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GENERATING TOPOGRAPHIC PLANS OF OIL AND GAS INDUSTR Y  

DEPENDING ON A SURVEYING METHOD  
 

ABSTRACT 
The territories of oil and gas deposits are represented with complicated and diverse 

industrial objects. During their operation and building of new constructions it is necessary to 
conduct topographic survey. Various methods are used for this purpose. The selection of these 
methods is determined by the degree of area build-up, its size and scale of the topographic plan 
being created. Aerial methods of topographic surveys are relevant when mapping large 
territories. Terrestrial methods are used more often when surveying oil and gas objects. Among 
terrestrial methods classically are accepted tacheometrical survey and GNNS measurements.  

Terrestrial and mobile laser scanning currently gained great popularity. Introduction of 
laser scanning methods allowed users to significantly speed up field works keeping high 
accuracy of obtained data. The advantages of laser scanning application comparing to classical 
methods when surveying oil and gas deposits are described. It is discussed what cases of 
classical method application can be more preferable. To cover all the bases the description is 
provided on the basis of 3 deposit parts, which are different in the degree of area build-up and 
have different requirements for topographic plan creation as follows: scale, need to input 
semantic information, a format of representing the result. 

Introduction of new survey methods requires developing appropriate data processing 
techniques. As a rule, each new survey territory has its own features which should be taken into 
account when developing new techniques. The techniques for creating topographic plans using 
terrestrial laser scanning, mobile one and GNNS measurements are described. 

 
KEYWORDS: topographic plan, oil and gas objects, laser scanning, tacheometrical survey 
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�f�_�k�l�h�j�h�`�^�_�g�b�c���� �>�Z�g�g�u�_�� �l�_�j�j�b�l�h�j�b�b�� �\�d�e�x�q�Z�x�l�� �j�Z�a�g�h�j�h�^�g�m�x�� �b�g�n�j�Z�k�l�j�m�d�l�m�j�m����
�l�j�m�[�h�i�j�h�\�h�^�u���� �a�^�Z�g�b�y���� �w�k�l�Z�d�Z�^�u���� �j�_�a�_�j�\�m�Z�j�u���� �g�Z�o�h�^�y�s�b�_�k�y�� �\�g�m�l�j�b�� �h�i�j�_�^�_�e�z�g�g�u�o��
�h�[�t�_�d�l�h�\���� �l�Z�d�b�o�� �d�Z�d�� �^�h�`�b�f�g�u�_�� �g�Z�k�h�k�g�u�_�� �k�l�Z�g�p�b�b���� �i�m�g�d�l�u�� �k�[�h�j�Z�� �g�_�n�l�b���� �[�Z�a�u��
�i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h�� �h�[�k�e�m�`�b�\�Z�g�b�y�� �b�� �l���^����[�<�_�j�_�s�Z�d�Z���� �;�Z�d�Z�g�h�\�Z���� ���������@���� �<�� �k�l�j�m�d�l�m�j�_�� �d�Z�d�h�c-
�e�b�[�h�� �g�_�n�l�_�]�Z�a�h�\�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b�� �d�h�e�b�q�_�k�l�\�h�� �h�l�^�_�e�v�g�u�o�� �i�j�h�f�u�r�e�_�g�g�u�o�� �h�[�t�_�d�l�h�\�� �f�h�`�_�l��
�[�u�l�v�� �^�h�k�l�Z�l�h�q�g�h�� �[�h�e�v�r�b�f���� �I�h�w�l�h�f�m�� �f�_�`�^�m�� �g�b�f�b�� �i�j�h�d�e�Z�^�u�\�Z�_�l�k�y�� �k�_�l�v�� �Z�\�l�h�f�h�[�b�e�v�g�u�o��
�^�h�j�h�]���� �D�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�x�� �i�h�^�e�_�`�Z�l�� �g�_�� �l�h�e�v�d�h�� �h�l�^�_�e�v�g�u�_ �g�_�n�l�_�]�Z�a�h�\�u�_�� �h�[�t�_�d�l�u����
�Z�\�l�h�f�h�[�b�e�v�g�u�_�� �^�h�j�h�]�b���� �b�g�n�j�Z�k�l�j�m�d�l�m�j�Z�� �\�h�d�j�m�]�� �g�b�o���� �g�h�� �b�� �e�_�k�g�u�_�� �l�_�j�j�b�l�h�j�b�b���� �l�Z�d�� �d�Z�d��
�q�Z�k�l�h���l�j�_�[�m�_�l�k�y���\�u�i�h�e�g�b�l�v���\�u�j�m�[�d�m���e�_�k�Z���^�e�y���m�e�m�q�r�_�g�b�y���l�j�Z�g�k�i�h�j�l�g�h�c���^�h�k�l�m�i�g�h�k�l�b�� 

�<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �l�h�]�h���� �d�Z�d�h�c�� �m�q�Z�k�l�h�d�� �g�_�n�l�_�]�Z�a�h�\�h�]�h�� �h�[�t�_�d�l�Z�� �i�h�^�e�_�`�b�l��
�l�h�i�h�]�j�Z�n�b�q�_�k�d�h�c�� �k�t�z�f�d�_���� �\�u�[�b�j�Z�x�l�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c�� �f�_�l�h�^���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y��
�Z�d�l�m�Z�e�v�g�u�f�b�� �y�\�e�y�x�l�k�y�� �k�e�_�^�m�x�s�b�_�� �f�_�l�h�^�u�� �k�t�z�f�d�b���� �l�Z�o�_�h�f�_�l�j�b�q�_�k�d�Z�y�� �k�t�z�f�d�Z���� �k�t�z�f�d�Z�� �k��
�i�h�f�h�s�v�x�� �k�i�m�l�g�b�d�h�\�u�o�� �i�j�b�z�f�g�b�d�h�\���� �Z�w�j�h�n�h�l�h�k�t�z�f�d�Z�� �k�� �i�b�e�h�l�b�j�m�_�f�u�o�� �b�e�b�� �[�_�k�i�b�e�h�l�g�u�o��
�e�_�l�Z�l�_�e�v�g�u�o�� �Z�i�i�Z�j�Z�l�h�\���� �d�h�k�f�b�q�_�k�d�Z�y�� �k�t�z�f�d�Z���� �e�Z�a�_�j�g�h�_�� �k�d�Z�g�b�j�h�\�Z�g�b�_�� �>Cantemir et al., 
2016].  

�K�j�_�^�b�� �^�Z�g�g�u�o�� �f�_�l�h�^�h�\�� �g�Z�b�[�h�e�_�_�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�u�f�� �b�� �w�d�h�g�h�f�b�q�g�u�f�� �y�\�e�y�_�l�k�y��
�d�h�k�f�b�q�_�k�d�Z�y�� �k�t�z�f�d�Z���� �F�_�l�h�^�� �d�h�k�f�b�q�_�k�d�h�c�� �k�t�z�f�d�b�� �f�h�`�_�l�� �[�u�l�v�� �\�u�[�j�Z�g�� �^�e�y��
�d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�y�� �h�[�r�b�j�g�u�o�� �l�_�j�j�b�l�h�j�b�c�� �>�O�e�_�[�g�b�d�h�\�Z�����:�j�o�b�i�h�\�Z���� ���������@���� �B�k�i�h�e�v�a�m�x�l�k�y��
�d�h�k�f�b�q�_�k�d�b�_�� �k�g�b�f�d�b�� �k�\�_�j�o�\�u�k�h�d�h�]�h�� �j�Z�a�j�_�r�_�g�b�y�� �b�� �k�h�k�l�Z�\�e�y�x�l�k�y�� �l�h�i�h�]�j�Z�n�b�q�_�k�d�b�_�� �i�e�Z�g�u��
�f -�[�Z�� ���� 5 000; �i�j�b�� �h�i�j�_�^�_�e�z�g�g�u�o�� �m�k�e�h�\�b�y�o�� �i�h�e�m�q�Z�x�l�� �i�e�Z�g�u�� �f-�[�Z�� ���� 2 ���������� �H�k�l�Z�e�v�g�u�_�� �b�a��
�i�_�j�_�q�b�k�e�_�g�g�u�o���f�_�l�h�^�h�\���i�h�a�\�h�e�y�x�l���^�h�k�l�b�q�v���l�h�q�g�h�k�l�b���\�i�e�h�l�v���^�h���f-�[�Z������ 500. 

�F�_�l�h�^�� �l�j�Z�^�b�p�b�h�g�g�h�c�� �Z�w�j�h�n�h�l�h�k�t�z�f�d�b�� �k�� �i�b�e�h�l�b�j�m�_�f�u�o�� �e�_�l�Z�l�_�e�v�g�u�o�� �Z�i�i�Z�j�Z�l�h�\��
�i�j�b�f�_�g�y�_�l�k�y�� �^�e�y�� �k�t�z�f�d�b�� �[�h�e�v�r�b�o�� �i�h�� �i�e�h�s�Z�^�b�� �l�_�j�j�b�l�h�j�b�c�� �\�� �g�_�k�d�h�e�v�d�h�� �^�_�k�y�l�d�h�\�� �b�� �k�h�l�_�g��
�l�u�k�y�q�� �]�Z���� �:�w�j�h�n�h�l�h�k�t�z�f�d�Z�� �y�\�e�y�_�l�k�y�� �g�Z�b�[�h�e�_�_�� �a�Z�l�j�Z�l�g�u�f�� �f�_�l�h�^�h�f���� �;�h�e�v�r�Z�y�� �q�Z�k�l�v��
�^�_�g�_�`�g�u�o�� �k�j�_�^�k�l�\ �m�o�h�^�b�l�� �g�Z�� �h�[�k�e�m�`�b�\�Z�g�b�_�� �h�[�h�j�m�^�h�\�Z�g�b�y�� �b�� �a�Z�i�j�Z�\�d�m�� �e�_�l�Z�l�_�e�v�g�h�]�h��
�Z�i�i�Z�j�Z�l�Z���>Bo-yi et al., 2016].  

�:�w�j�h�n�h�l�h�k�t�z�f�d�Z�� �k�� �[�_�k�i�b�e�h�l�g�u�o�� �e�_�l�Z�l�_�e�v�g�u�o�� �Z�i�i�Z�j�Z�l�h�\�� ���;�I�E�:���� �i�j�b�f�_�g�y�_�l�k�y�� �^�e�y��
�g�_�[�h�e�v�r�b�o�� �m�q�Z�k�l�d�h�\�� �f�_�k�l�g�h�k�l�b���� �;�I�E�:�� �^�_�e�y�l�k�y�� �g�Z�� �e�_�l�Z�l�_�e�v�g�u�_�� �Z�i�i�Z�j�Z�l�u�� �k�Z�f�h�e�z�l�g�h�]�h�� �b��
�\�_�j�l�h�e�z�l�g�h�]�h�� �l�b�i�Z���� �K�l�h�b�f�h�k�l�v�� �h�[�h�j�m�^�h�\�Z�g�b�y�� �i�h�k�e�_�^�g�_�]�h�� �y�\�e�y�_�l�k�y�� �h�l�g�h�k�b�l�_�e�v�g�h��
�g�_�\�u�k�h�d�h�c���� �b�� �_�]�h�� �h�[�u�q�g�h�� �\�u�[�b�j�Z�x�l�� �^�e�y�� �k�t�z�f�d�b�� �k�� �[�h�e�_�_�� �g�b�a�d�b�o�� �\�u�k�h�l�� �b�� �_�s�z �f�_�g�v�r�b�o��
�i�e�h�s�Z�^�_�c���� �I�j�_�b�f�m�s�_�k�l�\�h�f�� �;�I�E�:�� �i�_�j�_�^�� �l�j�Z�^�b�p�b�h�g�g�h�c�� �Z�w�j�h�n�h�l�h�k�t�z�f�d�h�c�� �y�\�e�y�_�l�k�y�� �l�Z�d�`�_��
�\�u�k�h�d�Z�y�� �k�l�_�i�_�g�v�� �h�i�_�j�Z�l�b�\�g�h�k�l�b�� �i�h�e�m�q�_�g�b�y�� �j�_�a�m�e�v�l�Z�l�Z�� �a�Z�� �k�q�z�l�� �m�i�j�h�s�_�g�b�y�� �\�u�i�h�e�g�_�g�b�y��
�i�j�h�p�_�k�k�Z���k�t�z�f�d�b���b���d�Z�f�_�j�Z�e�v�g�h�c���h�[�j�Z�[�h�l�d�b���^�Z�g�g�u�o���>Tampubolon, Reinhardt, 2014]. 

�E�Z�a�_�j�g�h�_���k�d�Z�g�b�j�h�\�Z�g�b�_���f�h�`�_�l�� �i�j�b�f�_�g�y�l�v�k�y���d�Z�d���^�e�y���d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�y���h�[�r�b�j�g�u�o��
�l�_�j�j�b�l�h�j�b�c���g�Z�j�Z�\�g�_���k���f�_�l�h�^�h�f���Z�w�j�h�n�h�l�h�k�t�z�f�d�b�����l�Z�d���b���^�e�y �k�t�z�f�d�b���a�Z�k�l�j�h�_�g�g�u�o���g�_�[�h�e�v�r�b�o��
�l�_�j�j�b�l�h�j�b�c�����<���a�Z�\�b�k�b�f�h�k�l�b���h�l���i�e�h�s�Z�^�b���k�t�z�f�d�b���\�u�[�b�j�Z�x�l���h�^�b�g���b�a���l�j�z�o���f�_�l�h�^�h�\���e�Z�a�_�j�g�h�]�h��
�k�d�Z�g�b�j�h�\�Z�g�b�y�����\�h�a�^�m�r�g�h�_�����g�Z�a�_�f�g�h�_���b�e�b���f�h�[�b�e�v�g�h�_���>�K�_�j�_�^�h�\�b�q���b���^�j., 2013].  

�<�h�a�^�m�r�g�h�_�� �e�Z�a�_�j�g�h�_�� �k�d�Z�g�b�j�h�\�Z�g�b�_�� ���<�E�K���� �\�u�i�h�e�g�y�x�l���� �d�Z�d�� �i�j�Z�\�b�e�h���� �i�Z�j�Z�e�e�_�e�v�g�h�� �k��
�Z�w�j�h�n�h�l�h�k�t�z�f�d�h�c���� �F�_�l�h�^�� �i�h�a�\�h�e�y�_�l�� �i�h�e�m�q�b�l�v�� �b�g�n�h�j�f�Z�p�b�x�� �h�� �l�j�m�^�g�h�^�h�k�l�m�i�g�u�o�� �m�q�Z�k�l�d�Z�o��
�f�_�k�l�g�h�k�l�b���� �l�Z�d�b�o�� �d�Z�d�� �a�Z�[�h�e�h�q�_�g�g�u�_�� �b�� �e�_�k�g�u�_�� �l�_�j�j�b�l�h�j�b�b���� �<�� �h�l�e�b�q�b�_�� �h�l�� �Z�w�j�h�n�h�l�h�k�t�z�f�d�b��
�<�E�K���g�Z���m�q�Z�k�l�d�Z�o���k���]�m�k�l�h�c���b���\�u�k�h�d�h�c���j�Z�k�l�b�l�_�e�v�g�h�k�l�v�x���i�h�a�\�h�e�y�_�l���i�h�e�m�q�b�l�v���l�h�q�g�u�_���^�Z�g�g�u�_��
�h �j�_�e�v�_�n�_�� �f�_�k�l�g�h�k�l�b���� �I�j�b�� �Z�g�Z�e�b�a�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �<�E�K�� �e�_�k�g�u�o�� �l�_�j�j�b�l�h�j�b�c�� �f�h�`�g�h��
�h�i�j�_�^�_�e�b�l�v���i�h�j�h�^�u���^�_�j�_�\�v�_�\���g�Z���h�k�g�h�\�_���b�a�f�_�j�_�g�b�y���n�h�j�f�u���b�o���d�j�h�g���>�K�_�j�_�^�h�\�b�q���b���^�j���� 2013].  

�F�h�[�b�e�v�g�h�_�� �e�Z�a�_�j�g�h�_�� �k�d�Z�g�b�j�h�\�Z�g�b�_�� ���F�E�K���� �i�j�b�f�_�g�y�x�l�� �^�e�y�� �^�_�l�Z�e�v�g�h�c�� �k�t�z�f�d�b��
�l�_�j�j�b�l�h�j�b�c���]�h�j�h�^�h�\�����i�j�b���k�t�z�f�d�_���Z�\�l�h�f�h�[�b�e�v�g�u�o���b���`�_�e�_�a�g�u�o���^�h�j�h�]�����Z���l�Z�d�`�_���[�e�b�a�e�_�`�Z�s�b�o��
�d�� �g�b�f�� �e�b�g�_�c�g�u�o�� �i�j�h�l�y�`�z�g�g�u�o�� �h�[�t�_�d�l�h�\���� �A�Z�� �d�j�Z�l�q�Z�c�r�b�_�� �b�g�l�_�j�\�Z�e�u�� �\�j�_�f�_�g�b�� �f�h�`�g�h��
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�\�u�i�h�e�g�b�l�v�� �k�t�z�f�d�m�� �g�_�k�d�h�e�v�d�b�o�� �k�h�l�_�g���d�b�e�h�f�_�l�j�h�\�� �^�h�j�h�]�� �k�� �q�j�_�a�\�u�q�Z�c�g�h�� �\�u�k�h�d�h�c�� �k�l�_�i�_�g�v�x��
�^�_�l�Z�e�b�a�Z�p�b�b��[�K�_�j�_�^�h�\�b�q�����:�e�l�u�g�p�_�\, 2013].  

�G�Z�a�_�f�g�h�_�� �e�Z�a�_�j�g�h�_�� �k�d�Z�g�b�j�h�\�Z�g�b�_�� ���G�E�K�����g�Z�o�h�^�b�l�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�_�� �i�j�b�f�_�g�_�g�b�_�� �i�j�b��
�k�t�z�f�d�_�� �a�Z�k�l�j�h�_�g�g�u�o�� �i�j�h�f�u�r�e�_�g�g�u�o�� �l�_�j�j�b�l�h�j�b�c���� �D�� �l�Z�d�b�f�� �l�_�j�j�b�l�h�j�b�y�f�� �h�l�g�h�k�y�l�k�y����
�g�Z�i�j�b�f�_�j�����w�e�_�d�l�j�h�i�h�^�k�l�Z�g�p�b�b�����i�m�g�d�l�u���k�[�h�j�Z���g�_�n�l�b�����g�Z�k�h�k�g�u�_���k�l�Z�g�p�b�b�����L�Z�d�`�_���\�u�i�h�e�g�y�x�l��
�k�t�z�f�d�m�� �h�l�^�_�e�v�g�u�o�� �]�h�j�h�^�k�d�b�o�� �h�[�t�_�d�l�h�\���� �g�_�[�h�e�v�r�b�o�� �m�q�Z�k�l�d�h�\�� �Z�\�l�h�f�h�[�b�e�v�g�u�o�� �^�h�j�h�]��
[�;�m�^�Z�j�h�\�Z �b���^�j��, 2019]. 

�L�Z�o�_�h�f�_�l�j�b�q�_�k�d�Z�y�� �k�t�z�f�d�Z���b���k�t�z�f�d�Z�� �k���i�h�f�h�s�v�x���k�i�m�l�g�b�d�h�\�u�o���i�j�b�z�f�g�b�d�h�\���y�\�e�y�_�l�k�y��
�g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �i�j�b�f�_�g�y�_�f�u�f�b�� �k�i�h�k�h�[�Z�f�b���� �W�l�h�� �h�[�m�k�e�h�\�e�_�g�h�� �g�Z�b�[�h�e�v�r�_�c��
�m�g�b�\�_�j�k�Z�e�v�g�h�k�l�v�x���� �i�j�h�k�l�h�l�h�c�� �k�t�z�f�d�b�� �b�� �h�l�g�h�k�b�l�_�e�v�g�h�� �g�_�\�u�k�h�d�h�c�� �k�l�h�b�f�h�k�l�v�x�� �d�h�f�i�e�_�d�l�Z��
�h�[�h�j�m�^�h�\�Z�g�b�y�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �^�j�m�]�b�f�b�� �f�_�l�h�^�Z�f�b���� �a�Z�� �b�k�d�e�x�q�_�g�b�_�f�� �k�t�z�f�d�b�� �k�� �i�h�f�h�s�v�x��
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�^�Z�g�g�u�o���^�e�y���k�h�a�^�Z�g�b�y���l�h�i�h�i�e�Z�g�Z��  

�K�j�_�^�b���j�Z�[�h�l�����\�u�i�h�e�g�_�g�g�u�o���a�Z���i�h�k�e�_�^�g�b�_���\�j�_�f�y�����f�h�`�g�h���\�u�^�_�e�b�l�v�� 
�x     �k�h�a�^�Z�g�b�_�� �p�b�n�j�h�\�u�o�� �l�h�i�h�]�j�Z�n�b�q�_�k�d�b�o�� �i�e�Z�g�h�\�� �f�Z�k�r�l�Z�[�Z�� ���� �������� �h�[�t�_�d�l�h�\�� �H�:�H��

�©�K�m�j�]�m�l�g�_�n�l�_�]�Z�a�ª���������������]������ 
�x     �k�h�a�^�Z�g�b�_�� �p�b�n�j�h�\�u�o�� �l�h�i�h�]�j�Z�n�b�q�_�k�d�b�o�� �i�e�Z�g�h�\�� �f�Z�k�r�l�Z�[�Z�� ���� �������� �Z�\�l�h�f�h�[�b�e�v�g�u�o��

�^�h�j�h�]���H�:�H���©�K�m�j�]�m�l�g�_�n�l�_�]�Z�a�ª���������������]������ 
�x     �k�h�a�^�Z�g�b�_�� �b�� �h�[�g�h�\�e�_�g�b�_�� �p�b�n�j�h�\�h�c�� �d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�h�c�� �h�k�g�h�\�u�� �f�Z�k�r�l�Z�[�Z�� ���� 5 000 

�i�h���h�[�t�_�d�l�Z�f���:�H���©�L�h�f�k�d�g�_�n�l�v�ª���<�G�D���������������]������ 
�K�h�a�^�Z�g�b�_�� �I�<�H�� �^�e�y�� �\�u�i�h�e�g�_�g�b�y�� �\�k�_�o�� �j�Z�[�h�l�� �[�u�e�h�� �\�u�i�h�e�g�_�g�h�� �k�� �i�h�f�h�s�v�x��

�k�i�m�l�g�b�d�h�\�u�o���i�j�b�z�f�g�b�d�h�\��Trimble R�����b��Trimble R8. 
�>�e�y���k�t�z�f�d�b���h�[�t�_�d�l�h�\���H�:�H���©�K�m�j�]�m�l�g�_�n�l�_�]�Z�a�ª���[�u�e���\�u�[�j�Z�g���f�_�l�h�^���G�E�K�����I�j�b�f�_�g�y�e�k�y��

�k�d�Z�g�_�j��Leica ScanStation ������ �>�Z�g�g�u�c�� �f�_�l�h�^�� �i�h�a�\�h�e�b�e�� �a�Z�� �d�h�j�h�l�d�h�_�� �\�j�_�f�y�� �i�h�e�m�q�b�l�v��
�l�j�z�o�f�_�j�g�u�_�� �\�u�k�h�d�h�l�h�q�g�u�_�� �b�� �^�_�l�Z�e�b�a�b�j�h�\�Z�g�g�u�_�� �l�h�q�_�q�g�u�_�� �f�h�^�_�e�b���� �i�h�� �d�h�l�h�j�u�f��
�\�i�h�k�e�_�^�k�l�\�b�b���k�h�k�l�Z�\�e�y�e�b�k�v���l�h�i�h�]�j�Z�n�b�q�_�k�d�b�_���i�e�Z�g�u�����E�Z�a�_�j�g�h�_���k�d�Z�g�b�j�h�\�Z�g�b�_���\�u�i�h�e�g�y�e�h�k�v��
�i�h���f�_�l�h�^�b�d�_���i�j�h�e�h�`�_�g�b�y���k�d�Z�g�_�j�g�u�o���o�h�^�h�\���k���i�h�k�e�_�^�m�x�s�b�f���^�h�i�h�e�g�b�l�_�e�v�g�u�f���j�Z�a�f�_�s�_�g�b�_�f��
�k�d�Z�g�_�j�g�u�o�� �k�l�Z�g�p�b�c���� �h�j�b�_�g�l�b�j�h�\�Z�g�b�_�� �d�h�l�h�j�u�o�� �h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �i�h�� �k�i�h�k�h�[�m�� �h�[�j�Z�l�g�h�c��
�e�b�g�_�c�g�h-�m�]�e�h�\�h�c�� �a�Z�k�_�q�d�b���� �G�Z�� �j�b�k���� ���� �i�h�d�Z�a�Z�g�Z�� �k�o�_�f�Z�� �i�j�h�e�h�`�_�g�b�y�� �k�d�Z�g�_�j�g�u�o�� �o�h�^�h�\�� �g�Z��
�h�^�g�h�f�� �b�a�� �h�[�t�_�d�l�h�\���²  �p�_�g�l�j�Z�e�v�g�h�f�� �i�m�g�d�l�_�� �k�[�h�j�Z�� �g�_�n�l�b�� �L�Z�e�Z�d�Z�g�k�d�h�]�h�� �f�_�k�l�h�j�h�`�^�_�g�b�y����
�L�h�q�d�b�� �I�<�H�� �h�l�h�[�j�Z�`�_�g�u�� �\�� �\�b�^�_�� �q�z�j�g�u�o�� �h�d�j�m�`�g�h�k�l�_�c���� �D�h�h�j�^�b�g�Z�l�u�� �l�h�q�_�d�� �I�<�H�� �[�u�e�b��
�h�i�j�_�^�_�e�_�g�u���h�l���i�h�k�l�h�y�g�g�h���^�_�c�k�l�\�m�x�s�_�c���\�[�e�b�a�b���h�[�t�_�d�l�Z���k�t�z�f�d�b���[�Z�a�h�\�h�c���k�l�Z�g�p�b�b�����I�e�h�s�Z�^�v��
�h�[�t�_�d�l�Z�� �k�h�k�l�Z�\�b�e�Z�� ���������� �]�Z���� �I�j�b�� �k�t�z�f�d�_�� �i�h�^�a�_�f�g�u�o�� �l�j�m�[�h�i�j�h�\�h�^�h�\�� �b�� �e�b�g�b�c�� �k�\�y�a�b��
�i�j�b�f�_�g�y�e�k�y���l�j�Z�k�k�h�b�k�d�Z�l�_�e�v�� 
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�g�Z�a�_�f�g�u�f���f�_�l�h�^�h�f���k�t�z�f�d�b�����i�h�a�\�h�e�y�x�s�b�f���^�h�[�b�l�v�k�y���l�h�q�g�h�k�l�b���f�Z�k�r�l�Z�[�Z������ �����������>�e�y���k�t�z�f�d�b��
�b�k�i�h�e�v�a�h�\�Z�e�Z�k�v�� �f�h�[�b�e�v�g�Z�y�� �e�Z�a�_�j�g�Z�y�� �k�d�Z�g�b�j�m�x�s�Z�y�� �k�b�k�l�_�f�Z��Riegl VMX -250. 
�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �i�j�h�p�_�k�k�Z�� �k�d�Z�g�b�j�h�\�Z�g�b�y�� �k�h�k�l�Z�\�b�e�Z�� ���� �^�g�y���� �;�y�e�v�r�m�x�� �q�Z�k�l�v�� �\�j�_�f�_�g�b��
�a�Z�g�y�e�h�� �k�h�a�^�Z�g�b�_�� �k�t�z�f�h�q�g�h�]�h�� �h�[�h�k�g�h�\�Z�g�b�y�� �k�i�m�l�g�b�d�h�\�u�f�� �f�_�l�h�^�h�f���²  ������ �^�g�_�c���� �G�Z�� �j�b�k���� ����
�i�h�d�Z�a�Z�g�Z�� �k�o�_�f�Z�� �k�h�a�^�Z�g�b�y�� �k�t�z�f�h�q�g�h�]�h�� �h�[�h�k�g�h�\�Z�g�b�y�� �g�Z�� �Z�\�l�h�^�h�j�h�]�m�� �L�Z�e�Z�d�Z�g���í�� �<�b�l�b�f����
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�Z�����[�_�a���^�h�i�h�e�g�b�l�_�e�v�g�u�o���k�l�Z�g�p�b�c�����[�����k���^�h�i�h�e�g�b�l�_�e�v�g�u�f�b���k�l�Z�g�p�b�y�f�b 
Fig. 1. The scheme of creating horizontal and vertical control survey network  

and laying scanning traverse for the central production facility: 
�Z) without additional stations; �[) with additional stations 
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Fig. 2. The scheme of creating horizontal and vertical control survey network  

for the road Talakan-Vitim 
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�<�h-�\�l�h�j�u�o�����f�_�l�h�^���e�Z�a�_�j�g�h�]�h���k�d�Z�g�b�j�h�\�Z�g�b�y���y�\�e�y�_�l�k�y���_�^�b�g�k�l�\�_�g�g�u�f���b�a���k�h�\�j�_�f�_�g�g�u�o��
�f�_�l�h�^�h�\�� �^�b�k�l�Z�g�p�b�h�g�g�h�c�� �k�t�z�f�d�b���� �i�h�a�\�h�e�y�x�s�b�f�� �i�h�k�l�j�h�b�l�v�� �\�u�k�h�d�h�l�h�q�g�m�x�� �p�b�n�j�h�\�m�x 
�f�h�^�_�e�v�� �j�_�e�v�_�n�Z�� ���P�F�J���� �g�Z�� �m�q�Z�k�l�d�b�� �k�� �\�u�k�h�d�h�c�� �j�Z�k�l�b�l�_�e�v�g�h�k�l�v�x�� �a�Z�� �k�q�z�l�� �k�i�h�k�h�[�g�h�k�l�b��
�e�Z�a�_�j�g�h�]�h���e�m�q�Z���i�_�j�_�h�l�j�Z�`�Z�l�v�k�y���b���i�j�h�g�b�d�Z�l�v���\�i�e�h�l�v���^�h���a�_�f�e�b�����G�Z�b�[�h�e�_�_���[�e�b�a�d�b�f���f�_�l�h�^�h�f����
�i�h�a�\�h�e�y�x�s�b�f�� �d�h�g�d�m�j�b�j�h�\�Z�l�v�� �k�� �e�Z�a�_�j�g�u�f�� �k�d�Z�g�b�j�h�\�Z�g�b�_�f���� �y�\�e�y�_�l�k�y�� �Z�w�j�h�n�h�l�h�k�t�z�f�d�Z�� �k��
�;�I�E�:�����>�Z�g�g�u�c���f�_�l�h�^���q�Z�k�l�h���\�u�[�b�j�Z�x�l���b�a-�a�Z���g�b�a�d�h�c���k�l�h�b�f�h�k�l�b���d�h�f�i�e�_�d�l�Z���h�[�h�j�m�^�h�\�Z�g�b�y�����<��
�j�_�a�m�e�v�l�Z�l�_���h�[�j�Z�[�h�l�d�b���Z�w�j�h�n�h�l�h�k�g�b�f�d�h�\���l�Z�d���`�_, �d�Z�d���b���\���e�Z�a�_�j�g�h�f���k�d�Z�g�b�j�h�\�Z�g�b�b�����i�h�e�m�q�Z�x�l��
�f�Z�k�k�b�\�� �l�h�q�_�d���� �>�h�j�h�]�Z�� �L�Z�e�Z�d�Z�g���í �<�b�l�b�f�� �g�Z�� �\�k�z�f�� �i�j�h�l�y�`�_�g�b�b�� �[�u�e�Z�� �h�d�j�m�`�_�g�Z�� �\�u�k�h�d�h�c��
�l�j�Z�\�y�g�b�k�l�h�c�� �b�� �d�m�k�l�Z�j�g�b�d�h�\�h�c�� �j�Z�k�l�b�l�_�e�v�g�h�k�l�v�x���� �q�l�h�� �^�_�e�Z�e�h�� �i�j�b�f�_�g�_�g�b�_�� �f�_�l�h�^�Z�� �k�t�z�f�d�b�� �k��
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Fig. 3. The scheme of mobile laser scanning for the road Talakan �í Vitim 
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Fig. 4. The scheme of creating horizontal and vertical control survey network  

for the objects of �-�6�&���©�7�R�P�V�N�Q�H�I�W�ª���9�1�. 
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�i�e�Z�g�Z�� �\�u�i�h�e�g�y�_�l�k�y�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c�� �\�_�d�l�h�j�b�a�Z�p�b�b�� �i�h�� �f�Z�k�k�b�\�m�� �L�E�H�� �b�e�b�� �\��
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�>�e�y�� �m�^�h�[�k�l�\�Z�� �h�k�m�s�_�k�l�\�e�_�g�b�y�� �^�Z�g�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �l�j�_�[�m�_�l�k�y�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�� �\�u�i�h�e�g�b�l�v��
�d�e�Z�k�k�b�n�b�d�Z�p�b�x���f�Z�k�k�b�\�Z���L�E�H�����\�u�^�_�e�b�l�v���l�h�q�d�b���a�_�f�e�b�����Z���h�k�l�Z�e�v�g�u�_���²  �j�Z�a�[�b�l�v���i�h���\�u�k�h�l�_���h�l��
�g�_�z�����G�Z���j�b�k���������i�h�d�Z�a�Z�g���j�_�a�m�e�v�l�Z�l���d�e�Z�k�k�b�n�b�d�Z�p�b�b�����]�^�_���l�h�q�d�b���\�u�^�_�e�_�g�u���i�h���p�\�_�l�m���g�Z���m�j�h�\�g�b��
�i�h�� �\�u�k�h�l�_�� �h�l�� �a�_�f�e�b���� ���±�������� �f���� �������±1 �f���� ���±���� �f���� �“�� ���� �f���� ���>�e�y�� �^�_�r�b�n�j�b�j�h�\�Z�g�b�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d��
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Fig. 5. The result of point cloud classification by levels:  
�Z) top view; �[) cross section 
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Fig. 6. The result of road edge vectorization 
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2019]. 

�>�h�i�h�e�g�b�l�_�e�v�g�Z�y�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y�� �f�Z�k�k�b�\�Z�� �L�E�H�� �[�u�e�Z�� �h�k�m�s�_�k�l�\�e�_�g�Z�� �^�e�y�� �i�e�Z�\�g�h�]�h��
�h�l�h�[�j�Z�`�_�g�b�y�� �]�h�j�b�a�h�g�l�Z�e�_�c���� �B�a�� �l�h�q�_�d�� �a�_�f�e�b�� �\�� �h�l�^�_�e�v�g�u�c�� �d�e�Z�k�k�� �\�u�^�_�e�y�e�h�k�v�� �g�_�[�h�e�v�r�h�_��
�d�h�e�b�q�_�k�l�\�h�� �l�h�q�_�d���� �g�Z�b�e�m�q�r�b�f�� �h�[�j�Z�a�h�f�� �h�i�b�k�u�\�Z�x�s�b�o�� �n�h�j�f�m�� �j�_�e�v�_�n�Z�� �^�e�y�� �\�u�k�h�l�u�� �_�]�h��
�k�_�q�_�g�b�y�� ���������� �f���� �:�e�]�h�j�b�l�f�� �i�h�a�\�h�e�y�_�l�� �\�u�^�_�e�b�l�v�� �l�h�q�d�b�� �l�Z�d�b�f�� �h�[�j�Z�a�h�f���� �q�l�h�[�u�� �]�h�j�b�a�h�g�l�Z�e�b��
�h�l�h�[�j�Z�`�Z�e�b�k�v�� �[�h�e�_�_�� �i�e�Z�\�g�h���� �I�h�� �\�u�^�_�e�_�g�g�u�f�� �l�h�q�d�Z�f�� �I�D��TerraSolid �i�h�a�\�h�e�y�_�l��
�Z�\�l�h�f�Z�l�b�q�_�k�d�b���\�u�i�h�e�g�b�l�v���i�h�k�l�j�h�_�g�b�_���]�h�j�b�a�h�g�l�Z�e�_�c���\���k�h�h�l�\�_�l�k�l�\�b�b���k���m�k�e�h�\�g�u�f�b���a�g�Z�d�Z�f�b��
�l�j�_�[�m�_�f�h�]�h�� �f�Z�k�r�l�Z�[�Z���� �>�e�y�� �w�l�h�]�h�� �i�j�b�f�_�g�y�_�l�k�y�� �g�Z�k�l�j�h�c�d�Z�� �\�u�k�h�l�u�� �k�_�q�_�g�b�y�� �j�_�e�v�_�n�Z���� �p�\�_�l�Z��
�e�b�g�b�c�����h�l�h�[�j�Z�`�_�g�b�y���[�_�j�]�r�j�b�o�h�\�����i�h�^�i�b�k�_�c�����A�Z���i�h�k�l�j�h�_�g�b�_���h�l�\�_�q�Z�_�l���f�h�^�m�e�v��TerraModeler. 
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Fig. 7. The example of horizontal section 
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�^�h�i�h�e�g�b�l�_�e�v�g�u�o���m�a�e�h�\���l�j�b�Z�g�]�m�e�y�p�b�h�g�g�h�c���i�h�\�_�j�o�g�h�k�l�b���\���f�_�k�l�Z�o���i�_�j�_�k�_�q�_�g�b�y���k�l�j�m�d�l�m�j�g�u�o��
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�h�l�h�[�j�Z�`�_�g�b�y���\���w�l�b�o���^�\�m�o���I�H���k���i�h�o�h�`�b�f�b���g�Z�k�l�j�h�c�d�Z�f�b�����L�z�f�g�h-�a�_�e�z�g�u�f���b���k�\�_�l�e�h-�a�z�e�_�g�u�f��
�p�\�_�l�h�f�� �i�h�d�Z�a�Z�g�u�� �]�h�j�b�a�h�g�l�Z�e�b���� �i�h�k�l�j�h�_�g�g�u�_�� �\��TerraModeler���� �Z�� �d�h�j�b�q�g�_�\�u�f���²  �\��AutoCad 
Civil  3D�����<���d�Z�q�_�k�l�\�_���b�l�h�]�h�\�h�]�h���j�_�a�m�e�v�l�Z�l�Z���[�u�e�b���\�u�[�j�Z�g�u���]�h�j�b�a�h�g�l�Z�e�b�����i�h�k�l�j�h�_�g�g�u�_���\��Civil  
3D. 

�<�_�d�l�h�j�b�a�Z�p�b�y�� �[�j�h�\�h�d�� �b�� �i�h�^�h�r�\�� �h�l�d�h�k�h�\�� �\�u�i�h�e�g�y�e�Z�k�v�� �b�g�l�_�j�Z�d�l�b�\�g�h�� �k�� �i�h�f�h�s�v�x��
�f�h�^�m�e�y��TerraScan �i�h�k�j�_�^�k�l�\�h�f�� �k�h�a�^�Z�g�b�y�� �i�h�i�_�j�_�q�g�u�o�� �k�_�q�_�g�b�c�� �]�e�m�[�b�g�h�c�� ���� �f�� �b��
�i�_�j�_�f�_�s�_�g�b�_�f�� �^�Z�g�g�u�o�� �k�_�q�_�g�b�c�� �g�Z�� �a�g�Z�q�_�g�b�_�� �]�e�m�[�b�g�u���� �>�e�y�� �Z�\�l�h�f�Z�l�b�q�_�k�d�h�]�h�� �i�h�k�l�j�h�_�g�b�y��
�r�l�j�b�o�h�\�� �h�l�d�h�k�h�\�� �i�j�b�f�_�g�y�e�Z�k�v�� �^�h�i�h�e�g�b�l�_�e�v�g�Z�y�� �i�j�h�]�j�Z�f�f�Z�� �^�e�y��AutoCad �²  Geo_Otkos. 
�G�_�h�[�o�h�^�b�f�h�� �[�u�e�h�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�� �\�u�[�b�j�Z�l�v�� �e�b�g�b�b�� �[�j�h�\�d�b�� �b�� �i�h�^�h�r�\�u�� �h�l�d�h�k�h�\���� �a�Z�^�Z�\��
�j�Z�k�k�l�h�y�g�b�_���f�_�`�^�m���r�l�j�b�o�Z�f�b���b���b�o���j�Z�a�f�_�j���\���k�h�h�l�\�_�l�k�l�\�b�b���k���f-�[�h�f������ 500. 

 

 

�J�b�k�����������I�j�b�f�_�j���i�h�k�l�j�h�_�g�b�y���]�h�j�b�a�h�g�l�Z�e�_�c���\��TerraModeler �b��AutoCad Civil3D 
Fig. 8. The example of generating contours in TerraModeler and AutoCad Civil3D 
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Fig. 9. The example of the drawn up topographic plan fragment of the central oil  

collection point in Talakan deposit 
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Fig. 10. The example of a digital image and its corresponding point cloud 
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Fig. 11. The example of the created topographic plan fragment  
for the road Talakan �í Vitim 
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