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�E�B�S�E �J�N�Q�M�F�N�F�O�U�B�U�J�P�O �J�O�T�J�E�F �$�(�"�-� �F�O�B�C�M�J�O�H �B�O�E �E�J�T�B�C�M�J�O�H �G�F�B�U�V�S�F
�Q�S�P�U�F�D�U�J�P�O �	�4�F�D�U�J�P�O ���
� �S�F�T�Q�F�D�U�J�W�F�M�Z�� �'�P�S �	���
� �X�F �Q�B�T�T�F�E �B�O �J�N�Q�M�J�D�J�U
�G�V�O�D�U�J�P�O �C�B�T�F�E �P�O �U�I�F �X�J�O�E�J�O�H �O�V�N�C�F�S �D�B�M�D�V�M�B�U�J�P�O� �V�T�F�E �J�O �P�V�S 
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W�F�M�E �B�T �P�S�B�D�M�F �	�D�P�N�Q�V�U�F�E �X�J�U�I
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� �B�O�E �V�T�F �U�I�F �X�J�O�E�J�O�H �O�V�N��
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�J�U�Z �J�T �T�M�J�H�I�U�M�Z �C�F	R�F�S �G�P�S �P�V�S �B�M�H�P�S�J�U�I�N�� �$�(�"�- �X�J�U�I �U�I�F �Q�P�M�Z�I�F�E�S�B�M
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�$�(�"�- �X�J�U�I �J�N�Q�M�J�D�J�U �P�S�B�D�M�F �J�T �N�V�D�I �T�M�P�X�F�S�� �O�F�B�S�M�Z �B �U�I�J�S�E �P�G �U�I�F �J�O��
�Q�V�U�T �U�J�N�F�E �P�V�U �B	O�F�S �� �I�P�V�S�T �	�5�B�C�M�F ���
�� �8�F �T�I�P�X �B �N�P�S�F �E�F�U�B�J�M�F�E
�D�P�N�Q�B�S�J�T�P�O �P�G �U�I�F �R�V�B�M�J�U�Z �	�N�F�B�T�V�S�F�E �V�T�J�O�H �� �E�J
V�F�S�F�O�U �D�S�J�U�F�S�J�B�
 �J�O
�'�J�H�V�S�F �������5�F�U�H�F�O�<�4�J ���������> �J�T �B�O �P�S�E�F�S �P�G �N�B�H�O�J�U�V�E�F �G�B�T�U�F�S �U�I�B�O
�P�V�S �N�F�U�I�P�E� �C�V�U �D�B�O�O�P�U �Q�S�P�D�F�T�T �B�S�P�V�O�E �I�B�M�G �P�G 	_�J�O�H�J�����L�� �*�U �Q�S�P��
�E�V�D�F�T �N�F�T�I�F�T �X�J�U�I �B �R�V�B�M�J�U�Z �D�P�O�T�J�T�U�F�O�U�M�Z �M�P�X�F�S �U�I�B�O �P�V�S�T� �E�F�T�Q�J�U�F
�J�O�U�S�P�E�V�D�J�O�H �N�P�S�F �F�M�F�N�F�O�U�T���%�F�M�1�4�$�<�%�F�Z �B�O�E �-�F�W�J�O�F ���������> �T�V
V�F�S�T
�G�S�P�N �S�P�C�V�T�U�O�F�T�T �Q�S�P�C�M�F�N�T� �T�V�D�D�F�T�T�G�V�M�M�Z �Q�S�P�D�F�T�T�J�O�H �P�O�M�Z �B�S�P�V�O�E ������

�"�$�. �5�S�B�O�T�� �(�S�B�Q�I��� �7�P�M�� ����� �/�P�� ��� �"�S�U�J�D�M�F ������ �1�V�C�M�J�D�B�U�J�P�O �E�B�U�F�� �"�V�H�V�T�U ����������



���������� �T �)�V� �:�� �F�U �B�M

Input CGAL CGAL - no features TetGen DelPSC Quartet Ours

8.008 8.027 0.0115 0.07588 18.3 9.96

1.544 7.031 0.07683 0.04171 18.05 13.27

7.02 7.02 0.6842 0.2172 21.64 12.71

0.4195 7.855 0.01151 0.00186 0.01427 10.20

5.108 7.094 0.0053 0.0 18.45 13.00

2.008 7.005 5.492 0.0 9.276 9.741

�'�J�H�� ������ �$�P�N�Q�B�S�J�T�P�O �X�J�U�I �T�U�B�U�F���P�G���B�S�U �U�F�U�S�B�I�F�E�S�B�M�J�[�B�U�J�P�O �B�M�H�P�S�J�U�I�N�T�� �5�I�F �O�V�N�C�F�S �D�M�P�T�F �U�P �F�B�D�I �N�P�E�F�M �J�T �U�I�F �N�J�O�J�N�B�M �E�J�I�F�E�S�B�M �B�O�H�M�F��
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�4�P	O�X�B�S�F �4�V�D�D�F�T�T �S�B�U�F �0�V�U �P�G �N�F�N�P�S�Z�	>�����(�#�
 �5�J�N�F �F�Y�D�F�F�E�F�E�	>���I�
 �"�M�H�P�S�J�U�I�N �M�J�N�J�U�B�U�J�P�O �"�W�F�S�B�H�F �U�J�N�F�	�T�

�$�(�"�- �	�F�Y�Q�M�J�D�J�U� �X �G�F�B�U�V�S�F�T�
 ���������� �������� ���������� ���������� ����������
�$�(�"�- �	�F�Y�Q�M�J�D�J�U� �X�P �G�F�B�U�V�S�F�T�
 ���������� �������� �������� ���������� ��������
�$�(�"�- �	�J�N�Q�M�J�D�J�U� �X�P �G�F�B�U�V�S�F�T�
 ���������� �������� ���������� ���������� ����������

�5�F�U�(�F�O ���������� �������� �������� ���������� ��������
�%�F�M�1�4�$ ���������� �������� ���������� ���������� ����������
	^�B�S�U�F�U ���������� �������� �������� ���������� ��������
�.�.�(���% ���������� �������� ���������� ���������� ������������

�0�V�S�T ������������ �������� �������� �������� ����������
�/�P�U�F��	_�F �N�B�Y�J�N�V�N �S�F�T�P�V�S�D�F �B�M�M�P�X�F�E �G�P�S �F�B�D�I �N�P�E�F�M �B�S�F �� �I�P�V�S�T �B�O�E �����(�# �P�G �N�F�N�P�S�Z�� ���0�V�S �N�F�U�I�P�E �F�Y�D�F�F�E�T �U�I�F ���I �U�J�N�F �P�O ���� �N�P�E�F�M�T�� �*�G ���� �I�P�V�S�T �P�G �N�B�Y�J�N�B�M �S�V�O�O�J�O�H �U�J�N�F �B�S�F

�B�M�M�P�X�F�E� �P�V�S �B�M�H�P�S�J�U�I�N �B�D�I�J�F�W�F�T �������� �T�V�D�D�F�T�T �S�B�U�F��
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CGAL (w feature) CGAL (match eps)

CGAL (match #tets) Ours

#tets = 23,352 #tets = 18,882

#tets = 134,978#tets = 73,378

�'�J�H�� ������ �	�5�P�Q�
�� �8�J�U�I �U�I�F �T�B�N�F �N�F�T�I�J�O�H �Q�B�S�B�N�F�U�F�S�T �	� = b/2000 �B�O�E
` = b/20 �
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�1�B�S�B�N�F�U�F�S�T���0�V�S �B�M�H�P�S�J�U�I�N �S�F�R�V�J�S�F�T �U�X�P �Q�B�S�B�N�F�U�F�S�T�� �U�I�F �U�B�S�H�F�U
�F�E�H�F �M�F�O�H�U�I` � �X�I�J�D�I �D�P�O�U�S�P�M�T �U�I�F �E�F�O�T�J�U�Z �P�G �U�I�F �P�V�U�Q�V�U �N�F�T�I� �B�O�E

�'�J�H�� ������` �D�P�O�U�S�P�M�T �U�I�F �E�F�O�T�J�U�Z �P�G �U�I�F �P�V�U�Q�V�U �N�F�T�I�� �*�O�Q�V�U �	�U�P�Q�
�` = b/20
�	�N�J�E�E�M�F�
 �B�O�E` = b/150 �	�C�P�{�P�N�
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�U�I�F �N�B�Y�J�N�B�M �)�B�V�T�E�P�S
V �E�J�T�U�B�O�D�F �C�P�V�O�E� � �X�I�J�D�I �D�P�O�U�S�P�M�T �U�I�F �H�F�P��
�N�F�U�S�J�D �G�B�J�U�I�G�V�M�O�F�T�T �P�G �U�I�F �S�F�T�V�M�U�� �'�P�S �B�M�M �P�V�S �F�Y�Q�F�S�J�N�F�O�U�T �	�F�Y�D�F�Q�U
�X�I�F�S�F �O�P�U�F�E �P�U�I�F�S�X�J�T�F�
 �X�F �V�T�F�E` = b/20 �B�O�E� = b/1000� �X�I�F�S�F
b �J�T �U�I�F �M�F�O�H�U�I �P�G �U�I�F �E�J�B�H�P�O�B�M �P�G �U�I�F �C�P�V�O�E�J�O�H �C�P�Y �P�G �U�I�F �J�O�Q�V�U�� 	_�F
�Q�B�S�B�N�F�U�F�S` �D�P�O�U�S�P�M�T �U�I�F �N�F�T�I �E�F�O�T�J�U�Z �E�J�S�F�D�U�M�Z �	�'�J�H�V�S�F�����
� �X�I�J�M�F�
�E�P�F�T �J�U �J�O�E�J�S�F�D�U�M�Z�� �1�S�F�T�D�S�J�C�J�O�H �B �T�N�B�M�M� �G�P�S�D�F�T �U�I�F �B�M�H�P�S�J�U�I�N �U�P �S�F��

W�O�F �N�P�S�F �U�P �F�O�G�P�S�D�F �U�I�F �U�J�H�I�U�F�S �C�P�V�O�E�� �1�S�P�W�J�E�J�O�H �B �M�B�S�H�F�S� �B�M�M�P�X�T
�P�V�S �B�M�H�P�S�J�U�I�N �U�P �H�F�U �D�M�P�T�F �U�P �U�I�F �V�T�F�S���Q�S�F�T�D�S�J�C�F�E �M�F�O�H�I�U�T �	�'�J�H�V�S�F
�����
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�4�Q�B�U�J�B�M�M�Z �7�B�S�Z�J�O�H �4�J�[�J�O�H �'�J�F�M�E���#�Z �S�F�Q�M�B�D�J�O�H �U�I�F �V�O�J�G�P�S�N �U�B�S�H�F�U
�F�E�H�F �M�F�O�H�U�I` �X�J�U�I �B �T�Q�B�U�J�B�M�M�Z �W�B�S�Z�J�O�H �G�V�O�D�U�J�P�O`(p)� �P�V�S �B�M�H�P�S�J�U�I�N
�D�B�O �C�F �F�Y�U�F�O�E�F�E �U�P �D�S�F�B�U�F �H�S�B�E�F�E �N�F�T�I�F�T�� �'�J�H�V�S�F ���� �J�M�M�V�T�U�S�B�U�F�T �B
�S�F�T�V�M�U �X�J�U�I �U�B�S�H�F�U �F�E�H�F �M�F�O�H�U�I �T�N�P�P�U�I�M�Z �W�B�S�Z�J�O�H �G�S�P�N �D�P�B�S�T�F �U�P 
W�O�F
�J�O �B �T�J�O�H�M�F �N�P�E�F�M�� �/�P�U�F �U�I�B�U �U�I�F �P�V�U�Q�V�U �N�F�T�I �R�V�B�M�J�U�Z �S�F�N�B�J�O�T �I�J�H�I
�E�F�T�Q�J�U�F �U�I�F �M�B�S�H�F �D�I�B�O�H�F �J�O �U�I�F �T�J�[�J�O�H 
W�F�M�E��

�4�V�S�G�B�D�F �3�F�Q�B�J�S���0�V�S �B�M�H�P�S�J�U�I�N �D�B�O �C�F �V�T�F�E �B�T �B�O �F
V�F�D�U�J�W�F �N�F�T�I
�S�F�Q�B�J�S �U�P�P�M �G�P�S �D�M�P�T�F�E �T�V�S�G�B�D�F�T �C�Z �D�S�F�B�U�J�O�H �B �U�F�U�S�B�I�F�E�S�B�M �N�F�T�I �P�G
�U�I�F�J�S �J�O�U�F�S�J�P�S� �B�O�E �U�I�F�O �F�Y�U�S�B�D�U�J�O�H �J�U�T �C�P�V�O�E�B�S�Z�� �4�F�M�G���J�O�U�F�S�T�F�D�U�J�P�O�T
�B�S�F �S�P�C�V�T�U�M�Z �S�F�T�P�M�W�F�E �X�I�F�O �D�P�O�T�U�S�V�D�U�J�O�H �U�I�F �#�4�1���U�S�F�F� �E�F�H�F�O�F�S�B�D�J�F�T
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���������� �T �)�V� �:�� �F�U �B�M

�'�J�H�� ������� �C�P�V�O�E�T �U�I�F �N�B�Y�J�N�B�M �E�J�T�U�B�O�D�F �C�F�U�X�F�F�O �U�I�F �J�O�Q�V�U �B�O�E �P�V�U�Q�V�U
�N�F�T�I�� �*�O�Q�V�U �	�M�F�z�
�� = b/1000 �	�N�J�E�E�M�F�
 �B�O�E� = b/3000 �	�S�J�H�I�U�
��

�'�J�H�� ������ �&�Y�B�N�Q�M�F �G�P�S �T�Q�B�U�J�B�M�M�Z �W�B�S�Z�J�O�H �T�J�[�J�O�H �G�J�F�M�E �V�T�J�O�H �C�B�D�L�H�S�P�V�O�E �N�F�T�I��
�*�O�Q�V�U �	�M�F�z�
� �P�V�U�Q�V�U �U�F�U�S�B�I�F�E�S�B�M �N�F�T�I �X�J�U�I�P�V�U �T�J�[�J�O�H �D�P�O�U�S�P�M �	�N�J�E�E�M�F�
� �B�O�E
�P�V�U�Q�V�U �U�F�U�S�B�I�F�E�S�B�M �N�F�T�I �X�J�U�I �T�J�[�J�O�H �G�J�F�M�E �B�Q�Q�M�J�F�E �	�S�J�H�I�U�
��

Input Self-intersection (red) MeshFix Ours

�'�J�H�� ������ �" �T�F�M�G���J�O�U�F�S�T�F�D�U�J�O�H �U�S�J�B�O�H�M�F �T�P�V�Q� �J�T �D�M�F�B�O�F�E �V�T�J�O�H �N�F�T�I�G�J�Y �C�Z �S�F��
�N�P�W�J�O�H �U�I�F �C�B�T�F�� �0�V�S �B�M�H�P�S�J�U�I�N �J�O�T�U�F�B�E �D�S�F�B�U�F�T �B �U�F�U�S�B�I�F�E�S�B�M �N�F�T�I �P�G �J�U�T
�J�O�U�F�S�J�P�S� �X�I�P�T�F �C�P�V�O�E�B�S�Z �D�P�S�S�F�T�Q�P�O�E�T �U�P �B �D�M�F�B�O �U�S�J�B�O�H�M�F �N�F�T�I �P�G �U�I�F �Q�B�X�O��

�B�S�F �S�F�N�P�W�F�E �C�Z �U�I�F �N�F�T�I �J�N�Q�S�P�W�F�N�F�O�U �T�U�F�Q� �T�V�S�G�B�D�F �H�B�Q�T���I�P�M�F�T �B�S�F

W�M�M�F�E �C�B�T�F�E �P�O �H�F�O�F�S�B�M�J�[�F�E �X�J�O�E�J�O�H �O�V�N�C�F�S� �B�O�E �U�I�F �P�V�U�Q�V�U �T�V�S�G�B�D�F
�J�T �U�S�J�W�J�B�M�M�Z �U�I�F �C�P�V�O�E�B�S�Z �P�G �B �W�B�M�J�E �W�P�M�V�N�F�� �8�I�J�M�F �D�P�N�Q�V�U�B�U�J�P�O�B�M�M�Z
�N�P�S�F �F�Y�Q�F�O�T�J�W�F �U�I�B�O �B�M�U�F�S�O�B�U�J�W�F �N�F�U�I�P�E�T �U�I�B�U �P�O�M�Z �X�P�S�L �P�O �U�I�F
�T�V�S�G�B�D�F� �P�V�S �U�F�D�I�O�J�R�V�F �D�B�O �S�P�C�V�T�U�M�Z �I�B�O�E�M�F �F�Y�U�S�F�N�F�M�Z �D�I�B�M�M�F�O�H�J�O�H
�D�B�T�F�T�� �*�O �'�J�H�V�S�F ����� �X�F �D�P�N�Q�B�S�F �P�V�S �N�F�U�I�P�E �U�P �.�F�T�I�'�J�Y �<�"	R�F�O�F
���������> �P�O �B �T�F�M�G���J�O�U�F�S�T�F�D�U�J�O�H �D�I�F�T�T �Q�B�X�O��

�'�J�O�J�U�F �&�M�F�N�F�O�U �.�F�U�I�P�E �7�B�M�J�E�B�U�J�P�O���8�F �E�F�N�P�O�T�U�S�B�U�F �U�I�B�U �P�V�S �B�M��
�H�P�S�J�U�I�N �D�B�O �C�F �V�T�F�E �B�T �B �C�M�B�D�L �C�P�Y �U�P �T�P�M�W�F �1�%�&�T �P�O �U�I�F �F�O�U�J�S�F
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�'�J�H�� ������ �8�F �U�F�T�U �P�V�S �H�F�O�F�S�B�U�F�E �U�F�U �N�F�T�I�F�T �C�Z �T�P�M�W�J�O�H �B �I�B�S�N�P�O�J�D �1�%�& �V�T�J�O�H
�G�J�O�J�U�F �F�M�F�N�F�O�U �N�F�U�I�P�E �X�J�U�I �M�J�O�F�B�S �F�M�F�N�F�O�U�T�� �'�P�S �F�B�D�I �N�P�E�F�M �J�O �5�I�J�O�H�J�����,�
�X�F �D�P�N�Q�B�S�F �U�I�F �D�P�N�Q�V�U�F�E �T�P�M�V�U�J�P�O �X�J�U�I �U�I�F �H�S�P�V�O�E �U�S�V�U�I �	�S�B�E�J�B�M �C�B�T�J�T �G�V�O�D��
�U�J�P�O�T �X�J�U�I �L�F�S�O�F�M1/ r �D�F�O�U�F�S�F�E �B�U �U�I�F �S�F�E �T�Q�I�F�S�F�T�
�� �8�F �T�I�P�X �U�I�F �B�C�T�P�M�V�U�F
�N�B�Y �F�S�S�P�S� �S�F�M�B�U�J�W�F �N�B�Y �F�S�S�P�S� �B�O�E �S�F�M�B�U�J�W�FL2 �F�S�S�P�S �I�J�T�U�P�H�S�B�N�T �	�M�P�H �T�D�B�M�F�

�J�O �U�I�F �C�P�{�P�N �S�P�X��

�'�J�H�� ������ �0�V�S �B�M�H�P�S�J�U�I�N �D�B�O �C�F �V�T�F�E �U�P �C�P�P�U�T�U�S�B�Q �R�V�B�E�S�J�M�B�U�F�S�B�M �S�F�N�F�T�I�J�O�H��

	_�J�O�H�J�����L �E�B�U�B�T�F�U�� �8�F �O�P�S�N�B�M�J�[�F �B�M�M �P�V�S �P�V�U�Q�V�U �N�F�T�I�F�T �U�P 
W�U �J�O �U�I�F
�V�O�J�U �D�V�C�F �B�O�E �D�S�F�B�U�F �B�O �B�O�B�M�Z�U�J�D �W�P�M�V�N�F�U�S�J�D �I�B�S�N�P�O�J�D �G�V�O�D�U�J�P�O �C�Z
�T�V�N�N�J�O�H ���� �S�B�E�J�B�M �L�F�S�O�F�M�T �	1/ r �
� �Q�M�B�D�F�E �S�B�O�E�P�N�M�Z �P�O �B �T�Q�I�F�S�F �D�F�O��
�U�F�S�F�E �B�U �U�I�F �P�S�J�H�J�O �P�G �S�B�E�J�V�T1:5b�� 	_�J�T �G�V�O�D�U�J�P�O �J�T �T�B�N�Q�M�F�E �P�O �U�I�F
�C�P�V�O�E�B�S�Z �P�G �U�I�F �N�F�T�I �B�O�E �V�T�F�E �B�T �B �C�P�V�O�E�B�S�Z �D�P�O�E�J�U�J�P�O �G�P�S �B �1�P�J�T��
�T�P�O �Q�S�P�C�M�F�N� �T�P�M�W�F�E �V�T�J�O�H �<�+�B�D�P�C�T�P�O �F�U �B�M�� ���������>�� �8�F �T�V�D�D�F�T�T�G�V�M�M�Z
�T�P�M�W�F �U�I�J�T �1�%�& �P�W�F�S �B�M�M �N�P�E�F�M�T� �B�O�E �X�F �S�F�Q�P�S�U �B �T�B�N�Q�M�F �T�P�M�V�U�J�P�O
�B�O�E �U�I�F �I�J�T�U�P�H�S�B�N�T �P�GL2 �B�O�EL1 �F�S�S�P�S�T �X�J�U�I �S�F�T�Q�F�D�U �U�P �U�I�F �B�O�B��
�M�Z�U�J�D �T�P�M�V�U�J�P�O �F�W�B�M�V�B�U�F�E �P�O �U�I�F �J�O�U�F�S�O�B�M �O�P�E�F�T �J�O �'�J�H�V�S�F ������

�4�U�S�V�D�U�V�S�F�E �.�F�T�I�J�O�H���4�U�S�V�D�U�V�S�F�E �N�F�T�I�J�O�H �B�M�H�P�S�J�U�I�N�T �<�#�P�N�N�F�T �F�U �B�M��
���������> �V�T�V�B�M�M�Z �S�F�M�Z �P�O �B�O �F�Y�J�T�U�J�O�H �D�M�F�B�O �C�P�V�O�E�B�S�Z �S�F�Q�S�F�T�F�O�U�B�U�J�P�O �P�G
�U�I�F �H�F�P�N�F�U�S�Z �	�U�S�J�B�O�H�M�F �N�F�T�I�F�T �J�O ���% �B�O�E �U�F�U�S�B�I�F�E�S�B�M �N�F�T�I�F�T �J�O ���%�

�U�P �H�F�O�F�S�B�U�F �B �T�U�S�V�D�U�V�S�F�E �N�F�T�I�� �0�V�S �B�M�H�P�S�J�U�I�N �D�B�O �C�F �V�T�F�E �U�P �D�P�O��
�W�F�S�U �U�S�J�B�O�H�M�F �T�P�V�Q�T �J�O�U�P �N�F�T�I�F�T �T�V�J�U�B�C�M�F �G�P�S �S�F�N�F�T�I�J�O�H�� �8�F �T�I�P�X
�U�I�F �F�Y�B�N�Q�M�F�T �P�G �R�V�B�E�S�J�M�B�U�F�S�B�M �N�F�T�I�J�O�H �V�T�J�O�H �<�+�B�L�P�C �F�U �B�M�� ���������> �J�O
�'�J�H�V�S�F ���� �B�O�E �I�F�Y�B�I�F�E�S�B�M���E�P�N�J�O�B�O�U �N�F�T�I�J�O�H �<�(�B�P �F�U �B�M�� ���������> �J�O
�'�J�H�V�S�F ������

�/�P�J�T�F �4�U�S�F�T�T���5�F�T�U���8�F �T�U�S�F�T�T �U�F�T�U �P�V�S �N�F�U�I�P�E �V�O�E�F�S �H�F�P�N�F�U�S�J�D�B�M
�O�P�J�T�F �	�'�J�H�V�S�F �����
� �C�Z �S�B�O�E�P�N�M�Z �E�J�T�Q�M�B�D�J�O�H �J�U�T �W�F�S�U�J�D�F�T �V�T�J�O�H �(�B�V�T�T��
�J�B�O �O�P�J�T�F�� �&�W�F�O �J�O �U�I�J�T �F�Y�U�S�F�N�F �D�B�T�F �P�V�S �B�M�H�P�S�J�U�I�N �Q�S�P�E�V�D�F�T �N�F�T�I�F�T
�D�M�P�T�F �U�P �U�I�F �O�P�J�T�Z �J�O�Q�V�U �B�O�E �I�B�W�F �B �M�B�S�H�F �N�J�O�J�N�B�M �E�J�I�F�E�S�B�M �B�O�H�M�F��

�"�$�. �5�S�B�O�T�� �(�S�B�Q�I��� �7�P�M�� ����� �/�P�� ��� �"�S�U�J�D�M�F ������ �1�V�C�M�J�D�B�U�J�P�O �E�B�U�F�� �"�V�H�V�T�U ����������



�5�F�U�S�B�I�F�E�S�B�M �.�F�T�I�J�O�H �J�O �U�I�F �8�J�M�E
�T ����������

�'�J�H�� ������ �0�V�S �B�M�H�P�S�J�U�I�N �D�B�O �C�F �V�T�F�E �U�P �C�P�P�U�T�U�S�B�Q �I�F�Y���E�P�N�J�O�B�O�U �S�F�N�F�T�I�J�O�H��

7.68

9.91

noise = 0.05

noise = 0.1

�'�J�H�� ������ �0�V�S �B�M�H�P�S�J�U�I�N �J�T �S�P�C�V�T�U �U�P �H�F�P�N�F�U�S�J�D�B�M �O�P�J�T�F�� �5�I�F �O�V�N�C�F�S�T �E�F�O�P�U�F
�U�I�F �N�J�O�J�N�B�M �E�J�I�F�E�S�B�M �B�O�H�M�F �P�G �P�V�U�Q�V�U �N�F�T�I�F�T��

�.�F�T�I�J�O�H �G�P�S �.�V�M�U�J�N�B�U�F�S�J�B�M �4�P�M�J�E�T���0�V�S �B�M�H�P�S�J�U�I�N �O�B�U�V�S�B�M�M�Z �T�V�Q��
�Q�P�S�U�T �U�I�F �H�F�O�F�S�B�U�J�P�O �P�G �U�F�U�S�B�I�F�E�S�B�M �N�F�T�I�F�T �T�U�B�S�U�J�O�H �G�S�P�N �N�V�M�U�J�Q�M�F
�F�O�D�M�P�T�F�E �T�V�S�G�B�D�F�T �C�Z �T�J�N�Q�M�Z �T�L�J�Q�Q�J�O�H �U�I�F 
W�M�U�F�S�J�O�H �T�U�F�Q �	�4�F�D�U�J�P�O �������
�
�B�T �T�I�P�X�O �J�O �'�J�H�V�S�F ������

�� �-�*�.�*�5�"�5�*�0�/�4 �"�/�% �$�0�/�$�-�6�%�*�/�( �3�&�.�"�3�,�4
�0�V�S �B�M�H�P�S�J�U�I�N �I�B�O�E�M�F�T �T�I�B�S�Q �G�F�B�U�V�S�F�T �J�O �B �T�P	O �X�B�Z�� �U�I�F�Z �B�S�F �Q�S�F�T�F�O�U
�J�O �U�I�F �P�V�U�Q�V�U� �C�V�U �U�I�F�J�S �W�F�S�U�J�D�F�T �D�P�V�M�E �C�F �E�J�T�Q�M�B�D�F�E� �D�B�V�T�J�O�H �B �T�U�S�B�J�H�I�U
�M�J�O�F �U�P �[�J�H�[�B�H �X�J�U�I�J�O �U�I�F �F�O�W�F�M�P�Q�F�� �8�I�J�M�F �U�I�J�T �J�T �B�D�D�F�Q�U�B�C�M�F �G�P�S �N�P�T�U
�H�S�B�Q�I�J�D�T �B�Q�Q�M�J�D�B�U�J�P�O�T� �F�Y�U�F�O�E�J�O�H �P�V�S �B�M�H�P�S�J�U�I�N �U�P �T�V�Q�Q�P�S�U �F�Y�B�D�U
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