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Introduction a la région Midi-Pyrénées en 2013

La région Midi-Pyrénées, située dans le sud-ouest de la France, était I'une des plus vastes et
diversifiées du pays jusqu'a sa fusion avec Languedoc-Roussillon en 2016 pour former la nouvelle
région Occitanie. En 2013, cette région représentait un territoire riche en histoire, en culture, en
économie et en géographie. La carte de la région en 2013, notamment la carte nommée "na 525",
permettait une compréhension précise de ses limites administratives, de ses principales villes, de
ses zones naturelles, ainsi que de ses infrastructures clés.

Présentation de la carte région Midi-Pyrénées 2013 na 525
Origine et utilisation de la carte

La carte "na 525" de la région Midi-Pyrénées en 2013 provient d'une série de cartes géographiques
utilisées notamment par les institutions publiques, les administrations locales, ainsi que par des
géographes et urbanistes pour analyser I'organisation territoriale. Elle servait également pour la
planification urbaine, la gestion des ressources naturelles, et la mise en valeur du patrimoine
régional.

Caractéristiques principales de la carte

- Echelle : La carte était généralement & une échelle permettant de visualiser & la fois les grandes
divisions régionales et certains détails locaux.

- Données incluses : Limites administratives, principales agglomeérations, réseaux routiers et
ferroviaires, zones naturelles protégées, cours d?eau, et repéres géographiques.

- Format : La carte pouvait étre sous format papier ou numérique, facilitant sa consultation pour
diverses utilisations.

Géographie et limites administratives en 2013

Les départements composant la région
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En 2013, la région Midi-Pyrénées comprenait 8 départements :

- Haute-Garonne
- Ariége

- Aveyron

- Gers

- Haute-Pyrénées
- Lot

- Tarn

- Tarn-et-Garonne

Ces départements formaient un ensemble cohérent, mélant zones montagneuses, plaines fertiles,
vallées fluviales et zones rurales.

Les principales frontieres géographiques

- La chaine des Pyrénées a l'ouest, marquant la frontiere avec I?Espagne.
- La vallée de la Garonne traversant la département de Haute-Garonne.

- Les plateaux et plaines du Gers et de I'Aveyron.

- Les massifs montagneux du Hautes-Pyrénées et de I'Ariege.

Les principales villes et centres urbains en 2013
Capitale régionale : Toulouse

Toulouse, la quatriéme ville de France, était en 2013 le centre économique, universitaire et culturel
de Midi-Pyrénées. La carte na 525 mettait en évidence :

- La localisation du centre-ville.

- Les quartiers et zones industrielles.

- La proximité avec |?aéroport international de Toulouse-Blagnac.

- Le réseau de transports urbains, notamment le métro et le tramway.

Autres villes importantes

- Albi : connue pour sa cathédrale Sainte-Cécile, classée au patrimoine mondial de I[?ZUNESCO.
- Montauban : point d?entrée vers le sud, avec son pont Napoléon.
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- Foix : préfecture de I?Ariége, entourée de montagnes.
- Rodez : chef-lieu dans I?Aveyron, avec une vieille ville pittoresque.
- Auch : capitale du Gers, riche en histoire et en gastronomie.

Réseau urbain et zones rurales

La carte soulignait également la répartition entre zones urbanisées et zones rurales, avec de
nombreux petits villages dispersés dans la région, notamment dans le Lot et I?Aveyron.

Les infrastructures et réseaux en 2013
Réseaux routiers et ferroviaires

- Autoroutes principales : A61, A62, A64, A68, connectant la région a Paris, Bordeaux,
Montpellier, et I?Espagne.

- Réseau ferroviaire : lignes TGV, TER, reliant Toulouse a Paris, Bordeaux, Montpellier, et
plusieurs autres grandes villes.

Les aéroports
- Aéroport Toulouse-Blagnac : principal hub aérien régional.
- Aéroport de Rodez : pour les vols domestiques et européens.
- Aéroport de Tarbes-Lourdes : principalement pour le tourisme.
Les zones naturelles protégées et parcs naturels
- Parc National des Pyrénées : englobant une partie des montagnes pyrénéennes.

- Réserves naturelles et parcs régionaux : notamment le parc naturel régional des Causses du
Quercy, le parc naturel régional des Pyrénées ariégeoises.

Les enjeux économiques et culturels de larégion en 2013
Economie
- Aéronautique et spatial : Toulouse étant un péle mondial dans ce secteur avec Airbus.

- Agriculture : production de vin dans le Gers, élevage dans I?Aveyron, agriculture biologique.
- Tourisme : attractivité autour des sites historiqgues, montagnes, stations de ski, et patrimoine
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culturel.

Culture et patrimoine

- La richesse architecturale avec la cité épiscopale d?Albi, la vieille ville de Toulouse, et les
villages médiévaux.

- La gastronomie, notamment le foie gras, le cassoulet, et les vins locaux.

- Les festivals, comme la féte de la violette a Toulouse ou le festival d?Avignon dans la région.

Conclusion : I?importance de la carte na 525 pour larégion
Midi-Pyrénees en 2013

La carte "na 525" de la région Midi-Pyrénées en 2013 constitue un document essentiel pour
comprendre la configuration territoriale, les enjeux urbains, naturels, et économiques de cette
période. Elle reflete une région dynamique, a la fois riche en patrimoine et en innovation, qui a joué
un réle clé dans le développement régional de la France. La précision de cette carte facilite
I?analyse des infrastructures, la planification urbaine, et la gestion des ressources naturelles. En
somme, elle est un outil précieux pour toute étude ou projet touchant a cette région avant sa fusion
avec Languedoc-Roussillon en 2016, marquant ainsi une étape importante dans son évolution
administrative et territoriale.

Carte région Midi-Pyrénées 2013 NA 525: A Comprehensive Guide to Understanding and Utilizing
the Map

The carte région Midi-Pyrénées 2013 NA 525 represents a significant cartographic resource for
anyone interested in the geographical, administrative, and infrastructural nuances of the
Midi-Pyrénées region as it stood in 2013. Whether you're a researcher, a traveler, a student, or a
local resident, understanding this map's intricacies can greatly enhance your comprehension of the
area's layout, key features, and regional developments during that period. In this guide, we'll explore
the map's key aspects, how to interpret it effectively, and its applications.

Introduction to the Carte région Midi-Pyrénées 2013 NA 525

The carte région Midi-Pyrénées 2013 NA 525 is a detailed cartographic depiction of the
Midi-Pyrénées region as it was in 2013. This map serves as a snapshot of the region's geographical
boundaries, transportation networks, administrative divisions, natural features, and points of interest
at that time. It is often used for planning, educational purposes, and regional analysis, providing a
comprehensive overview of a historically significant administrative configuration before the territorial
reform of 2016.
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Why 2013 and the 'NA 525' Label Matter

- 2013: This year marks an important period before the administrative reorganization that merged
Midi-Pyrénées into Occitanie in 2016. Maps from this period reflect the pre-merger boundaries and
regional identities.

- NA 525: This code likely refers to a specific edition, scale, or classification within a series of
official or specialized maps. It helps users identify the precise version of the map for accurate
referencing.

The Geographic Scope of Midi-Pyrénées in 2013
Administrative Boundaries and Departments

In 2013, Midi-Pyrénées comprised several departments, each with its own administrative identity:

- Tarn (81)

- Tarn-et-Garonne (82)
- Haute-Garonne (31)

- Gers (32)

- Ariege (09)

- Aveyron (12)

- Lot (46)

- Hautes-Pyrénées (65)

The map highlights these departments, often color-coded for clarity, and delineates their borders
precisely.

Major Cities and Urban Centers

Key urban hubs are prominently displayed, including:

- Toulouse (capital of the region and a major city)
- Montauban

- Albi

- Tarbes

- Foix
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- Rodez
These cities serve as focal points for transportation, economic activity, and cultural heritage.
Core Features of the Map
Transportation Infrastructure
The map offers detailed representations of transportation networks:

- Roads and Highways: Differentiated by types such as national routes, departmental roads, and
local streets.

- Railways: Major train lines connecting cities and regional hubs.

- Airports: Notable airports like Toulouse-Blagnac International Airport.

- Ports and Waterways: Though limited, some waterways and navigable rivers are included.
Natural Features

- Mountain Ranges: The Pyrenees form the southern border, with detailed topographical
contours.

- Rivers and Lakes: The Garonne, Tarn, Ariege, and other significant waterways are marked.

- Protected Areas: Nature reserves, national parks, and regional natural parks are highlighted.
Points of Interest

- Historical Sites: Castles, cathedrals, and UNESCO World Heritage sites.

- Tourist Attractions: Natural parks, museums, and scenic routes.

- Economic Zones: Industrial areas and agricultural zones.
How to Read and Interpret the Carte région Midi-Pyrénées 2013 NA 525
Step 1: Understanding the Legend
The map includes a legend explaining symbols, colors, and line styles:

- Colors: Different colors denote administrative boundaries, natural features, or land use.
- Line Styles: Solid lines for major roads, dashed for minor roads, dotted for boundaries.
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- Icons and Symbols: Represent airports, train stations, points of interest, etc.
Step 2: Identifying Key Features
- Locate your area of interest by department or city.
- Trace transportation routes to understand connectivity.
- Note natural features like rivers and mountain ranges for geographical context.
- Recognize protected areas and landmarks for cultural or environmental significance.
Step 3: Utilizing the Map
- Regional Planning: Use the map to assess infrastructure and accessibility.
- Travel Planning: Identify routes, transportation hubs, and points of interest.
- Educational Purposes: Study regional geography, administrative divisions, and natural features.
- Historical Analysis: Compare current maps with the 2013 edition to observe changes over time.
Applications of the 2013 Midi-Pyrénées Map

Regional Planning and Development

Urban planners and local authorities use the map to assess infrastructure needs, plan new projects,
and analyze regional growth patterns.

Tourism and Travel

Travel agencies and tourists rely on detailed maps to navigate the region, discover attractions, and
plan itineraries.

Academic and Research Purposes

Geographers, historians, and students utilize the map to study regional evolution, demographic
shifts, and environmental features.

Environmental Conservation

Conservationists identify protected areas, natural parks, and ecological corridors to plan
preservation efforts.

Notable Changes Since 2013
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While this guide focuses on the 2013 map, it's important to acknowledge subsequent administrative
reforms:

- 2016 Territorial Reform: The Midi-Pyrénées region merged with Languedoc-Roussillon to form
Occitanie.

- Impact on Mapping: Modern maps reflect these changes, but historical maps like the NA 525
remain invaluable for understanding pre-2016 regional identities.

Tips for Using the Carte région Midi-Pyrénées 2013 NA 525

- Cross-reference with Current Maps: To understand recent developments, compare with newer
editions.

- Use Digital Tools: Many maps are digitized, allowing zooming and layer toggling for detailed
analysis.

- Consult Legend and Scale Carefully: Accurate interpretation depends on understanding
symbols and distances.

- Combine with Other Data: Integrate demographic, economic, or environmental data for
comprehensive analysis.

Conclusion

The carte région Midi-Pyrénées 2013 NA 525 is a vital resource for anyone seeking a detailed
understanding of the region?s geography as it stood in 2013. From administrative boundaries and
transportation networks to natural features and points of interest, this map encapsulates the region’'s
complexity and diversity. Whether used for academic research, travel planning, or regional
development, mastering its features enables users to navigate and appreciate the rich tapestry of
Midi-Pyrénées?s landscape and infrastructure. Remember, maps are living documents?while this
one captures a snapshot from 2013, ongoing changes in infrastructure, administrative boundaries,
and natural features continue to shape the region today.

QuestionAnswer What is the ‘carte region Midi Pyrénées 2013 na 525' used for? It is a regional
map of the Midi Pyrénées area from 2013, often used for navigation, planning, and geographic
reference within the region. Where can | find the official ‘carte region Midi Pyrénées 2013 na 525'?
Official copies can typically be obtained from regional government offices, local bookstores, or
online map retailers specializing in geographic materials from 2013. What does the 'na 525' denote
in the map title? The 'na 525' likely refers to a specific map code or catalog number used by the
publisher or mapping agency to identify this particular map edition. Is the ‘carte region Midi
Pyrénées 2013 na 525’ still relevant for current navigation? While it provides a detailed snapshot of
the region in 2013, geographic features and infrastructure may have changed since then, so it
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should be used alongside updated sources for current navigation. Which areas are covered by the
‘carte region Midi Pyrénées 2013 na 525'? The map covers the entire Midi Pyrénées region,
including major cities such as Toulouse, Albi, and Rodez, along with surrounding towns and
geographic features. How detailed is the 'carte region Midi Pyrénées 2013 na 525' map? It offers
detailed geographic information suitable for regional planning, outdoor activities, and navigation,
including roads, natural features, and administrative boundaries. Can | purchase the 'carte region
Midi Pyrénées 2013 na 525' online? Yes, it may be available through online map retailers,
secondhand bookstores, or digital map archives that specialize in regional cartography from 2013.
Are there digital versions of the 'carte region Midi Pyrénées 2013 na 525' available? Some digital
versions or scanned reproductions may be available, but for official or high-quality copies, checking
with regional cartographic agencies or specialized map providers is recommended.

Related keywords: carte région Midi-Pyrénées 2013, carte touristique Midi-Pyrénées 2013, carte
administrative Midi-Pyrénées 2013, carte touristique région Midi-Pyrénées 2013, plan région
Midi-Pyrénées 2013, carte géographique Midi-Pyrénées 2013, carte département Midi-Pyrénées
2013, carte touristique France 2013, carte région Occitanie 2013, carte touristique Toulouse 2013

seeded region growing matlab code

Seeded Region Growing MATLAB Code

Seeded region growing is a powerful image segmentation technique widely used in medical imaging,
object detection, and computer vision tasks. It operates by selecting initial seed points within regions
of interest and iteratively expanding these regions based on similarity criteria, such as intensity or
color. Implementing seeded region growing in MATLAB offers flexibility and ease of customization,
making it an ideal choice for researchers and developers working on image analysis projects. In this
comprehensive guide, we will explore the MATLAB code for seeded region growing, detailing the
algorithm's logic, implementation steps, and practical considerations to produce accurate and
efficient segmentation results.

Understanding Seeded Region Growing Algorithm
What is Seeded Region Growing?

Seeded region growing is an image segmentation technique that starts with predefined seed points
within the image. These seeds act as the initial pixels representing different regions. The algorithm

then examines neighboring pixels and adds them to the region if they meet certain similarity criteria,
such as intensity difference thresholds. This process continues iteratively until no more neighboring
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pixels satisfy the inclusion criteria, resulting in segmented regions.
Key Concepts
- Seed points: User-defined or automatically selected pixels within each region of interest.
- Region growth criteria: Conditions based on pixel similarity (e.g., intensity, color).
- Neighborhood system: Usually 4-connected or 8-connected pixels considered during growth.

- Stopping condition: When no more pixels satisfy the similarity criteria or the entire image has
been processed.

Implementing Seeded Region Growing in MATLAB
Prerequisites

Before diving into the code, ensure you have:

- A suitable image loaded into MATLAB (grayscale or color).
- Defined seed points for each region, either manually or automatically.
- Understanding of MATLAB data structures such as matrices, logical arrays, and queues.

Step-by-Step Implementation Overview

The core steps involved in MATLAB implementation are:
- Preprocessing the input image (if necessary).
- Initializing seed points and creating a label matrix for segmented regions.
- Defining similarity thresholds and neighborhood connectivity.

- Iteratively growing regions based on the similarity criteria.
- Finalizing the segmented image with assigned labels or colors.

Sample MATLAB Code for Seeded Region Growing
Complete MATLAB Script
““matlab

% Seeded Region Growing MATLAB Code
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% Clear workspace and command window

clear; clc; close all;

% Read input image (convert to grayscale if needed)

img = imread('your_image.jpg"); % Replace with your image path

if size(img,3) ==

img = rgb2gray(img);

end

img = double(img);

% Display original image

figure; imshow(uint8(img));

title('Original Image");

% Manual seed points (can be replaced with automatic seed detection)

% Example: select seed points via ginput

figure; imshow(uint8(img));

title('Select Seed Points for Each Region’);

hold on;

disp(‘Click on seed points for each region. Press Enter when done.");

[xs, ys] = ginput; % User clicks seed points

hold off;

numSeeds = length(xs);

seeds = [round(ys), round(xs)]; % [row, col] format
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% Initialize label matrix

labelMat = zeros(size(img));

currentLabel = 1;

% Assign seed points to label matrix

for i = 1:numSeeds

r = seeds(i,1);

¢ = seeds(i,2);

labelMat(r,c) = currentLabel,

currentLabel = currentLabel + 1;

end

% Define similarity threshold

threshold = 15; % Adjust based on image contrast

% Define neighborhood connectivity (4 or 8)

connectivity = 8;

% Initialize a queue for region growing

% Each element: [row, col, label]

queue =[J;

% Add seed points to queue

for i = 1:numSeeds

gueue = [queue; seeds(i,1), seeds(i,2), i];

end

Vol. 2021, Issue 5
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% Define neighbor offsets based on connectivity

if connectivity ==

neighbors =[-1,0;1,0;0,-1;0,1;

elseif connectivity ==

neighbors=1[-1,-1;-1,0;-1,1;0,-1;0,1;1,-1;1,0; 1, 1];

else

error(‘Connectivity must be 4 or 8);

end

% Region Growing Algorithm

while ~isempty(queue)

% Dequeue the first element

current = queue(1,:);

queue(l,:) = [I;

r = current(1);

c = current(2);

Ibl = current(3);

% Check neighbors

for k = 1:size(neighbors,1)

r_n =r + neighbors(k,1);

c_n = ¢ + neighbors(k,2);

% Check for boundary conditions
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ifr n>=1&&r n=1&&c n
if labelMat(r_n, c_n) ==

% Calculate intensity difference
diff = abs(img(r, c) - img(r_n, c_n));

if diff
% Assign label

labelMat(r_n, c_n) = Ibl;

% Add to queue for further growth
gueue = [queue; r_n, c_n, Ibl];

end

end

end

end

end

% Visualize segmented regions

% Assign random colors to each region

numRegions = max(labelMat(:));

coloredLabels = label2rgh(labelMat, ‘jet’, 'k', 'shuffle’);

figure; imshow(coloredLabels);

title('Segmented Image using Seeded Region Growing');

Explanation of the MATLAB Code

Vol. 2021, Issue 5
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Loading and Preparing the Image

- The code begins by reading an image file and converting it to grayscale if it's a color image. This
simplifies intensity comparisons, especially for monochromatic segmentation.
Seed Point Selection

- Seeds are selected manually via "ginput’, allowing users to click on the image to specify initial
seed points for different regions.

- Alternatively, seed points can be automatically selected based on prior knowledge or feature
detection algorithms.
Initializing Labels and Queue

- A label matrix “labelMat is initialized with zeros, indicating unassigned pixels.

- Seed points are assigned unique labels, and these are added to the processing queue for
region growth.
Region Growing Process

- The algorithm processes each seed point in the queue.

- For each pixel, neighboring pixels are examined based on the chosen connectivity.

- If a neighbor pixel's intensity difference from the current pixel is within the threshold, it is labeled
as part of the region and added to the queue for further expansion.
Visualization of Results

- After the growth process completes, the labeled regions are visualized using “label2rgb”, which
assigns different colors to distinct regions for easy interpretation.

Practical Considerations

Choosing Threshold Values

- The threshold parameter significantly influences segmentation quality.
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- A smaller threshold produces finer segmentation but may under-segment regions.

- Larger thresholds may merge distinct regions, reducing segmentation accuracy.

- It's advisable to experiment with different thresholds or adaptively determine thresholds based
on image statistics.

Seed Point Selection Strategies

- Manual seed selection via visualization is straightforward but time-consuming.
- Automatic seed detection techniques include:

- Threshold-based seed detection using intensity histograms.
- Feature detection methods like corner detection or blob detection.
- Machine learning approaches for seed point prediction.

Connectivity Choice
- 4-connectivity considers only the pixels directly horizontal and vertical.
- 8-connectivity includes diagonals, providing more natural region expansion but increasing

computational complexity.

Optimizations

- For large images or real-time applications, optimize the code by:

- Using logical indexing to reduce processing time.
- Implementing the region growing with a queue data structure optimized for performance.
- Parallel processing if available.

Extensions and Variations

- Incorporate color information for colored images.

- Use adaptive thresholds based on local image statistics.

- Combine with edge detection for better boundary preservation.
- Implement multi-region segmentation with priority queues.
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Conclusion

Seeded region growing in MATLAB is a versatile and intuitive segmentation technique that can be
tailored to various applications. By carefully selecting seed points, thresholds, and connectivity,
users can achieve precise segmentation results suitable for medical imaging, object recognition, and
more. The provided

Seeded Region Growing MATLAB Code: A Comprehensive Review

Seeded region growing is a fundamental image segmentation technique widely used in computer
vision and image processing. Its strength lies in its simplicity, intuitive approach, and ability to
produce meaningful regions based on predefined seed points. MATLAB, being a popular platform
for image processing, offers various implementations of seeded region growing algorithms, either
through built-in functions or custom scripts. In this review, we explore the intricacies of seeded
region growing MATLAB code, its features, applications, advantages, limitations, and practical
considerations to help researchers and developers make informed decisions when implementing or
utilizing this technique.

Introduction to Seeded Region Growing

Seeded region growing is a region-based image segmentation method that involves selecting initial
seed points within the image and expanding these regions iteratively based on certain homogeneity
criteria. The core idea is to start with seed pixels and incorporate neighboring pixels that meet
specific similarity measures, such as intensity or color, until no more pixels satisfy the inclusion
criteria. This process results in segmented regions that ideally correspond to meaningful objects or
areas within the image.

Fundamentals of Seeded Region Growing MATLAB Code

Implementing seeded region growing in MATLAB involves several key components:

- Seed point initialization: Selecting initial seed pixels manually or automatically.

- Region growth criteria: Defining similarity measures (e.g., intensity difference, color distance).

- Region expansion: lteratively adding neighboring pixels that meet the criteria.

- Stopping condition: When no new pixels satisfy the inclusion criteria or a maximum region size
is reached.

A typical MATLAB implementation uses data structures such as queues or stacks to manage the
growth process, along with image matrices to store pixel data and region labels.
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Features and Capabilities of Seeded Region Growing MATLAB Code

- Flexibility in Seed Selection

- Manual seed placement allows precise control, ideal for expert-guided segmentation.
- Automatic seed detection algorithms can be integrated for unsupervised segmentation.

- Customizable Similarity Measures

- Intensity-based metrics, such as absolute difference or Euclidean distance.
- Color-based measures for RGB or other color spaces.
- Texture or gradient-based criteria can also be incorporated.

- Multi-region Segmentation

- The code can be adapted to handle multiple seeds simultaneously, enabling the segmentation
of complex scenes.

- Interactive and Automated Modes

- MATLAB GUIs can facilitate user interaction for seed selection.
- Batch processing scripts enable automation for large datasets.

- Visualization and Post-processing
- Results can be visualized in real-time during growth.

- Post-processing steps like morphological operations can refine segmented regions.

Advantages of Using Seeded Region Growing MATLAB Code



Carte region midi pyrenees 2013 na 525 Full Version Vol. 2021, Issue 5

- Intuitive and Easy to Understand: The algorithm mimics human perception, making it
conceptually straightforward.

- Control Over Segmentation: Seed placement provides direct influence over the resulting
regions.

- Adaptability: Easily customizable to different image modalities and features.

- Computational Efficiency: For small to medium-sized images, MATLAB implementations are fast
enough for interactive use.

- Good for Homogeneous Regions: Performs well when objects have uniform intensity or color.

Limitations and Challenges

- Seed Dependence: The quality of segmentation heavily relies on initial seed placement, which
may require expert knowledge.

- Over-segmentation or Under-segmentation: Improper seed selection or similarity thresholds can
lead to inaccurate results.

- Sensitivity to Noise: Noise can cause the region to grow into undesired areas unless
pre-processing is applied.

- Computational Cost for Large Images: The iterative process can become slow when dealing
with high-resolution images.

- Difficulty Handling Complex Boundaries: Irregular or textured boundaries may challenge the
homogeneity criteria.

Practical Implementation in MATLAB

Implementing seeded region growing in MATLAB involves understanding several core steps. Below
is an outline of a typical workflow:

1. Image Loading and Pre-processing

““matlab

img = imread('sample_image.jpg");

gray_img = rgb2gray(img); % Convert to grayscale if needed
% Optional filtering to reduce noise

filtered_img = medfilt2(gray_img, [3 3]);
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2. Seed Point Selection

- Manual selection using “ginput’:
““matlab
imshow(gray_img);
title('Select seed points’);
[X, y] = ginput(n); % n is the number of seeds

seeds = round([x, y]):

- Automatic seed detection based on intensity thresholds or feature detection.
3. Initialization of Data Structures
““matlab
[rows, cols] = size(gray_img);
region_labels = zeros(rows, cols);
visited = false(rows, cols);
queue =];
region_id = 1;

% Assign seed points
for i = 1:size(seeds, 1)
x = seeds(i,1);

y = seeds(i,2);
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region_labels(y, x) = region_id;
visited(y, x) = true;
qgueue = [queue; Y, X];

end

4. Region Growing Loop
““matlab

threshold = 10; % Similarity threshold
while ~isempty(queue)

[current_y, current_x] = deal(queue(l1,1), queue(1,2));
queue(l,:) = [J;

neighbors = [current_y-1, current_x;
current_y+1, current_x;

current_y, current_x-1;

current_y, current_x+1];

fork =1:4

ny = neighbors(k,1);

nx = neighbors(k,2);

if ny >= 1 && ny =1 && nx
if ~visited(ny, nx)

diff = abs(double(gray_img(ny, nx)) - double(gray_img(current_y, current_x)));
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if diff
region_labels(ny, nx) = region_id;

visited(ny, nx) = true;
gueue = [queue; ny, nx];
end

end

end

end

end

5. Visualization of Results
““matlab
figure; imshow(label2rgb(region_labels));

title('Seeded Region Growing Segmentation’);

Advanced Topics and Variations

- Multi-Seed and Multi-Region Handling

Vol. 2021, Issue 5

- The code can be extended to handle multiple seeds, each representing different regions.
- Assign unique labels to each seed and grow regions simultaneously while preventing overlaps.

- Adaptive Thresholding
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- Instead of a fixed similarity threshold, adaptive methods can analyze local image statistics to
determine appropriate thresholds dynamically.

- Incorporating Texture and Color Features

- Moving beyond grayscale intensity, color spaces like HSV or Lab can be used for more nuanced

segmentation.
- Texture filters or gradient-based features can improve segmentation of complex scenes.

- Combining with Other Segmentation Techniques

- Seeded region growing can be integrated with watershed, clustering, or deep learning methods
for enhanced performance.

Applications of Seeded Region Growing in MATLAB

- Medical imaging (e.g., tumor segmentation in MRI or CT scans)
- Remote sensing (e.g., land cover classification)

- Industrial inspection (e.g., defect detection)

- Object recognition and tracking

- Image editing and object extraction

Conclusion and Recommendations

Seeded region growing MATLAB code remains a versatile and intuitive approach for image
segmentation, especially suited for scenarios where regions are homogeneous and seed points can
be reliably identified. Its ease of implementation, coupled with MATLAB?s powerful visualization
capabilities, makes it a popular choice among researchers and practitioners. However, users must
be mindful of its limitations, particularly its dependence on seed placement and sensitivity to noise.
To maximize its effectiveness, it is recommended to combine seeded region growing with
pre-processing steps like noise reduction, and to consider adaptive thresholds or multi-feature
analysis for complex images.

For those developing or utilizing MATLAB code for seeded region growing, attention should be paid
to optimizing the algorithm for larger images, possibly through parallelization or code vectorization.
Additionally, integrating user-friendly interfaces can facilitate broader adoption, especially in clinical
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or industrial settings. Overall, with thoughtful implementation and parameter tuning, seeded region
growing remains a powerful tool in the image segmentation toolbox.

In summary, MATLAB implementations of seeded region growing are characterized by their
flexibility, simplicity, and effectiveness in segmenting homogeneous regions. While they require
careful seed placement and parameter selection, their adaptability and ease of visualization make
them invaluable in various image analysis applications. Continued development and integration with
advanced features can further enhance their capabilities, ensuring their relevance in the evolving
landscape of image processing.

QuestionAnswer What is seeded region growing in MATLAB and how does it work? Seeded
region growing is an image segmentation technique that starts with user-defined seed points and
iteratively adds neighboring pixels that meet similarity criteria, effectively grouping regions based on
intensity or color. In MATLAB, it involves initializing seed points and expanding regions based on
similarity thresholds. How can | implement seeded region growing in MATLAB? You can implement
seeded region growing in MATLAB by selecting seed points, defining similarity criteria (like intensity
difference), and using algorithms that iteratively check neighboring pixels to grow the region.
MATLAB code often uses loops and masks to perform this process efficiently. What are common
applications of seeded region growing in MATLAB? Common applications include medical image
segmentation (e.g., tumor detection), object segmentation in computer vision, and extracting regions
of interest in satellite or aerial imagery. How do | select seed points effectively in MATLAB for region
growing? Seed points can be selected manually via user input functions like ginput(), or
automatically based on image features such as intensity peaks or edge detection. Proper seed
placement is crucial for accurate segmentation. What parameters do | need to tune in seeded region
growing MATLAB code? Key parameters include the similarity threshold (to decide whether
neighboring pixels should be added to the region), maximum region size, and the criteria for region
growth (e.g., intensity difference). Tuning these affects segmentation quality. Can seeded region
growing handle noisy images in MATLAB? Seeded region growing can be sensitive to noise, which
may cause incorrect region merging. Preprocessing steps like noise reduction (e.g., median filtering)
can improve results. Additionally, adjusting similarity thresholds helps mitigate noise effects. Are
there any MATLAB toolboxes or functions that facilitate seeded region growing? While MATLAB
does not have a dedicated seeded region growing function, image processing functions like
'regionprops’, 'imsegfmm’, and custom scripts or toolboxes shared by the community can assist in
implementing seeded region growing algorithms. How can | visualize the segmented regions after
running seeded region growing in MATLAB? You can overlay the segmented mask on the original
image using functions like 'imshow' combined with 'hold on' and 'imshow’ or 'patch’ to display
boundaries. Using 'bwboundaries' helps extract and visualize region contours. What are the
limitations of seeded region growing in MATLAB? Limitations include sensitivity to seed placement,
noise, and the choice of thresholds. It may also struggle with regions that have similar intensities or
textures, leading to over- or under-segmentation. Proper preprocessing and parameter tuning are
essential.
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