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Abstract8

We present an analysis of three possible strategies for exploiting the power of existing convolutional neural net-9

works (ConvNets or CNNs) in different scenarios from the ones they were trained: full training, fine tuning, and10

using ConvNets as feature extractors. In many applications, especially including remote sensing, it is not feasible to11

fully design and train a new ConvNet, as this usually requires a considerable amount of labeled data and demands12

high computational costs. Therefore, it is important to understand how to better use existing ConvNets. We perform13

experiments with six popular ConvNets using three remote sensing datasets. We also compare ConvNets in each14

strategy with existing descriptors and with state-of-the-art baselines. Results point that fine tuning tends to be the best15

performing strategy. In fact, using the features from the fine-tuned ConvNet with linear SVM obtains the best results.16

We also achieved state-of-the-art results for the three datasets used.17
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1. Introduction20

Encoding discriminating features from visual data is one of the most important steps in almost any computer vision21

problem, including in the remote sensing domain. Since manual extraction of these features is not practical in most22

cases, during years, substantial efforts have been dedicated to develop automatic and discriminating visual feature23

descriptors [1]. In the early years, most of such descriptors were based on pre-defined algorithms independently of24

the underlying problem, like color histograms and correlograms [1, 2]. Then, descriptors based on visual dictionaries,25

the so-called Bag of Visual Words (BoVW), attracted the attention and have become the state-of-the-art for many26

years in computer vision [3, 4, 5, 6, 7, 8, 9]. Although the aforementioned visual feature extraction techniques have27

been successfully applied in several domains [10], due to the specificities of remotely sensed data, many of these28
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