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' Scale Invariant Feature Transform (SIFT)
¥ Gray Level Co-ocurrance Matrix (GLCM)
¥ Histigram of Gradient (HoG)

¥ Support Vector Machines (SVMs)

¢ Random Forests (RF)

* Sturgess

¥ Conditional Random Field (CRF)

A Laliberte

% Zhang
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¥ van Gerven
¥ Wei
¢ Multi-rate dilated convolution unit (MRDC)

* Dilated Convolution
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' End to end

¥ Transfer Learning
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¥ U-Shaped Spatial Pyramid Pooling (USPP)
¥ Girisha

¥ Convolutional Neural Networks (CNNs)

¢ Fully Convolutional Network (FCN)

*Lyu

¥ Feature Space Optimization (FSO)

A YD Conditional Random Field (YD CRF)
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% Digital Surface Model (DSM)
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Abstract

Semantic segmentation technique for Unmanned Aerial Vehicle (UAV) data processing has been one of the
leading researches in photogrammetry, remote sensing, and computer vision in recent years. This technique
has attracted increasing attention from industry and academia (a wide range of academic and real-world
applications). Many applications, including aerial mapping of urban scenes, positioning objects in aerial
images, automatic extraction of buildings from remote sensing or high-resolution aerial images, etc., require
accurate and efficient segmentation algorithms. However, proper and accurate semantic segmentation using a
deep learning approach (overall training of a deep neural network with random weighting) requires a large
amount of training and labeled images. As we are facing the challenge of a lack of labeled data in the field of
urban aerial images, we used the Transfer Learning Approach for the semantic segmentation of the UAV-based
images of urban areas in this paper. The proposed method implements a transfer learning framework based on
DeepLabV3Plus convolutional encoder-decoder architecture with ResNet-50 pre-trained model in ImageNet
collection for semantic segmentation of the urban scenes. The dataset studied in this research is the
UAVid2020, an urban UAV-based semantic segmentation dataset from the International Society for
Photogrammetry and Remote Sensing (ISPRS). We used traditional deep learning models (U-Net and Seg-Net
convolutional encoder-decoder neural networks) to evaluate the semantic segmentation performance of the
proposed method. Finally, the results of the semantic segmentation of UAV-based images show the
effectiveness of the proposed transfer learning framework compared to the deep learning models, in terms of
the overall accuracy metric. The DeepLabV3Plus-ResNet50 architecture achieved the best result with 81.93%
compared to U-Net and Seg-Net neural networks with 74.35% and 79.15% respectively.

Key words: Semantic Segmentation, Unmanned Aerial Vehicle (UAV), Transfer Learning, Convolutional Encoder-Decoder
Deep Neural Network, DeepLabV3Plus.
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