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Abstract

A method for detecting objects in high-resolution images is
proposed that is based on representing an image as a set of its
copies of decreasing scale, splitting it into blocks with overlap
at each level of the image pyramid except for the top one,
detecting objects in the blocks, and analyzing objects at the
boundaries of adjacent blocks to merge them. The number of
pyramid layers is determined by the size of the image and the
input layer of the convolutional neural network (CNN). At all
levels except for the top one, a block splitting is performed,
and the use of overlap allows one to improve the correct
classification of objects, which are divided into fragments and
located in adjacent blocks. The decision to merge such
fragments is made based on the analysis of the metric of
intersection over union and membership in the same class.
The proposed approach is evaluated for 4K and 8K images. To
carry out experiments, a database is prepared with objects of
two classes, person and vehicle, marked in such images.
Networks of the You Only Look Once (YOLO) family of the
third and fourth versions are used as CNNs. A quantitative
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assessment of the detection efficiency of objects is performed
using the mAP metric for various combinations of parameters
such as the degree of threshold confidence of the CNN and the
percentage of intersection of blocks in the hierarchical
representation of images. The results of the investigations are
presented.
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