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Small Object Detection in 3D Urban Scenes

CHEN Jia-zhou' .ZHAO Yi-bo' , XU Yang-hui' s MA Ji' ,JIN Ling-feng'? and QIN Xu-jia'

1 College of Computer Science and Technology,Zhejiang University of Technology, Hangzhou 310012, China

2 Digital Space Technology R&.D Center, Southeast Digital Economic Development Institute, Quzhou, Zhejiang 324000, China
Abstract 3D object detection is the core of semantic analysis in 3D urban scenes. but the existing object detection methods mainly
focus on large objects such as buildings and roads, while the detection accuracy of these methods for small objects such as street
lamps and manhole covers is low. For this sake,a multi-view small object detection method for 3D urban scenes is proposed. It
combines the oblique photogrammetry and 3D object localization, to improve the detection accuracy of small objects. Firstly, small
objects are detected in the UAV images using a deep neural network. Then,detection results are back projected onto the three-di-
mensional urban model. Finally.the 3D detection results are obtained by clustering these 3D objects obtained by back projection.
Experimental results show that the proposed method can automatically detect small objects such as manhole covers and windows
on the large-scale 3D urban model reconstructedby oblique photogrammetry,it is free of spatial occlusion,and has high accuracy
and stability compared with object detection on orthophoto maps.

Keywords 3D urban model, Multi-view, Small objects,Object detection,Clustering
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Fig. 1 Overview of ourmethod
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Fig. 8 Clustering result of windows
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Table 1 Comparison between two methods of manhole cover’s

detection
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Table 2 Detection rate and accuracy rate with different A

h/m  Standard Detection Accuracy Detection Accuracy
Rate/ % Rate /%
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Fig. 9 Calculation accuracy of standard-window with different d
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Table 3 Analysis of window detection result

Standard Detection Accuracy  Detection Rate/ %  Accuracy/ %
193 205 184 95. 34 89.76
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