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Context - 
From printed to digital newspapers
From layout driven to content driven distribution
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Web Version

"As a journalist, I want to quickly select the best template for the 
article I just wrote so that I can put it into production efficiently”

New Use Case! 
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Our proposal -  
Template Recommendation System (TRS)

In this domain, we noticed the following challenges… 
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• Assist journalists in selecting article 
templates among dozens of options 

• Recommendations would be not only 
relevant to the article’s content but 
also diverse in structure 

• Recommendations should promote 
the usage of unpopular templates 

• Lack of article templates dataset, with 
their inner structure annotations (i.e. 
shape and position of each element)
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• Assist journalists in selecting article 
templates among dozens of options 

• Recommendations would be not only 
relevant to the article’s content but 
also diverse in structure 

• Recommendations should promote 
the usage of unpopular templates 

• Lack of article templates dataset, with 
their inner structure annotations (i.e. 
shape and position of each element)

• A recommendation framework 
focused on template selection in 
CMS environments 

• A novel clustering-based approach 
that maximizes novelty and diversity 

• The application of a graph-matching 
neural network specifically trained to 
assess structural similarity between 
templates. 

• The release of a new dataset of real 
newspaper templates
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3. Template historical usage
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Definition of Template
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How do we compute a distance between two templates?
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IoU 
based metric  

(CGAL [5] optimized) 

[5] CGAL, Computational Geometry Algorithms Library, https://www.cgal.org
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IoU  
based metric  

(CGAL optimized) 

IoU metric has some problems, the 
most important being the sensitivity 
to elements misalignment that 
preserve the structure [1].

[1] G. Patil, M. Li, M. Fisher, M. Savva, and H. Zhang, “LayoutGMN: Neural Graph Matching for Structural Layout Similarity.” arXiv, 
Apr. 05, 2021. Accessed: Oct. 11, 2023. [Online]. Available: http://arxiv.org/abs/2012.06547 
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Similarity measure
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[Online]. Available: http://arxiv.org/abs/2012.06547 

Y. Li, C. Gu, T. Dullien, O. Vinyals, and P. Kohli, “Graph Matching Networks for Learning the Similarity of Graph Structured Objects.” arXiv, May 12, 2019. Accessed: 
Oct. 11, 2023. [Online]. Available: http://arxiv.org/abs/1904.12787 

LayoutGMN application



Method > Offline Phase (GMN similarity measure)

Similarity measure

21

G. Patil, M. Li, M. Fisher, M. Savva, and H. Zhang, “LayoutGMN: Neural Graph Matching for Structural Layout Similarity.” arXiv, Apr. 05, 2021. Accessed: Oct. 11, 2023. 
[Online]. Available: http://arxiv.org/abs/2012.06547 

Y. Li, C. Gu, T. Dullien, O. Vinyals, and P. Kohli, “Graph Matching Networks for Learning the Similarity of Graph Structured Objects.” arXiv, May 12, 2019. Accessed: 
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IoU-based metric
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d(ti, tj) = |GMN(ti, tj)|



Method > Offline Phase (Clustering method)

Clustering method

We employ agglomerative clustering [4] based on a clustering threshold value 

Unlike other clustering-based recommendation systems, such as ClusDiv [3], 

the number of clusters is not determined by the size N of the recommended 

list. Instead, it relies solely on the independent tunable parameter

23

[3] T. Aytekin and M. Ö. Karakaya, “Clustering-based diversity improvement in top-N recommendation,” J Intell Inf Syst, vol. 42, no. 1, pp. 1–18, 
Feb. 2014, doi: 10.1007/s10844-013-0252-9. 

[4] Scikit-learn: Machine Learning in Python, Pedregosa et al., JMLR 12, pp. 2825-2830, 2011. 
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<latexit sha1_base64="Gpfb3gvll678MDV8PLwFRTD86ec=">AAAB8XicbVC7SgNBFL3jM8ZXVLCxGQyCVdhNES1D0lgmYB6YLGF2MpsMmZ1dZmaFsOQvbCwUsRX/wi+ws/FbnDwKTTxw4XDOvdx7jx8Lro3jfKG19Y3Nre3MTnZ3b//gMHd03NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP6pO/dY9U5pH8taMY+aFZCB5wCkxVrpLu5QIXJ30ir1c3ik4M+BV4i5Ivnxa/+bvlY9aL/fZ7Uc0CZk0VBCtO64TGy8lynAq2CTbTTSLCR2RAetYKknItJfOLp7gC6v0cRApW9Lgmfp7IiWh1uPQt50hMUO97E3F/7xOYoJrL+UyTgyTdL4oSAQ2EZ6+j/tcMWrE2BJCFbe3YjokilBjQ8raENzll1dJs1hwS4VS3aZRgTkycAbncAkuXEEZbqAGDaAg4QGe4Blp9Ihe0Ou8dQ0tZk7gD9DbD7IFk/4=</latexit>

C2

<latexit sha1_base64="D5G45pdnh3XLGwlpjqJbfJXNE38=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXJHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7UNlAA=</latexit>

C4

Templates  
(size proportional to usage) Cluster

<latexit sha1_base64="B0MnFmJUbgSqFxX/1HcjL/LWBE8=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXMHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7aRlAE=</latexit>

C5

<latexit sha1_base64="am8wBP4q8lW13KUvBtCuqLzc3kw=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXIXoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7OJk/8=</latexit>

C3

<latexit sha1_base64="P20WioNWXC6Q+Jg+RvG0MXWp0Ks=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqsdiLx4r2FpsQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjxsx/eEKleSzvzSRBP6JDyUPOqLHSY9ZjVJDGtO/1yxW36s5BVomXkwrkaPbLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5hdPyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExm75MBV8iMmFhCmeL2VsJGVFFmbEglG4K3/PIqaV9UvVq1dndZqd/kcRThBE7hHDy4gjrcQhNawEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AdHZkGA=</latexit>

C1
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Input 

3. Template historical usage

text volume, presence of a 
title,number of images, etc.

1. Catalog of templates 
<latexit sha1_base64="Y7CUwYgVc8gXyfhnkVNeTC3Wju4=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsKfcF0KJk004ZmkiHJCGXoZ7hxoYhbv8adf2OmnYW2HggczrmXnHvChDNtXPfbKa2tb2xulbcrO7t7+wfVw6OOlqkitE0kl6oXYk05E7RtmOG0lyiK45DTbji5z/3uE1WaSdEy04QGMR4JFjGCjZX8fozNmGCetWaDas2tu3OgVeIVpAYFmoPqV38oSRpTYQjHWvuem5ggw8owwums0k81TTCZ4BH1LRU4pjrI5pFn6MwqQxRJZZ8waK7+3shwrPU0Du1kHlEve7n4n+enJroNMiaS1FBBFh9FKUdGovx+NGSKEsOnlmCimM2KyBgrTIxtqWJL8JZPXiWdi7p3Xb96vKw17oo6ynACp3AOHtxAAx6gCW0gIOEZXuHNMc6L8+58LEZLTrFzDH/gfP4AkG2RdA==</latexit>

T

2. Requirements given by the written content

Clustering of templates based 
upon shape and content, using a 
graph-matching neural network 

to measure similarity.

Output 

Recommender 
algorithm  
Choosing 
templates per 
cluster based on 
usage and 
similarity cluster

Online 
Phase 

Offline 
Phase 

24
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Based on ClusDiv [3], but with several modifications to improve diversity and novelty

Templates  
(size proportional  
to usage)

Cluster Admissible
Non-admissible

Color code:

<latexit sha1_base64="Gpfb3gvll678MDV8PLwFRTD86ec=">AAAB8XicbVC7SgNBFL3jM8ZXVLCxGQyCVdhNES1D0lgmYB6YLGF2MpsMmZ1dZmaFsOQvbCwUsRX/wi+ws/FbnDwKTTxw4XDOvdx7jx8Lro3jfKG19Y3Nre3MTnZ3b//gMHd03NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP6pO/dY9U5pH8taMY+aFZCB5wCkxVrpLu5QIXJ30ir1c3ik4M+BV4i5Ivnxa/+bvlY9aL/fZ7Uc0CZk0VBCtO64TGy8lynAq2CTbTTSLCR2RAetYKknItJfOLp7gC6v0cRApW9Lgmfp7IiWh1uPQt50hMUO97E3F/7xOYoJrL+UyTgyTdL4oSAQ2EZ6+j/tcMWrE2BJCFbe3YjokilBjQ8raENzll1dJs1hwS4VS3aZRgTkycAbncAkuXEEZbqAGDaAg4QGe4Blp9Ihe0Ou8dQ0tZk7gD9DbD7IFk/4=</latexit>

C2

<latexit sha1_base64="D5G45pdnh3XLGwlpjqJbfJXNE38=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXJHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7UNlAA=</latexit>

C4
<latexit sha1_base64="B0MnFmJUbgSqFxX/1HcjL/LWBE8=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXMHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7aRlAE=</latexit>

C5

<latexit sha1_base64="am8wBP4q8lW13KUvBtCuqLzc3kw=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXIXoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7OJk/8=</latexit>

C3

<latexit sha1_base64="M8eBZci04Z+23yC1newswBPfIiI=">AAAB7XicbVC7SgNBFL0bXzG+ooKNzWAQrMKuRbQRQtJYJmAekCxhdjKbjJmdWWZmhbDkH2wsFLG18i/8Ajsbv8VJYqGJBy4czrmXe+8JYs60cd1PJ7Oyura+kd3MbW3v7O7l9w+aWiaK0AaRXKp2gDXlTNCGYYbTdqwojgJOW8GoOvVbd1RpJsWNGcfUj/BAsJARbKzUrLZ63pXbyxfcojsDWibeDymUj+pf7K3yXuvlP7p9SZKICkM41rrjubHxU6wMI5xOct1E0xiTER7QjqUCR1T76ezaCTq1Sh+FUtkSBs3U3xMpjrQeR4HtjLAZ6kVvKv7ndRITXvopE3FiqCDzRWHCkZFo+jrqM0WJ4WNLMFHM3orIECtMjA0oZ0PwFl9eJs3zolcqluo2jQrMkYVjOIEz8OACynANNWgAgVu4h0d4cqTz4Dw7L/PWjPMzcwh/4Lx+AziLkfU=</latexit>

CW1 = 0

<latexit sha1_base64="NW6rZ/HlJ4WGx8N1jKlWqoylJSc=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKezG50UI5uIxgnlAsoTZyWwyZGZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLOtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo9rUbz1RpVkkH8w4pr7AA8lCRrCxUrvW6lXQDTrrFUtu2Z0BLRMvIyXIUO8Vv7r9iCSCSkM41rrjubHxU6wMI5xOCt1E0xiTER7QjqUSC6r9dHbvBJ1YpY/CSNmSBs3U3xMpFlqPRWA7BTZDvehNxf+8TmLCaz9lMk4MlWS+KEw4MhGaPo/6TFFi+NgSTBSztyIyxAoTYyMq2BC8xZeXSbNS9i7LF/fnpeptFkcejuAYTsGDK6jCHdShAQQ4PMMrvDmPzovz7nzMW3NONnMIf+B8/gANo46v</latexit>

CW2 = 3

<latexit sha1_base64="DLSLgFHFpAgMkt3g+Jaa/AJ+oyI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKr4sQzMVjBPOAZAmzk95kyOzsOjMrhJCf8OJBEa/+jjf/xkmyB00saCiquunuChLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYVqd+8wmV5rF8MKME/Yj2JQ85o8ZKrWqze05uiNstltyyOwNZJl5GSpCh1i1+dXoxSyOUhgmqddtzE+OPqTKcCZwUOqnGhLIh7WPbUkkj1P54du+EnFilR8JY2ZKGzNTfE2MaaT2KAtsZUTPQi95U/M9rpya89sdcJqlByeaLwlQQE5Pp86THFTIjRpZQpri9lbABVZQZG1HBhuAtvrxMGmdl77J8cX9eqtxmceThCI7hFDy4ggrcQQ3qwEDAM7zCm/PovDjvzse8NedkM4fwB87nDwwnjq4=</latexit>

CW4 = 0

<latexit sha1_base64="zEaKVpylRJ4aON8xIXoqbjy0hD8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKezG50UI5uIxgnlAsoTZyWwyZGZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLOtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo9rUbz1RpVkkH8w4pr7AA8lCRrCxUrvW6p2hG1TpFUtu2Z0BLRMvIyXIUO8Vv7r9iCSCSkM41rrjubHxU6wMI5xOCt1E0xiTER7QjqUSC6r9dHbvBJ1YpY/CSNmSBs3U3xMpFlqPRWA7BTZDvehNxf+8TmLCaz9lMk4MlWS+KEw4MhGaPo/6TFFi+NgSTBSztyIyxAoTYyMq2BC8xZeXSbNS9i7LF/fnpeptFkcejuAYTsGDK6jCHdShAQQ4PMMrvDmPzovz7nzMW3NONnMIf+B8/gANp46v</latexit>

CW3 = 2

Reassignment

<latexit sha1_base64="P20WioNWXC6Q+Jg+RvG0MXWp0Ks=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqsdiLx4r2FpsQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjxsx/eEKleSzvzSRBP6JDyUPOqLHSY9ZjVJDGtO/1yxW36s5BVomXkwrkaPbLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5hdPyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExm75MBV8iMmFhCmeL2VsJGVFFmbEglG4K3/PIqaV9UvVq1dndZqd/kcRThBE7hHDy4gjrcQhNawEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AdHZkGA=</latexit>

C1

[3] T. Aytekin and M. Ö. Karakaya, “Clustering-based diversity improvement in top-N recommendation,” J Intell Inf Syst, vol. 42, no. 1, 
pp. 1–18, Feb. 2014, doi: 10.1007/s10844-013-0252-9.
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<latexit sha1_base64="Gpfb3gvll678MDV8PLwFRTD86ec=">AAAB8XicbVC7SgNBFL3jM8ZXVLCxGQyCVdhNES1D0lgmYB6YLGF2MpsMmZ1dZmaFsOQvbCwUsRX/wi+ws/FbnDwKTTxw4XDOvdx7jx8Lro3jfKG19Y3Nre3MTnZ3b//gMHd03NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP6pO/dY9U5pH8taMY+aFZCB5wCkxVrpLu5QIXJ30ir1c3ik4M+BV4i5Ivnxa/+bvlY9aL/fZ7Uc0CZk0VBCtO64TGy8lynAq2CTbTTSLCR2RAetYKknItJfOLp7gC6v0cRApW9Lgmfp7IiWh1uPQt50hMUO97E3F/7xOYoJrL+UyTgyTdL4oSAQ2EZ6+j/tcMWrE2BJCFbe3YjokilBjQ8raENzll1dJs1hwS4VS3aZRgTkycAbncAkuXEEZbqAGDaAg4QGe4Blp9Ihe0Ou8dQ0tZk7gD9DbD7IFk/4=</latexit>

C2

<latexit sha1_base64="D5G45pdnh3XLGwlpjqJbfJXNE38=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXJHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7UNlAA=</latexit>

C4

Templates  
(size proportional  
to usage)

Cluster

<latexit sha1_base64="B0MnFmJUbgSqFxX/1HcjL/LWBE8=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXMHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7aRlAE=</latexit>

C5

<latexit sha1_base64="am8wBP4q8lW13KUvBtCuqLzc3kw=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXIXoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7OJk/8=</latexit>

C3

<latexit sha1_base64="P20WioNWXC6Q+Jg+RvG0MXWp0Ks=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqsdiLx4r2FpsQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjxsx/eEKleSzvzSRBP6JDyUPOqLHSY9ZjVJDGtO/1yxW36s5BVomXkwrkaPbLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5hdPyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExm75MBV8iMmFhCmeL2VsJGVFFmbEglG4K3/PIqaV9UvVq1dndZqd/kcRThBE7hHDy4gjrcQhNawEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AdHZkGA=</latexit>

C1

1) Assigning rating values = usage



Method > Online Phase

Online Phase -  
Selecting templates from each cluster

27

2) Filtering admissible templates and clusters

Templates  
(size proportional  
to usage)

Cluster Admissible
Non-admissible

Color code:

<latexit sha1_base64="Gpfb3gvll678MDV8PLwFRTD86ec=">AAAB8XicbVC7SgNBFL3jM8ZXVLCxGQyCVdhNES1D0lgmYB6YLGF2MpsMmZ1dZmaFsOQvbCwUsRX/wi+ws/FbnDwKTTxw4XDOvdx7jx8Lro3jfKG19Y3Nre3MTnZ3b//gMHd03NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP6pO/dY9U5pH8taMY+aFZCB5wCkxVrpLu5QIXJ30ir1c3ik4M+BV4i5Ivnxa/+bvlY9aL/fZ7Uc0CZk0VBCtO64TGy8lynAq2CTbTTSLCR2RAetYKknItJfOLp7gC6v0cRApW9Lgmfp7IiWh1uPQt50hMUO97E3F/7xOYoJrL+UyTgyTdL4oSAQ2EZ6+j/tcMWrE2BJCFbe3YjokilBjQ8raENzll1dJs1hwS4VS3aZRgTkycAbncAkuXEEZbqAGDaAg4QGe4Blp9Ihe0Ou8dQ0tZk7gD9DbD7IFk/4=</latexit>

C2

<latexit sha1_base64="D5G45pdnh3XLGwlpjqJbfJXNE38=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXJHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7UNlAA=</latexit>

C4
<latexit sha1_base64="B0MnFmJUbgSqFxX/1HcjL/LWBE8=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXMHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7aRlAE=</latexit>

C5

<latexit sha1_base64="am8wBP4q8lW13KUvBtCuqLzc3kw=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXIXoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7OJk/8=</latexit>

C3

<latexit sha1_base64="P20WioNWXC6Q+Jg+RvG0MXWp0Ks=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqsdiLx4r2FpsQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjxsx/eEKleSzvzSRBP6JDyUPOqLHSY9ZjVJDGtO/1yxW36s5BVomXkwrkaPbLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5hdPyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExm75MBV8iMmFhCmeL2VsJGVFFmbEglG4K3/PIqaV9UvVq1dndZqd/kcRThBE7hHDy4gjrcQhNawEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AdHZkGA=</latexit>

C1
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2) Initialize CW values 

Templates  
(size proportional  
to usage)

Cluster Admissible
Non-admissible

Color code:

<latexit sha1_base64="Gpfb3gvll678MDV8PLwFRTD86ec=">AAAB8XicbVC7SgNBFL3jM8ZXVLCxGQyCVdhNES1D0lgmYB6YLGF2MpsMmZ1dZmaFsOQvbCwUsRX/wi+ws/FbnDwKTTxw4XDOvdx7jx8Lro3jfKG19Y3Nre3MTnZ3b//gMHd03NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP6pO/dY9U5pH8taMY+aFZCB5wCkxVrpLu5QIXJ30ir1c3ik4M+BV4i5Ivnxa/+bvlY9aL/fZ7Uc0CZk0VBCtO64TGy8lynAq2CTbTTSLCR2RAetYKknItJfOLp7gC6v0cRApW9Lgmfp7IiWh1uPQt50hMUO97E3F/7xOYoJrL+UyTgyTdL4oSAQ2EZ6+j/tcMWrE2BJCFbe3YjokilBjQ8raENzll1dJs1hwS4VS3aZRgTkycAbncAkuXEEZbqAGDaAg4QGe4Blp9Ihe0Ou8dQ0tZk7gD9DbD7IFk/4=</latexit>

C2

<latexit sha1_base64="D5G45pdnh3XLGwlpjqJbfJXNE38=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXJHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7UNlAA=</latexit>

C4
<latexit sha1_base64="B0MnFmJUbgSqFxX/1HcjL/LWBE8=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXMHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7aRlAE=</latexit>

C5

<latexit sha1_base64="am8wBP4q8lW13KUvBtCuqLzc3kw=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXIXoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7OJk/8=</latexit>

C3

1 2

<latexit sha1_base64="M8eBZci04Z+23yC1newswBPfIiI=">AAAB7XicbVC7SgNBFL0bXzG+ooKNzWAQrMKuRbQRQtJYJmAekCxhdjKbjJmdWWZmhbDkH2wsFLG18i/8Ajsbv8VJYqGJBy4czrmXe+8JYs60cd1PJ7Oyura+kd3MbW3v7O7l9w+aWiaK0AaRXKp2gDXlTNCGYYbTdqwojgJOW8GoOvVbd1RpJsWNGcfUj/BAsJARbKzUrLZ63pXbyxfcojsDWibeDymUj+pf7K3yXuvlP7p9SZKICkM41rrjubHxU6wMI5xOct1E0xiTER7QjqUCR1T76ezaCTq1Sh+FUtkSBs3U3xMpjrQeR4HtjLAZ6kVvKv7ndRITXvopE3FiqCDzRWHCkZFo+jrqM0WJ4WNLMFHM3orIECtMjA0oZ0PwFl9eJs3zolcqluo2jQrMkYVjOIEz8OACynANNWgAgVu4h0d4cqTz4Dw7L/PWjPMzcwh/4Lx+AziLkfU=</latexit>

CW1 = 0

<latexit sha1_base64="NW6rZ/HlJ4WGx8N1jKlWqoylJSc=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKezG50UI5uIxgnlAsoTZyWwyZGZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLOtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo9rUbz1RpVkkH8w4pr7AA8lCRrCxUrvW6lXQDTrrFUtu2Z0BLRMvIyXIUO8Vv7r9iCSCSkM41rrjubHxU6wMI5xOCt1E0xiTER7QjqUSC6r9dHbvBJ1YpY/CSNmSBs3U3xMpFlqPRWA7BTZDvehNxf+8TmLCaz9lMk4MlWS+KEw4MhGaPo/6TFFi+NgSTBSztyIyxAoTYyMq2BC8xZeXSbNS9i7LF/fnpeptFkcejuAYTsGDK6jCHdShAQQ4PMMrvDmPzovz7nzMW3NONnMIf+B8/gANo46v</latexit>

CW2 = 3

<latexit sha1_base64="DLSLgFHFpAgMkt3g+Jaa/AJ+oyI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKr4sQzMVjBPOAZAmzk95kyOzsOjMrhJCf8OJBEa/+jjf/xkmyB00saCiquunuChLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYVqd+8wmV5rF8MKME/Yj2JQ85o8ZKrWqze05uiNstltyyOwNZJl5GSpCh1i1+dXoxSyOUhgmqddtzE+OPqTKcCZwUOqnGhLIh7WPbUkkj1P54du+EnFilR8JY2ZKGzNTfE2MaaT2KAtsZUTPQi95U/M9rpya89sdcJqlByeaLwlQQE5Pp86THFTIjRpZQpri9lbABVZQZG1HBhuAtvrxMGmdl77J8cX9eqtxmceThCI7hFDy4ggrcQQ3qwEDAM7zCm/PovDjvzse8NedkM4fwB87nDwwnjq4=</latexit>

CW4 = 0

<latexit sha1_base64="zEaKVpylRJ4aON8xIXoqbjy0hD8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKezG50UI5uIxgnlAsoTZyWwyZGZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLOtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo9rUbz1RpVkkH8w4pr7AA8lCRrCxUrvW6p2hG1TpFUtu2Z0BLRMvIyXIUO8Vv7r9iCSCSkM41rrjubHxU6wMI5xOCt1E0xiTER7QjqUSC6r9dHbvBJ1YpY/CSNmSBs3U3xMpFlqPRWA7BTZDvehNxf+8TmLCaz9lMk4MlWS+KEw4MhGaPo/6TFFi+NgSTBSztyIyxAoTYyMq2BC8xZeXSbNS9i7LF/fnpeptFkcejuAYTsGDK6jCHdShAQQ4PMMrvDmPzovz7nzMW3NONnMIf+B8/gANp46v</latexit>

CW3 = 2

<latexit sha1_base64="O3zXOd/6kHRNW/RoS3jb6SqkTLk=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVq16EohdPUsFtC+1Ssmm2DU2yS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00dp4pQn8Q8Vu0Qa8qZpL5hhtN2oigWIaetcHQ79VtPVGkWy0czTmgg8ECyiBFsrOTfo2tU65UrbtWdAS0TLycVyNHolb+6/ZikgkpDONa647mJCTKsDCOcTkrdVNMEkxEe0I6lEguqg2x27ASdWKWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vE5qoqsgYzJJDZVkvihKOTIxmn6O+kxRYvjYEkwUs7ciMsQKE2PzKdkQvMWXl0nzrOpdVGsP55X6TR5HEY7gGE7Bg0uowx00wAcCDJ7hFd4c6bw4787HvLXg5DOH8AfO5w9NhY22</latexit>

N = 5

<latexit sha1_base64="P20WioNWXC6Q+Jg+RvG0MXWp0Ks=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqsdiLx4r2FpsQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjxsx/eEKleSzvzSRBP6JDyUPOqLHSY9ZjVJDGtO/1yxW36s5BVomXkwrkaPbLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5hdPyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExm75MBV8iMmFhCmeL2VsJGVFFmbEglG4K3/PIqaV9UvVq1dndZqd/kcRThBE7hHDy4gjrcQhNawEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AdHZkGA=</latexit>

C1
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3) CW reassignment step, until all   

Templates  
(size proportional  
to usage)

Cluster Admissible
Non-admissible

Color code:

<latexit sha1_base64="Gpfb3gvll678MDV8PLwFRTD86ec=">AAAB8XicbVC7SgNBFL3jM8ZXVLCxGQyCVdhNES1D0lgmYB6YLGF2MpsMmZ1dZmaFsOQvbCwUsRX/wi+ws/FbnDwKTTxw4XDOvdx7jx8Lro3jfKG19Y3Nre3MTnZ3b//gMHd03NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP6pO/dY9U5pH8taMY+aFZCB5wCkxVrpLu5QIXJ30ir1c3ik4M+BV4i5Ivnxa/+bvlY9aL/fZ7Uc0CZk0VBCtO64TGy8lynAq2CTbTTSLCR2RAetYKknItJfOLp7gC6v0cRApW9Lgmfp7IiWh1uPQt50hMUO97E3F/7xOYoJrL+UyTgyTdL4oSAQ2EZ6+j/tcMWrE2BJCFbe3YjokilBjQ8raENzll1dJs1hwS4VS3aZRgTkycAbncAkuXEEZbqAGDaAg4QGe4Blp9Ihe0Ou8dQ0tZk7gD9DbD7IFk/4=</latexit>

C2

<latexit sha1_base64="D5G45pdnh3XLGwlpjqJbfJXNE38=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXJHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7UNlAA=</latexit>

C4
<latexit sha1_base64="B0MnFmJUbgSqFxX/1HcjL/LWBE8=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXMHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7aRlAE=</latexit>

C5

<latexit sha1_base64="am8wBP4q8lW13KUvBtCuqLzc3kw=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXIXoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7OJk/8=</latexit>

C3

<latexit sha1_base64="M8eBZci04Z+23yC1newswBPfIiI=">AAAB7XicbVC7SgNBFL0bXzG+ooKNzWAQrMKuRbQRQtJYJmAekCxhdjKbjJmdWWZmhbDkH2wsFLG18i/8Ajsbv8VJYqGJBy4czrmXe+8JYs60cd1PJ7Oyura+kd3MbW3v7O7l9w+aWiaK0AaRXKp2gDXlTNCGYYbTdqwojgJOW8GoOvVbd1RpJsWNGcfUj/BAsJARbKzUrLZ63pXbyxfcojsDWibeDymUj+pf7K3yXuvlP7p9SZKICkM41rrjubHxU6wMI5xOct1E0xiTER7QjqUCR1T76ezaCTq1Sh+FUtkSBs3U3xMpjrQeR4HtjLAZ6kVvKv7ndRITXvopE3FiqCDzRWHCkZFo+jrqM0WJ4WNLMFHM3orIECtMjA0oZ0PwFl9eJs3zolcqluo2jQrMkYVjOIEz8OACynANNWgAgVu4h0d4cqTz4Dw7L/PWjPMzcwh/4Lx+AziLkfU=</latexit>

CW1 = 0

<latexit sha1_base64="NW6rZ/HlJ4WGx8N1jKlWqoylJSc=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKezG50UI5uIxgnlAsoTZyWwyZGZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLOtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo9rUbz1RpVkkH8w4pr7AA8lCRrCxUrvW6lXQDTrrFUtu2Z0BLRMvIyXIUO8Vv7r9iCSCSkM41rrjubHxU6wMI5xOCt1E0xiTER7QjqUSC6r9dHbvBJ1YpY/CSNmSBs3U3xMpFlqPRWA7BTZDvehNxf+8TmLCaz9lMk4MlWS+KEw4MhGaPo/6TFFi+NgSTBSztyIyxAoTYyMq2BC8xZeXSbNS9i7LF/fnpeptFkcejuAYTsGDK6jCHdShAQQ4PMMrvDmPzovz7nzMW3NONnMIf+B8/gANo46v</latexit>

CW2 = 3

<latexit sha1_base64="DLSLgFHFpAgMkt3g+Jaa/AJ+oyI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKr4sQzMVjBPOAZAmzk95kyOzsOjMrhJCf8OJBEa/+jjf/xkmyB00saCiquunuChLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYVqd+8wmV5rF8MKME/Yj2JQ85o8ZKrWqze05uiNstltyyOwNZJl5GSpCh1i1+dXoxSyOUhgmqddtzE+OPqTKcCZwUOqnGhLIh7WPbUkkj1P54du+EnFilR8JY2ZKGzNTfE2MaaT2KAtsZUTPQi95U/M9rpya89sdcJqlByeaLwlQQE5Pp86THFTIjRpZQpri9lbABVZQZG1HBhuAtvrxMGmdl77J8cX9eqtxmceThCI7hFDy4ggrcQQ3qwEDAM7zCm/PovDjvzse8NedkM4fwB87nDwwnjq4=</latexit>

CW4 = 0

<latexit sha1_base64="zEaKVpylRJ4aON8xIXoqbjy0hD8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKezG50UI5uIxgnlAsoTZyWwyZGZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLOtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo9rUbz1RpVkkH8w4pr7AA8lCRrCxUrvW6p2hG1TpFUtu2Z0BLRMvIyXIUO8Vv7r9iCSCSkM41rrjubHxU6wMI5xOCt1E0xiTER7QjqUSC6r9dHbvBJ1YpY/CSNmSBs3U3xMpFlqPRWA7BTZDvehNxf+8TmLCaz9lMk4MlWS+KEw4MhGaPo/6TFFi+NgSTBSztyIyxAoTYyMq2BC8xZeXSbNS9i7LF/fnpeptFkcejuAYTsGDK6jCHdShAQQ4PMMrvDmPzovz7nzMW3NONnMIf+B8/gANp46v</latexit>

CW3 = 2

<latexit sha1_base64="w8ROwvXj/VdVEkvAAVpBcxloC9w=">AAAB+ HicbVDJSgNBEK2JW4xLRj16aQyCpzAjbgcPwVw8RjALJMPQ0+kkTXoWumuEOORLvHhQxKuf4s2/sZPMQaMPinq8V0VXvyCRQqPjfFmFldW19Y3iZml re2e3bO/tt3ScKsabLJax6gRUcyki3kSBkncSxWkYSN4OxvWZ337gSos4usdJwr2QDiMxEIyikXy7XG/7glwT0zIcTYlvV5yqMwf5S9ycVCBHw7c/e/2YpSGPkEmqddd1EvQyqlAwyaelXqp5QtmYDnnX0IiGXHvZ/PApOTZKnwxiZSpCMld/bmQ01HoSBmYypDjSy95M/M/rpji48jIRJSnyiC0eGqSSYExmKZC+UJyhnBhCmRLmVsJGVFGGJquSCcFd/vJf0jqtuhfV87uzSu0mj6MIh3AEJ+DCJdTgFhrQBAYpPMELvFqP1rP1Zr0vRgtWvnMAv2B9fAMUdZIW</latexit>

CWi < CWth
<latexit sha1_base64="x8FA2aHTkxKo9oHNMWPvEWX/A0w=">AAAB/nicbVDLSsNAFJ34rPEVFVduBoviqiTFqhuh2I0rqWAf0IQwmU7aoZNJmJkIJRT8FTcuFHHrd7jzb5y0WWjrgQtnzrmXufcECaNS2fa3sbS8srq2XtowN7e2d3atvf22jFOBSQvHLBbdAEnCKCctRRUj3UQQFAWMdIJRI/c7j0RIGvMHNU6IF6EBpyHFSGnJtw7v4Ok1rLmu2ej4mRpO8mfVt8p2xZ4CLhKnIGVQoOlbX24/xmlEuMIMSdlz7ER5GRKKYkYmpptKkiA8QgPS05SjiEgvm64/gSda6cMwFrq4glP190SGIinHUaA7I6SGct7Lxf+8XqrCKy+jPEkV4Xj2UZgyqGKYZwH7VBCs2FgThAXVu0I8RAJhpRMzdQjO/MmLpF2tOBeV2v15uX5TxFECR+AYnAEHXII6uAVN0AIYZOAZvII348l4Md6Nj1nrklHMHIA/MD5/ACq3kxE=</latexit>

N = 5

CWth = 2

Reassignment

<latexit sha1_base64="P20WioNWXC6Q+Jg+RvG0MXWp0Ks=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqsdiLx4r2FpsQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjxsx/eEKleSzvzSRBP6JDyUPOqLHSY9ZjVJDGtO/1yxW36s5BVomXkwrkaPbLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5hdPyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExm75MBV8iMmFhCmeL2VsJGVFFmbEglG4K3/PIqaV9UvVq1dndZqd/kcRThBE7hHDy4gjrcQhNawEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AdHZkGA=</latexit>
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3) CW reassignment step, until all   

Templates  
(size proportional  
to usage)

Cluster Admissible
Non-admissible

Color code:

<latexit sha1_base64="Gpfb3gvll678MDV8PLwFRTD86ec=">AAAB8XicbVC7SgNBFL3jM8ZXVLCxGQyCVdhNES1D0lgmYB6YLGF2MpsMmZ1dZmaFsOQvbCwUsRX/wi+ws/FbnDwKTTxw4XDOvdx7jx8Lro3jfKG19Y3Nre3MTnZ3b//gMHd03NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP6pO/dY9U5pH8taMY+aFZCB5wCkxVrpLu5QIXJ30ir1c3ik4M+BV4i5Ivnxa/+bvlY9aL/fZ7Uc0CZk0VBCtO64TGy8lynAq2CTbTTSLCR2RAetYKknItJfOLp7gC6v0cRApW9Lgmfp7IiWh1uPQt50hMUO97E3F/7xOYoJrL+UyTgyTdL4oSAQ2EZ6+j/tcMWrE2BJCFbe3YjokilBjQ8raENzll1dJs1hwS4VS3aZRgTkycAbncAkuXEEZbqAGDaAg4QGe4Blp9Ihe0Ou8dQ0tZk7gD9DbD7IFk/4=</latexit>

C2

<latexit sha1_base64="D5G45pdnh3XLGwlpjqJbfJXNE38=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXJHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7UNlAA=</latexit>

C4
<latexit sha1_base64="B0MnFmJUbgSqFxX/1HcjL/LWBE8=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXMHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7aRlAE=</latexit>

C5

<latexit sha1_base64="am8wBP4q8lW13KUvBtCuqLzc3kw=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXIXoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7OJk/8=</latexit>

C3

<latexit sha1_base64="M8eBZci04Z+23yC1newswBPfIiI=">AAAB7XicbVC7SgNBFL0bXzG+ooKNzWAQrMKuRbQRQtJYJmAekCxhdjKbjJmdWWZmhbDkH2wsFLG18i/8Ajsbv8VJYqGJBy4czrmXe+8JYs60cd1PJ7Oyura+kd3MbW3v7O7l9w+aWiaK0AaRXKp2gDXlTNCGYYbTdqwojgJOW8GoOvVbd1RpJsWNGcfUj/BAsJARbKzUrLZ63pXbyxfcojsDWibeDymUj+pf7K3yXuvlP7p9SZKICkM41rrjubHxU6wMI5xOct1E0xiTER7QjqUCR1T76ezaCTq1Sh+FUtkSBs3U3xMpjrQeR4HtjLAZ6kVvKv7ndRITXvopE3FiqCDzRWHCkZFo+jrqM0WJ4WNLMFHM3orIECtMjA0oZ0PwFl9eJs3zolcqluo2jQrMkYVjOIEz8OACynANNWgAgVu4h0d4cqTz4Dw7L/PWjPMzcwh/4Lx+AziLkfU=</latexit>

CW1 = 0

<latexit sha1_base64="NW6rZ/HlJ4WGx8N1jKlWqoylJSc=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKezG50UI5uIxgnlAsoTZyWwyZGZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLOtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo9rUbz1RpVkkH8w4pr7AA8lCRrCxUrvW6lXQDTrrFUtu2Z0BLRMvIyXIUO8Vv7r9iCSCSkM41rrjubHxU6wMI5xOCt1E0xiTER7QjqUSC6r9dHbvBJ1YpY/CSNmSBs3U3xMpFlqPRWA7BTZDvehNxf+8TmLCaz9lMk4MlWS+KEw4MhGaPo/6TFFi+NgSTBSztyIyxAoTYyMq2BC8xZeXSbNS9i7LF/fnpeptFkcejuAYTsGDK6jCHdShAQQ4PMMrvDmPzovz7nzMW3NONnMIf+B8/gANo46v</latexit>

CW2 = 3

<latexit sha1_base64="DLSLgFHFpAgMkt3g+Jaa/AJ+oyI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKr4sQzMVjBPOAZAmzk95kyOzsOjMrhJCf8OJBEa/+jjf/xkmyB00saCiquunuChLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYVqd+8wmV5rF8MKME/Yj2JQ85o8ZKrWqze05uiNstltyyOwNZJl5GSpCh1i1+dXoxSyOUhgmqddtzE+OPqTKcCZwUOqnGhLIh7WPbUkkj1P54du+EnFilR8JY2ZKGzNTfE2MaaT2KAtsZUTPQi95U/M9rpya89sdcJqlByeaLwlQQE5Pp86THFTIjRpZQpri9lbABVZQZG1HBhuAtvrxMGmdl77J8cX9eqtxmceThCI7hFDy4ggrcQQ3qwEDAM7zCm/PovDjvzse8NedkM4fwB87nDwwnjq4=</latexit>

CW4 = 0

<latexit sha1_base64="zEaKVpylRJ4aON8xIXoqbjy0hD8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKezG50UI5uIxgnlAsoTZyWwyZGZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLOtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo9rUbz1RpVkkH8w4pr7AA8lCRrCxUrvW6p2hG1TpFUtu2Z0BLRMvIyXIUO8Vv7r9iCSCSkM41rrjubHxU6wMI5xOCt1E0xiTER7QjqUSC6r9dHbvBJ1YpY/CSNmSBs3U3xMpFlqPRWA7BTZDvehNxf+8TmLCaz9lMk4MlWS+KEw4MhGaPo/6TFFi+NgSTBSztyIyxAoTYyMq2BC8xZeXSbNS9i7LF/fnpeptFkcejuAYTsGDK6jCHdShAQQ4PMMrvDmPzovz7nzMW3NONnMIf+B8/gANp46v</latexit>

CW3 = 2

<latexit sha1_base64="w8ROwvXj/VdVEkvAAVpBcxloC9w=">AAAB+ HicbVDJSgNBEK2JW4xLRj16aQyCpzAjbgcPwVw8RjALJMPQ0+kkTXoWumuEOORLvHhQxKuf4s2/sZPMQaMPinq8V0VXvyCRQqPjfFmFldW19Y3iZml re2e3bO/tt3ScKsabLJax6gRUcyki3kSBkncSxWkYSN4OxvWZ337gSos4usdJwr2QDiMxEIyikXy7XG/7glwT0zIcTYlvV5yqMwf5S9ycVCBHw7c/e/2YpSGPkEmqddd1EvQyqlAwyaelXqp5QtmYDnnX0IiGXHvZ/PApOTZKnwxiZSpCMld/bmQ01HoSBmYypDjSy95M/M/rpji48jIRJSnyiC0eGqSSYExmKZC+UJyhnBhCmRLmVsJGVFGGJquSCcFd/vJf0jqtuhfV87uzSu0mj6MIh3AEJ+DCJdTgFhrQBAYpPMELvFqP1rP1Zr0vRgtWvnMAv2B9fAMUdZIW</latexit>

CWi < CWth
<latexit sha1_base64="x8FA2aHTkxKo9oHNMWPvEWX/A0w=">AAAB/nicbVDLSsNAFJ34rPEVFVduBoviqiTFqhuh2I0rqWAf0IQwmU7aoZNJmJkIJRT8FTcuFHHrd7jzb5y0WWjrgQtnzrmXufcECaNS2fa3sbS8srq2XtowN7e2d3atvf22jFOBSQvHLBbdAEnCKCctRRUj3UQQFAWMdIJRI/c7j0RIGvMHNU6IF6EBpyHFSGnJtw7v4Ok1rLmu2ej4mRpO8mfVt8p2xZ4CLhKnIGVQoOlbX24/xmlEuMIMSdlz7ER5GRKKYkYmpptKkiA8QgPS05SjiEgvm64/gSda6cMwFrq4glP190SGIinHUaA7I6SGct7Lxf+8XqrCKy+jPEkV4Xj2UZgyqGKYZwH7VBCs2FgThAXVu0I8RAJhpRMzdQjO/MmLpF2tOBeV2v15uX5TxFECR+AYnAEHXII6uAVN0AIYZOAZvII348l4Md6Nj1nrklHMHIA/MD5/ACq3kxE=</latexit>

N = 5

CWth = 2

Reassignment

<latexit sha1_base64="P20WioNWXC6Q+Jg+RvG0MXWp0Ks=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqsdiLx4r2FpsQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjxsx/eEKleSzvzSRBP6JDyUPOqLHSY9ZjVJDGtO/1yxW36s5BVomXkwrkaPbLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5hdPyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExm75MBV8iMmFhCmeL2VsJGVFFmbEglG4K3/PIqaV9UvVq1dndZqd/kcRThBE7hHDy4gjrcQhNawEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AdHZkGA=</latexit>
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4) Selecting templates for each cluster following CW values  
    + local supression

Templates  
(size proportional  
to usage)

Cluster Admissible
Non-admissible

Color code:

<latexit sha1_base64="Gpfb3gvll678MDV8PLwFRTD86ec=">AAAB8XicbVC7SgNBFL3jM8ZXVLCxGQyCVdhNES1D0lgmYB6YLGF2MpsMmZ1dZmaFsOQvbCwUsRX/wi+ws/FbnDwKTTxw4XDOvdx7jx8Lro3jfKG19Y3Nre3MTnZ3b//gMHd03NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP6pO/dY9U5pH8taMY+aFZCB5wCkxVrpLu5QIXJ30ir1c3ik4M+BV4i5Ivnxa/+bvlY9aL/fZ7Uc0CZk0VBCtO64TGy8lynAq2CTbTTSLCR2RAetYKknItJfOLp7gC6v0cRApW9Lgmfp7IiWh1uPQt50hMUO97E3F/7xOYoJrL+UyTgyTdL4oSAQ2EZ6+j/tcMWrE2BJCFbe3YjokilBjQ8raENzll1dJs1hwS4VS3aZRgTkycAbncAkuXEEZbqAGDaAg4QGe4Blp9Ihe0Ou8dQ0tZk7gD9DbD7IFk/4=</latexit>

C2

<latexit sha1_base64="D5G45pdnh3XLGwlpjqJbfJXNE38=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXJHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7UNlAA=</latexit>

C4
<latexit sha1_base64="B0MnFmJUbgSqFxX/1HcjL/LWBE8=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXMHoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7aRlAE=</latexit>

C5

<latexit sha1_base64="am8wBP4q8lW13KUvBtCuqLzc3kw=">AAAB8XicbVDLSgNBEOz1GeMrKnjxMhgET2FXIXoMycVjAuaByRJmJ7PJkNmZZWZWCEv+wosHRbyKf+EXePPitzh5HDSxoKGo6qa7K4g508Z1v5yV1bX1jc3MVnZ7Z3dvP3dw2NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhpWJ37ynSjMpbs0opn6E+4KFjGBjpbu0QzBHlXH3spvLuwV3CrRMvDnJl45r3+y9/FHt5j47PUmSiApDONa67bmx8VOsDCOcjrOdRNMYkyHu07alAkdU++n04jE6s0oPhVLZEgZN1d8TKY60HkWB7YywGehFbyL+57UTE177KRNxYqggs0VhwpGRaPI+6jFFieEjSzBRzN6KyAArTIwNKWtD8BZfXiaNi4JXLBRrNo0yzJCBEziFc/DgCkpwA1WoAwEBD/AEz452Hp0X53XWuuLMZ47gD5y3H7OJk/8=</latexit>

C3

1 2

<latexit sha1_base64="DLSLgFHFpAgMkt3g+Jaa/AJ+oyI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKr4sQzMVjBPOAZAmzk95kyOzsOjMrhJCf8OJBEa/+jjf/xkmyB00saCiquunuChLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYVqd+8wmV5rF8MKME/Yj2JQ85o8ZKrWqze05uiNstltyyOwNZJl5GSpCh1i1+dXoxSyOUhgmqddtzE+OPqTKcCZwUOqnGhLIh7WPbUkkj1P54du+EnFilR8JY2ZKGzNTfE2MaaT2KAtsZUTPQi95U/M9rpya89sdcJqlByeaLwlQQE5Pp86THFTIjRpZQpri9lbABVZQZG1HBhuAtvrxMGmdl77J8cX9eqtxmceThCI7hFDy4ggrcQQ3qwEDAM7zCm/PovDjvzse8NedkM4fwB87nDwwnjq4=</latexit>

CW4 = 0

<latexit sha1_base64="zEaKVpylRJ4aON8xIXoqbjy0hD8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKezG50UI5uIxgnlAsoTZyWwyZGZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLOtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo9rUbz1RpVkkH8w4pr7AA8lCRrCxUrvW6p2hG1TpFUtu2Z0BLRMvIyXIUO8Vv7r9iCSCSkM41rrjubHxU6wMI5xOCt1E0xiTER7QjqUSC6r9dHbvBJ1YpY/CSNmSBs3U3xMpFlqPRWA7BTZDvehNxf+8TmLCaz9lMk4MlWS+KEw4MhGaPo/6TFFi+NgSTBSztyIyxAoTYyMq2BC8xZeXSbNS9i7LF/fnpeptFkcejuAYTsGDK6jCHdShAQQ4PMMrvDmPzovz7nzMW3NONnMIf+B8/gANp46v</latexit>

CW3 = 2

<latexit sha1_base64="x8FA2aHTkxKo9oHNMWPvEWX/A0w=">AAAB/nicbVDLSsNAFJ34rPEVFVduBoviqiTFqhuh2I0rqWAf0IQwmU7aoZNJmJkIJRT8FTcuFHHrd7jzb5y0WWjrgQtnzrmXufcECaNS2fa3sbS8srq2XtowN7e2d3atvf22jFOBSQvHLBbdAEnCKCctRRUj3UQQFAWMdIJRI/c7j0RIGvMHNU6IF6EBpyHFSGnJtw7v4Ok1rLmu2ej4mRpO8mfVt8p2xZ4CLhKnIGVQoOlbX24/xmlEuMIMSdlz7ER5GRKKYkYmpptKkiA8QgPS05SjiEgvm64/gSda6cMwFrq4glP190SGIinHUaA7I6SGct7Lxf+8XqrCKy+jPEkV4Xj2UZgyqGKYZwH7VBCs2FgThAXVu0I8RAJhpRMzdQjO/MmLpF2tOBeV2v15uX5TxFECR+AYnAEHXII6uAVN0AIYZOAZvII348l4Md6Nj1nrklHMHIA/MD5/ACq3kxE=</latexit>

N = 5

CWth = 2

Reassignment

<latexit sha1_base64="Pabf+lpLi2uZrg+w+0qwcNERqRs=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hd3g6yIEc/EYwTwgWcLsZJIMmZ1dZ3qFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glgKg6777aysrq1vbOa28ts7u3v7hYPDhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gVJ36zSeujYjUA45j7od0oERfMIpWalWb3TK5IeVuoeiW3BnIMvEyUoQMtW7hq9OLWBJyhUxSY9qeG6OfUo2CST7JdxLDY8pGdMDblioacuOns3sn5NQqPdKPtC2FZKb+nkhpaMw4DGxnSHFoFr2p+J/XTrB/7adCxQlyxeaL+okkGJHp86QnNGcox5ZQpoW9lbAh1ZShjShvQ/AWX14mjXLJuyxd3J8XK7dZHDk4hhM4Aw+uoAJ3UIM6MJDwDK/w5jw6L8678zFvXXGymSP4A+fzBwwfjq4=</latexit>

CW2 = 2

<latexit sha1_base64="P20WioNWXC6Q+Jg+RvG0MXWp0Ks=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqsdiLx4r2FpsQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjxsx/eEKleSzvzSRBP6JDyUPOqLHSY9ZjVJDGtO/1yxW36s5BVomXkwrkaPbLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5hdPyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExm75MBV8iMmFhCmeL2VsJGVFFmbEglG4K3/PIqaV9UvVq1dndZqd/kcRThBE7hHDy4gjrcQhNawEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AdHZkGA=</latexit>

C1
<latexit sha1_base64="31VBTS9JhyrtejePxmNWCIP2v8k=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKr4sQzMVjBPOAZAmzk04yZHZ2nZkVwpKf8OJBEa/+jjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMYVad+8wmV5pF8MOMY/ZAOJO9zRo2VWtVm1yM3xOsWS27ZnYEsEy8jJchQ6xa/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/O7p2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/ZTLODEo2XxRPxHERGT6POlxhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnZuyxf3J+XKrdZHHk4gmM4BQ+uoAJ3UIM6MBDwDK/w5jw6L8678zFvzTnZzCH8gfP5AwkTjqw=</latexit>

CW1 = 1
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Method

TRS - Method Overview

32

Input 

3. Template historical usage

text volume, presence of a 
title,number of images, etc.

1. Catalog of templates 
<latexit sha1_base64="Y7CUwYgVc8gXyfhnkVNeTC3Wju4=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsKfcF0KJk004ZmkiHJCGXoZ7hxoYhbv8adf2OmnYW2HggczrmXnHvChDNtXPfbKa2tb2xulbcrO7t7+wfVw6OOlqkitE0kl6oXYk05E7RtmOG0lyiK45DTbji5z/3uE1WaSdEy04QGMR4JFjGCjZX8fozNmGCetWaDas2tu3OgVeIVpAYFmoPqV38oSRpTYQjHWvuem5ggw8owwums0k81TTCZ4BH1LRU4pjrI5pFn6MwqQxRJZZ8waK7+3shwrPU0Du1kHlEve7n4n+enJroNMiaS1FBBFh9FKUdGovx+NGSKEsOnlmCimM2KyBgrTIxtqWJL8JZPXiWdi7p3Xb96vKw17oo6ynACp3AOHtxAAx6gCW0gIOEZXuHNMc6L8+58LEZLTrFzDH/gfP4AkG2RdA==</latexit>

T

2. Requirements given by the written content

Clustering of templates based 
upon shape and content, using a 
graph-matching neural network 

to measure similarity.

Output 

Recommender 
algorithm  
Choosing 
templates per 
cluster based on 
usage and 
similarity cluster

Online 
Phase 

Offline 
Phase 
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Results > Dataset

Dataset 

We curated a dataset of 452 templates coming from real newspaper publishers, 

each one represented with a JSON file and a rendered image. Additionally, we 

collected template usage in a CSV file. This dataset is publicly available for future  

researchers.
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Results > Baseline methods

Experiment Design -  
Baseline Methods

34

MostPopular

Classic ClusDiv [3]

Adapted ClusDiv

[3] T. Aytekin and M. Ö. Karakaya, “Clustering-based diversity improvement in top-N recommendation,” J Intell Inf Syst, vol. 42, no. 1, pp. 1–18, Feb. 
2014, doi: 10.1007/s10844-013-0252-9. 

Top-N based only on usage along admissible templates

Clustering-based method with CW reassignment, that uses N as number of 
clusters, and uses usage as similarity measure to cluster items.

Our own custom adaptation of ClusDiv that does not uses N as number 
of clusters, and uses GMN to cluster items. Does not have  distance-
between-clusters notion or local-supression mechanism.



Results > Evaluation metrics

Experiment Design -  
Evaluation Metrics

35

Diversity 

Accuracy

Novelty (Popularity-bias)

Average distance (GMN) between all templates in the recommended list

nDCG@N metric, that measure  template rank order of the recommended list relative to the 
MostPopular algorithm (top-N based on popularity)

% of templates in the recommended list that are not popular, i.e. with usage < 8000



<latexit sha1_base64="gHiB0UVQMccYbMtkQiGpbzXHZN8=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtCTaWBmMIiRwIXvLHmzY27vszpkQwk+wsdAYW3+Rnf/GBa5Q8CWTvLw3k5l5QSKFQdf9dnJr6xubW/ntws7u3v5B8fDo0cSpZrzJYhnrdkANl0LxJgqUvJ1oTqNA8lYwup75rSeujYjVA44T7kd0oEQoGEUr3Zdvy71iya24c5BV4mWkBBkaveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGlPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU8ViterVK7q5bqV1kceTiBUzgHDy6gDjfQgCYwGMAzvMKbI50X5935WLTmnGzmGP7A+fwBYRKNNw==</latexit>

N

<latexit sha1_base64="RSaLLHDaUodyIeyZTK1ctCsmH8o=">AAACH3icbVBNSwMxEM36WetX1aOXYBW8WHZ7qB5FL56KglWhlpJNZ9tgsgnJRCjFf+LFv+LFgyLizX9jtvbg14PAy5sZZt5LjRQO4/gjmpqemZ2bLy2UF5eWV1Yra+sXTnvLocW11PYqZQ6kyKGFAiVcGQtMpRIu05vjon55C9YJnZ/j0EBHsX4uMsEZBqlbaTS9SsFSnVEuvcPQSr2DHkVN+1Z7Q3EA4WP2tpvbFEEZyRBct1KNa/EY9C9JJqRKJjjtVt6ve5p7BTlyyZxrJ7HBzohZFFzCXfk6LDWM37A+tAPNmQLXGY393dGd8UWZtuHlSMfq94kRU84NVRo6FcOB+10rxP9qbY/ZQWckcuMRcv61KPOyMF+ERXvCAkc5DIRxK8KtlA+YZbzIqRxCSH5b/ksu6rWkUWuc1auHR5M4SmSTbJFdkpB9ckhOyClpEU7uySN5Ji/RQ/QUvUZvX61T0WRmg/xA9PEJIiyiag==</latexit> N
u
m
b
er

of
cl
u
st
er
s
u
se
d
to

gr
ou

p
th
e
to
p
-N

te
m
p
la
te
s

0 20 40 60

Results > ODD and ISD distributions

Experiment Design -  
Scenarios for Template Distributions Across Cluster  
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<latexit sha1_base64="gHiB0UVQMccYbMtkQiGpbzXHZN8=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtCTaWBmMIiRwIXvLHmzY27vszpkQwk+wsdAYW3+Rnf/GBa5Q8CWTvLw3k5l5QSKFQdf9dnJr6xubW/ntws7u3v5B8fDo0cSpZrzJYhnrdkANl0LxJgqUvJ1oTqNA8lYwup75rSeujYjVA44T7kd0oEQoGEUr3Zdvy71iya24c5BV4mWkBBkaveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGlPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU8ViterVK7q5bqV1kceTiBUzgHDy6gDjfQgCYwGMAzvMKbI50X5935WLTmnGzmGP7A+fwBYRKNNw==</latexit>

N

<latexit sha1_base64="RSaLLHDaUodyIeyZTK1ctCsmH8o=">AAACH3icbVBNSwMxEM36WetX1aOXYBW8WHZ7qB5FL56KglWhlpJNZ9tgsgnJRCjFf+LFv+LFgyLizX9jtvbg14PAy5sZZt5LjRQO4/gjmpqemZ2bLy2UF5eWV1Yra+sXTnvLocW11PYqZQ6kyKGFAiVcGQtMpRIu05vjon55C9YJnZ/j0EBHsX4uMsEZBqlbaTS9SsFSnVEuvcPQSr2DHkVN+1Z7Q3EA4WP2tpvbFEEZyRBct1KNa/EY9C9JJqRKJjjtVt6ve5p7BTlyyZxrJ7HBzohZFFzCXfk6LDWM37A+tAPNmQLXGY393dGd8UWZtuHlSMfq94kRU84NVRo6FcOB+10rxP9qbY/ZQWckcuMRcv61KPOyMF+ERXvCAkc5DIRxK8KtlA+YZbzIqRxCSH5b/ksu6rWkUWuc1auHR5M4SmSTbJFdkpB9ckhOyClpEU7uySN5Ji/RQ/QUvUZvX61T0WRmg/xA9PEJIiyiag==</latexit> N
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<latexit sha1_base64="gHiB0UVQMccYbMtkQiGpbzXHZN8=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtCTaWBmMIiRwIXvLHmzY27vszpkQwk+wsdAYW3+Rnf/GBa5Q8CWTvLw3k5l5QSKFQdf9dnJr6xubW/ntws7u3v5B8fDo0cSpZrzJYhnrdkANl0LxJgqUvJ1oTqNA8lYwup75rSeujYjVA44T7kd0oEQoGEUr3Zdvy71iya24c5BV4mWkBBkaveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGlPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU8ViterVK7q5bqV1kceTiBUzgHDy6gDjfQgCYwGMAzvMKbI50X5935WLTmnGzmGP7A+fwBYRKNNw==</latexit>

N

<latexit sha1_base64="RSaLLHDaUodyIeyZTK1ctCsmH8o=">AAACH3icbVBNSwMxEM36WetX1aOXYBW8WHZ7qB5FL56KglWhlpJNZ9tgsgnJRCjFf+LFv+LFgyLizX9jtvbg14PAy5sZZt5LjRQO4/gjmpqemZ2bLy2UF5eWV1Yra+sXTnvLocW11PYqZQ6kyKGFAiVcGQtMpRIu05vjon55C9YJnZ/j0EBHsX4uMsEZBqlbaTS9SsFSnVEuvcPQSr2DHkVN+1Z7Q3EA4WP2tpvbFEEZyRBct1KNa/EY9C9JJqRKJjjtVt6ve5p7BTlyyZxrJ7HBzohZFFzCXfk6LDWM37A+tAPNmQLXGY393dGd8UWZtuHlSMfq94kRU84NVRo6FcOB+10rxP9qbY/ZQWckcuMRcv61KPOyMF+ERXvCAkc5DIRxK8KtlA+YZbzIqRxCSH5b/ksu6rWkUWuc1auHR5M4SmSTbJFdkpB9ckhOyClpEU7uySN5Ji/RQ/QUvUZvX61T0WRmg/xA9PEJIiyiag==</latexit> N
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<latexit sha1_base64="gHiB0UVQMccYbMtkQiGpbzXHZN8=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtCTaWBmMIiRwIXvLHmzY27vszpkQwk+wsdAYW3+Rnf/GBa5Q8CWTvLw3k5l5QSKFQdf9dnJr6xubW/ntws7u3v5B8fDo0cSpZrzJYhnrdkANl0LxJgqUvJ1oTqNA8lYwup75rSeujYjVA44T7kd0oEQoGEUr3Zdvy71iya24c5BV4mWkBBkaveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGlPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU8ViterVK7q5bqV1kceTiBUzgHDy6gDjfQgCYwGMAzvMKbI50X5935WLTmnGzmGP7A+fwBYRKNNw==</latexit>

N

<latexit sha1_base64="RSaLLHDaUodyIeyZTK1ctCsmH8o=">AAACH3icbVBNSwMxEM36WetX1aOXYBW8WHZ7qB5FL56KglWhlpJNZ9tgsgnJRCjFf+LFv+LFgyLizX9jtvbg14PAy5sZZt5LjRQO4/gjmpqemZ2bLy2UF5eWV1Yra+sXTnvLocW11PYqZQ6kyKGFAiVcGQtMpRIu05vjon55C9YJnZ/j0EBHsX4uMsEZBqlbaTS9SsFSnVEuvcPQSr2DHkVN+1Z7Q3EA4WP2tpvbFEEZyRBct1KNa/EY9C9JJqRKJjjtVt6ve5p7BTlyyZxrJ7HBzohZFFzCXfk6LDWM37A+tAPNmQLXGY393dGd8UWZtuHlSMfq94kRU84NVRo6FcOB+10rxP9qbY/ZQWckcuMRcv61KPOyMF+ERXvCAkc5DIRxK8KtlA+YZbzIqRxCSH5b/ksu6rWkUWuc1auHR5M4SmSTbJFdkpB9ckhOyClpEU7uySN5Ji/RQ/QUvUZvX61T0WRmg/xA9PEJIiyiag==</latexit> N
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Results
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Figure 7 (cw_3.pdf)

<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>

N
<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>
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Results > Use Cases

Results - Use Case examples
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figures/main/examples/example-1.pdf
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Conclusion

Conclusion

• We presented a clustering-based recommendation system designed to 
promote diversity in template recommendations by integrating both user 
preferences and the content of the written article. 

• Our method demonstrated significant improvements over CClusDiv and 
AClusDiv, especially in scenarios where high-rated items are concentrated 
within a few clusters rather than distributed broadly. 

• Finally, empirical use cases with varying user requirements illustrated the 
system’s qualitative effectiveness in enhancing recommendation diversity and 
relevance. 
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Future Work

Current and Future Work
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Layout exploration and 
optimization

Magnification algorithm 
to improve readability

Multiple page layouting 
"from scratch”/
personalized

Implementation as an API for Melody + studies with real newspaper publishers 
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Untitled

https://qrfy.io/r/078eMtwDQp


