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Abstract

Vehicle detection in satellite images has attracted extensive research interest

with widespreading application potentials. The main challenge lies in the diffi-

culty of labeling sufficient training instances (vehicle rectangles) across all reso-

lutions and imaging conditions of satellite images, which degenerates the perfor-

mance of vehicle detectors trained correspondingly. To tackle this challenge, in

this paper we propose an intelligent and labor-light scheme for large-scale train-

ing of vehicle detectors. Our scheme only requires region-level group annotation,

i.e. whether this region contains vehicle(s) or not, without explicitly labeling

the bounding boxes of vehicles. To this end, a novel weakly-supervised, multi-

instance learning algorithm is designed to learn instance-wise vehicle detectors

from such “weak labels”. In particular, a density estimator is firstly adopted to

estimate the density map of vehicle instances from the positive regions. Then, a

multi-instance SVM is trained to classify and locate vehicle instances from this

map. We have carried out extensive experiments on a large-scale satellite image

collection that contains various resolutions and imaging conditions. We have

✩This work is supported by the Special Fund for Earthquake Research in the Public Interest
No.201508025, the Nature Science Foundation of China (No. 61402388, No.61422210 and
No.61373076), the Fundamental Research Funds for the Central Universities (No. 20720150080
and No.2013121026), the CCF-Tencent Open Research Fund, and the Open Projects Program
of National Laboratory of Pattern Recognition. The authors would also like to thank master
students Feng Luo, Li Chen, and Yihan Sheng for experimental settings, data labeling, and
quantitative evaluations.

1Corresponding Author

Preprint submitted to Pattern Recognition December 2, 2016



Download English Version:

https://daneshyari.com/en/article/4969925

Download Persian Version:

https://daneshyari.com/article/4969925

Daneshyari.com

https://daneshyari.com/en/article/4969925
https://daneshyari.com/article/4969925
https://daneshyari.com

