
Ȼɴɥɝɚɪɫɤɨ�ɫɩɢɫɚɧɢɟ�ɡɚ�ɢɧɠɟɧɟɪɧɨ�ɩɪɨɟɤɬɢɪɚɧɟ��ɛɪɨɣ�34��ɨɤɬɨɦɜɪɢ�2017�ɝ��

ɋɂɆɍɅȺɐɂɈɇɈ�ɆɈȾȿɅɂɊȺɇȿ�ɇȺ�ȺȼɌɈɆȺɌɂɁɂɊȺɇ�ȽȺɊȺɀ�
ȼɔɊɏɍ�ȿɄɋɉȿɊɂɆȿɇɌȺɅɇȺ�ɉɅȺɌɎɈɊɆȺ�ɋ�ɍɉɊȺȼɅȿɇɂȿ�ɑɊȿɁ�

ɂɇɌȿɅɂȽȿɇɌɇȺ�ɇȿȼɊɈɇɇɈ-ȻȺɁɂɊȺɇȺ�ɋɂɋɌȿɆȺ�³,6,$&´�

Ȼɨɪɢɫɥɚɜ�ȽɊɂȽɈɊɈȼ��Ⱥɥɟɤɫɚɧɞɴɪ�ȽɊɔɇɑȺɊɈȼ���Ʉɨɧɫɬɚɧɬɢɧ�ȾɂɆɂɌɊɈȼ�
Ʉɚɬɟɞɪɚ�Äɂɧɠɟɧɟɪɧɚ�ɥɨɝɢɫɬɢɤɚ´��Ɍɟɯɧɢɱɟɫɤɢ�ɭɧɢɜɟɪɫɢɬɟɬ�-�ɋɨɮɢɹ��Ȼɴɥɝɚɪɢɹ�
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Ɋɟɡɸɦɟ�� ɉɭɛɥɢɤɚɰɢɹɬɚ� ɟ� ɩɨɫɜɟɬɟɧɚ� ɧɚ� ɪɚɡɪɚɛɨɬɜɚɧɟɬɨ� ɧɚ� ɚɥɝɨɪɢɬɴɦ� ɡɚ� ɫɢɦɭɥɚɰɢɨɧɧɨ� ɦɨɞɟɥɢɪɚɧɟ� ɧɚ�
ɚɜɬɨɦɚɬɢɡɢɪɚɧ� ɝɚɪɚɠ�� ɱɪɟɡ� ɤɨɣɬɨ� ɞɚ� ɫɟ� ɢɡɜɴɪɲɚɬ� ɢɡɫɥɟɞɜɚɧɢɹ� ɜɴɪɯɭ� ɜɟɱɟ� ɢɡɝɪɚɞɟɧ� ɫɬɟɧɞ� ɡɚ� ɫɢɦɭɥɚɰɢɨɧɧɢ�
ɟɤɫɩɟɪɢɦɟɧɬɢ� ɭɩɪɚɜɥɹɜɚɧ� ɨɬ� ɢɬɟɥɢɝɟɧɬɧɚ� ɧɟɜɪɨɧɧɨ-ɛɚɡɢɪɚɧɚ� ɫɢɫɬɟɦɚ� /ISIAC/� (Intelligent System for Information 
Analysis and Control���Ɉɫɧɨɜɧɚɬɚ�ɰɟɥ�ɧɚ�ɩɭɛɥɢɤɚɰɢɹɬɚ�ɟ�ɞɚ�ɫɟ�ɩɪɢɥɨɠɚɬ�ɜ�ɪɟɚɥɧɚ�ɫɪɟɞɚ�ɪɚɡɪɚɛɨɬɟɧɢɬɟ�ɚɥɝɨɪɢɬɦɢ�
ɡɚ�ɤɥɚɫɢɮɢɤɚɰɢɹ�ɧɚ�ɩɪɟɜɨɡɧɢ�ɫɪɟɞɫɬɜɚ�ɢ�ɭɩɪɚɜɥɟɧɢɟ�ɧɚ�ɩɚɪɤɨɦɟɫɬɚɬɚ��ɤɥɟɬɤɢ��ɜ�ɚɜɬɨɦɚɬɢɡɢɪɚɧ�ɝɚɪɚɠ��

Ʉɥɸɱɨɜɢ� ɞɭɦɢ�� ɧɟɜɪɨɧɧɨ-ɛɚɡɢɪɚɧɚ� ɫɢɫɬɟɦɚ�� ,6,$&�� ɤɥɚɫɢɮɢɤɚɰɢɹ�� ɭɩɪɚɜɥɟɧɢɟ�� ɚɜɬɨɦɚɬɢɡɢɪɚɧ� ɝɚɪɚɠ

�� ȼɔȼȿȾȿɇɂȿ

� � ɉɪɨɛɥɟɦɴɬ� ɫ� ɨɩɬɢɦɚɥɧɨɬɨ� ɢɡɩɨɥɡɜɚɧɟ� ɧɚ�
ɧɚɥɢɱɧɢɬɟ�ɪɟɫɭɪɫɢ�ɟ�ɨɬ�ɫɴɳɟɫɬɜɟɧɨ�ɡɧɚɱɟɧɢɟ�ɩɪɢ�
ɚɜɬɨɦɚɬɢɡɢɪɚɧɟɬɨ� ɧɚ� ɞɚɞɟɧɚ� ɞɟɣɧɨɫɬ�� ɧɨ� ɧɟ� ɝɨ�
ɢɡɱɟɪɩɜɚ� ɧɚɩɴɥɧɨ�� ɋɴɳɨ� ɬɚɤɚ� ɫɬɨɢ� ɜɴɩɪɨɫɴɬ� ɫ�
ɨɩɬɢɦɢɡɚɰɢɹɬɚ� ɧɚ� ɫɚɦɢɬɟ� ɚɜɬɨɦɚɬɢɡɢɪɚɧɢ�
ɩɪɨɰɟɫɢ��
� � ȿɮɟɤɬɢɜɧɨɬɨ� ɢɡɩɨɥɡɜɚɧɟ� ɧɚ� ɩɪɨɫɬɪɚɧɫɬɜɨɬɨ�
ɧɚ� ɝɪɚɞɫɤɢɬɟ� ɫɪɟɞɢ� ɪɚɡɛɢɪɚɟɦɨ� ɞɨɜɟɞɟ� ɞɨ�
ɫɟɪɢɨɡɧɨ�ɪɚɡɜɢɬɢɟ�ɧɚ�ɚɜɬɨɦɚɬɢɡɢɪɚɧɢɬɟ�ɝɚɪɚɠɧɢ�
ɫɢɫɬɟɦɢ�ɢ�ɩɪɨɟɤɬɢɪɚɧɟɬɨ�ɧɚ�ɝɨɥɹɦ�ɛɪɨɣ�ɪɟɲɟɧɢɹ�
ɫ� ɪɚɡɥɢɱɟɧ� ɦɟɯɚɧɢɱɟɧ� ɩɪɢɧɰɢɩ� ɧɚ� ɞɟɣɫɬɜɢɟ��
ȼɫɢɱɤɢ� ɬɟɡɢ� ɫɢɫɬɟɦɢ�� ɛɟɡ� ɡɧɚɱɟɧɢɟ� ɨɬ� ɫɜɨɟɬɨ�
ɭɫɬɪɨɣɫɬɜɨ�� ɢɦɚɬ� ɞɚ� ɪɟɲɚɜɚɬ� ɡɚɞɚɱɢ� ɫɜɴɪɡɚɧɢ� ɫ�
ɢɡɛɨɪɚ� ɧɚ� ɤɨɧɫɬɪɭɤɬɢɜɧɢ� ɦɚɬɟɪɢɚɥɢ� ɢ� ɪɟɲɟɧɢɹ��
ɤɨɟɬɨ�ɩɴɤ�ɟ�ɫɜɴɪɡɚɧɨ�ɫ�ɤɚɩɚɰɢɬɟɬɚ�� ɡɚɩɴɥɜɚɧɟɬɨ��
ɫɤɨɪɨɫɬɬɚ�ɧɚ�ɨɛɫɥɭɠɜɚɧɟɬɨ�ɢ�ɞɪɭɝɢ�ɮɚɤɬɨɪɢ��
� � Ɉɫɧɨɜɧɚɬɚ� ɰɟɥ� ɧɚ� ɬɚɡɢ� ɪɚɡɪɚɛɨɬɤɚ� ɟ� ɱɪɟɡ�
ɧɚɬɭɪɟɧ� ɫɢɦɭɥɚɰɢɨɧɟɧ� ɦɨɞɟɥ� ɜɴɪɯɭ� ɜɟɱɟ�
ɪɚɡɪɚɛɨɬɟɧɚɬɚ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɚ� ɩɥɚɬɮɨɪɦɚ�
�ɫɬɟɧɞ�� ɞɚ� ɫɟ� ɢɡɫɥɟɞɜɚ� ɜɴɡɦɨɠɧɨɫɬɬɚ� ɡɚ�
ɢɡɩɨɥɡɜɚɧɟ� ɧɚ� ɢɧɬɟɥɢɝɟɧɬɧɚ� ɫɢɫɬɟɦɚ�� ɤɨɹɬɨ� ɜ�
ɪɟɚɥɧɨ� ɜɪɟɦɟ�� ɫ� ɩɨɦɨɳɬɚ� ɧɚ� ɧɟɜɪɨɧɧɚ�ɦɪɟɠɚ� ɞɚ�
ɤɥɚɫɢɮɢɰɢɪɚ� ɜɯɨɞɹɳɢɹ� ɩɨɬɨɤ� ɨɬ� ɩɪɟɜɨɡɧɢ�
ɫɪɟɞɫɬɜɚ� ɢ� ɧɚ� ɛɚɡɚɬɚ� ɧɚ� ɪɟɡɭɥɬɚɬɚ� ɨɬ� ɬɚɡɢ�
ɤɥɚɫɢɮɢɤɚɰɢɹ�ɞɚ�ɜɡɢɦɚ�ɪɟɲɟɧɢɟ�ɡɚ�ɨɩɬɢɦɚɥɧɨɬɨ�
ɩɨɡɢɰɢɨɧɢɪɚɧɟ� ɧɚ� ɬɨɜɚɪɢɬɟ� ɜ� ɫɴɨɬɜɟɬɧɨ�
ɫɜɨɛɨɞɧɢɬɟ�ɩɚɪɤɨɦɟɫɬɚ��ɝɚɪɚɠɧɢ�ɤɥɟɬɤɢ���

2� ɌȿɈɊȿɌɂɑɇɂ�ɉɊȿȾɉɈɋɌȺȼɄɂ

� � Ɋɚɡɪɚɛɨɬɟɧɚɬɚ� ,6,$&� [3]� ɫɟ� ɫɴɫɬɨɢ� ɨɬ� �� ɛɪ��
ɩɟɪɫɨɧɚɥɧɢ� ɤɨɦɩɸɬɪɢ�� ɫ� ɩɨɦɨɳɬɚ� ɧɚ� ɤɨɢɬɨ� ɫɟ�
ɢɡɜɴɪɲɜɚ� ɤɨɧɬɪɨɥɚ� ɢ� ɭɩɪɚɜɥɟɧɢɟɬɨ� ɧɚ�

ɩɪɨɝɪɚɦɢɪɭɟɦɢɬɟ� ɤɨɧɬɪɨɥɟɪɢ�� ɟɥɟɤɬɪɨ-
ɞɜɢɝɚɬɟɥɢɬɟ�� ɤɚɤɬɨ� ɢ� ɧɚ� ɫɴɨɬɜɟɬɧɢɬɟ�
ɩɪɟɨɛɪɚɡɭɜɚɬɟɥɢ� ɡɚ� ɫɢɦɭɥɚɰɢɹ� ɢ� ɦɨɞɟɥɢɪɚɧɟ� ɧɚ�
ɪɚɛɨɬɧɢ� ɰɢɤɥɢ� ɢ� ɫɢɫɬɟɦɧɢ� ɫɴɫɬɨɹɧɢɹ� ɜ�
ɥɨɝɢɫɬɢɱɟɧ� ɤɨɦɩɥɟɤɫ� ɡɚ� ɚɜɬɨɦɚɬɢɡɢɪɚɧɨ�
�ɪɨɛɨɬɢɡɢɪɚɧɨ�� ɜɴɜɟɠɞɚɧɟ�� ɫɴɯɪɚɧɟɧɢɟ� ɢ�
ɢɡɜɟɠɞɚɧɟ�ɧɚ�ɬɪɚɧɫɩɨɪɬɧɢ�ɫɪɟɞɫɬɜɚ��ɚɜɬɨɦɨɛɢɥɢ�
ɢ� 689��� Ɂɚ� ɝɟɧɟɪɢɪɚɧɟɬɨ� ɢ� ɢɡɩɨɥɡɜɚɧɟɬɨ� ɧɚ�
ɫɩɟɰɢɮɢɱɧɢɬɟ� ɤɨɞɨɜɟ�� ɧɟɨɛɯɨɞɢɦɢ� ɡɚ�
ɮɭɧɤɰɢɨɧɢɪɚɧɟɬɨ� ɧɚ� ɜɫɟɤɢ� ɨɬɞɟɥɟɧ� ɦɨɞɭɥ� ɧɚ�
ISIAC-ɫɢɫɬɟɦɚɬɚ� ɫɟ� ɢɡɩɨɥɡɜɚ� ɩɪɨɝɪɚɦɧɚɬɚ� ɫɪɟɞɚ�
ɧɚ�0$7/$%��

ɮɢɝ�����Ɉɛɳɚ�ɫɬɪɭɤɬɭɪɚ�ɧɚ�,6,$&-ɫɢɫɬɟɦɚɬɚ��
ɢɡɩɨɥɡɜɚɧɚ�ɩɪɢ�ɪɚɛɨɬɚ�ɫ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɚɬɚ�
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Ȼɨɪɢɫɥɚɜ�ȽɊɂȽɈɊɈȼ��Ⱥɥɟɤɫɚɧɞɴɪ�ȽɊɔɇɑȺɊɈȼ��Ʉɨɧɫɬɚɧɬɢɧ�ȾɂɆɂɌɊɈȼ�

� � Ɂɚ� ɰɟɥɢɬɟ� ɧɚ� ɧɚɫɬɨɹɳɚɬɚ� ɫɢɦɭɥɚɰɢɹ� ɜɫɢɱɤɢ�
ɩɪɨɰɟɫɢ� ɫɜɴɪɡɚɧɢ� ɫ� ɭɩɪɚɜɥɟɧɢɟɬɨ� ɧɚ�
ɦɟɯɚɧɢɱɧɢɬɟ� ɤɨɦɩɨɧɟɧɬɢ� ɧɚ� ɝɚɪɚɠɚ� ɳɟ� ɫɟ�

ɢɡɜɴɪɲɜɚɬ�ɨɬ�ɬ�ɧɚɪ��ɦɨɞɭɥ�ɡɚ�ɯɚɪɞɭɟɪɟɧ�ɞɨɫɬɴɩ�– 
+$�1RGH��+DUGZDUH�$FFHVV�1RGH��ɧɚ�ɮɢɝ�����

Ɍɚɛɥ�����Ɋɚɡɩɪɟɞɟɥɟɧɢɟ�ɧɚ�ɫɢɦɭɥɢɪɚɧɢɬɟ�ɩɪɨɰɟɫɢ�ɜɴɪɯɭ�ɧɚɥɢɱɧɢɬɟ�ɟɥɟɦɟɧɬɢ�ɨɬ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɚɬɚ�ɩɥɚɬɮɨɪɦɚ�
�ɫɬɟɧɞ���

ɋɢɦɭɥɢɪɚɧ�ɩɪɨɰɟɫ� ȿɥɟɦɟɧɬ�
ɨɬ�ɫɬɟɧɞɚ� ɂɡɦɟɪɜɚɳ�ɟɥɟɦɟɧɬ� ɋɤɨɪɨɫɬ�

>�ELW@� Ʉɨɧɬɪɨɥɟɪ

Ɇɚɧɢɩɭɥɚɬɨɪ�ɩɪɢ�ɯɨɪɢɡɨɧɬɚɥɧɨ�ɞɜɢɠɟɧɢɟ� 0RWRU��� ,QFUHPHQWDO�(QFRGHU� 36� 'HYLFH���
Ɇɚɧɢɩɭɥɚɬɨɪ�Ɍɪɚɧɫɩɨɪɬɶɨɪ� 0RWRU��� ,QFUHPHQWDO�(QFRGHU� 36� 'HYLFH���
Ʉɨɥɢɱɤɚ�ɩɪɢ�ɯɨɪɢɡɨɧɬɚɥɧɨ�ɞɜɢɠɟɧɢɟ� 0RWRU��� ,QFUHPHQWDO�(QFRGHU� 90� 'HYLFH���
Ʉɨɥɢɱɤɚ�ɬɪɚɧɫɩɨɪɬɶɨɪ� 0RWRU��� ,QFUHPHQWDO�(QFRGHU� 36� 'HYLFH���
Ɇɚɧɢɩɭɥɚɬɨɪ�ɩɨɞɟɦ� 6WHS�0RWRU��� 'LVWDQFH�6HQVRU�8QLW� 1�$� 'HYLFH���

� ɉɨɪɚɞɢ� ɫɩɟɰɢɮɢɤɚɬɚ� ɧɚ� ɨɛɨɪɭɞɜɚɧɟɬɨ� ɧɚ�
ɫɬɟɧɞɚ�� ɚ� ɫɴɳɨ� ɢ� ɮɚɤɬD�� ɱɟ� ɪɨɥɤɨɜɢɬɟ�
ɬɪɚɧɫɩɨɪɬɶɨɪɢ� �ɧɚ� ɦɚɧɢɩɭɥɚɬɨɪɚ� ɢ� ɤɨɥɢɱɤɚɬɚ��
ɬɪɹɛɜɚ� ɞɚ� ɪɚɛɨɬɹɬ� ɫɢɧɯɪɨɧɧɨ�� ɬɨ�
ɮɭɧɤɰɢɨɧɢɪɚɧɟɬɨ� ɧɚ� ɞɜɨɣɤɚɬɚ� ɞɜɢɝɚɬɟɥɢ� ɧɚ�
ɬɪɚɧɫɩɨɪɬɶɨɪɚ� ɳɟ� ɛɴɞɟ� ɫɢɦɭɥɢɪɚɧɨ� ɨɬ� ɞɜɨɣɤɚ�
ɟɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ�� ɭɩɪɚɜɥɹɜɚɧɢ� ɨɬ� ɟɞɢɧ� ɢ� ɫɴɳ�
ɤɨɧɬɪɨɥɟɪ��
� � Ɉɫɬɚɧɚɥɢɬɟ� ɫɢɦɭɥɢɪɚɧɢ� ɩɪɨɰɟɫɢ�� ɢ�
ɩɨɥɨɠɟɧɢɬɟ�ɤɴɦ�ɬɹɯ�ɟɥɟɦɟɧɬɢ�ɧɚ�ɫɬɟɧɞɚ��ɤɚɤɬɨ�ɢ�
ɜɢɞɚ�ɧɚ�ɫɴɨɬɜɟɬɧɢɬɟ�ɭɩɪɚɜɥɹɜɚɳɢ�ɤɨɧɬɪɨɥɟɪɢ��ɫɚ�
ɩɪɟɞɫɬɚɜɟɧɢ�ɫɴɨɬɜɟɬɧɨ�ɜ�ɬɚɛɥɢɰɚ����
� � Ⱦɚɧɧɢɬɟ�� ɧɟɨɛɯɨɞɢɦɢ� ɡɚ� ɤɨɧɬɪɨɥ� ɧɚ�
ɫɢɦɭɥɢɪɚɧɢɬɟ� ɩɪɨɰɟɫɢ� ɫɟ� ɫɴɛɢɪɚɬ� ɢ� ɨɛɪɚɛɨɬɜɚɬ�
ɨɬ�ɦɨɞɭɥɚ�+$�ɜ�ɪɟɚɥɧɨ�ɜɪɟɦɟ��
� � Ɍɨɡɢ� ɦɨɞɭɥ� ɩɪɢɟɦɚ� ɜɯɨɞɧɢ� ɩɚɪɚɦɟɬɪɢ� ɨɬ�
ɜɢɞɚ� “ȿɬɚɠ´� ɢ� “ɇɨɦɟɪ� ɧɚ� ɩɚɪɤɨɦɹɫɬɨ�
�ɤɥɟɬɤɚ�”,� ɤɚɬɨ� ɨɫɜɟɧ� ɬɨɜɚ� ɩɨɞɚɜɚ� ɢ�
ɧɟɨɛɯɨɞɢɦɢɬɟ� ɤɨɦɚɧɞɢ� ɡɚ� ɞɚ� ɦɨɠɟ� ɚɜɬɨɦɨɛɢɥɚ��
ɩɨɫɬɴɩɢɥ� ɧɚ� ɜɯɨɞɚ� ɞɚ� ɛɴɞɟ� ɩɨɡɢɰɢɨɧɢɪɚɧ� ɜ�
ɫɴɨɬɜɟɬɧɚɬɚ� ɤɥɟɬɤɚ� �ɩɚɪɤɨɦɹɫɬɨ��� ɢ� ɬɨ� ɧɚ�
ɩɨɫɨɱɟɧɢɹ�ɟɬɚɠ��
� � ȼɯɨɞɹɳɢɬɟ�ɩɚɪɚɦɟɬɪɢ�“ȿɬɚɠ”�ɢ�“ɇɨɦɟɪ�ɧɚ�
ɉɚɪɤɨɦɹɫɬɨ´� ɩɪɟɞɫɬɚɜɥɹɜɚɬ� ɪɟɲɟɧɢɹ��
ɝɟɧɟɪɢɪɚɧɢ�ɨɬ�ɫɩɟɰɢɚɥɧɨ�ɪɚɡɪɚɛɨɬɟɧɢɹ�ɦɨɞɭɥ�ɡɚ�
ɚɧɚɥɢɡ�ɧɚ�ɞɚɧɧɢ�–�'$�1RGH��Data Analysis Node���

3� ȺɅȽɈɊɂɌɔɆ�ɁȺ
ɋɂɆɍɅȺɐɂɈɇɇɈ�ɆɈȾȿɅɂɊȺɇȿ�ɇȺ�
ȺȼɌɈɆȺɌɂɁɂɊȺɇ�ȽȺɊȺɀ�

� ɋɬɪɭɤɬɭɪɚɬɚ� ɧɚ� ɫɩɟɰɢɚɥɧɨ� ɪɚɡɪɚɛɨɬɟɧ�
ɚɥɝɨɪɢɬɴɦ�� ɤɨɣɬɨ� ɫɟ� ɩɪɢɥɚɝɚ� ɡɚ� ɫɢɦɭɥɚɰɢɢ�
ɨɫɴɳɟɫɬɜɹɜɚɧɢ�ɱɪɟɡ�ɦɨɞɭɥɚ�ɡɚ�ɯɚɪɞɭɟɪɟɧ�ɞɨɫɬɴɩ�
ɟ�ɩɪɟɞɫɬɚɜɟɧɚ�ɫɴɨɬɜɟɬɧɨ�ɧɚ�Ɏɢɝ�����

Ʉɨɞɴɬ��ɟɤɜɢɜɚɥɟɧɬ�ɧɚ�ɩɪɟɞɫɬɚɜɟɧɚɬɚ�ɛɥɨɤ-ɫɯɟɦɚ�ɟ�
ɪɚɡɪɚɛɨɬɟɧ�ɜ�ɫɪɟɞɚ�ɧɚ�0$7/$%��

ɮɢɝ��2.�Ⱥɥɝɨɪɢɬɴɦ�ɡɚ�ɫɢɦɭɥɚɰɢɢ�ɨɫɴɳɟɫɬɜɹɜɚɧɢ�
ɱɪɟɡ�ɦɨɞɭɥɚ�ɡɚ�ɯɚɪɞɭɟɪɟɧ�ɞɨɫɬɴɩ��ɩɪɨɞɴɥɠɚɜɚ�ɧɚ�

ɫɥɟɞɜɚɳɚɬɚ�ɫɬɪɚɧɢɰɚ��
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function CellPlacementControl(row,cell) 
 
board = vellboard.ExperimentBoard; 
 
%Logistic center specific data 
Lc=12;%cell separation distance [m] 
Lm=13;%manipulator horizontal movement distance [m] first floor only 
Ly=10;%cartray movement distance [m] manipulator/trolley/cell 
RowIncrement=5;%mesuring value for every additional Row of cells 
Mtmh=27.21;%Manipulator horizontal movement - motor turns per meter 
Mtmt=28.94;%Manipulator transporter - motor turns per meter 
MtTh=10.88;%Trolley horizontal movement - motor turns per meter 
MtTt=28.94;%Trolley transporter - motor turns per meter 
 
%output value for speed of Motors / use ConvSpeed for real values 
M1S=36; %Motor1 
M2S=90; %Motor2 
M3S=36; %Motor3 
M4S=36; %Motor4 
 
%Experimental platform specific data 
PulseRate=360;% incremental encoders pulse per turn 
MainRow=70;%mesuring value for the main Row 
RowMax=100;%mesuring value =maximum hight 
 
%Direction setup: 
Left=[1 0];%bit values for direction Left 
Right=[0 1]; %bit values for direction Right 
TargetRow=row; 
TargerCell=cell; 
 
if TargetRow == 1 
�Ɇɚɧɢɩɭɥɚɬɨɪɴɬ�ɫɟ�ɩɪɢɞɜɢɠɜɚ�ɟɞɧɚ�ɫɬɴɩɤɚ�ɧɚɜɴɬɪɟ��ɧɚ�ɪɚɡɫɬɨɹɧɢɟ�
/P�ɞɨ�ɤɪɚɣɧɨɬɨ�ɩɨɥɨɠɟɧɢɟ�ɧɚ�ɬɪɚɧɫɩɨɪɬɧɚɬɚ�ɤɨɥɢɱɤɚ� 
board.setCurrentDevice(1); 
board.resetCounter(1); 
board.resetCounter(2); 
board.writeAnalog(1,255); 
board.writeAnalog(2,255);    
%motor1 direction left 
    board.writeDigital(4,Right(1)); 
    board.writeDigital(5,Right(2)); 
    board.writeAnalog(1,ConvSpeed(M1S)); 
    while true 
        M1Count=board.readCounter(2); 
        if M1Count/PulseRate>=Lm*Mtmh 
            break 
        end  
         pause(0.1); 
    end 
    board.writeAnalog(1,255); 
     
else 
�Ɇɚɧɢɩɭɥɚɬɨɪɴɬ� ɢɡɞɢɝɚ� ɩɨɞɟɦɧɚɬɚ� ɩɥɚɬɮɨɪɦɚ� ɞɨ� ɧɟɨɛɯɨɞɢɦɢɹ�
ɟɬɚɠ� 
Thight=65+TargetRow*RowIncrement; 
setstepMotor(board,1,Thight); 
     
end 
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�ɉɨɫɪɟɞɫɬɜɨɦ� ɪɨɥɤɨɜɢɬɟ� ɬɪɚɧɫɩɨɪɬɶɨɪɢ� ɧɚ� ɦɚɧɢɩɭɥɚɬɨɪɚ� ɢ�
ɬɪɚɧɫɩɨɪɬɧɚɬɚ� ɤɨɥɢɱɤɚ� ɩɚɥɟɬɚɬɚ� ɫ� ɚɜɬɨɦɨɛɢɥɚ� ɫɟ� ɩɪɢɞɜɢɠɜɚ�
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ� ɧɚ� ɞɜɢɠɟɧɢɟɬɨ ɧɚ� ɤɨɥɢɱɤɚɬɚ� ɧɚ� ɪɚɡɫɬɨɹɧɢɟ� /\��
ɪɚɡɩɨɥɚɝɚ�ɫɟ�ɰɟɧɬɪɚɥɧɨ�ɜɴɪɯɭ�ɩɨɫɥɟɞɧɚɬɚ� 
board.setCurrentDevice(2); 
board.resetCounter(1); 
board.resetCounter(2); 
board.writeAnalog(1,255); 
board.writeAnalog(2,255); 
    %motor3 direction Right 
    board.writeDigital(4,Right(1)); 
    board.writeDigital(5,Right(2)); 
    %motor4 direction Right 
    board.writeDigital(6,Right(1)); 
    board.writeDigital(7,Right(2)); 
     
    board.writeAnalog(1,ConvSpeed(M3S)); 
    board.writeAnalog(2,ConvSpeed(M4S)); 
    Count1=0; 
    Count2=0; 
     while true 
        Count1=board.readCounter(1);  
        Count2=board.readCounter(2); 
        if Count1/PulseRate>=Ly*Mtmt ||  Count2/PulseRate>=Ly*MtTt 
            break 
        end  
        pause(0.1); 
     end 
    board.writeAnalog(1,255); 
    board.writeAnalog(2,255); 
     
�Ɍɪɚɧɫɩɨɪɬɧɚɬɚ�ɤɨɥɢɱɤɚ�ɫɟ�ɩɪɢɞɜɢɠɜɚ�ɯɨɪɢɡɨɧɬɚɥɧɨ�ɧɚ�ɪɚɡɫɬɨɹɧɢɟ�
/[� �N
/F���ɤɚɬɨ�N�ɩɪɟɞɫɬɚɜɥɹɜɚ�ɧɨɦɟɪɚ�ɧɚ�ɤɥɟɬɤɚɬɚ�ɜ�ɪɟɞɚ��ɩɴɪɜɚɬɚ�
ɤɥɟɬɤɚ� ɢɦɚ� ɧɨɦɟɪ� ���� ɞɨɤɚɬɨ� /F� ɟ� ɪɚɡɫɬɨɹɧɢɟɬɨ� ɦɟɠɞɭ� ɝɚɪɚɠɧɢɬɟ�
ɤɥɟɬɤɢ��ɝɧɟɡɞɚ�� 
board.setCurrentDevice(1); 
if TargerCell~=0; 
     
    board.writeDigital(6,Right(1)); 
    board.writeDigital(7,Right(2)); 
    board.writeAnalog(2,ConvSpeed(M2S)); 
 
    Lx=TargerCell*Lc; 
    while true 
        M2Count=board.readCounter(1); 
        if M2Count/PulseRate>=Lx*MtTh 
            break 
        end  
         pause(0.1); 
    end 
    board.writeAnalog(2,255);   
end 
 
�ɉɨɫɪɟɞɫɬɜɨɦ�ɪɨɥɤɨɜɢɬɟ�ɬɪɚɧɫɩɨɪɬɶɨɪɢ�ɧɚ�ɬɪɚɧɫɩɨɪɬɧɚɬɚ�ɤɨɥɢɱɤɚ�
ɢ� ɝɚɪɚɠɧɚɬɚ� ɤɥɟɬɤɚ� ɩɚɥɟɬɚɬɚ� ɫ� ɚɜɬɨɦɨɛɢɥɚ� ɫɟ� ɩɪɢɞɜɢɠɜɚ�
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ� ɧɚ� ɞɜɢɠɟɧɢɟɬɨ� ɧɚ� ɤɨɥɢɱɤɚɬɚ� ɧɚ� ɪɚɡɫɬɨɹɧɢɟ� /\ , 
ɪɚɡɩɨɥɚɝɚ� ɫɟ� ɰɟɧɬɪɚɥɧɨ� ɜ� ɤɥɟɬɤɚɬɚ� ɢ� ɫɟ� ɮɢɤɫɢɪɚ� ɬɜɴɪɞɨ��
Ɉɩɟɪɚɰɢɹɬɚ�ɟ�ɟɞɧɨɬɢɩɧɚ�ɡɚ�ɤɥɟɬɤɢɬɟ�ɨɬ�ɞɜɚɬɚ�ɤɨɪɢɞɨɪɚ� 
board.setCurrentDevice(2); 
 
    %motor4 direction Right 

    board.writeDigital(6,Right(1)); 
    board.writeDigital(7,Right(2)); 
    board.writeAnalog(2,ConvSpeed(M4S)); 
    Count2=0; 
     while true  
        Count2=board.readCounter(2); 
        if Count2/PulseRate>=Ly*Mtmt 
            break 
        end  
        pause(0.1); 
     end 
    board.writeAnalog(2,255); 
    delete(board); 
end 
 
function s1 = ConvSpeed(s) 
s1 = 100-s; 
end 
 
function setstepMotor (b,motor,pos) %runs the stepMotor until a sapcific 
distance is reached 
    switch motor 
        case 1 
        digdirection=1; 
        digstep=2; 
        analogread=2; 
        case 2 
        digdirection=3; 
        digstep=4; 
        analogread=1; 
    end 
 
    X=b.readAnalog(analogread); 
 
    if X==100 
        disp('Top Floor!'); 
        return;     
    end 
 
    if X==70 
        disp('Base Floor!'); 
        return;     
    end 
 
    if pos<70 || pos>100 
        disp('Incorect value MIN=70 MAX=100'); 
        return;     
    end 
 
    if X-pos>0  
        b.writeDigital(digdirection,0); %0 - in 1- out 
    end 
 
    if X-pos<0 
        board.writeDigital(digdirection,1); %0 - in 1- out 
    end 
    step=0; 
    while true  
        if step==0 
            step=step+1; 
        else  
            step=step-1; 
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        end 
        b.writeDigital(digstep,step);  
        Y=b.readAnalog(analogread); 
        disp(Y);   
        if Y==pos   
           break;  
        end 
    end 
end 
Ɇɨɞɭɥɴɬ�ɡɚ�ɚɧɚɥɢɡ�ɧɚ�ɞɚɧɧɢ��ɬ�ɟ���Data Analysis – 
DA�� ɟ� ɢɡɝɪɚɞɟɧ� ɜɴɜ� ɜɢɞ� ɧɚ� ɢɧɬɟɥɢɝɟɧɬɧɚ��
ɛɚɡɢɪɚɧɚ� ɧɚ� ɧɟɜɪɨɧɧɢ� ɦɪɟɠɢ� ɫɢɫɬɟɦɚ�� ɤɨɹɬɨ� ɟ�
ɫɩɨɫɨɛɧɚ� ɞɚ� ɝɟɧɟɪɢɪɚ� ɧɟɨɛɯɨɞɢɦɢɬɟ� ɪɟɲɟɧɢɹ�� ɚ�
ɫɴɨɬɜɟɬɧɨ�ɢɡɯɨɞɧɢɬɟ�ɞɚɧɧɢ�ɫɟ�ɩɪɟɞɨɫɬɚɜɟɧɢ�ɤɚɬɨ�
ɜɯɨɞɧɢ�ɩɚɪɚɦɟɬɪɢ�ɧɚ�ɦɨɞɭɥɚ�ɡɚ�ɯɚɪɞɭɟɪɟɧ�ɞɨɫɬɴɩ�
�ɬ�ɟ��� Ä+DUGZDUH� $FFHVV� – +$��� ɤɨɣɬɨ� ɨɬ� ɫɜɨɹ�
ɫɬɪɚɧɚ�ɤɨɧɬɪɨɥɢɪɚ�ɢ�ɫɢɦɭɥɢɪɚɧɢɬɟ�ɩɪɨɰɟɫɢ���
���
� �

4��ɂɁȼɈȾɂ�ɂ�ɁȺɄɅɘɑȿɇɂə�
�

�������4���� Ɋɚɡɪɚɛɨɬɟɧɚ� ɟ� ɨɛɳɚɬɚ� ɫɬɪɭɤɬɭɪɚ� ɧɚ�
ISIAC-ɫɢɫɬɟɦɚ�� ɢɡɩɨɥɡɜɚɧɚ� ɩɪɢ� ɪɚɛɨɬɚ� ɫ�
ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɚ�ɩɥɚɬɮɨɪɦɚ��
� ����� Ɋɚɡɪɚɛɨɬɟɧ� ɟ� ɚɥɝɨɪɢɬɴɦ� ɡɚ�
ɫɢɦɭɥɚɰɢɨɧɧɨ� ɦɨɞɟɥɢɪɚɧɟ� ɧɚ� ɚɜɬɨɦɚɬɢɡɢɪɚɧ�
ɝɚɪɚɠ�� ɱɪɟɡ� ɤɨɣɬɨ� ɫɟ� ɢɡɜɴɪɲɜɚɬ� ɫɢɦɭɥɚɰɢɨɧɧɢ�
ɢɡɫɥɟɞɜɚɧɢɹ� ɜɴɪɯɭ� ɫɬɟɧɞ� ɭɩɪɚɜɥɹɜɚɧ� ɨɬ�
ɢɬɟɥɢɝɟɧɬɧɚ�ɧɟɜɪɨɧɧɨ-ɛɚɡɢɪɚɧɚ�ɫɢɫɬɟɦɚ��,6,$&���
�
�

Ʌɢɬɟɪɚɬɭɪɚ�
���%ODQFR��$���HWF���/HDUQLQJ�SURFHGXUH�WR�LGHQWLI\�
ZHLJKWHG�UXOHV�E\�QHXUDO�QHWZRUNV��)X]]\�6HWV�DQG�
6\VWHPV��9RO������SS����-����������
���+LJJLQV��&�0���5�0��*RRGPDQ��)X]]\�UXOH-EDVHG�
QHWZRUNV�IRU�FRQWURO��,(((�7UDQVDFWLRQV�RQ�)X]]\�
6\VWHPV��9RO�����1R���SS����-����������
���-DQJ��-�6���6HOI�–�OHDUQLQJ�IX]]\�FRQWUROOHU�EDVHG�
LQIHUHQFH�V\VWHPV��,(((�7UDQVDFWLRQV�RQ�1HXUDO�
1HWZRUNV��9RO�����1R����SS������–�������������
4��'LPLWURY��K.D.��)DXOW�'LDJQRVLV�LQ�,QGXVWULDO�6\VWHPV��
3XEOLVKHU�3URSHOOHU��Press�'DLO\FRQW��Sofia�2012��
���.HOOHU��-�0���<��+D\DVKL��=��&KHQ��$GGLWLYH�+\EULG�
1HWZRUNV�IRU�)X]]\�/RJLF��)X]]\�6HWV�DQG�6\VWHPV��9RO��
����1R����SS������–������������
6��.XR��5���HWF���1HXUDO�QHWZRUN�GULYHQ�IX]]\�LQIHUHQFH�
V\VWHPV��,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�1HXUDO�
1HWZRUNV��&RQIHUHQFH�3URFHHGLQJV����3LVFDWDZD\��1-��
������SS�������-�������
��7VRXNDODV��/�+���5�(�8KULJ��)X]]\�DQG�1HXUDO�
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6,08/$7,21�02'(//,1*�2)�$8720$7('�3$5.,1*�/27��86,1*�

(;3(5,0(17$/�3/$7)250��&21752//('�%<�³,6,$&´�,17(//,*(17�
1(8521-%$6('�6<67(0�

�
%RULVODY�*ULJRURY��$OH[DQGHU�*UDQWFKDURY��.RQVWDQWLQ�',0,7529�

/RJLVWLFV�HQJLQHHULQJ�GHSDUWPHQW��7HFKQLFDO�8QLYHUVLW\-6RILD��%XOJDULD�
e-PDLO��ERULVODY�JHULJRURY#R[VROXWLRQV�FRP��DHJ#WX-VRILD�EJ��NRQVWDQWLQ�GLPLWURY#WX-sofia�EJ�

�
$EVWUDFW��7KLV�SXEOLFDWLRQ�VKRZV�WKH�GHYHORSPHQW�RI�DQ�DOJRULWKP�IRU�VLPXODWLRQ�PRGHOOLQJ�RI�DQ�DXWRPDWHG�SDUNLQJ�ORW��
WR� EH�XVHG� IRU� UHVHDUFK� RQ� DQ� DOUHG\� EXLOW� H[SHULPHQWDO� SODWIRUP� �VWDQG�� IRU� VLPXODWLRQ� H[SHULPHQWV�� FRQWUROOHG�E\� DQ�
LQWHOOLJHQW�QHXURQ-EDVHG�V\VWHP��,6,$&���Intelligent System for Information Analysis and Control���7KH�PDLQ�SXUSRVH�RI�
WKH�SXEOLFDWLRQ�LV�WR�VKRZ�KRZ�WKH�DOJRULWKPV�IRU�FODVVLILFDWLRQ�RI�YHKLFOHV�DQG�IRU�FRQWUROOLQJ�IUHH�SDUNLQJ�VSDFH�LQ�DQ�
DXWRPDWHG�SDUNLQJ�ORW�FDQ�EH�DSSOLHG�LQ�D�UHDO�HQYLURQPHQW��
�
.H\ZRUGV��QHXURQ-EDVHG�V\VWHP��,6,$&��FODVVLILFDWLRQ��FRWURO��DXWRPDWHG�SDUNLQJ�ORW
�
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