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OpenCV Al Art Generation Contest

WIN an Apple iPad Air!
Use your imagination and creativity to express with Al
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GDAL

GDAL is a translator library for raster and vector geospatial data formats that is released under an MIT style Open
Source License by the Open Source Geospatial Foundation (4. As a library, it presents a single raster abstract data
model and single vector abstract data model to the calling application for all supported formats. It also comes with a
variety of useful command line utilities for data translation and processing. The NEWS (' page describes the January
2023 GDAL/OGR 3.6.2 release.

& 0sGeo .,

Project

See Software using GDAL

This documentation is also available as a PDF file .

* Download

o Current Release

o Past Releases

© Development Source
o Binaries

* Programs

o Raster programs

o Multidimensional Raster programs
e Vector programs

© Geographic network programs

o Other utilities
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€ Test Suite [BSSING| ' pypi package (0255

A next-generation HTTP client for Python.

HTTPX is a fully featured HTTP client for Python 3, which provides sync and async APIs, and
support for both HTTP/1.1 and HTTP/2.

Install HTTPX using pip:

Copyright © 2023 by MLIT. All rights reserved.
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raster datasets such as satellite imagery and terrain models. Rasterio reads and writes these formats
and provides a Python API based on Numpy N-dimensional arrays and GeaJSON.

Python Quickstart
Command Line User Guide

Advanced Topics Here's an example program that extracts the GeoJSON shapes of a raster’s valid data footprint.
Rasterio APl Reference

Contributing

R

mpor
Frequently Asked Questions Z

Read the Docs for Business: Automated
docs deployment of private & public
t started today.

#p
print(geom)

The output of the program:

{*type': 'Polygon', ‘coordinates': [[(-77.730817, 25.282335), ...11}

Rasterio supports Python versions 3.6 or higher.

« Introduction

o Philosophy

o Rasterio license
& Read the Docs

Copyright © 2023 by MLIT. All rights reserved.
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GeoPandas Home

GeoPandas 0.12.2

GeoPandas is an open

used by pandas to allow spatial operations on geometric types. Geometric operations are performed by shapely. Geopandas
further depends on fiona for file access and matplotlib for plotting.

Description
The goal of GeoPandas is to make working with geospatial data in python easier. It combines the capabilities of pandas and

shapely, providing geospatial operations in pandas and a high-level interface to multiple geometries to shapely. GeoPandas
enables you to easily do operations in python that would otherwise require a spatial database such as PostGIS.

Getting started Documentation

About GeoPandas Community

Useful links

Binary Installers (PyPl) | Source Repository (GitHub) | Issues & Ideas | Q&A Suppart

source project to make working with geospatial data in python easier. GeoPandas extends the datatypes

Q& @
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15E 4
Gl PySAL (J\1AHIL) PySAL: Python Spatial Analysis Library
e « PythonFDZERIREHT5 (TS |

PySAL is an open source cross-platform library for geospatial data science with an emphasis on geospatial vector data written in Python. It supports
the development of high level applications for spatial analysis, such as

> AN & — =
Eja:*% H b [ ] i'miijc FE? | ﬁ $E 9%% (/ \t%}tb E-I_ H’\J 78:55': « detection of spatial clusters, hot-spots, and outliers
« construction of graphs from spatial data
« spatial regression and statistical modeling on geographically embedded networks
E q: » spatial econometrics
. ' = exploratory spatio-temporal data analysis
o [ERXDEDIFE
PySAL Components
71’ yNI =D HT
° > J = explore - medules te conduct exploratory analysis of spatial and spatio-temporal data, including statistical testing on points, networks, and
polygonal lattices. Also includes methods for spatial inequality, distributional dynamics, and segregation.
 viz - visualize patterns in spatial data to detect clusters, outliers, and hot-spots.
« model - model spatial relationships in data with a variety of linear, generalized-linear, generalized-additive, and nonlinear models.
« lib - solve a wide variety of computational geometry problems:
T = S —] o graph construction from polygonal lattices, lines, and points.
K 1 - Z J - Z i » [ J 4[3’ \%% L \tg%ﬁ{’“* ; | Jx @}%E ( g o construction and interactive editing of spatial weights matrices & graphs

o computation of alpha shapes, spatial indices, and spatial-topological relationships

%IJ % g—%*ﬁ .ﬁ\E ) ) o reading and writing of sparse graph data, as well as pure python readers of spatial vector data.
f% 7\ i ilable i AL api

Details are available in the PySAL api.

For background information see [RAO7].

Source: http://pysal.org/pysal/index.htmi Copyright © 2023 by MLIT. All rights reserved.
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class RRDBNet(nn.Module):
def forward(self, x: torch.Tensor) -> torch.Tensor:

) 4
x_f = self.first(x) B — —> G 99{9—) QECT—> ﬁ%ﬁ%{?
x_res = self.pre_add(self.residual_blocks(x_f)) B

x_add = torch.add(x_f, x_res)
return self.head(self.upsamples(x_add)).sigmoid()

class RRDB(nn.Module):

def forward(self, x):
residual = x Dense Dense Dense - E 9
> e —> I
for block in self.dense_blocks: A Block Block Block y tH7)

residual = block(residual)
return x + self.weight * residual

class DenseResidualBlock(nn.Module, ModelMixin): ¢
def for‘v-vard(self, x: torch.Tensor) -> torch.Tensor: AH TP SERNE-—> ... —EN _>_>€9_> s
residual = x y
for i, block in enumerate(self.blocks): T 7\
out = block(residual)

residual = torch.cat([residual, out], dim=1) if i < len(self.blocks) - 1 else out
return x + self.weight * residual
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x_dec = self.unet decoder(diff[-1], diff[:-1])[-1]
return self.head(x_dec) | B5ER

class UNetEncoder(nn.Module, ModelMixin): Eﬂﬁ?

def forward(self, x: torch.Tensor) -> list[torch.Tensor]:

output = []

for block in self.encoder_blocks:
x = block(x) AR
output.append(x) B

return output

class UNetDecoder(nn.Module, ModelMixin):

def forward(self, x: torch.Tensor, x_enc: list[torch.Tensor]) -> list[torch.Tensor]:
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for block, enc in zip(self.decoder_blocks, reversed(x_enc)):
x = block(x, enc)
output.append(x)
return output
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{

"type": "FeatureCollection",

"name": "sample",

"crs": { "type": "name", "properties": { "name": "urn:ogc:def:crs:0GC:1.3:CRS84" } },

"features": [

{ "type": "Feature", "properties": { "HIEKLE": 4, "stroke": "#000000", "stroke-width": 2.0, "stroke-opacity": 1.0, "fill":
"#fee480", "fill-opacity": 0.4 }, "geometry": { "type": "Polygon", "coordinates": [ [ [ 138.8375, 35.116666666666667 ], [ 138.8375,
35.11875 ], [ 138.840625, 35.11875 ], [ 138.840625, 35.116666666666667 ], [ 138.8375, 35.116666666666667 ] 1 1 } },

{ "type": "Feature", "properties": { "HE#EKLE": 2, "stroke": "#000000", "stroke-width": 2.0, "stroke-opacity": 1.0, "fill":
"#98elff", "fill-opacity": 0.4 }, "geometry": { "type": "Polygon", "coordinates": [ [ [ 138.840625, 35.116666666666667 ],

[ 138.840625, 35.11875 ], [ 138.84375, 35.11875 ], [ 138.84375, 35.116666666666674 ], [ 138.840625, 35.116666666666667 1 1 1 } },
{ "type": "Feature", "properties": { "HEIEBHKE": 5, "stroke": "#fe8080", "stroke-width": 2.0, "stroke-opacity": 1.0, "fill":
"#fee480", "fill-opacity": 0.4 }, "geometry": { "type": "Polygon", "coordinates": [ [ [ 138.8375, 35.11875 ], [ 138.8375,
35.12083333333333 ], [ 138.840625, 35.12083333333333 ], [ 138.840625, 35.11875 ], [ 138.8375, 35.11875 1 11 } },

{ "type": "Feature", "properties": { "HE#EKLE": 3, "stroke": "#daffc7", "stroke-width": 2.0, "stroke-opacity": 1.0, "fill":
"#feed80", "fill-opacity": 0.4 }, "geometry": { "type": "Polygon", "coordinates": [ [ [ 138.840625, 35.11875 ], [ 138.840625,
35.12083333333333 ], [ 138.84375, 35.120833333333337 ], [ 138.84375, 35.11875 ], [ 138.840625, 35.11875 1 11 } },

{ "type": "Feature", "properties": { "HEHELE": 1, "stroke": "#000000", "stroke-width": 2.0, "stroke-opacity": 1.0, "fill":
"#ffFFFFE", "fill-opacity": 0.4 }, "geometry": { "type": "Polygon", "coordinates": [ [ [ 138.84375, 35.116666666666674 ], [ 138.84375,
35.11875 ], [ 138.846875, 35.11875 ], [ 138.846875, 35.116666666666674 ], [ 138.84375, 35.116666666666674 1 1 1 } },

{ "type": "Feature", "properties": { "HEHEKLE": 2, "stroke": "#000000", "stroke-width": 2.0, "stroke-opacity": 1.0, "fill":
"#98elff", "fill-opacity": 0.4 }, "geometry": { "type": "Polygon", "coordinates": [ [ [ 138.84375, 35.11875 ], [ 138.84375,
35.120833333333337 ], [ 138.846875, 35.120833333333323 ], [ 138.846875, 35.11875 ], [ 138.84375, 35.11875 ] 1 ] } }

]
}
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