
!
!

Delft University of Technology

Multi-pinhole Molecular Breast Tomosynthesis: from Simulation to Prototype

Wang, Beien

DOI
10.4233/uuid:d78075cb-7614-4248-b3f5-65a5fd4b3586
Publication date
2020
Document Version
Final published version
Citation (APA)
Wang, B. (2020). Multi-pinhole Molecular Breast Tomosynthesis: from Simulation to Prototype.
https://doi.org/10.4233/uuid:d78075cb-7614-4248-b3f5-65a5fd4b3586

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

https://doi.org/10.4233/uuid:d78075cb-7614-4248-b3f5-65a5fd4b3586
https://doi.org/10.4233/uuid:d78075cb-7614-4248-b3f5-65a5fd4b3586


Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
Multi-pinholeMolecularBreastTomosynthesis:from

SimulationtoPrototype
BeienWang

Multi-pinholeMolecularBreastTomosynthesis:from
SimulationtoPrototype

BeienWang
�+�?�2�+�F�7�Q�M�i

�#�2�M�D���K�B�M�r���M�;�N�R

�a�2�T�i�2�K�#�2�` �k�y�R�N

�R �A�M�i�`�Q�/�m�+�i�B�Q�M

�¦���6
�¦
��
�6
�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦�¦
������������������������������������������
�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6

�R

Multi-pinhole Molecular Breast Tomosynthesis:
from Simulation to Prototype

Beien Wang �+�?�2�+�F�7�Q�M�i

�#�2�M�D���K�B�M�r���M�;�N�R

�a�2�T�i�2�K�#�2�` �k�y�R�N

�R �A�M�i�`�Q�/�m�+�i�B�Q�M

�¦���6
�¦
��
�6

�R

Reminder
of the thesis defence of

Beien Wang

Multi-pinhole Molecular Breast
Tomosynthesis: from
Simulation to Prototype

May 19 2020 12:30
Commissiekamer 2,

TU Delft Aula
Mekelweg 5, 2628 CC Delft

- This is not an invitation, as no audience is allowed
in the defence room at this very moment.









�w�Ê�p�Â�W�B�©�W�{�Q�…�p�. �w�…�p�.� �Ê�p���¬ ���¬�.���´�Â �Á�…�y�…�´�í�{�Â�Q�.�´�W�´��
�H�¬�…�y �³�W�y�Ê�p���Â�W�…�{ �Â�… �¨�¬�…�Â�…�Â�í�©�.

�¨�¬�…�.�H�´� �Q�¬�W���Â

�<�Õ�0 �U�Õ�0���0�õ���ë�õ��ë �U�²� �Ñ�Õ �ë�0�²�²�Ñ �U�²� �Ñ���Ë�<���0

�²�²� �Ñ�Õ �‹�Õ�Ë�ñ��õ�4�Ë�ñ�Õ �•��õ�U�Õ�0�4�õ�<�Õ�õ�< �"�Õ���ê�<�ž

���- �ë�Õ�_�²�ë �U�²� �Ñ�Õ �•�Õ�Ë�<���0 �\�²�ë��õ�c�Ë�A�4 �-�0���ê�£ �Ñ�0�£ �õ�0�£ �‹�£ �A�£ �Q�£ �Q�£ �U�²� �Ñ�Õ�0 �A�²�ë�Õ��ž

�U�����0�_�õ�<�<�Õ�0 �U�²� �ñ�Õ�< ���������Õ�ë�Õ �U�����0 �|�0�������<�õ�Õ�4�ž

�õ� �ñ�Õ�< ���-�Õ��Ê�²�²�0 �<�Õ �U�Õ�0�Ñ�Õ�Ñ�õ�ë�Õ� ���- �Ñ�õ��4�Ñ�²�ë �~�† ���Õ�õ �•�}�•�} ���� �~�•�•�€�} �A�A�0

�Ñ�����0

���.�W�.�{ �å���y�I

�\�²�4�<�Õ�0 ���ê �ƒ�Ë�õ�Õ��Ë�Õ �õ� �\�Õ�Ñ�õ�Ë�²�� �&��ë�õ��Õ�Õ�0�õ��ë�ž

�S�‹�A �•���X�²�� �E��4�<�õ�<�A�<�Õ ���ê �‹�Õ�Ë�ñ��������ë�X�ž �ƒ�<���Ë���ñ�������ž �®�V�Õ�Ñ�Õ�

�ë�Õ�Ê���0�Õ� �<�Õ ���Õ�õ���õ��ë �°�|�Õ���õ��ë�±�ž ���ñ�õ��²



�"�õ�< �-�0���Õ�ê�4�Ë�ñ�0�õ�ê�< �õ�4 �ë���Õ�Ñ�ë�Õ���Õ�A�0�Ñ �Ñ�����0 �Ñ�Õ �-�0�������<���0�£

�ƒ�²���Õ��4�<�Õ�����õ��ë �-�0�������<�õ�Õ�Ë�������õ�4�4�õ�Õ�•

�•�Õ�Ë�<���0 �\�²�ë��õ�c�Ë�A�4 �U�����0�_�õ�<�<�Õ�0

�|�0���ê�£ �Ñ�0�£ �:�£ �Q�£ ���Õ�Õ�����²��‹�Õ�Ë�ñ��õ�4�Ë�ñ�Õ �•��õ�U�Õ�0�4�õ�<�Õ�õ�< �"�Õ���ê�<�ž�/�2�������>���2

�"�0�£ �õ�0�£ �\�£ ���£ �;�����0�Ñ�Õ� �‹�Õ�Ë�ñ��õ�4�Ë�ñ�Õ �•��õ�U�Õ�0�4�õ�<�Õ�õ�< �"�Õ���ê�<�ž�Ë���/�2�������>���2

�c���²�ë�ò�²�����Õ���÷�����Õ ���Õ�Ñ�Õ���Ž

�|�0���ê�£ �Ñ�0�£ �•�£ �����Õ�����²�²�0�Ñ�¤�0�õ���Õ �•��õ�U�Õ�0�4�õ�<�Õ�õ�< �����4�<�Õ�0�Ñ�²��

�|�0���ê�£ �Ñ�0�£ �V�£�´�:�£ �Ñ�Õ �;�Õ�A�4�´�c�Õ�õ �•��õ�U�Õ�0�4�õ�<�Õ�õ�< �V�Õ�õ�Ñ�Õ�

�|�0���ê�£ �Ñ�0�£ ���£ �•�õ�Õ�ë�Õ�0 �‹�Õ�Ë�ñ��õ�4�Ë�ñ�Õ �•��õ�U�Õ�0�4�õ�<�Õ�õ�< �"�Õ���ê�<

�"�0�£ �õ�0�£ ���£ �;�£ �"�Õ������U�² �‹�Õ�Ë�ñ��õ�4�Ë�ñ�Õ �•��õ�U�Õ�0�4�õ�<�Õ�õ�< �"�Õ���ê�<

�|�0���ê�£ �Ñ�0�£ �|�£ �"���0�Õ��Ê���4�‹�Õ�Ë�ñ��õ�4�Ë�ñ�Õ �•��õ�U�Õ�0�4�õ�<�Õ�õ�< �"�Õ���ê�<

�‹�ñ�õ�4 �V���0�� �õ�4 �4�A�-�-���0�<�Õ�Ñ �Ê�X �<�ñ�Õ �"�A�<�Ë�ñ �c�0�ë�²��õ�4�²�<�õ��� �ê���0 �ƒ�Ë�õ�Õ��<�õ�c�Ë �•�Õ�4�Õ�²�0�Ë�ñ �°�]�¥�c�± �A��Ñ�Õ�0

�<�ñ�Õ �¤�E�"�E �ë�0�²��< �®�-�0�����Õ�Ë�< ��A���Ê�Õ�0 �~�•�€�„�~�¯ �¾�:���Ë�A�4�Õ�Ñ �õ���²�ë�õ��ë ���ê �<�A�����A�0�4�¿�£

�S�Õ�Z�X���2�Ñ�6�Ž �-�õ��ñ�����Õ �Ë�������õ���²�<���0�ž �Ê�0�Õ�²�4�< �õ���²�ë�õ��ë�ž �ƒ�|�&���‹�ž �������Õ�Ë�A���²�0 �õ���²�ë�õ��ë�ž �\����<�Õ

���²�0���� �4�õ���A���²�<�õ����ž �ë�²�����² �Ñ�Õ�<�Õ�Ë�<���0

�|�2�÷���>�Õ�Ñ �Ê�Z�Ž�;�õ���Ñ�Õ�-�0�õ��< �³ �&��4�Ë�ñ�Õ�Ñ�Õ

�:�2�����> �ß ���²�Ë���Ž �‹�ñ�Õ �õ��´�ñ���A�4�Õ �Ñ�Õ�<�Õ�Ë�<���0�¿�4 �0�Õ�4�-����4�Õ�4 �<�� �-�Õ�0�-�Õ��Ñ�õ�Ë�A���²�0���X �Ë�������õ���²�<�Õ�Ñ

�ë�²�����² �Ê�Õ�²���4 �õ� �<�ñ�Õ �4�ñ�²�-�Õ ���ê �|�õ�Õ�< �\����Ñ�0�õ�²�²��¿�4 �-�²�õ��<�õ��ë�������/���6�÷�>�÷���� �÷��

���÷���Õ�• �6�Õ�Ë�����Ñ �6�>�²�>�Õ�• �y�•�y�~�£�y�•�y�•�°�S�0�������Õ�0�´�\�F�����Õ�0 �\�A�4�Õ�A���± �²�< �Ñ�õ�ê�ê�Õ�0�Õ��< ����õ�4�Õ

���Õ�U�Õ���4�£

�����-�X�0�õ�ë�ñ�< �ò �•�}�•�} �Ê�X ���Õ�õ�Õ� �¥�²��ë

�E�ƒ���] �†�„�…�´�†�•�´�ƒ�€�ƒ�ƒ�´�•�„�€�´�•

��� �Õ���Õ�Ë�<�0����õ�Ë �U�Õ�0�4�õ��� ���ê �<�ñ�õ�4 �Ñ�õ�4�4�Õ�0�<�²�<�õ��� �õ�4 �²�U�²�õ���²�Ê���Õ �²�<

�K�W�W�S�������U�H�S�R�V�L�W�R�U�\���W�X�G�H�O�I�W���Q�O���£

http://repository.tudelft.nl/


� �…�{�Â�.�{�Â�´

�³�Ê�y�y���¬�í�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�% �æ

�³���y�.�{�æ���Â�Â�W�{�I�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�æ�W�W

�£ �W�{�Â�¬�…�'�Ê� �Â�W�…�{�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�% �£

�¤ �ä�…�ì�.�p�W�÷�.�' �¬���í�Â�¬��� �W�{�I �´�W�y�Ê�p���Â�W�…�{ �'�.�'�W� ���Â�.�' �Â�… �y�Ê�p�Â�W�B�©�W�{�Q�…�p�. �y�…�p�.� �Ê�p���¬ ���¬�.���´�Â �Â�…�B
�y�…�´�í�{�Â�Q�.�´�W�´�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�% �£�£

�¥ �³�W�y�Ê�p���Â�W�…�{ �…�H �{�…�æ�.�p �p�W�I�Q�Â�B�I�Ê�W�'�.�B�¨�w�Á �I�.�…�y�.�Â�¬�W�.�´ �Â�… �¬�.�'�Ê� �. �'�.���' �.�'�I�.�´ �…�H �� �´� �W�{�Â�W�p�B
�p���Â�W�…�{ � ���y�.�¬���%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�% �¥�«

�¦ �/�ì�©�.�¬�W�y�.�{�Â���p �æ���p�W�'���Â�W�…�{ �…�H �� �I���y�y�� �'�.�Â�.� �Â�…�¬ �ç�W�Â�Q �� �{�…�æ�.�p �p�W�I�Q�Â�B�I�Ê�W�'�.�B�¨�w�Á �I�.�…�y�B
�.�Â�¬�í �Â�… �¬�.�'�Ê� �. �'�.���' �.�'�I�. �.�ý�H�.� �Â�´�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�% �§�§

�§ � �Q���¬��� �Â�.�¬�W�´���Â�W�…�{ �…�H �� �y�Ê�p�Â�W�B�©�W�{�Q�…�p�. �y�…�p�.� �Ê�p���¬ ���¬�.���´�Â �Â�…�y�…�´�í�{�Â�Q�.�´�W�´ �´� ���{�{�.�¬�%�%�%�% �©�¥

�¨ � �…�{� �p�Ê�´�W�…�{�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�% �ª�©

�«�.�H�.�¬�.�{� �.�´�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�% �«�£

��� �l�{�…�ç�p�.�'�I�.�y�.�{�Â�´�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�£�¢�¥

� �Ê�¬�¬�W� �Ê�p�Ê�y �ä�W�Â���%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�£�¢�«

�m�W�´�Â �…�H �¨�Ê���p�W� ���Â�W�…�{�´�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�%�£�£�£

�W�W�W






	Summary
	Samenvatting
	Introduction

