
Learned Data-aware Image Representations 
of Line Charts for Similarity Search

1

Yuyu Luo1,  Yihui Zhou1,  Nan Tang2,3,  Guoliang Li1,  Chengliang Chai4,  Leixian Shen1

1 2 3 4



Line charts are everywhere
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Temperature TrackingDigital News

Stock Market Server Monitoring



Visualization charts have gained increasing importance
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Average Jan 2004 Jan 2021

Google Search Globally (Web Search Keywords)

Data Chart

Average Jan 2004 Jan 2021

Google Search Globally (Web Search Keywords)

Image Chart

Google Search Trends: Data vs. Chart Google Search Trends: Image vs. Chart

Visualization charts have become a new type of data![1]

[1] Aoyu Wu et al. AI4VIS: Survey on Artificial Intelligence Approaches for Data Visualization. IEEE TVCG 2021.



Problem: How to search similar line charts ?
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How to search similar line charts has attracted extensive attention from academia and industry,
it can support various applications:

[1] Miro Mannino at al. Qetch: Time Series Querying with Expressive Sketches. SIGMOD 2018.
[2] Tarique Siddiqui, et al. Parameswaran. 2020. ShapeSearch: A Flexible and Efficient System for Shape-based Exploration of Trendlines. SIGMOD 2022
[3] Enamul Hoque and Maneesh Agrawala. 2020. Searching the Visual Style and Structure of D3 Visualizations. IEEE Trans. Vis. Comput. Graph. 26, 1 (2020).
[4] Haotian Li, Yong Wang, Aoyu Wu, Huan Wei, and Huamin Qu.  Structure-Aware Visualization Retrieval. CHI Conference 2022.

• visualization recommendation
• visual query systems 
• visualization corpus construction
• web mining 
• computational journalism 



Similarity Search of Line Charts
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The key premise of this problem is how to measure the similarity between line charts.

date

da
ily

_c
as

es New York

dateda
ily
_c
as
es California

dateda
ily
_c
ase

s

Utah

dateda
ily
_c
ase

s
dateda

ily
_c
as
es California

dateda
ily
_c
ase

s

Query

Result



Similarity Measure of Line Charts
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• Measured by Underlying Data 

• Measured by Line-Chart Images

Underlying Data (D)

Jan 1 2000

date

Feb 1 2000

Mar 1 2000

Jan 1 2010
…

102.37

price

129.6

190.64

593.23
…

Rendered Line Chart (V)

（In the form of an image）

Visual Encoding

Mark: line 
X-axis: date
Y-axis: price
…



Data-level Similarity Search of Line Charts
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Query Data D 
[102.37, 129.6, …, 593.23]

Data-level Similarity 
Search of Line Charts Similar Query Data

…
Similar Line Charts

Render

Pros:
• Similarity measure based on data distribution, simple yet effective

Cons:
• Fail in capturing the perceptual similarity
• Fail in searching similar line charts when underlying data are unavailable

[1] Miro Mannino at al. Qetch: Time Series Querying with Expressive Sketches. SIGMOD 2018.
[2] Tarique Siddiqui et al. Fast-Forwarding to Desired Visualizations with Zenvisage.  CIDR 2017.

e.g., Euclidean distance 



Image-level Similarity Search of Line Charts

8

Image-level Similarity 
Search of Line Charts

Similar Line Charts

…

Line Chart V

Pros:
• Can capture perceptual similarity
• Work when underlying data are unavailable 

Cons:
• Fully rely on low-level image features
• Hard to accurately reflect the data distribution

[4] Haotian Li, Yong Wang, Aoyu Wu, Huan Wei, and Huamin Qu.  Structure-Aware Visualization Retrieval. CHI Conference 2022.

Embedding vector

Image

Image



Research Question
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Query Data D 
[102.37, 129.6, …, 593.23]

Data-level Similarity 
Search of Line Charts Similar Query Data

…
Similar Line Charts

Render

Image-level Similarity 
Search of Line Charts

Similar Line Charts

…

Line Chart V

Can we make the best of both worlds?



Learned Data-aware Image Representations of Line Charts
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LineNet

LineNet aims to capture data-aware and image-level similarity more accurately

LineNet

Learned Data-aware 
Image Representations 

Results

Similarity search by 
line chart images

Images

Deployment



Learned Data-aware Image Representations of Line Charts
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Problem Definition

• Input for Training: a set 𝕃 of line charts {𝐿! , 𝐿" , ..., 𝐿#}, and the associated underlying data 
𝔻 = {𝐷! , 𝐷" , ..., 𝐷# } and rendered images 𝕍 = {𝑉! , 𝑉" , ..., 𝑉#}

• Goal: 
• It aims to learn a neural-network based embedding function ℱ ( to map every line chart 

image 𝑉$ ∈ 𝕍 to a low-dimensional embedding vector 𝐸$	(𝐸$	 = ℱ(𝑉$))

• For any pair of line chart images 𝑉$ and 𝑉&, dist(ℱ(𝑉$), ℱ(𝑉&)) is close to dist(𝐷$, 𝐷&)

where θ denotes the neural network parameters, i.e., the ℱ "  is parameterized by θ.



How to Learn Data-aware Image Representations?
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l Challenge 1: Given the rendered images V and the underlying data D of line 

charts, how can we design a model that can simultaneously learn better 

representations by capturing both inherent image-level characteristics and the 

data distribution of line chart images?



Details of LineNet
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<latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit>

E�
<latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit>

V+
<latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit>

Positive

Negative V�
<latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit>

V̂
<latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit>

Reconstructed

V̂+
<latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit>

Reconstructed

V̂�
<latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit>

Reconstructed
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Lt
<latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit>

Lr
<latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit>

LineNet
E

<latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit>

l LineNet: A Triplet Autoencoder architecture

l Goal: Learn data and visualization similarity simultaneously

l Input: A Triplet of Line-Chart Images



Details of LineNet
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l LineNet: A Vision Transformer-based Triplet Autoencoder architecture

[1] Ze Liu et al. Swin transformer: Hierarchical vision transformer using shifted windows. IEEE/CVF ICCV 2021. 



Overview of LineNet: Training Step
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(1) Line charts collection (3) Train LineNet(2) Line chart triplets selection 
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<latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit>

V+
<latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit>

V�
<latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit>

V
<latexit sha1_base64="paG6V0msukoS9tWHWOzE+0b+FQE=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswp2NNmLQxjKC+cDkCHubuWTJ3t6xuyeEI+CPsLFQxNYfYm/nv3EvSaGJDwYe780wbyZIBNfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QcaoY1lksYtUKqEbBJdYNNwJbiUIaBQKbwfA695sPqDSP5Z0ZJehHtC95yBk1VrrvRNQMgiBrjLulsltxJyCLxJuR8uVn8eIRAGrd0lenF7M0QmmYoFq3PTcxfkaV4UzguNhJNSaUDWkf25ZKGqH2s0niMTm2So+EsbIlDZmovycyGmk9igLbmSfU814u/ue1UxOe+xmXSWpQsumiMBXExCQ/n/S4QmbEyBLKFLdZCRtQRZmxTyraJ3jzJy+SxmnFcyverVuuXsEUBTiEIzgBD86gCjdQgzowkPAEL/DqaOfZeXPep61LzmzmAP7A+fgBMXqSvw==</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="VRWbHhUCxBiy/uJ7pSK2/MM6VHo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRu7LLoxmUF+8A2lMn0ph06mYSZiVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSATXxnW/ndLG5tb2Tnm3srd/cHhUPT7p6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WB6m/vdJ1Sax/LBzBL0IzqWPOSMGis9DiJqJkGQdebDas2tuwuQdeIVpAYFWsPq12AUszRCaZigWvc9NzF+RpXhTOC8Mkg1JpRN6Rj7lkoaofazReI5ubDKiISxsk8aslB/b2Q00noWBXYyT6hXvVz8z+unJmz4GZdJalCy5UdhKoiJSX4+GXGFzIiZJZQpbrMSNqGKMmNLqtgSvNWT10nnqu65de/erTVvijrKcAbncAkeXEMT7qAFbWAg4Rle4c3Rzovz7nwsR0tOsXMKf+B8/gDCM5Dy</latexit>

D
<latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit>

(D,V)
<latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit><latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit><latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit><latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit>

Decoder

Decoder

Decoder

Anchor V<latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit>

E+
<latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit>

E�
<latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit>

V+
<latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit>

Positive

Negative V�
<latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit>

V̂
<latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit>

Reconstructed

V̂+
<latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit>

Reconstructed

V̂�
<latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit>

Reconstructed

Encoder

Encoder

Encoder

Shared
Weights

Shared
Weights

Lt
<latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit>

Lr
<latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit>

LineNet
E<latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit>
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(a) Inputs for model training:  line chart images and underlying data    V
<latexit sha1_base64="paG6V0msukoS9tWHWOzE+0b+FQE=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswp2NNmLQxjKC+cDkCHubuWTJ3t6xuyeEI+CPsLFQxNYfYm/nv3EvSaGJDwYe780wbyZIBNfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QcaoY1lksYtUKqEbBJdYNNwJbiUIaBQKbwfA695sPqDSP5Z0ZJehHtC95yBk1VrrvRNQMgiBrjLulsltxJyCLxJuR8uVn8eIRAGrd0lenF7M0QmmYoFq3PTcxfkaV4UzguNhJNSaUDWkf25ZKGqH2s0niMTm2So+EsbIlDZmovycyGmk9igLbmSfU814u/ue1UxOe+xmXSWpQsumiMBXExCQ/n/S4QmbEyBLKFLdZCRtQRZmxTyraJ3jzJy+SxmnFcyverVuuXsEUBTiEIzgBD86gCjdQgzowkPAEL/DqaOfZeXPep61LzmzmAP7A+fgBMXqSvw==</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="VRWbHhUCxBiy/uJ7pSK2/MM6VHo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRu7LLoxmUF+8A2lMn0ph06mYSZiVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSATXxnW/ndLG5tb2Tnm3srd/cHhUPT7p6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WB6m/vdJ1Sax/LBzBL0IzqWPOSMGis9DiJqJkGQdebDas2tuwuQdeIVpAYFWsPq12AUszRCaZigWvc9NzF+RpXhTOC8Mkg1JpRN6Rj7lkoaofazReI5ubDKiISxsk8aslB/b2Q00noWBXYyT6hXvVz8z+unJmz4GZdJalCy5UdhKoiJSX4+GXGFzIiZJZQpbrMSNqGKMmNLqtgSvNWT10nnqu65de/erTVvijrKcAbncAkeXEMT7qAFbWAg4Rle4c3Rzovz7nwsR0tOsXMKf+B8/gDCM5Dy</latexit> D

<latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit>

(1) Line charts collection (3) Train LineNet(2) Line chart triplets selection 
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V�
<latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit>

V
<latexit sha1_base64="paG6V0msukoS9tWHWOzE+0b+FQE=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswp2NNmLQxjKC+cDkCHubuWTJ3t6xuyeEI+CPsLFQxNYfYm/nv3EvSaGJDwYe780wbyZIBNfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QcaoY1lksYtUKqEbBJdYNNwJbiUIaBQKbwfA695sPqDSP5Z0ZJehHtC95yBk1VrrvRNQMgiBrjLulsltxJyCLxJuR8uVn8eIRAGrd0lenF7M0QmmYoFq3PTcxfkaV4UzguNhJNSaUDWkf25ZKGqH2s0niMTm2So+EsbIlDZmovycyGmk9igLbmSfU814u/ue1UxOe+xmXSWpQsumiMBXExCQ/n/S4QmbEyBLKFLdZCRtQRZmxTyraJ3jzJy+SxmnFcyverVuuXsEUBTiEIzgBD86gCjdQgzowkPAEL/DqaOfZeXPep61LzmzmAP7A+fgBMXqSvw==</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="VRWbHhUCxBiy/uJ7pSK2/MM6VHo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRu7LLoxmUF+8A2lMn0ph06mYSZiVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSATXxnW/ndLG5tb2Tnm3srd/cHhUPT7p6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WB6m/vdJ1Sax/LBzBL0IzqWPOSMGis9DiJqJkGQdebDas2tuwuQdeIVpAYFWsPq12AUszRCaZigWvc9NzF+RpXhTOC8Mkg1JpRN6Rj7lkoaofazReI5ubDKiISxsk8aslB/b2Q00noWBXYyT6hXvVz8z+unJmz4GZdJalCy5UdhKoiJSX4+GXGFzIiZJZQpbrMSNqGKMmNLqtgSvNWT10nnqu65de/erTVvijrKcAbncAkeXEMT7qAFbWAg4Rle4c3Rzovz7nwsR0tOsXMKf+B8/gDCM5Dy</latexit>

D
<latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit>

(D,V)
<latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit><latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit><latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit><latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit>

Decoder

Decoder

Decoder

Anchor V<latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit>

E+
<latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit>

E�
<latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit>

V+
<latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit>

Positive

Negative V�
<latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit>

V̂<latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit>

Reconstructed

V̂+
<latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit>

Reconstructed

V̂�
<latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit>

Reconstructed

Encoder

Encoder

Encoder

Shared
Weights

Shared
Weights

Lt
<latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit>

Lr
<latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit>

LineNet
E<latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit>
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V
<latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit><latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit><latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit><latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit>

Line chart query Vq
<latexit sha1_base64="5rAOQ4VHJKFAh1V7CMWV+bHZsaM=">AAAB83icbVC7TsMwFL3hWcqrwMhiUZCYqoQFxgoWxiLRh9RUleM6rVXHCfYNUhX1N1gYQIiVlZlvYOND2HHaDtByJEtH59yre3yCRAqDrvvlLC2vrK6tFzaKm1vbO7ulvf2GiVPNeJ3FMtatgBouheJ1FCh5K9GcRoHkzWB4lfvNe66NiNUtjhLeiWhfiVAwilby/YjiIAizxrh71y2V3Yo7AVkk3oyUq8ff7x8AUOuWPv1ezNKIK2SSGtP23AQ7GdUomOTjop8anlA2pH3etlTRiJtONsk8JidW6ZEw1vYpJBP190ZGI2NGUWAn84xm3svF/7x2iuFFJxMqSZErNj0UppJgTPICSE9ozlCOLKFMC5uVsAHVlKGtqWhL8Oa/vEgaZxXPrXg3to1LmKIAh3AEp+DBOVThGmpQBwYJPMATPDup8+i8OK/T0SVntnMAf+C8/QAgopSp</latexit><latexit sha1_base64="twZe38HGHVkabESAJBXMrDJWl7g=">AAAB83icbVC7TsMwFL0pr9LyKDCyWBQkpiphgbGChbFI9CE1UeW4TmvVcYLtVKqi/gYLAwixsvID/AEbHwIzTtMBWo5k6eice3WPjx9zprRtf1qFldW19Y3iZqm8tb2zW9nbb6kokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH11lfntMpWKRuNWTmHohHggWMIK1kVw3xHroB2lr2rvrVap2zZ4BLRNnTqr146+393H5u9GrfLj9iCQhFZpwrFTXsWPtpVhqRjidltxE0RiTER7QrqECh1R56SzzFJ0YpY+CSJonNJqpvzdSHCo1CX0zmWVUi14m/ud1Ex1ceCkTcaKpIPmhIOFIRygrAPWZpETziSGYSGayIjLEEhNtaiqZEpzFLy+T1lnNsWvOjWnjEnIU4RCO4BQcOIc6XEMDmkAghnt4hCcrsR6sZ+slHy1Y850D+APr9QcZQpYj</latexit><latexit sha1_base64="twZe38HGHVkabESAJBXMrDJWl7g=">AAAB83icbVC7TsMwFL0pr9LyKDCyWBQkpiphgbGChbFI9CE1UeW4TmvVcYLtVKqi/gYLAwixsvID/AEbHwIzTtMBWo5k6eice3WPjx9zprRtf1qFldW19Y3iZqm8tb2zW9nbb6kokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH11lfntMpWKRuNWTmHohHggWMIK1kVw3xHroB2lr2rvrVap2zZ4BLRNnTqr146+393H5u9GrfLj9iCQhFZpwrFTXsWPtpVhqRjidltxE0RiTER7QrqECh1R56SzzFJ0YpY+CSJonNJqpvzdSHCo1CX0zmWVUi14m/ud1Ex1ceCkTcaKpIPmhIOFIRygrAPWZpETziSGYSGayIjLEEhNtaiqZEpzFLy+T1lnNsWvOjWnjEnIU4RCO4BQcOIc6XEMDmkAghnt4hCcrsR6sZ+slHy1Y850D+APr9QcZQpYj</latexit><latexit sha1_base64="3ETmzfwDUwF7Jf54paRPO4zrhr4=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclcSNLotuXFawD2hCmUxv2qGTSZyZCCX0N9y4UMStP+POv3HSZqGtBwYO59zLPXPCVHBtXPfbWVvf2NzaruxUd/f2Dw5rR8cdnWSKYZslIlG9kGoUXGLbcCOwlyqkcSiwG05uC7/7hErzRD6YaYpBTEeSR5xRYyXfj6kZh1HemQ0eB7W623DnIKvEK0kdSrQGtS9/mLAsRmmYoFr3PTc1QU6V4UzgrOpnGlPKJnSEfUsljVEH+TzzjJxbZUiiRNknDZmrvzdyGms9jUM7WWTUy14h/uf1MxNdBzmXaWZQssWhKBPEJKQogAy5QmbE1BLKFLdZCRtTRZmxNVVtCd7yl1dJ57LhuQ3v3q03b8o6KnAKZ3ABHlxBE+6gBW1gkMIzvMKbkzkvzrvzsRhdc8qdE/gD5/MHVjKR2g==</latexit>

(b) Inputs for similarity search: line chart images V
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Deploy
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How to train the LineNet ?
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l Challenge 2: There is currently no off-the-peg corpus containing a large number 

of line charts and associated underlying data and rendered images to drive the 

model training and evaluate the performance.

l Basic idea: 

l Develop a Web Crawler to harvest line chart visualizations

l Collect the source datasets and curate a line chart corpus

Scale ↑  Cost ↓  Quality ↓ (e.g., missing metadata of line charts) 

Scale ↑  Cost ↑  Quality ↑ 



Line Chart Corpus Construction
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(a) Visualizations

TrafficVol EEG Stocks

Testing QueriesAirQuality

(c) Ground truth

…

(b) Candidates

…

…

!"# $

Crowdsourcing

Datasets Collection Line Chart Generation Similarity Labeling

UCI Repository Automatic Visualization Technique Crowdsourcing



LineBench: a large-scale line chart visualizations corpus

19

• LineBench
• 115K line charts with data and images for four domains: Traffic, EEG, Stocks, Air Quality
• 400 line chart similarity search queries with ground truth



How to make the learning process more effective？
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l Challenge 3: How can we judiciously select a set of representative training 

samples to train the model effectively and efficiently?

( ), ,
LineNetTrain

Anchor Positive Negative

similar dissimilar

Similarity can be measured by their underlying data, i.e., dist(𝐷!"#$%& , 𝐷'%()*)+, ) 



Semi-hard Triplet Selection Strategy
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Step 1: Compute data-level similarity, as a proxy for the “image-level similarity”

( )

…

Anchor 
Candidates

… …

dist ,

( )dist ,

Positive
Candidates

e.g., DTW

Negative
Candidates



Semi-hard Triplet Selection Strategy

22

( )

…

Anchor 
Candidates

… …

dist ,

( )dist ,

Positive
Candidates

e.g., DTW

Step 2: Identify the informative positive and negative samples in the embedding space 

Negative
Candidates



How to make the learning process more effective？
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l We employ the semi-hard triplets selection strategy[1] to generate a set of training data. 

l However, this method may not guarantee that the selected triplets are discriminative 

and meaningful, which may lead to slow convergence and lower performance.

[1] Florian Schroff et al. FaceNet: A unified embedding for face recognition and clustering. CVPR 2015.

l To alleviate this problem, we exploit a diversified triplets selection strategy to 

carefully pick a small set of representative and discriminative triplets from current 

mini-batch of training data. 



Diversified Triplets Selection Algorithm
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…

Diversified 
Triplets Selection 

Candidate Triplets Diversified Triplets

div
ers
ity diversity

diversity

• The diversified triplets selection problem can be reduced to the NP-hard max-sum dispersion problem



Evaluation
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l Can LineNet retrieve similar line charts?

l How does LineNet perform compared to SOTA?



Methods
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l Our methods:

l LineNet

l LineNet+ (training with the diversified triplet selection strategy)

l Data-level similarity 

l Zenvisage (CIDR 2017)

l Qetch (SIGMOD 2018)

l PEAX (EuroVIS 2020 Best Paper)

l Image-level similarity 

l V-CNN (CHI 2022 Best Paper Candidate)

l Resnet-based baseline



Quantitative Results
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Learned Representations of LineNet
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C4
<latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit>

(b) Learned embedding space(a) Initialized embedding space

C2
<latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit>

C3
<latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit>

p1
<latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit>

C4
<latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit>

(c) Line chart visualizations of the corresponding clusters (point)

C1
<latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit>

p1
<latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit>

C1
<latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit> C2

<latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit>

C3
<latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit>

C4
<latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit>

(b) Learned embedding space(a) Initialized embedding space

C2
<latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit>

C3
<latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit>

p1
<latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit>

C4
<latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit>

(c) Line chart visualizations of the corresponding clusters (point)

C1
<latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit>

p1
<latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit>

C1
<latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit> C2

<latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit>

C3
<latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit>

C4
<latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit>

(b) Learned embedding space(a) Initialized embedding space

C2
<latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit><latexit sha1_base64="CKlGTJYpAsCmaP75xMzBH87vLt4=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLYjcsK9gHtUO6kaRuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScniAXXxnW/nY3Nre2d3cJecf/g8Oi4dHLa0lGiKGvSSESqE6BmgkvWNNwI1okVwzAQrB1M6pnfnjKleSQfzSxmfogjyYecorGS3wvRjCmKtD7vV/ulsltxFyDrxMtJGXI0+qWv3iCiScikoQK17npubPwUleFUsHmxl2gWI53giHUtlRgy7aeL0HNyaZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2paEvwVr+8TlrViudWvIfrcu0ur6MA53ABV+DBDdTgHhrQBApP8Ayv8OZMnRfn3flYjm44+c4Z/IHz+QOiXpH+</latexit>

C3
<latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit><latexit sha1_base64="mdWp8wVhXZkn9bjpy5eLZMruqcY=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9lVEz0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wu+yVK27VnYOsEi8nFcjR6JW/uv2IJSFKwwTVuuO5sfFTqgxnAmelbqIxpmxMh9ixVNIQtZ/OQ8/ImVX6ZBAp+6Qhc/X3RkpDradhYCezkHrZy8T/vE5iBjd+ymWcGJRscWiQCGIikjVA+lwhM2JqCWWK26yEjaiizNieSrYEb/nLq6R1UfXcqnd/Vand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+j4pH/</latexit>

p1
<latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit><latexit sha1_base64="ys//PXiMJ/OA4htihFSRruxNl4M=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ0+c4OQW9OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdJv2nX6pjO1aDbuuh7BdxZWKWzUEn1c8z0GOjecowxKNfum9N0hoFrFYU0GU6jo41X5OpOZUsGmxlymWEjomQ9Y1NCYRU34+P3WKTo0yQGEiTcUazdXvEzmJlJpEgemMiB6p395M/MvrZjr0/JzHaaZZTBeLwkwgnaDZ32jAJaNaTAwhVHJzK6IjIgnVJp2iCeHrU/Q/aVVsB9vOjVuuXy7jKMAxnMAZOHABdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+favqN4g==</latexit>

C4
<latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit><latexit sha1_base64="TR6TuoNF/T5+oGC9L815i6Jr4KA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3ev+6XK27VXYCsEy8nFcjR6Je/eoOIJiGThgrUuuu5sfFTVIZTwealXqJZjHSCI9a1VGLItJ8uQs/JhVUGZBgp+6QhC/X3Roqh1rMwsJNZSL3qZeJ/Xjcxw1s/5TJODJN0eWiYCGIikjVABlwxasTMEqSK26yEjlEhNbanki3BW/3yOmldVT236j1cV2p3eR1FOINzuAQPbqAG99CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+lZpIA</latexit>

(c) Line chart visualizations of the corresponding clusters (point)
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<latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit><latexit sha1_base64="1HODWC0V3Tv1mohibBwe6cbORoM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiNy4r2Ae0Q7mTpm1oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEUdakkYhUJ0DNBJesabgRrBMrhmEgWDuY1DO/PWVK80g+mlnM/BBHkg85RWMlvxeiGVMUaX3e9/rlilt1FyDrxMtJBXI0+uWv3iCiScikoQK17npubPwUleFUsHmpl2gWI53giHUtlRgy7aeL0HNyYZUBGUbKPmnIQv29kWKo9SwM7GQWUq96mfif103M8NZPuYwTwyRdHhomgpiIZA2QAVeMGjGzBKniNiuhY1RIje2pZEvwVr+8TlpXVc+teg/XldpdXkcRzuAcLsGDG6jBPTSgCRSe4Ble4c2ZOi/Ou/OxHC04+c4p/IHz+QOg2pH9</latexit>



Case study on LineBench
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Data-level similarity Ground TruthImage-level similarity Learned data-aware 
image-level similarity



Case study on real-world application scenarios
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Conclusion
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l Problem Statement:

l  We formally define the problem of learned data-aware image representations of line 

charts for similarity search.

l LineNet:

l We propose LineNet, a novel Vision Transformer-based Triplet Autoencoder model 

to learn data-aware image representations of line charts by leveraging both the 

underlying data and rendered images of line charts.

l We further design a diversified training samples selection algorithm to make the 

learning process more effective.

l LineBench:

l We develop a large-scale line chart corpus, namely LineBench, which has more than 

115K line charts and the metadata from four real-world datasets. 



Thanks!
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(a) Inputs for model training:  line chart images and underlying data    V
<latexit sha1_base64="paG6V0msukoS9tWHWOzE+0b+FQE=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswp2NNmLQxjKC+cDkCHubuWTJ3t6xuyeEI+CPsLFQxNYfYm/nv3EvSaGJDwYe780wbyZIBNfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QcaoY1lksYtUKqEbBJdYNNwJbiUIaBQKbwfA695sPqDSP5Z0ZJehHtC95yBk1VrrvRNQMgiBrjLulsltxJyCLxJuR8uVn8eIRAGrd0lenF7M0QmmYoFq3PTcxfkaV4UzguNhJNSaUDWkf25ZKGqH2s0niMTm2So+EsbIlDZmovycyGmk9igLbmSfU814u/ue1UxOe+xmXSWpQsumiMBXExCQ/n/S4QmbEyBLKFLdZCRtQRZmxTyraJ3jzJy+SxmnFcyverVuuXsEUBTiEIzgBD86gCjdQgzowkPAEL/DqaOfZeXPep61LzmzmAP7A+fgBMXqSvw==</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="VRWbHhUCxBiy/uJ7pSK2/MM6VHo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRu7LLoxmUF+8A2lMn0ph06mYSZiVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSATXxnW/ndLG5tb2Tnm3srd/cHhUPT7p6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WB6m/vdJ1Sax/LBzBL0IzqWPOSMGis9DiJqJkGQdebDas2tuwuQdeIVpAYFWsPq12AUszRCaZigWvc9NzF+RpXhTOC8Mkg1JpRN6Rj7lkoaofazReI5ubDKiISxsk8aslB/b2Q00noWBXYyT6hXvVz8z+unJmz4GZdJalCy5UdhKoiJSX4+GXGFzIiZJZQpbrMSNqGKMmNLqtgSvNWT10nnqu65de/erTVvijrKcAbncAkeXEMT7qAFbWAg4Rle4c3Rzovz7nwsR0tOsXMKf+B8/gDCM5Dy</latexit> D

<latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit>

(1) Line charts collection (3) Train LineNet(2) Line chart triplets selection 
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V<latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit>
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<latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit>
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<latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit>
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<latexit sha1_base64="paG6V0msukoS9tWHWOzE+0b+FQE=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswp2NNmLQxjKC+cDkCHubuWTJ3t6xuyeEI+CPsLFQxNYfYm/nv3EvSaGJDwYe780wbyZIBNfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QcaoY1lksYtUKqEbBJdYNNwJbiUIaBQKbwfA695sPqDSP5Z0ZJehHtC95yBk1VrrvRNQMgiBrjLulsltxJyCLxJuR8uVn8eIRAGrd0lenF7M0QmmYoFq3PTcxfkaV4UzguNhJNSaUDWkf25ZKGqH2s0niMTm2So+EsbIlDZmovycyGmk9igLbmSfU814u/ue1UxOe+xmXSWpQsumiMBXExCQ/n/S4QmbEyBLKFLdZCRtQRZmxTyraJ3jzJy+SxmnFcyverVuuXsEUBTiEIzgBD86gCjdQgzowkPAEL/DqaOfZeXPep61LzmzmAP7A+fgBMXqSvw==</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="sdohU/J5T9b5eY2AJq5YMwJV1aY=">AAAB8XicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaCMGbSwjmA9MjrC32UuW7O0tu3tCOPIvbCwU0dIfYm8j/hv3khSa+GDg8d4M82ZCyZk2nvftFJaWV1bXiuvuxubW9k5pd6+hk1QRWicJT1QrxJpyJmjdMMNpSyqK45DTZji8yv3mPVWaJeLWjCQNYtwXLGIEGyvddWJsBmGYNcbdUtmreBOgReLPSPniwz2Xb19urVv67PQSksZUGMKx1m3fkybIsDKMcDp2O6mmEpMh7tO2pQLHVAfZJPEYHVmlh6JE2RIGTdTfExmOtR7Foe3ME+p5Lxf/89qpic6CjAmZGirIdFGUcmQSlJ+PekxRYvjIEkwUs1kRGWCFibFPcu0T/PmTF0njpOJ7Ff/GK1cvYYoiHMAhHIMPp1CFa6hBHQgIeIAneHa08+i8OK/T1oIzm9mHP3DefwAjCZQz</latexit><latexit sha1_base64="VRWbHhUCxBiy/uJ7pSK2/MM6VHo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRu7LLoxmUF+8A2lMn0ph06mYSZiVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSATXxnW/ndLG5tb2Tnm3srd/cHhUPT7p6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WB6m/vdJ1Sax/LBzBL0IzqWPOSMGis9DiJqJkGQdebDas2tuwuQdeIVpAYFWsPq12AUszRCaZigWvc9NzF+RpXhTOC8Mkg1JpRN6Rj7lkoaofazReI5ubDKiISxsk8aslB/b2Q00noWBXYyT6hXvVz8z+unJmz4GZdJalCy5UdhKoiJSX4+GXGFzIiZJZQpbrMSNqGKMmNLqtgSvNWT10nnqu65de/erTVvijrKcAbncAkeXEMT7qAFbWAg4Rle4c3Rzovz7nwsR0tOsXMKf+B8/gDCM5Dy</latexit>

D
<latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit><latexit sha1_base64="nZWZJRrV66lKalguoHhpyfA3+H8=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiHjxWsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2c20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7bt27O681roo6ynAEx3AKHlxAA26hCS1gIOEZXuHN0c6L8+58zEdLTrFzCH/gfP4AqBmQ5A==</latexit>

(D,V)
<latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit><latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit><latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit><latexit sha1_base64="Exh51oHDH8gJBM/FlDD2GM7xZc8=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRaggJRFBl0VduKxgL9CGMplO26GTSZiZCCVk46u4caGIWx/DnW/jpI2grT8MfPznHOac3484U9pxvqzC0vLK6lpxvbSxubW9Y+/uNVUYS0IbJOShbPtYUc4EbWimOW1HkuLA57Tlj6+zeuuBSsVCca8nEfUCPBRswAjWxurZB5VugPXI95Ob9PQHm+lJzy47VWcqtAhuDmXIVe/Zn91+SOKACk04VqrjOpH2Eiw1I5ympW6saITJGA9px6DAAVVeMj0gRcfG6aNBKM0TGk3d3xMJDpSaBL7pzFZU87XM/K/WifXg0kuYiGJNBZl9NIg50iHK0kB9JinRfGIAE8nMroiMsMREm8xKJgR3/uRFaJ5VXafq3p2Xa1d5HEU4hCOogAsXUINbqEMDCKTwBC/waj1az9ab9T5rLVj5zD78kfXxDUADliw=</latexit>

Decoder

Decoder

Decoder

Anchor V<latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit><latexit sha1_base64="mcEByyZjL5OTLs2QtTEWwKp0nu4=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdh1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfJj5D6</latexit>

E+
<latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit><latexit sha1_base64="+ihEJx186ALDjQNbFcp9Tg1oscI=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0WRXBZwT6gM5ZMmmlDM8mQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v5BW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3+R+54kqzaR4MJOEBjEeChYxgo2VfD/GZhRG2e3j2bRfrbl1dwa0TLyC1KBAs1/98geSpDEVhnCsdc9zExNkWBlGOJ1W/FTTBJMxHtKepQLHVAfZLPMUnVhlgCKp7BMGzdTfGxmOtZ7EoZ3MM+pFLxf/83qpia6CjIkkNVSQ+aEo5chIlBeABkxRYvjEEkwUs1kRGWGFibE1VWwJ3uKXl0n7vO65de/+ota4LuoowxEcwyl4cAkNuIMmtIBAAs/wCm9O6rw4787HfLTkFDuH8AfO5w/RXpGG</latexit>

E�
<latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit><latexit sha1_base64="klxJ1a87Ifk0XYOlYGGItrn2H7Y=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgxjIjgi6LIrisYB/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwqj7PbxbNqv1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund/UWtcF3WU4QiO4RQ8uIQG3EETWkAggWd4hTcndV6cd+djPlpyip1D+APn8wfUaJGI</latexit>

V+
<latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit><latexit sha1_base64="0CsD1ixFAXg8JT57rdaqKuJ3YxU=">AAAB83icbVDLSsNAFL3xWeur6tLNYBEEoSQi6LLoxmUF+4Cmlsl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7Gt7nffuLaiFg94CThvYgOlQgFo2gl348ojoIwaz2eT/uVqltzZyDLxCtIFQo0+pUvfxCzNOIKmaTGdD03wV5GNQom+bTsp4YnlI3pkHctVTTippfNMk/JqVUGJIy1fQrJTP29kdHImEkU2Mk8o1n0cvE/r5tieN3LhEpS5IrND4WpJBiTvAAyEJozlBNLKNPCZiVsRDVlaGsq2xK8xS8vk9ZFzXNr3v1ltX5T1FGCYziBM/DgCupwBw1oAoMEnuEV3pzUeXHenY/56IpT7BzBHzifP+tVkZc=</latexit>

Positive

Negative V�
<latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit><latexit sha1_base64="YZfEnMwM8DvNGzrNc6f7AbPjkOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBHcWBIRdFl047KCfUBTy2Q6aYdOJmHmRiihv+HGhSJu/Rl3/o2TNgttPTBwOOde7pkTJFIYdN1vZ2V1bX1js7RV3t7Z3duvHBy2TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj29xvP3FtRKwecJLwXkSHSoSCUbSS70cUR0GYtR7Pp/1K1a25M5Bl4hWkCgUa/cqXP4hZGnGFTFJjup6bYC+jGgWTfFr2U8MTysZ0yLuWKhpx08tmmafk1CoDEsbaPoVkpv7eyGhkzCQK7GSe0Sx6ufif100xvO5lQiUpcsXmh8JUEoxJXgAZCM0ZyokllGlhsxI2opoytDWVbQne4peXSeui5rk17/6yWr8p6ijBMZzAGXhwBXW4gwY0gUECz/AKb07qvDjvzsd8dMUpdo7gD5zPH+5fkZk=</latexit>

V̂<latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit><latexit sha1_base64="oOLY3hMedsoIFCR/MYcecOpav4k=">AAAB+XicbVDLSsNAFL2pr1pfUZdugkVwVRIRdFl047KCfUBTymQ6aYdOJmHmplBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX6LrfVmVjc2t7p7pb29s/ODyyj086Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYPpfeF3Z0xpHssnnCdsEJGx5CGnBI00tG0/IjgJwsyfEMw6eT60627DXcBZJ15J6lCiNbS//FFM04hJpIJo3ffcBAcZUcipYHnNTzVLCJ2SMesbKknE9CBbJM+dC6OMnDBW5kl0FurvjYxEWs+jwEwWOfWqV4j/ef0Uw9tBxmWSIpN0eShMhYOxU9TgjLhiFMXcEEIVN1kdOiGKUDRl1UwJ3uqX10nnquG5De/xut68K+uowhmcwyV4cANNeIAWtIHCDJ7hFd6szHqx3q2P5WjFKndO4Q+szx8iBpP4</latexit>

Reconstructed

V̂+
<latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit><latexit sha1_base64="HH8HwidvM+V5DOwy60abwwpM5m4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBEEoSQi6LLoxmUF+4Amlsl00g6dTMLMjVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnSATX4Djf1srq2vrGZmWrur2zu7dvH9Q6Ok4VZW0ai1j1AqKZ4JK1gYNgvUQxEgWCdYPJTeF3H5nSPJb3ME2YH5GR5CGnBIw0sGteRGAchJk3JpB18oezfGDXnYYzA14mbknqqERrYH95w5imEZNABdG67zoJ+BlRwKlgedVLNUsInZAR6xsqScS0n82y5/jEKEMcxso8CXim/t7ISKT1NArMZJFUL3qF+J/XTyG88jMukxSYpPNDYSowxLgoAg+5YhTE1BBCFTdZMR0TRSiYuqqmBHfxy8ukc95wnYZ7d1FvXpd1VNAROkanyEWXqIluUQu1EUVP6Bm9ojcrt16sd+tjPrpilTuH6A+szx9JRJSV</latexit>

Reconstructed

V̂�
<latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit><latexit sha1_base64="tQWdB0oUIZkr8zVITIPfv/KBOI4=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHcWBIRdFl047KCfUATy2Q6aYdOJmHmRiwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJIJrcJxva2V1bX1js7JV3d7Z3du3D2odHaeKsjaNRax6AdFMcMnawEGwXqIYiQLBusHkpvC7j0xpHst7mCbMj8hI8pBTAkYa2DUvIjAOwswbE8g6+cNZPrDrTsOZAS8TtyR1VKI1sL+8YUzTiEmggmjdd50E/Iwo4FSwvOqlmiWETsiI9Q2VJGLaz2bZc3xilCEOY2WeBDxTf29kJNJ6GgVmskiqF71C/M/rpxBe+RmXSQpM0vmhMBUYYlwUgYdcMQpiagihipusmI6JIhRMXVVTgrv45WXSOW+4TsO9u6g3r8s6KugIHaNT5KJL1ES3qIXaiKIn9Ixe0ZuVWy/Wu/UxH12xyp1D9AfW5w9MTpSX</latexit>

Reconstructed

Encoder

Encoder

Encoder

Shared
Weights

Shared
Weights

Lt
<latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit><latexit sha1_base64="mPc2zwzZAYrKhdJpmLzB1+ZSQ/Q=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLGF2MkmGzM6uM3cDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCCWwqDrfjuFtfWNza3idmlnd2//oHx41DRRohlvsEhGuh1Qw6VQvIECJW/HmtMwkLwVjG8zvzXh2ohIPeI05n5Ih0oMBKNoJb8bUhwxKtP7WQ975Ypbdecgq8TLSQVy1Hvlr24/YknIFTJJjel4box+SjUKJvms1E0Mjykb0yHvWKpoyI2fzkPPyJlV+mQQafsUkrn6eyOloTHTMLCTWUiz7GXif14nwcG1nwoVJ8gVWxwaJJJgRLIGSF9ozlBOLaFMC5uVsBHVlKHtqWRL8Ja/vEqaF1XPrXoPl5XaTV5HEU7gFM7BgyuowR3UoQEMnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDFDSSSQ==</latexit>

Lr
<latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit><latexit sha1_base64="QBSykMe5VSqYiA0W3JrEBSccIA0=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbCIYB6QLOHuZJIMmZ1dZ2YDYcl32FgoYuvH2Pk3ziZbaOKBgcM593LPnCAWXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRFHWoJGIVDtAzQSXrGG4EawdK4ZhIFgrGN9mfmvClOaRfDTTmPkhDiUfcIrGSn43RDOiKNL7WU/1yhW36s5BVomXkwrkqPfKX91+RJOQSUMFat3x3Nj4KSrDqWCzUjfRLEY6xiHrWCoxZNpP56Fn5MwqfTKIlH3SkLn6eyPFUOtpGNjJLKRe9jLxP6+TmMG1n3IZJ4ZJujg0SAQxEckaIH2uGDViaglSxW1WQkeokBrbU8mW4C1/eZU0L6qeW/UeLiu1m7yOIpzAKZyDB1dQgzuoQwMoPMEzvMKbM3FenHfnYzFacPKdY/gD5/MHESySRw==</latexit>

LineNet
E<latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit><latexit sha1_base64="kgam3CVt+WCsGvMAPLSyA5Q0ZKA=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiCB4r2FpsQ9lsX9qlm03Y3Qgl9F948aCIV/+NN/+NmzYHbR1YGGbeY+dNkAiujet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxde4/PKHSPJb3ZpKgH9Gh5CFn1FjpsRdRMwrC7Gbar9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/myWekhOrDEgYK/ukITP190ZGI60nUWAn84R60cvF/7xuasJLP+MySQ1KNv8oTAUxMcnPJwOukBkxsYQyxW1WwkZUUWZsSRVbgrd48jJpn9U9t+7dndcaV0UdZTiCYzgFDy6gAbfQhBYwkPAMr/DmaOfFeXc+5qMlp9g5hD9wPn8Ar7qQ6Q==</latexit>
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V
<latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit><latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit><latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit><latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit>

Line chart query Vq
<latexit sha1_base64="5rAOQ4VHJKFAh1V7CMWV+bHZsaM=">AAAB83icbVC7TsMwFL3hWcqrwMhiUZCYqoQFxgoWxiLRh9RUleM6rVXHCfYNUhX1N1gYQIiVlZlvYOND2HHaDtByJEtH59yre3yCRAqDrvvlLC2vrK6tFzaKm1vbO7ulvf2GiVPNeJ3FMtatgBouheJ1FCh5K9GcRoHkzWB4lfvNe66NiNUtjhLeiWhfiVAwilby/YjiIAizxrh71y2V3Yo7AVkk3oyUq8ff7x8AUOuWPv1ezNKIK2SSGtP23AQ7GdUomOTjop8anlA2pH3etlTRiJtONsk8JidW6ZEw1vYpJBP190ZGI2NGUWAn84xm3svF/7x2iuFFJxMqSZErNj0UppJgTPICSE9ozlCOLKFMC5uVsAHVlKGtqWhL8Oa/vEgaZxXPrXg3to1LmKIAh3AEp+DBOVThGmpQBwYJPMATPDup8+i8OK/T0SVntnMAf+C8/QAgopSp</latexit><latexit sha1_base64="twZe38HGHVkabESAJBXMrDJWl7g=">AAAB83icbVC7TsMwFL0pr9LyKDCyWBQkpiphgbGChbFI9CE1UeW4TmvVcYLtVKqi/gYLAwixsvID/AEbHwIzTtMBWo5k6eice3WPjx9zprRtf1qFldW19Y3iZqm8tb2zW9nbb6kokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH11lfntMpWKRuNWTmHohHggWMIK1kVw3xHroB2lr2rvrVap2zZ4BLRNnTqr146+393H5u9GrfLj9iCQhFZpwrFTXsWPtpVhqRjidltxE0RiTER7QrqECh1R56SzzFJ0YpY+CSJonNJqpvzdSHCo1CX0zmWVUi14m/ud1Ex1ceCkTcaKpIPmhIOFIRygrAPWZpETziSGYSGayIjLEEhNtaiqZEpzFLy+T1lnNsWvOjWnjEnIU4RCO4BQcOIc6XEMDmkAghnt4hCcrsR6sZ+slHy1Y850D+APr9QcZQpYj</latexit><latexit sha1_base64="twZe38HGHVkabESAJBXMrDJWl7g=">AAAB83icbVC7TsMwFL0pr9LyKDCyWBQkpiphgbGChbFI9CE1UeW4TmvVcYLtVKqi/gYLAwixsvID/AEbHwIzTtMBWo5k6eice3WPjx9zprRtf1qFldW19Y3iZqm8tb2zW9nbb6kokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH11lfntMpWKRuNWTmHohHggWMIK1kVw3xHroB2lr2rvrVap2zZ4BLRNnTqr146+393H5u9GrfLj9iCQhFZpwrFTXsWPtpVhqRjidltxE0RiTER7QrqECh1R56SzzFJ0YpY+CSJonNJqpvzdSHCo1CX0zmWVUi14m/ud1Ex1ceCkTcaKpIPmhIOFIRygrAPWZpETziSGYSGayIjLEEhNtaiqZEpzFLy+T1lnNsWvOjWnjEnIU4RCO4BQcOIc6XEMDmkAghnt4hCcrsR6sZ+slHy1Y850D+APr9QcZQpYj</latexit><latexit sha1_base64="3ETmzfwDUwF7Jf54paRPO4zrhr4=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclcSNLotuXFawD2hCmUxv2qGTSZyZCCX0N9y4UMStP+POv3HSZqGtBwYO59zLPXPCVHBtXPfbWVvf2NzaruxUd/f2Dw5rR8cdnWSKYZslIlG9kGoUXGLbcCOwlyqkcSiwG05uC7/7hErzRD6YaYpBTEeSR5xRYyXfj6kZh1HemQ0eB7W623DnIKvEK0kdSrQGtS9/mLAsRmmYoFr3PTc1QU6V4UzgrOpnGlPKJnSEfUsljVEH+TzzjJxbZUiiRNknDZmrvzdyGms9jUM7WWTUy14h/uf1MxNdBzmXaWZQssWhKBPEJKQogAy5QmbE1BLKFLdZCRtTRZmxNVVtCd7yl1dJ57LhuQ3v3q03b8o6KnAKZ3ABHlxBE+6gBW1gkMIzvMKbkzkvzrvzsRhdc8qdE/gD5/MHVjKR2g==</latexit>

(b) Inputs for similarity search: line chart images V
<latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit><latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit><latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit><latexit sha1_base64="8/wO7Z5bpujeDBNrsBKN1HyZHhU=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdB1p4NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wfDc5D2</latexit>
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         Similarity Search of Line Chart Images

LineNet
Deploy

Train

Code & Datasets: https://github.com/Thanksyy/LineNet-and-LineBench-SIGMOD2023

Code & Datasets

https://github.com/Thanksyy/LineNet-and-LineBench-SIGMOD2023


Future Work
l Towards Universal Visualization Representations

Ø Develop large models to “understand” visualizations
Ø Enable semantics search (similarity search), visualization recommendation

Origin
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mark  bar
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Visualization 
(graphic data)

SQL-like Visualization Query 
(Program data)

Visualization Query 
(Program data)

Sourced Data
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Transformed Data
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Visual Format Data
(relational data)
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Generalize to Other Visualization Types
l Although we take the line charts as the exemplar to investigate the problem of 

learned data-aware visualization representations for similarity search, our 
framework can be extended to support other visualization types such as bar 
charts, pie charts, and scatter plots. The key to this extension is measuring 
data-level similarity between visualization charts based on their underlying 
data.
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Similarity Search of Multi-series Line Charts
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l Although the multi-series line chart is popular in the data visualization 
community, how to measure the similarity between two multi-series line charts 
is still a challenging task. The reason is that it is difficult for us to weigh the 
contribution of the similarity between each series to the overall similarity of the 
multi-series line charts. Thus, we leave this interesting topic for future work.



Details of LineNet
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l Learn Inherent Image Similarity.

l Capture Data Similarity.

l Overall Objective and Optimization.

Reconstruction Loss:

Triplet Loss:


