/fr5eUzw==</latexit><latexit sha1_base64="XRYu97Axa/Jc7A6HTXU3wkLTcUU=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSFXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984aV1o64GBwzn3cs8cLxJco+N8WZml5ZXVbG4tv76xubVd2Nmt6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveGV6lff2BK81De4Thi7YD0Jfc5JWikTisgOPD85HbSOetit1B0Ss4U9iJxf0ixvH/SH2Wf7yvdwmerF9I4YBKpIFo3XSfCdkIUcirYJN+KNYsIHZI+axoqScB0O5mmnthHRunZfqjMk2hP1d8bCQm0HgeemUxT6nkvFf/zmjH6l+2EyyhGJunskB8LG0M7rcDuccUoirEhhCpustp0QBShaIrKmxLc+S8vktppyXVK7o1p4xxmyMEBHMIxuHABZbiGClSBgoJHeIFXa2Q9WW/W+2w0Y/3s7MEfWB/fr5eUzw==</latexit><latexit sha1_base64="t65hbJUORQz5y5qYhp1cDXMJz0o=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRkVdFlw47KifUA7LZk004ZmMkNyRylD/8ONC0Xc+i/u/BvTdhbaeiBwOOde7skJEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4PRzdRvPnJtRKwecJxwP6IDJULBKFqp24koDoMwu590L3rYK5XdijsDWSZeTsqQo9YrfXX6MUsjrpBJakzbcxP0M6pRMMknxU5qeELZiA5421JFI278bJZ6Qk6t0idhrO1TSGbq742MRsaMo8BOTlOaRW8q/ue1Uwyv/UyoJEWu2PxQmEqCMZlWQPpCc4ZybAllWtishA2ppgxtUUVbgrf45WXSOK94bsW7c8vVy7yOAhzDCZyBB1dQhVuoQR0YaHiGV3hznpwX5935mI+uOPnOEfyB8/kDgW6ScQ==</latexit>

S2
t

<latexit sha1_base64="w40Qy61/95/0JrHKw9XuOREKe1A=">AAAB9XicbVDLSsNAFL2pr1pf9bFzEyyCG0tSBF0W3LisaB/QpmUynbRDJ5Mwc6OUUPAz3LhQxK3/4s6/cdJ2oa0HBg7n3Ms9c/xYcI2O823lVlbX1jfym4Wt7Z3dveL+QUNHiaKsTiMRqZZPNBNcsjpyFKwVK0ZCX7CmP7rO/OYDU5pH8h7HMfNCMpA84JSgkbqdkODQD9K7SbfSw16x5JSdKexl4s5JqXp0PngCgFqv+NXpRzQJmUQqiNZt14nRS4lCTgWbFDqJZjGhIzJgbUMlCZn20mnqiX1qlL4dRMo8ifZU/b2RklDrceibySylXvQy8T+vnWBw5aVcxgkySWeHgkTYGNlZBXafK0ZRjA0hVHGT1aZDoghFU1TBlOAufnmZNCpl1ym7t6aNC5ghD8dwAmfgwiVU4QZqUAcKCp7hFd6sR+vFerc+ZqM5a75zCH9gff4AZcOT2A==</latexit><latexit sha1_base64="52FYRkQbIyRDsdWb32XfYs2e5Vc=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0W3LisaB/YF5PppB06mYSZG0sJ/Q83Coq49V/c+TdO2i609cDA4Zx7uWeOFwmu0XG+rZXVtfWNTHYzt7W9s7uX3z+o6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveG16lff2RK81De4zhi7YD0Jfc5JWikTisgOPD85G7SKXWxmy84RWcKe5m4c1IoH533R5mXh0o3/9XqhTQOmEQqiNZN14mwnRCFnAo2ybVizSJCh6TPmoZKEjDdTqapJ/apUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqJypgR38cvLpFYquk7RvTVtXMAMWTiGEzgDFy6hDDdQgSpQUPAEr/Bmjaxn6936mI2uWPOdQ/gD6/MHrhGUzg==</latexit><latexit sha1_base64="52FYRkQbIyRDsdWb32XfYs2e5Vc=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0W3LisaB/YF5PppB06mYSZG0sJ/Q83Coq49V/c+TdO2i609cDA4Zx7uWeOFwmu0XG+rZXVtfWNTHYzt7W9s7uX3z+o6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveG16lff2RK81De4zhi7YD0Jfc5JWikTisgOPD85G7SKXWxmy84RWcKe5m4c1IoH533R5mXh0o3/9XqhTQOmEQqiNZN14mwnRCFnAo2ybVizSJCh6TPmoZKEjDdTqapJ/apUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqJypgR38cvLpFYquk7RvTVtXMAMWTiGEzgDFy6hDDdQgSpQUPAEr/Bmjaxn6936mI2uWPOdQ/gD6/MHrhGUzg==</latexit><latexit sha1_base64="I/9Wc+BqWUwsXvJNo79qs6sAYjA=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLgxmVF+4C+yKSZNjSTGZI7Shn6H25cKOLWf3Hn35hpZ6GtBwKHc+7lnhw/lsKg6347a+sbm1vbhZ3i7t7+wWHp6LhpokQz3mCRjHTbp4ZLoXgDBUrejjWnoS95y5/cZH7rkWsjIvWA05j3QjpSIhCMopX63ZDi2A/S+1m/OsBBqexW3DnIKvFyUoYc9UHpqzuMWBJyhUxSYzqeG2MvpRoFk3xW7CaGx5RN6Ih3LFU05KaXzlPPyLlVhiSItH0KyVz9vZHS0Jhp6NvJLKVZ9jLxP6+TYHDdS4WKE+SKLQ4FiSQYkawCMhSaM5RTSyjTwmYlbEw1ZWiLKtoSvOUvr5JmteK5Fe/OLdcu8zoKcApncAEeXEENbqEODWCg4Rle4c15cl6cd+djMbrm5Dsn8AfO5w9/6JJw</latexit>

S1
t

<latexit sha1_base64="+ZC0JRnFw6IV9/r6K0IQjwvA4yc=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LblxWtA9opyWTZtrQTGZI7ihlKPgZblwo4tZ/ceffmD4W2nogcDjnXu7JCRIpDLrut7O0vLK6tp7byG9ube/sFvb2ayZONeNVFstYNwJquBSKV1Gg5I1EcxoFkteDwfXYrz9wbUSs7nGYcD+iPSVCwShaqd2KKPaDMLsbtb0OdgpFt+ROQBaJNyPF8uFZ7wkAKp3CV6sbszTiCpmkxjQ9N0E/oxoFk3yUb6WGJ5QNaI83LVU04sbPJqlH5MQqXRLG2j6FZKL+3shoZMwwCuzkOKWZ98bif14zxfDKz4RKUuSKTQ+FqSQYk3EFpCs0ZyiHllCmhc1KWJ9qytAWlbclePNfXiS185Lnlrxb28YFTJGDIziGU/DgEspwAxWoAgMNz/AKb86j8+K8Ox/T0SVntnMAf+B8/gBkPZPX</latexit><latexit sha1_base64="xXCTkKBIxWQkDJn3vc4d/SSDpNI=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2k43axWyg6JWcKe5m4c1IsH571R9mXh0q38NXqhTQOmEQqiNZN14mwnRCFnAo2ybdizSJCh6TPmoZKEjDdTqapJ/aJUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqLypgR38cvLpHZecp2Se2vauIAZcnAEx3AKLlxCGW6gAlWgoOAJXuHNGlnP1rv1MRvNWPOdA/gD6/MHrIuUzQ==</latexit><latexit sha1_base64="xXCTkKBIxWQkDJn3vc4d/SSDpNI=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2k43axWyg6JWcKe5m4c1IsH571R9mXh0q38NXqhTQOmEQqiNZN14mwnRCFnAo2ybdizSJCh6TPmoZKEjDdTqapJ/aJUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqLypgR38cvLpHZecp2Se2vauIAZcnAEx3AKLlxCGW6gAlWgoOAJXuHNGlnP1rv1MRvNWPOdA/gD6/MHrIuUzQ==</latexit><latexit sha1_base64="hY3m3Wc765S0dCsvqotn77+OMfM=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7QPaacmkmTY0kxmSO0oZ+h9uXCji1n9x59+YtrPQ1gOBwzn3ck9OkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3grGNzO/9ci1EbF6wEnC/YgOlQgFo2ilXjeiOArC7H7a8/rYL1fcqjsHWSVeTiqQo94vf3UHMUsjrpBJakzHcxP0M6pRMMmnpW5qeELZmA55x1JFI278bJ56Ss6sMiBhrO1TSObq742MRsZMosBOzlKaZW8m/ud1Ugyv/UyoJEWu2OJQmEqCMZlVQAZCc4ZyYgllWtishI2opgxtUSVbgrf85VXSvKh6btW7cyu1y7yOIpzAKZyDB1dQg1uoQwMYaHiGV3hznpwX5935WIwWnHznGP7A+fwBfmKSbw==</latexit>

Sg
t

<latexit sha1_base64="iVFOYBrgGv9/jQwbR0k6Ymt89vg=">AAAB9XicbVDLSsNAFL2pr1pf9YEbN8EiuCqJCLosuHFZ0T6gTctkOmmHTiZh5kYpof/hRkERt/6C3+DOv3HSdqGtBwYO59zLPXP8WHCNjvNt5ZaWV1bX8uuFjc2t7Z3i7l5dR4mirEYjEammTzQTXLIachSsGStGQl+whj+8yvzGPVOaR/IORzHzQtKXPOCUoJE67ZDgwA/S23Gn38VuseSUnQnsReLOSKlycPj8CQDVbvGr3YtoEjKJVBCtW64To5cShZwKNi60E81iQoekz1qGShIy7aWT1GP7xCg9O4iUeRLtifp7IyWh1qPQN5NZSj3vZeJ/XivB4NJLuYwTZJJODwWJsDGyswrsHleMohgZQqjiJqtNB0QRiqaoginBnf/yIqmflV2n7N6YNs5hijwcwTGcggsXUIFrqEINKCh4hBd4tR6sJ+vNep+O5qzZzj78gfXxAzeZlG0=</latexit><latexit sha1_base64="rOv6QVju2HoUZYbtcljC2hIQcqE=">AAAB9XicbVDLSsNAFL3xWeurPnDjJlgEVyURQZcFQcRVRfuAvphMJ+3QySTM3Cgl9D/cKCji1n/wA1y482+ctF1o64GBwzn3cs8cLxJco+N8W3PzC4tLy5mV7Ora+sZmbmu7osNYUVamoQhVzSOaCS5ZGTkKVosUI4EnWNXrn6d+9Y4pzUN5i4OINQPSldznlKCRWo2AYM/zk5thq9vGdi7vFJwR7FniTki+uLv39PF5cVVq574anZDGAZNIBdG67joRNhOikFPBhtlGrFlEaJ90Wd1QSQKmm8ko9dA+NErH9kNlnkR7pP7eSEig9SDwzGSaUk97qfifV4/RP2smXEYxMknHh/xY2BjaaQV2hytGUQwMIVRxk9WmPaIIRVNU1pTgTn95llSOC65TcK9NGycwRgb24QCOwIVTKMIllKAMFBQ8wDO8WPfWo/VqvY1H56zJzg78gfX+Aw5/lc0=</latexit><latexit sha1_base64="rOv6QVju2HoUZYbtcljC2hIQcqE=">AAAB9XicbVDLSsNAFL3xWeurPnDjJlgEVyURQZcFQcRVRfuAvphMJ+3QySTM3Cgl9D/cKCji1n/wA1y482+ctF1o64GBwzn3cs8cLxJco+N8W3PzC4tLy5mV7Ora+sZmbmu7osNYUVamoQhVzSOaCS5ZGTkKVosUI4EnWNXrn6d+9Y4pzUN5i4OINQPSldznlKCRWo2AYM/zk5thq9vGdi7vFJwR7FniTki+uLv39PF5cVVq574anZDGAZNIBdG67joRNhOikFPBhtlGrFlEaJ90Wd1QSQKmm8ko9dA+NErH9kNlnkR7pP7eSEig9SDwzGSaUk97qfifV4/RP2smXEYxMknHh/xY2BjaaQV2hytGUQwMIVRxk9WmPaIIRVNU1pTgTn95llSOC65TcK9NGycwRgb24QCOwIVTKMIllKAMFBQ8wDO8WPfWo/VqvY1H56zJzg78gfX+Aw5/lc0=</latexit><latexit sha1_base64="uXixzNhEISBS5pPAP22ypKVcKb4=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7QPaacmkmTY0kxmSO0oZ+h9uXCji1n9x59+YtrPQ1gOBwzn3ck9OkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3grGNzO/9ci1EbF6wEnC/YgOlQgFo2ilXjeiOArC7H7aG/axX664VXcOskq8nFQgR71f/uoOYpZGXCGT1JiO5yboZ1SjYJJPS93U8ISyMR3yjqWKRtz42Tz1lJxZZUDCWNunkMzV3xsZjYyZRIGdnKU0y95M/M/rpBhe+5lQSYpcscWhMJUEYzKrgAyE5gzlxBLKtLBZCRtRTRnaokq2BG/5y6ukeVH13Kp351Zql3kdRTiBUzgHD66gBrdQhwYw0PAMr/DmPDkvzrvzsRgtOPnOMfyB8/kD0KaSpQ==</latexit>

Sg
t�1

<latexit sha1_base64="LPo8xU6B0BcTMeVdAsUNOVnQjGw=">AAAB+3icbVDLSsNAFL2pr1pfsS51MVgEN5ZEBF0WBHFZ0T6gjWEynbRDJ5MwMxFLyK+4caGIW3/EnTs/xeljoa0HBg7n3Ms9c4KEM6Ud58sqLC2vrK4V10sbm1vbO/ZuuaniVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg59lsPVCoWizs9SqgX4b5gISNYG8m3y90I60EQZrf5fd/P9Imb+3bFqToToEXizkildhBefQNA3bc/u72YpBEVmnCsVMd1Eu1lWGpGOM1L3VTRBJMh7tOOoQJHVHnZJHuOjozSQ2EszRMaTdTfGxmOlBpFgZkcJ1Xz3lj8z+ukOrzwMiaSVFNBpofClCMdo3ERqMckJZqPDMFEMpMVkQGWmGhTV8mU4M5/eZE0T6uuU3VvTBtnMEUR9uEQjsGFc6jBNdShAQQe4Qle4NXKrWfrzXqfjhas2c4e/IH18QOOW5Y8</latexit><latexit sha1_base64="6uSwjjSS5Fuj7D0l2A0+llhOdlE=">AAAB+3icbVDLSsNAFJ3UV62vtK5EF8EiuLEkIuiyIIjLivYBbQyT6aQdOpmEmRuxhPyKGxeKuPVH3PkZ/oGTtgttPTBwOOde7pnjx5wpsO0vo7C0vLK6VlwvbWxube+Y5UpLRYkktEkiHsmOjxXlTNAmMOC0E0uKQ5/Ttj+6zP32A5WKReIOxjF1QzwQLGAEg5Y8s9ILMQz9IL3N7gdeCidO5plVu2ZPYC0SZ0aq9YPg6ru1V2545mevH5EkpAIIx0p1HTsGN8USGOE0K/USRWNMRnhAu5oKHFLlppPsmXWklb4VRFI/AdZE/b2R4lCpcejryTypmvdy8T+vm0Bw4aZMxAlQQaaHgoRbEFl5EVafSUqAjzXBRDKd1SJDLDEBXVdJl+DMf3mRtE5rjl1zbnQbZ2iKItpHh+gYOegc1dE1aqAmIugRPaEX9GpkxrPxZrxPRwvGbGcX/YHx8QNQh5bN</latexit><latexit sha1_base64="6uSwjjSS5Fuj7D0l2A0+llhOdlE=">AAAB+3icbVDLSsNAFJ3UV62vtK5EF8EiuLEkIuiyIIjLivYBbQyT6aQdOpmEmRuxhPyKGxeKuPVH3PkZ/oGTtgttPTBwOOde7pnjx5wpsO0vo7C0vLK6VlwvbWxube+Y5UpLRYkktEkiHsmOjxXlTNAmMOC0E0uKQ5/Ttj+6zP32A5WKReIOxjF1QzwQLGAEg5Y8s9ILMQz9IL3N7gdeCidO5plVu2ZPYC0SZ0aq9YPg6ru1V2545mevH5EkpAIIx0p1HTsGN8USGOE0K/USRWNMRnhAu5oKHFLlppPsmXWklb4VRFI/AdZE/b2R4lCpcejryTypmvdy8T+vm0Bw4aZMxAlQQaaHgoRbEFl5EVafSUqAjzXBRDKd1SJDLDEBXVdJl+DMf3mRtE5rjl1zbnQbZ2iKItpHh+gYOegc1dE1aqAmIugRPaEX9GpkxrPxZrxPRwvGbGcX/YHx8QNQh5bN</latexit><latexit sha1_base64="PJpKLRmk8ERcNxmOUXHBlXOLN4U=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4sSQi6LLgxmVF+4A2hsl00g6dTMLMRCwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJJwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6Kk4loW0S81j2AqwoZ4K2NdOc9hJJcRRw2g0m14XffaRSsVjc62lCvQiPBAsZwdpIvl0bRFiPgzC7yx9GfqbP3Ny3607DmQEtE7ckdSjR8u2vwTAmaUSFJhwr1XedRHsZlpoRTvPqIFU0wWSCR7RvqMARVV42y56jE6MMURhL84RGM/X3RoYjpaZRYCaLpGrRK8T/vH6qwysvYyJJNRVkfihMOdIxKopAQyYp0XxqCCaSmayIjLHERJu6qqYEd/HLy6Rz3nCdhnvr1JsXZR0VOIJjOAUXLqEJN9CCNhB4gmd4hTcrt16sd+tjPrpilTuH8AfW5w/8CJRU</latexit>

Sl
t

<latexit sha1_base64="Bu52UauP6zMk1TN3tEr87l9+BiU=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LblxWtA9opyWTZtrQTGZI7ihlKPgZblwo4tZ/ceffmD4W2nogcDjnXu7JCRIpDLrut7O0vLK6tp7byG9ube/sFvb2ayZONeNVFstYNwJquBSKV1Gg5I1EcxoFkteDwfXYrz9wbUSs7nGYcD+iPSVCwShaqd2KKPaDMLsbdbAtO4WiW3InIIvEm5Fi+fCs9wQAlU7hq9WNWRpxhUxSY5qem6CfUY2CST7Kt1LDE8oGtMeblioaceNnk9QjcmKVLgljbZ9CMlF/b2Q0MmYYBXZynNLMe2PxP6+ZYnjlZ0IlKXLFpofCVBKMybgC0hWaM5RDSyjTwmYlrE81ZWiLytsSvPkvL5LaeclzS96tbeMCpsjBERzDKXhwCWW4gQpUgYGGZ3iFN+fReXHenY/p6JIz2zmAP3A+fwC+MZQS</latexit><latexit sha1_base64="u0coKfp+RVN1rEPt/pzGT8QykJw=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2kix3RLRSdkjOFvUzcOSmWD8/6o+zLQ6Vb+Gr1QhoHTCIVROum60TYTohCTgWb5FuxZhGhQ9JnTUMlCZhuJ9PUE/vEKD3bD5V5Eu2p+nsjIYHW48Azk2lKveil4n9eM0b/qp1wGcXIJJ0d8mNhY2inFdg9rhhFMTaEUMVNVpsOiCIUTVF5U4K7+OVlUjsvuU7JvTVtXMAMOTiCYzgFFy6hDDdQgSpQUPAEr/Bmjaxn6936mI1mrPnOAfyB9fkDBo6VCA==</latexit><latexit sha1_base64="u0coKfp+RVN1rEPt/pzGT8QykJw=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984abvQ1gMDh3Pu5Z45XiS4Rsf5tjIrq2vr2dxGfnNre2e3sLdf02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yd2kix3RLRSdkjOFvUzcOSmWD8/6o+zLQ6Vb+Gr1QhoHTCIVROum60TYTohCTgWb5FuxZhGhQ9JnTUMlCZhuJ9PUE/vEKD3bD5V5Eu2p+nsjIYHW48Azk2lKveil4n9eM0b/qp1wGcXIJJ0d8mNhY2inFdg9rhhFMTaEUMVNVpsOiCIUTVF5U4K7+OVlUjsvuU7JvTVtXMAMOTiCYzgFFy6hDDdQgSpQUPAEr/Bmjaxn6936mI1mrPnOAfyB9fkDBo6VCA==</latexit><latexit sha1_base64="GdrM42YpDFeSRYHw4cC9/6Gqtp0=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7QPaacmkmTY0kxmSO0oZ+h9uXCji1n9x59+YtrPQ1gOBwzn3ck9OkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3grGNzO/9ci1EbF6wEnC/YgOlQgFo2ilXjeiOArC7H7ax57slytu1Z2DrBIvJxXIUe+Xv7qDmKURV8gkNabjuQn6GdUomOTTUjc1PKFsTIe8Y6miETd+Nk89JWdWGZAw1vYpJHP190ZGI2MmUWAnZynNsjcT//M6KYbXfiZUkiJXbHEoTCXBmMwqIAOhOUM5sYQyLWxWwkZUU4a2qJItwVv+8ippXlQ9t+rduZXaZV5HEU7gFM7BgyuowS3UoQEMNDzDK7w5T86L8+58LEYLTr5zDH/gfP4A2FaSqg==</latexit>

{It, ⇠t}N
<latexit sha1_base64="PtZBmMXjmi1HqwqJ+YubSC4aKIY=">AAACAnicbVA9S8RAEJ347fkVtVFsFg/BQo7ExisFG21EwfMOLiFs9ja6uPlgdyKeIdj4V2wsFLH1V9gJ/hj3Pgq988HA470ZZuaFmRQaHefLmpicmp6ZnZuvLCwuLa/Yq2uXOs0V4w2WylS1Qqq5FAlvoEDJW5niNA4lb4Y3Rz2/ecuVFmlygd2M+zG9SkQkGEUjBfamV3gxxeswKk4CLPeIdycC9MrgNLCrTs3pg4wTd0iqhxv332BwFtifXidlecwTZJJq3XadDP2CKhRM8rLi5ZpnlN3QK942NKEx137Rf6EkO0bpkChVphIkffX3REFjrbtxaDp75+pRryf+57VzjOp+IZIsR56wwaIolwRT0suDdITiDGXXEMqUMLcSdk0VZWhSq5gQ3NGXx8nlfs11au65SaMOA8zBFmzDLrhwAIdwDGfQAAYP8AQv8Go9Ws/Wm/U+aJ2whjPr8AfWxw9m5Jjg</latexit><latexit sha1_base64="zV9TLPrQjy/3jm1J6Dj2nfOpw4E=">AAACAnicbVC7SgNBFJ2NryS+ojaKzWAQLCTs2pgyaKONRDAPyIZldjKbDJl9MHNXjEvQwl+xsVDU1q+wE/wYZ5MUmnjgwuGce7n3HjcSXIFpfhmZufmFxaVsLr+8srq2XtjYrKswlpTVaChC2XSJYoIHrAYcBGtGkhHfFazh9k9Tv3HNpOJhcAWDiLV90g24xykBLTmFHTuxfQI910vOHRgeYvuGO2APnQunUDRL5gh4llgTUqxs337n7t9Oqk7h0+6ENPZZAFQQpVqWGUE7IRI4FWyYt2PFIkL7pMtamgbEZ6qdjF4Y4n2tdLAXSl0B4JH6eyIhvlID39Wd6blq2kvF/7xWDF65nfAgioEFdLzIiwWGEKd54A6XjIIYaEKo5PpWTHtEEgo6tbwOwZp+eZbUj0qWWbIudRplNEYW7aI9dIAsdIwq6AxVUQ1RdIce0TN6MR6MJ+PVeB+3ZozJzBb6A+PjB2RQml0=</latexit><latexit sha1_base64="zV9TLPrQjy/3jm1J6Dj2nfOpw4E=">AAACAnicbVC7SgNBFJ2NryS+ojaKzWAQLCTs2pgyaKONRDAPyIZldjKbDJl9MHNXjEvQwl+xsVDU1q+wE/wYZ5MUmnjgwuGce7n3HjcSXIFpfhmZufmFxaVsLr+8srq2XtjYrKswlpTVaChC2XSJYoIHrAYcBGtGkhHfFazh9k9Tv3HNpOJhcAWDiLV90g24xykBLTmFHTuxfQI910vOHRgeYvuGO2APnQunUDRL5gh4llgTUqxs337n7t9Oqk7h0+6ENPZZAFQQpVqWGUE7IRI4FWyYt2PFIkL7pMtamgbEZ6qdjF4Y4n2tdLAXSl0B4JH6eyIhvlID39Wd6blq2kvF/7xWDF65nfAgioEFdLzIiwWGEKd54A6XjIIYaEKo5PpWTHtEEgo6tbwOwZp+eZbUj0qWWbIudRplNEYW7aI9dIAsdIwq6AxVUQ1RdIce0TN6MR6MJ+PVeB+3ZozJzBb6A+PjB2RQml0=</latexit><latexit sha1_base64="fT3y9EB3thfSWzwgGQUL/ASbTa4=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkrixi4LbnQjFewDmhAm00k7dPJg5kYsIbjxV9y4UMStX+HOv3HSZqGtBy4czrmXe+/xE8EVWNa3sbS8srq2Xtmobm5t7+yae/sdFaeSsjaNRSx7PlFM8Ii1gYNgvUQyEvqCdf3xZeF375lUPI7uYJIwNyTDiAecEtCSZx46mRMSGPlBdu1BfoadB+6Bk3s3nlmz6tYUeJHYJamhEi3P/HIGMU1DFgEVRKm+bSXgZkQCp4LlVSdVLCF0TIasr2lEQqbcbPpCjk+0MsBBLHVFgKfq74mMhEpNQl93Fueqea8Q//P6KQQNN+NRkgKL6GxRkAoMMS7ywAMuGQUx0YRQyfWtmI6IJBR0alUdgj3/8iLpnNdtq27fWrVmo4yjgo7QMTpFNrpATXSFWqiNKHpEz+gVvRlPxovxbnzMWpeMcuYA/YHx+QMh3pcy</latexit>

Output: Pred. Geo.
(Sparse TSDF)Unprojection

Extract
Replace

NeuralRecon
Coarse-to-fine architecture

Output of MLP : Occupancy Score and SDF Filter by Occupancy Score > 0S



GRU 
Fusion

GRU 
Fusion

GRU 
Fusion

MLP

MLP

MLP

…
…

Input: Fragment Posed Images

Image Encoder Coarse-to- Fine
C

C

C Concatenate

S

U

S

U

S

U

Sparsify

Upsample

S

Global 
Hidden State

Global 
Hidden State

Global 
Hidden State

F1
t

<latexit sha1_base64="lnPCBgwihh62rmSSBxbJDu3RPzk=">AAAB9XicbVDLSgMxFL3js9ZXfezcBIvgxjIjgi4LgrisYB/QF5k004ZmMkNyRylDwc9w40IRt/6LO//GTNuFth4IHM65l3ty/FgKg6777Swtr6yurec28ptb2zu7hb39mokSzXiVRTLSDZ8aLoXiVRQoeSPWnIa+5HV/eJ359QeujYjUPY5i3g5pX4lAMIpW6rRCigM/SG/GHa+L3ULRLbkTkEXizUixfHjWfwKASrfw1epFLAm5QiapMU3PjbGdUo2CST7OtxLDY8qGtM+blioactNOJ6nH5MQqPRJE2j6FZKL+3khpaMwo9O1kltLMe5n4n9dMMLhqp0LFCXLFpoeCRBKMSFYB6QnNGcqRJZRpYbMSNqCaMrRF5W0J3vyXF0ntvOS5Je/OtnEBU+TgCI7hFDy4hDLcQgWqwEDDM7zCm/PovDjvzsd0dMmZ7RzAHzifP1BIk8o=</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="EXp3ZyZeslyxNXlgZmIiSOiP5Eo=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSEXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0nahrQcGDufcyz1zvEhwjY7zbWVWVtfWs7mN/ObW9s5uYW+/psNYUValoQhVwyOaCS5ZFTkK1ogUI4EnWN0bXqd+/ZEpzUN5j+OItQPSl9znlKCROq2A4MDzk5tJx+1it1B0Ss4U9jJx56RYPjzrj7IvD5Vu4avVC2kcMIlUEK2brhNhOyEKORVskm/FmkWEDkmfNQ2VJGC6nUxTT+wTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTQnu4peXSe285Dol9860cQEz5OAIjuEUXLiEMtxCBapAQcETvMKbNbKerXfrYzaaseY7B/AH1ucPmJaUwA==</latexit><latexit sha1_base64="SSbpW/qad9dr/a4oLs/6o9UAr88=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCIC4r2Af0RSbNtKGZzJDcUcrQ/3DjQhG3/os7/8ZMOwttPRA4nHMv9+T4sRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtJtnxouheINFCh5O9achr7kLX9yk/mtR66NiNQDTmPeC+lIiUAwilbqd0OKYz9Ib2d9b4CDcsWtunOQVeLlpAI56oPyV3cYsSTkCpmkxnQ8N8ZeSjUKJvms1E0Mjymb0BHvWKpoyE0vnaeekTOrDEkQafsUkrn6eyOloTHT0LeTWUqz7GXif14nweC6lwoVJ8gVWxwKEkkwIlkFZCg0ZyinllCmhc1K2JhqytAWVbIleMtfXiXNi6rnVr17t1K7zOsowgmcwjl4cAU1uIM6NICBhmd4hTfnyXlx3p2PxWjByXeO4Q+czx9qbZJi</latexit>

F2
t

<latexit sha1_base64="YSfaX/Lq8t0oAOcE9BqS9v6Zhfg=">AAAB9XicbVDLSsNAFL2pr1pf9bFzEyyCG0tSBF0WBHFZwT6gTctkOmmHTiZh5kYpoeBnuHGhiFv/xZ1/46TtQlsPDBzOuZd75vix4Bod59vKrayurW/kNwtb2zu7e8X9g4aOEkVZnUYiUi2faCa4ZHXkKFgrVoyEvmBNf3Sd+c0HpjSP5D2OY+aFZCB5wClBI3U7IcGhH6Q3k26lh71iySk7U9jLxJ2TUvXofPAEALVe8avTj2gSMolUEK3brhOjlxKFnAo2KXQSzWJCR2TA2oZKEjLtpdPUE/vUKH07iJR5Eu2p+nsjJaHW49A3k1lKvehl4n9eO8Hgyku5jBNkks4OBYmwMbKzCuw+V4yiGBtCqOImq02HRBGKpqiCKcFd/PIyaVTKrlN270wbFzBDHo7hBM7AhUuowi3UoA4UFDzDK7xZj9aL9W59zEZz1nznEP7A+vwBUc6Tyw==</latexit><latexit sha1_base64="b+xGtgNeJFr1PaN7DIWiQV9NiLQ=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0WBHFZwT6wLybTSTt0MgkzN5YS+h9uFBRx67+482+ctF1o64GBwzn3cs8cLxJco+N8Wyura+sbmexmbmt7Z3cvv39Q02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yc2kU+piN19wis4U9jJx56RQPjrvjzIvD5Vu/qvVC2kcMIlUEK2brhNhOyEKORVskmvFmkWEDkmfNQ2VJGC6nUxTT+xTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTAnu4peXSa1UdJ2ie2fauIAZsnAMJ3AGLlxCGW6hAlWgoOAJXuHNGlnP1rv1MRtdseY7h/AH1ucPmhyUwQ==</latexit><latexit sha1_base64="b+xGtgNeJFr1PaN7DIWiQV9NiLQ=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0WBHFZwT6wLybTSTt0MgkzN5YS+h9uFBRx67+482+ctF1o64GBwzn3cs8cLxJco+N8Wyura+sbmexmbmt7Z3cvv39Q02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1O//siU5qG8x3HE2gHpS+5zStBInVZAcOD5yc2kU+piN19wis4U9jJx56RQPjrvjzIvD5Vu/qvVC2kcMIlUEK2brhNhOyEKORVskmvFmkWEDkmfNQ2VJGC6nUxTT+xTo/RsP1TmSbSn6u+NhARajwPPTKYp9aKXiv95zRj9q3bCZRQjk3R2yI+FjaGdVmD3uGIUxdgQQhU3WW06IIpQNEXlTAnu4peXSa1UdJ2ie2fauIAZsnAMJ3AGLlxCGW6hAlWgoOAJXuHNGlnP1rv1MRtdseY7h/AH1ucPmhyUwQ==</latexit><latexit sha1_base64="6a88EkJH8iiUaw5vujPyf/1nWPY=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclZki6LIgiMsK9gF9kUkzbWgmMyR3lDL0P9y4UMSt/+LOvzHTzkJbDwQO59zLPTl+LIVB1/121tY3Nre2CzvF3b39g8PS0XHTRIlmvMEiGem2Tw2XQvEGCpS8HWtOQ1/ylj+5yfzWI9dGROoBpzHvhXSkRCAYRSv1uyHFsR+kt7N+dYCDUtmtuHOQVeLlpAw56oPSV3cYsSTkCpmkxnQ8N8ZeSjUKJvms2E0Mjymb0BHvWKpoyE0vnaeekXOrDEkQafsUkrn6eyOloTHT0LeTWUqz7GXif14nweC6lwoVJ8gVWxwKEkkwIlkFZCg0ZyinllCmhc1K2JhqytAWVbQleMtfXiXNasVzK969W65d5nUU4BTO4AI8uIIa3EEdGsBAwzO8wpvz5Lw4787HYnTNyXdO4A+czx9r85Jj</latexit>

F3
t

<latexit sha1_base64="TeOvM5ArAoT53jv0W1hPnDMJXs8=">AAAB9XicbVDJSgNBFHwTtxi3uNy8NAbBi2FGBT0GBPEYwSyQTEJPpydp0rPQ/UYJQ8DP8OJBEa/+izf/xp4kB00saCiq3uNVlxdLodG2v63c0vLK6lp+vbCxubW9U9zdq+soUYzXWCQj1fSo5lKEvIYCJW/GitPAk7zhDa8zv/HAlRZReI+jmLsB7YfCF4yikTrtgOLA89Obcee8i91iyS7bE5BF4sxIqXJw2n8CgGq3+NXuRSwJeIhMUq1bjh2jm1KFgkk+LrQTzWPKhrTPW4aGNODaTSepx+TYKD3iR8q8EMlE/b2R0kDrUeCZySylnvcy8T+vlaB/5aYijBPkIZse8hNJMCJZBaQnFGcoR4ZQpoTJStiAKsrQFFUwJTjzX14k9bOyY5edO9PGBUyRh0M4ghNw4BIqcAtVqAEDBc/wCm/Wo/VivVsf09GcNdvZhz+wPn8AU1STzA==</latexit><latexit sha1_base64="rZVbI+AYB9wK5hfgFJ5lgcJjWmQ=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSFXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0rrQ1gMDh3Pu5Z45XiS4Rsf5sjJLyyur2dxafn1jc2u7sLNb02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1K//sCU5qG8w3HE2gHpS+5zStBInVZAcOD5yfWkc9bFbqHolJwp7EXi/pBief+kP8o+31e6hc9WL6RxwCRSQbRuuk6E7YQo5FSwSb4VaxYROiR91jRUkoDpdjJNPbGPjNKz/VCZJ9Geqr83EhJoPQ48M5mm1PNeKv7nNWP0L9sJl1GMTNLZIT8WNoZ2WoHd44pRFGNDCFXcZLXpgChC0RSVNyW4819eJLXTkuuU3FvTxjnMkIMDOIRjcOECynADFagCBQWP8AKv1sh6st6s99loxvrZ2YM/sD6+AZuilMI=</latexit><latexit sha1_base64="rZVbI+AYB9wK5hfgFJ5lgcJjWmQ=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSFXRZEMRlBfvAvphMJ+3QySTM3FhK6H+4UVDErf/izr9x0rrQ1gMDh3Pu5Z45XiS4Rsf5sjJLyyur2dxafn1jc2u7sLNb02GsKKvSUISq4RHNBJesihwFa0SKkcATrO4Nr1K//sCU5qG8w3HE2gHpS+5zStBInVZAcOD5yfWkc9bFbqHolJwp7EXi/pBief+kP8o+31e6hc9WL6RxwCRSQbRuuk6E7YQo5FSwSb4VaxYROiR91jRUkoDpdjJNPbGPjNKz/VCZJ9Geqr83EhJoPQ48M5mm1PNeKv7nNWP0L9sJl1GMTNLZIT8WNoZ2WoHd44pRFGNDCFXcZLXpgChC0RSVNyW4819eJLXTkuuU3FvTxjnMkIMDOIRjcOECynADFagCBQWP8AKv1sh6st6s99loxvrZ2YM/sD6+AZuilMI=</latexit><latexit sha1_base64="WNe7brbRKZm3ALKaoj8QI/lwfmo=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRkVdFkQxGUF+4C+yKSZNjSTGZI7Shn6H25cKOLWf3Hn35hpZ6GtBwKHc+7lnhw/lsKg6347K6tr6xubha3i9s7u3n7p4LBhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x/fZH7zkWsjIvWAk5h3QzpUIhCMopV6nZDiyA/S22nvoo/9UtmtuDOQZeLlpAw5av3SV2cQsSTkCpmkxrQ9N8ZuSjUKJvm02EkMjykb0yFvW6poyE03naWeklOrDEgQafsUkpn6eyOloTGT0LeTWUqz6GXif147weC6mwoVJ8gVmx8KEkkwIlkFZCA0ZygnllCmhc1K2IhqytAWVbQleItfXiaN84rnVrx7t1y9zOsowDGcwBl4cAVVuIMa1IGBhmd4hTfnyXlx3p2P+eiKk+8cwR84nz9teZJk</latexit>

S3
t

<latexit sha1_base64="AgBtdGTbY7KXiF824FFtZ0imFWI=">AAAB9XicbVDJSgNBFHwTtxi3uNy8NAbBi2FGBT0GvHiMaBZIJqGn05M06VnofqOEIeBnePGgiFf/xZt/Y0+SgyYWNBRV7/Gqy4ul0Gjb31ZuaXlldS2/XtjY3NreKe7u1XWUKMZrLJKRanpUcylCXkOBkjdjxWngSd7whteZ33jgSosovMdRzN2A9kPhC0bRSJ12QHHg+enduHPexW6xZJftCcgicWakVDk47T8BQLVb/Gr3IpYEPEQmqdYtx47RTalCwSQfF9qJ5jFlQ9rnLUNDGnDtppPUY3JslB7xI2VeiGSi/t5IaaD1KPDMZJZSz3uZ+J/XStC/clMRxgnykE0P+YkkGJGsAtITijOUI0MoU8JkJWxAFWVoiiqYEpz5Ly+S+lnZscvOrWnjAqbIwyEcwQk4cAkVuIEq1ICBgmd4hTfr0Xqx3q2P6WjOmu3swx9Ynz9nSZPZ</latexit><latexit sha1_base64="XRYu97Axa/Jc7A6HTXU3wkLTcUU=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSFXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984aV1o64GBwzn3cs8cLxJco+N8WZml5ZXVbG4tv76xubVd2Nmt6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveGV6lff2BK81De4Thi7YD0Jfc5JWikTisgOPD85HbSOetit1B0Ss4U9iJxf0ixvH/SH2Wf7yvdwmerF9I4YBKpIFo3XSfCdkIUcirYJN+KNYsIHZI+axoqScB0O5mmnthHRunZfqjMk2hP1d8bCQm0HgeemUxT6nkvFf/zmjH6l+2EyyhGJunskB8LG0M7rcDuccUoirEhhCpustp0QBShaIrKmxLc+S8vktppyXVK7o1p4xxmyMEBHMIxuHABZbiGClSBgoJHeIFXa2Q9WW/W+2w0Y/3s7MEfWB/fr5eUzw==</latexit><latexit sha1_base64="XRYu97Axa/Jc7A6HTXU3wkLTcUU=">AAAB9XicbVDLSsNAFL2pj9b6qo+dm2AR3FgSFXRZcOOyon1gX0ymk3boZBJmbiwl9D/cKCji1n9x5984aV1o64GBwzn3cs8cLxJco+N8WZml5ZXVbG4tv76xubVd2Nmt6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveGV6lff2BK81De4Thi7YD0Jfc5JWikTisgOPD85HbSOetit1B0Ss4U9iJxf0ixvH/SH2Wf7yvdwmerF9I4YBKpIFo3XSfCdkIUcirYJN+KNYsIHZI+axoqScB0O5mmnthHRunZfqjMk2hP1d8bCQm0HgeemUxT6nkvFf/zmjH6l+2EyyhGJunskB8LG0M7rcDuccUoirEhhCpustp0QBShaIrKmxLc+S8vktppyXVK7o1p4xxmyMEBHMIxuHABZbiGClSBgoJHeIFXa2Q9WW/W+2w0Y/3s7MEfWB/fr5eUzw==</latexit><latexit sha1_base64="t65hbJUORQz5y5qYhp1cDXMJz0o=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRkVdFlw47KifUA7LZk004ZmMkNyRylD/8ONC0Xc+i/u/BvTdhbaeiBwOOde7skJEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4PRzdRvPnJtRKwecJxwP6IDJULBKFqp24koDoMwu590L3rYK5XdijsDWSZeTsqQo9YrfXX6MUsjrpBJakzbcxP0M6pRMMknxU5qeELZiA5421JFI278bJZ6Qk6t0idhrO1TSGbq742MRsaMo8BOTlOaRW8q/ue1Uwyv/UyoJEWu2PxQmEqCMZlWQPpCc4ZybAllWtishA2ppgxtUUVbgrf45WXSOK94bsW7c8vVy7yOAhzDCZyBB1dQhVuoQR0YaHiGV3hznpwX5935mI+uOPnOEfyB8/kDgW6ScQ==</latexit>

S2
t

<latexit sha1_base64="w40Qy61/95/0JrHKw9XuOREKe1A=">AAAB9XicbVDLSsNAFL2pr1pf9bFzEyyCG0tSBF0W3LisaB/QpmUynbRDJ5Mwc6OUUPAz3LhQxK3/4s6/cdJ2oa0HBg7n3Ms9c/xYcI2O823lVlbX1jfym4Wt7Z3dveL+QUNHiaKsTiMRqZZPNBNcsjpyFKwVK0ZCX7CmP7rO/OYDU5pH8h7HMfNCMpA84JSgkbqdkODQD9K7SbfSw16x5JSdKexl4s5JqXp0PngCgFqv+NXpRzQJmUQqiNZt14nRS4lCTgWbFDqJZjGhIzJgbUMlCZn20mnqiX1qlL4dRMo8ifZU/b2RklDrceibySylXvQy8T+vnWBw5aVcxgkySWeHgkTYGNlZBXafK0ZRjA0hVHGT1aZDoghFU1TBlOAufnmZNCpl1ym7t6aNC5ghD8dwAmfgwiVU4QZqUAcKCp7hFd6sR+vFerc+ZqM5a75zCH9gff4AZcOT2A==</latexit><latexit sha1_base64="52FYRkQbIyRDsdWb32XfYs2e5Vc=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0W3LisaB/YF5PppB06mYSZG0sJ/Q83Coq49V/c+TdO2i609cDA4Zx7uWeOFwmu0XG+rZXVtfWNTHYzt7W9s7uX3z+o6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveG16lff2RK81De4zhi7YD0Jfc5JWikTisgOPD85G7SKXWxmy84RWcKe5m4c1IoH533R5mXh0o3/9XqhTQOmEQqiNZN14mwnRCFnAo2ybVizSJCh6TPmoZKEjDdTqapJ/apUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqJypgR38cvLpFYquk7RvTVtXMAMWTiGEzgDFy6hDDdQgSpQUPAEr/Bmjaxn6936mI2uWPOdQ/gD6/MHrhGUzg==</latexit><latexit sha1_base64="52FYRkQbIyRDsdWb32XfYs2e5Vc=">AAAB9XicbVDLSsNAFL3x1Vpf9bFzEyyCG0tSBF0W3LisaB/YF5PppB06mYSZG0sJ/Q83Coq49V/c+TdO2i609cDA4Zx7uWeOFwmu0XG+rZXVtfWNTHYzt7W9s7uX3z+o6TBWlFVpKELV8IhmgktWRY6CNSLFSOAJVveG16lff2RK81De4zhi7YD0Jfc5JWikTisgOPD85G7SKXWxmy84RWcKe5m4c1IoH533R5mXh0o3/9XqhTQOmEQqiNZN14mwnRCFnAo2ybVizSJCh6TPmoZKEjDdTqapJ/apUXq2HyrzJNpT9fdGQgKtx4FnJtOUetFLxf+8Zoz+VTvhMoqRSTo75MfCxtBOK7B7XDGKYmwIoYqbrDYdEEUomqJypgR38cvLpFYquk7RvTVtXMAMWTiGEzgDFy6hDDdQgSpQUPAEr/Bmjaxn6936mI2uWPOdQ/gD6/MHrhGUzg==</latexit><latexit sha1_base64="I/9Wc+BqWUwsXvJNo79qs6sAYjA=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLgxmVF+4C+yKSZNjSTGZI7Shn6H25cKOLWf3Hn35hpZ6GtBwKHc+7lnhw/lsKg6347a+sbm1vbhZ3i7t7+wWHp6LhpokQz3mCRjHTbp4ZLoXgDBUrejjWnoS95y5/cZH7rkWsjIvWA05j3QjpSIhCMopX63ZDi2A/S+1m/OsBBqexW3DnIKvFyUoYc9UHpqzuMWBJyhUxSYzqeG2MvpRoFk3xW7CaGx5RN6Ih3LFU05KaXzlPPyLlVhiSItH0KyVz9vZHS0Jhp6NvJLKVZ9jLxP6+TYHDdS4WKE+SKLQ4FiSQYkawCMhSaM5RTSyjTwmYlbEw1ZWiLKtoSvOUvr5JmteK5Fe/OLdcu8zoKcApncAEeXEENbqEODWCg4Rle4c15cl6cd+djMbrm5Dsn8AfO5w9/6JJw</latexit>

S1
t
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Output: Pred. Geo.
(Sparse TSDF)Unprojection

Extract
Replace

NeuralRecon
Coarse-to-fine architecture

Output of MLP : Occupancy Score and SDF Filter by Occupancy Score > 0S

End-to-end learnable volumetric reconstruction system 
for large-scale scenes



NeuralRecon
Training

ScanNet dataset
Contains 2.5M RGB images captured in 707 indoor scenes with ground-truth TSDF

Binary cross-entropy (BCE) and L1 loss are used for training



Experiments
Qualitative results: office 1



Qualitative results: office 2
Experiments



Qualitative results: Comparison with Atlas on a large scene (30m x 10m)
Experiments



Quantitive results
Experiments
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Quantitive results
Experiments
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Experiments
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Demo
Indoor scene at our office



Demo
Indoor scene with extremely low texture



Demo
Generalization to outdoor scenes



Demo
AR Demo



Jiaming Sun*  Yiming Xie*  Linghao Chen  Xiaowei Zhou  Hujun Bao 
CVPR 2021 (Oral)

NeuralRecon: Real-Time Coherent 3D 
Reconstruction from Monocular Video

Project page: https://zju3dv.github.io/neuralrecon/ 
Code: https://zju3dv.github.io/NeuralRecon/ 

Paper link: https://arxiv.org/pdf/2104.00681.pdf

https://zju3dv.github.io/neuralrecon/
https://zju3dv.github.io/NeuralRecon/
https://arxiv.org/pdf/2104.00681.pdf


Conclusion and Discussion
• Learning-based 3D reconstruction and localization 

• Determine what’s really necessary to be learned 
(e.g. features for matching, surface prior for reconstruction and fusion. BA, PnP, RANSAC are 
fine and should be kept.) 

• Design end-to-end learnable systems with differentiable modules 
(e.g. GRU-based TSDF reconstruction and fusion in NeuralRecon, differentiable matching in 
LoFTR, differentiable and learnable optimization, etc.)
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• Future 3D perception systems? 

• Learnable and embodied (e.g. semantics, context-dependent) 

• Self-supervised from observations and interactions 
(e.g. with differentiable rendering, simulators) 

• Hardcoded with well-established knowledges as prior 
(e.g. multi-view geometry, laws of physics)
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Thanks for watching! 
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