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Digital processing of thematic
maps using artificial
intelligence technologies

ABSTRACT

The study seeks to address and improve
the clarity of some thematic maps that suffer from
poor spatial accuracy, by using some artificial
intelligence techniques, represented by (GIGA
PIXEL AI) technology to increase the number of
map pixels and the Python language (OpenCV) to
improve the quality of the map, in order to
achieve spatial accuracy. High and achieving
more effective results in the process of analyzing,
interpreting and reading the map. A group of
thematic maps published in Iraqi academic
journals was selected, and some automated
processing was performed on them, in order to
improve their spatial accuracy. (4) maps were
selected to conduct the processing operations, and
data was extracted. pixels using mindonmap
library,
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Copy code (P python
torch
torch.nn nn
T e
femsmsten g o s
fromeiace teze, —oizle
(nn.Module) :

(self):
super(SRCNN, self). init_ ()

self.convl = nn.Conv2d(1, » kernel_size=9, padding=4)

self.conv2 = nn.Conv2d{c4, » kernel size=5, padding=2)
self.conv3d = nn.Conv2d(>2, 1, kernel size=5, padding=2)
self.relu = nn.ReLU()

[
self.relu(self.convi(x))
self.relu(self.conv2(x))

self.conv3({x)

X
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model = SRCNN()

transtorm

= transforms.Compose([

transforms.Resize( (122, ))s

transforms.ToTensor(),

D

train_dataset = datasets.ImageFolder(root= » transform=trans

train_loader = torch.utils.data.DatalLoader(train_dataset, batch_size=16, shuffle=

criterion

optimizer

criterion

optimizer

= nn.MSELoss ()

= optim.Adam(model.parameters(), lr=

nn.MSELoss ()

optim.Adam(model.parameters(), lr=

num_epochs =

epoch

i

range (num_epochs):
> (images, ) enum te(train_loader):

high res_images = images

outputs = model(images)

loss = criterion(outputs, high res images)

optimizer.zero grad()
loss.backward()

optimizer.step()

print(

torch.no grad():

low res_image = transform(low res image input).unsqueeze(©)

high res output = model(low res image)

high res image = high res output.squeeze().numpy()
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" T python
import cv2

Sy9u]] 3cl,8 #
image = cv2.imread('image.jpg')

Loloydl Slmyadl ] 8 000)l Joo=5 #
gray_image = cv2.cvtColor(image,
cv2.COLOR_BGR2GRAY)

okl Jo=i Guls #
brightened_image = cv2.add(gray_image, 50)

contrast_adjusted_image =
cv2.multiply(brightened_image, 1.2)

diu==all 8,5.allg ng Syouall Lo, H#
cv2.imshow('Original Image’, image)
cv2.imshow('Enhanced Image’,
contrast_adjusted_image)
cv2.waitKey(0)
cv2.destroyAllWindows()
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