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Automated discrete element method calibration using genetic
and optimization algorithms

Huy Q. Do, Alejandro M. Aragón, and Dingena L. Schott*

Faculty of Mechanical, Maritime and Materials Engineering, Delft University of Technology, Mekelweg 2, 2628CD Delft, The
Netherlands

Abstract. This research aims at developing a universal methodology for automated calibration of
microscopic properties of modelled granular materials. The proposed calibrator can be applied for different
experimental set-ups. Two optimization approaches: (1) a genetic algorithm and (2) DIRECT optimization,
are used to identify discrete element method input model parameters, e.g., coefficients of sliding and rolling
friction. The algorithms are used to minimize the objective function characterized by the discrepancy
between the experimental macroscopic properties and the associated numerical results. Two test cases
highlight the robustness, stability, and reliability of the two algorithms used for automated discrete element
method calibration with different set-ups.
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2.1 Genetic algorithms
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2.2 DIRECT optimization
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3 DEM simulations and reference
results
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Fig. 2. AoR in degree as a function of the rolling and sliding
coefficients from the hourglass simulations ,-./.

Fig. 3. Discharging time in second as a function of the rolling
and sliding coefficients from the hourglass simulations ,-./ 

Fig. 4. Reference result defined by the intersection of
simulated two contour-lines of AoR and discharging time
referred from the experimental results for hourglass ,-./.

Fig. 5. AoR in degree as a function of the rolling and sliding
coefficients from the rectangular container simulations.

Fig. 6. Reference result defined by the intersection of
simulated two contour-lines of hourglass discharging time and
rectangular container AoR referred from the experimental
results.

4 Results and Discussion
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4.1 Calibration using hourglass - first sample
test case

4.1.1 Result from GA
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4.1.2 Result from DIRECT

)	� ��#����"�� ��������� ��� 
�����
 �	�� ���� ��� ��� �	�

���������������������'��������-� �)	��
�����"������
�������

�	�������������������"�
��������
���������->
*C

����
�������

����������
���
������
��	������
��	� 

)�
��������� ����
� B0@� �"����������� �78�&)� �������

�	������������#����"��"��������> >-����

�����
��������	�


������� ��
� ���
���� �
������� ������������� ��� > B<3� ��


> 0.-��
�������"��� �)	����
��������
��������
���
������

���	�6$;��������������. - - 

4.2 Calibration using hourglass and rectangular
container - second sample test case

4.2.1 Result from GA
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4.2.2 Result from DIRECT
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