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Matlab Code for Image Segmentation Using Thresholding: A Practical Guide

matlab code for image segmentation using thresholding is a fundamental topic
for

anyone diving into image processing and computer vision. Whether you are a student,
researcher, or developer, understanding how to segment images e?ectively can unlock
numerous applications?from medical imaging to object detection. Thresholding stands
out as one of the simplest yet powerful techniques for separating objects from the
background in an image. This article will walk you through the essentials of image
segmentation using thresholding in MATLAB, complete with practical code examples, tips,
and explanations to help you grasp the concepts with ease.

Understanding Image Segmentation and Thresholding

Image segmentation is the process of partitioning an image into multiple segments or
regions to simplify its representation and make it easier to analyze. The goal is to isolate
objects or features within an image, which is crucial for tasks such as pattern recognition,
tracking, and image analysis.

Thresholding is one of the most straightforward segmentation techniques. It works by
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converting a grayscale image into a binary image, where pixels are classi?ed as either
foreground or background based on a threshold value. Pixels with intensity above the
threshold are set to one class (often white), and those below are set to another (often
black).

Why Use Thresholding for Image Segmentation?

Thresholding is favored for its simplicity and speed. It requires minimal computation,
making it suitable for real-time applications. Additionally, thresholding can be applied
globally or locally:

Global Thresholding: Uses a single threshold value for the entire image.

Adaptive (Local) Thresholding: Calculates thresholds for smaller regions,
useful

when lighting conditions vary across the image.

MATLAB o?ers built-in functions to perform thresholding e?ciently, which we will explore
shortly.

Getting Started with Matlab Code for Image Segmentation Using
Thresholding

Let?s dive into a basic example of how to implement image segmentation using
thresholding in MATLAB. We?ll start with a grayscale image and segment it by applying a
threshold.

““matlab

% Read the grayscale image
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img = imread('coins.png’); % Example image included with MATLAB
imshow(img);

title('Original Grayscale Image’);

% Convert image to double for processing
img_double = im2double(img);

% De?ne a global threshold value
threshold = 0.5;

% Apply thresholding

binary_img = img_double > threshold;

% Display the segmented image

?qgure;

imshow(binary_img);

title('Segmented Image using Global Thresholding’);

In this example, coins.png’ is a sample image provided by MATLAB. We convert the
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image to a double-precision format to work with normalized pixel values ranging from 0 to

1. The threshold is set at 0.5, meaning all pixels with intensity greater than 0.5 are

considered foreground.

Choosing the Right Threshold Value

Selecting the threshold value is critical. A threshold too low or too high can lead to under-

segmentation or over-segmentation. You can manually experiment with di?erent values or
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use automatic methods like Otsu?s method.
““matlab

% Automatic threshold using Otsu's method

level = graythresh(img);

% Segment the image using the calculated threshold
binary_img_otsu = imbinarize(img, level);

?qgure;

imshow(binary_img_otsu);

title('Segmented Image using Otsu?s Thresholding’);

Otsu?s method computes an optimal threshold by maximizing the variance between the
foreground and background classes, making it highly e?ective for bimodal histograms.
Advanced Tips for Image Segmentation Using Thresholding in
MATLAB

While basic thresholding is straightforward, real-world images often pose challenges like
noise, uneven illumination, or overlapping intensities. Here are some tips to improve
segmentation results:

Preprocessing the Image

Before thresholding, applying ?lters to reduce noise or enhance contrast can signi?cantly

boost segmentation quality.
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Use ‘med?It2" for median ?ltering to remove salt-and-pepper noise.

Apply histogram equalization ("histeq’) to improve contrast.
““matlab

% Median ?ltering

?ltered_img = med?It2(img);

% Histogram equalization

eq_img = histeq(?Itered_img);

% Thresholding after preprocessing

level = graythresh(eq_img);

binary_img = imbinarize(eq_img, level);
imshow(binary_img);

title('Segmented Image after Preprocessing’);

Adaptive Thresholding for Uneven Lighting

When images su?er from varying lighting conditions, global thresholding may fail.

Adaptive thresholding calculates a threshold for small regions, adapting to local

variations.

MATLAB?s "adaptthresh’ function can be used:
““matlab

% Adaptive thresholding

T = adaptthresh(img, 0.5);
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binary_img_adaptive = imbinarize(img, T);
imshow(binary_img_adaptive);

title('Segmented Image using Adaptive Thresholding’);

This technique is particularly useful in medical imaging or outdoor scenes with shadows.
Postprocessing the Segmented Image

Postprocessing helps clean up the segmented output:

Remove small objects using "bwareaopen'.

Fill holes with “im?II".

Smooth edges with morphological operations like 'imerode” and “imdilate".
““matlab

% Remove small objects

clean_img = bwareaopen(binary_img, 50);

% Fill holes

?lled_img = im?ll(clean_img, 'holes’);

% Morphological smoothing

se = strel('disk’, 3);

smoothed_img = imopen(?lled_img, se);

imshow(smoothed_img);

title('"Postprocessed Segmented Image);
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Practical Applications of Matlab Code for Image Segmentation

Using Thresholding

Understanding how to segment images with thresholding in MATLAB has a broad range of
applications:

**Medical Imaging:** Identifying tumors, segmenting organs, or detecting

abnormalities.

**|Industrial Inspection:** Detecting defects or quality control in manufacturing.
**Remote Sensing:** Extracting land features or water bodies from satellite images.
*Document Analysis:** Separating text from background in scanned documents.
**Qbject Tracking:** Isolating moving objects in video frames for surveillance.

Because thresholding is computationally light, it?s often the starting point before moving
on to more complex segmentation methods like clustering or deep learning-based
approaches.

Integrating Thresholding with Other Techniques

In many scenarios, thresholding is combined with other image processing steps for
enhanced results. For example:

Use edge detection to re?ne boundaries after thresholding.

Combine thresholding with region-growing algorithms for better segmentation.

Employ color space transformations before thresholding for color images.

This ?exibility makes MATLAB a powerful environment for experimenting with various



Matlab Code For Image Segmentation Using Reference Vol. 2023, Issue 4

approaches.

Summary and Further Exploration

Exploring matlab code for image segmentation using thresholding opens the door to
understanding fundamental image analysis techniques. Starting with simple global
thresholding and advancing to adaptive and postprocessing methods allows you to tackle
diverse image challenges e?ciently. MATLAB?s rich set of built-in functions simpli?es
these tasks, enabling you to focus on application development and experimentation.

As you grow more comfortable, consider exploring multi-level thresholding, color image
segmentation, or integrating machine learning techniques for even more robust
segmentation outcomes. The journey through thresholding in MATLAB is both educational
and practical, o?ering immediate bene?ts for many image processing projects.
Question

Answer

What is image

segmentation using

thresholding in MATLAB?

Image segmentation using thresholding in MATLAB

involves separating an image into di?erent regions based

on pixel intensity values. By selecting a threshold value,

pixels are classi?ed as foreground or background, enabling
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simpler analysis and processing.

How do | perform basic

image segmentation using

a global threshold in

MATLAB?

You can perform basic image segmentation by converting

the image to grayscale, selecting a threshold value, and

then applying it to create a binary image. For example:

graylmage = rgb2gray(inputimage); binarylmage =

graylmage > thresholdValue;

Can MATLAB automatically

determine the optimal

threshold for image

segmentation?

Yes, MATLAB's 'graythresh’ function computes an

automatic global threshold using Otsu's method, which

maximizes the between-class variance. You can then use

this threshold with 'imbinarize' to segment the image.

What MATLAB functions

are commonly used for

image thresholding
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segmentation?

Common MATLAB functions for thresholding include

'rgb2gray’ to convert images to grayscale, 'graythresh' to

compute the threshold automatically, ‘imbinarize' to apply

thresholding, and logical operators for manual

thresholding.

How can | implement multi-

level thresholding for

image segmentation in

MATLAB?

Multi-level thresholding can be implemented using

functions like 'multithresh’ to compute multiple thresholds.

Then, 'imquantize' segments the image into multiple

regions based on these thresholds.

What are some tips to

improve image

segmentation results when

using thresholding in

MATLAB?

To improve results, pre-process the image using ?lters to
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reduce noise, choose adaptive or multi-level thresholding

for images with varying illumination, and post-process the

binary image using morphological operations like ‘imopen’

or 'imclose’ to re?ne segmented regions.

Matlab Code for Image Segmentation Using Thresholding: An In-Depth Review

matlab code for image segmentation using thresholding serves as a
foundational

approach in image processing, widely adopted for its simplicity and e?ectiveness in
partitioning images into meaningful regions. Image segmentation remains a critical step in
various computer vision applications, ranging from medical imaging diagnostics to object
recognition in autonomous systems. Thresholding, in particular, 0?ers an intuitive means
of separating foreground from background based on pixel intensity values. This article
explores the nuances of implementing image segmentation through thresholding in
MATLAB, analyzing code structures, algorithmic variations, and practical considerations.
Understanding Image Segmentation and Thresholding in MATLAB
Image segmentation refers to the process of dividing an image into multiple segments or
sets of pixels that share common characteristics. The goal is to simplify or change the
representation of an image into something that is more meaningful and easier to analyze.
Thresholding is one of the simplest segmentation techniques, where pixels are classi?ed
based on intensity values relative to a chosen threshold.

MATLAB, a high-level language and environment for numerical computing, o?ers
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extensive support for image processing. Its Image Processing Toolbox provides built-in
functions to facilitate thresholding-based segmentation, making it a preferred platform for
prototyping and research.

Basic Concepts of Thresholding

Thresholding techniques operate by examining each pixel's intensity and comparing it to
a prede?ned threshold value:

Global Thresholding: A single threshold is applied across the entire image.
Pixels

with intensities above this threshold are classi?ed as foreground, while those below
are background.

Adaptive Thresholding: Threshold values vary over the image, suitable for

images with uneven illumination.

Otsu's Method: An automatic global thresholding technique that determines the
3.

optimal threshold by maximizing inter-class variance.

MATLAB's ?exibility allows for implementation of these methods with concise and

readable code, enabling rapid experimentation and deployment.

Implementing MATLAB Code for Image Segmentation Using

Thresholding
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To illustrate the approach, consider a grayscale image requiring segmentation via global
thresholding. The MATLAB code snippet below demonstrates the process:
““matlab

% Read the grayscale image

img = imread(image.jpg);

% Convert to grayscale if the image is RGB

if size(img,3) ==

img = rgb2gray(img);

end

% De?ne a global threshold value (e.g., 128)

thresholdValue = 128;

% Apply thresholding to create a binary image

binarylmage = img > thresholdValue;

% Display original and segmented images

?qgure;

subplot(1,2,1);

imshow(img);

title('Original Grayscale Image’);

subplot(1,2,2);

imshow(binarylmage);

title('Segmented Image Using Thresholding’);
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This example highlights the straightforward implementation of segmentation by
comparing pixel values against a ?xed threshold. However, the choice of threshold greatly
impacts segmentation quality, which leads to more advanced methods like Otsu's
algorithm.

Leveraging Otsu's Method for Automatic Threshold Selection

Manually selecting thresholds can be subjective and error-prone. MATLAB's "graythresh
function computes an optimal threshold using Otsu's method. Here is how it can be
integrated:

““matlab

% Read and convert image to grayscale

img = imread('image.jpg);

if size(img,3) ==

img = rgb2gray(img);

end

% Calculate the threshold using Otsu's method

thresholdLevel = graythresh(img);

% Convert the threshold to the [0,255] scale

thresholdValue = thresholdLevel * 255;

% Apply thresholding
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binarylmage = imbinarize(img, thresholdLevel);
% Visualize results

?gure;

subplot(1,2,1);

imshow(img);

title('Original Image’);

subplot(1,2,2);

imshow(binarylmage);

title([ Segmented Image (Otsu Threshold =, num2str(thresholdValue), ")7);

Otsu's method improves robustness by adapting the threshold based on the image
histogram, often yielding superior segmentation compared to ?xed thresholding.
Comparing Thresholding Techniques in MATLAB

When evaluating the e?ectiveness of various thresholding methods, several factors should
be considered:

Complexity of Implementation: Global thresholding requires minimal code and

computational resources, whereas adaptive methods involve more complex
calculations.
Image Characteristics: Images with uniform lighting are well-suited for global

2.
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thresholding, but adaptive thresholding excels in cases with shadows or gradients.

Accuracy and Precision: Otsu's method generally outperforms manual
threshold

selection in terms of segmentation accuracy.

Computational E?ciency: Global thresholding is fastest, making it ideal for real-
4.

time applications, while adaptive methods may introduce latency.

MATLAB's built-in image processing functions allow users to experiment with these
approaches seamlessly, enabling informed decisions based on speci?c application needs.
Adaptive Thresholding in MATLAB

For images with variable illumination, adaptive thresholding calculates thresholds for
smaller regions. MATLAB does not have a direct function for adaptive thresholding in older
versions but can be implemented using “blockproc™ or by leveraging third-party

toolboxes. A simpli?ed example using mean ?ltering is as follows:

““matlab

% Read the image

img = imread('image.jpg");

if size(img,3) ==

img = rgb2gray(img);

end
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% De?ne block size for local thresholding

blockSize = 15;

% Compute local mean using a ?lter

localMean = im?lter(double(img), fspecial(‘average', blockSize), ‘replicate");
% Create binary image by comparing pixels to local mean
binaryimage = img > localMean,;

% Display results

?qgure,

subplot(1,2,1);

imshow(img);

title('Original Image');

subplot(1,2,2);

imshow(binarylmage);

title('Adaptive Thresholding Result');

This approach is more resilient to lighting variations but may require parameter tuning for
block size and ?Itering method.

Pros and Cons of Using MATLAB Code for Image Segmentation

via Thresholding

Implementing image segmentation through thresholding in MATLAB presents several
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advantages:

Simplicity: Thresholding algorithms are easy to understand and implement,

making MATLAB an accessible platform for beginners and professionals alike.

Speed: Thresholding is computationally e?cient, suitable for applications
requiring

2.

real-time processing.

Extensive Support: MATLAB?s Image Processing Toolbox provides robust
3.

functions, documentation, and community support.

Customization: Users can modify thresholding logic or combine it with other
4.,

segmentation techniques to enhance performance.

However, there are limitations to consider:

Sensitivity to Noise: Thresholding can be a?ected by image noise, leading to

inaccurate segmentation.
Limited to Intensity-Based Segmentation: It does not exploit color, texture, or
2.

shape information, which might be crucial for complex images.
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Di?culty with Complex Images: Images with overlapping intensity ranges
3.

between foreground and background may not segment well using thresholding

alone.

By understanding these strengths and weaknesses, users can better integrate MATLAB
code for image segmentation using thresholding within larger image analysis work?ows.
Integrating Thresholding with Other Image Processing Techniques
Thresholding often serves as an initial step in a multi-stage segmentation pipeline.
MATLAB facilitates combining thresholding with morphological operations, edge detection,
and region-based methods to re?ne results:

““matlab

% After thresholding

binarylmage = imbinarize(img, graythresh(img));

% Remove small objects (noise)

cleanimage = bwareaopen(binarylmage, 50);

% Fill holes within objects

?lledimage = im?ll(cleanimage, 'holes’);

% Display processed image

?qgure,

imshow(?lledimage);

title('Re?ned Segmentation after Morphological Operations’);
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Such combinations enhance segmentation quality, particularly in noisy or cluttered
images.

The use of MATLAB code for image segmentation using thresholding remains a pivotal
technique in the image processing domain. Its balance of simplicity and e?ectiveness
continues to support a vast range of applications, especially when supplemented with
MATLAB?s rich ecosystem of tools and functions. While thresholding may not always
address the complexity of every image segmentation challenge, its role as a foundational
method is indisputable and invaluable in rapid prototyping and educational contexts.
image segmentation, thresholding technique, matlab image processing, binary
thresholding, otsu thresholding matlab, adaptive thresholding matlab, grayscale image
segmentation, image binarization matlab, region-based segmentation, matlab code

examples

Allgemeine psychologie

Allgemeine Psychologie ist ein bedeutender Zweig der Psychologie, der sich mit den
grundlegenden Prinzipien und Gesetzmalligkeiten des menschlichen Erlebens und Verhaltens
beschéftigt. Sie bildet die Basis fur das Verstandnis verschiedener psychologischer Phanomene und
dient als Fundament fir spezielle Bereiche wie die klinische Psychologie, die
Entwicklungspsychologie oder die Sozialpsychologie. In diesem Artikel geben wir einen
umfassenden Uberblick tiber die allg. Psychologie, ihre wichtigsten Themen, Theorien und
Anwendungsbereiche.

Was ist Allgemeine Psychologie?
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Die allgemeine Psychologie beschaftigt sich mit den grundlegenden Mechanismen, die das
menschliche Verhalten und Erleben steuern. Sie untersucht die Prozesse, die bei allen Menschen
ahnlich sind, unabhangig von kulturellen, sozialen oder individuellen Unterschieden.

Zu den zentralen Fragestellungen zahlen:

- Wie nehmen wir unsere Umwelt wahr?

- Wie verarbeiten wir Informationen?

- Wie steuern wir unsere Bewegungen und Handlungen?

- Welche Faktoren beeinflussen unsere Wahrnehmung, Aufmerksamkeit, Gedéachtnis, Motivation
und Emotionen?

Die Allgemeine Psychologie bildet somit die theoretische Basis fir das Verstandnis menschlicher
Funktionen und legt die Grundlagen flir angewandte psychologische Disziplinen.

Geschichte der Allgemeinen Psychologie

Die Geschichte der allgemeinen Psychologie reicht bis ins 19. Jahrhundert zurtick. Mit der
Grindung des ersten Experimentalpsychologischen Instituts durch Wilhelm Wundt in Leipzig 1879
begann die systematische Erforschung menschlicher Psyche anhand wissenschaftlicher Methoden.

Wichtige Meilensteine in der Entwicklung der allgemeinen Psychologie sind:

- Strukturalismus (Wilhelm Wundt, Edward Titchener): Untersuchung der bewussten Erfahrung
durch Introspektion.

- Funktionalismus (William James): Fokus auf die Funktionen psychischer Prozesse und deren
Anpassungsfahigkeit.

- Behaviorismus (John B. Watson, B.F. Skinner): Betonung beobachtbaren Verhaltens und
Lernprozesse.

- Kognitive Wende (1950er Jahre): Rickkehr zu inneren mentalen Prozessen wie Wahrnehmung,
Gedéachtnis und Denken.

Heute vereint die allgemeine Psychologie verschiedene Anséatze, um menschliches Verhalten
ganzheitlich zu verstehen.

Zentrale Themen der Allgemeinen Psychologie

Die allgemeine Psychologie beschaftigt sich mit einer Vielzahl von Themen, die die Grundlage fir
das menschliche Erleben bilden.
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Wahrnehmung
Die Wahrnehmung ist der Prozess, durch den wir Informationen aus unserer Umwelt aufnehmen

und interpretieren. Sie umfasst:

- Sinnesorgane (Auge, Ohr, Haut etc.)
- Verarbeitung im Gehirn
- Phanomene wie lllusionen und Verzerrungen

Aufmerksamkeit

Aufmerksamkeit steuert, welche Reize wir bewusst wahrnehmen und welche ignorieren. Sie ist
entscheidend fur Lernprozesse und die effiziente Bewaltigung komplexer Situationen.

Gedéachtnis
Das Gedachtnis ermdglicht das Speichern, Behalten und Abrufen von Informationen. Es wird in

verschiedene Arten unterteilt:

- Sensorisches Gedachtnis
- Kurzzeitgedachtnis
- Langzeitgedachtnis
Motivation und Emotionen
Motivation treibt unser Verhalten an, wahrend Emotionen unsere Reaktionen auf bestimmte

Situationen steuern. Beide sind eng miteinander verbunden und beeinflussen unsere
Entscheidungen.

Kognitive Prozesse

Hierbei handelt es sich um Denkprozesse wie Problemldsen, Urteilen, Entscheiden und Sprache.
Sie sind essenziell fir komplexes menschliches Verhalten.

Wichtige Theorien in der Allgemeinen Psychologie

Verschiedene Theorien versuchen, die zugrunde liegenden Mechanismen menschlichen Verhaltens
zu erklaren.
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Wahrnehmungstheorien

- Gestaltgesetze: Prinzipien, nach denen wir visuelle Reize organisieren (z.B. Nahe, Ahnlichkeit).

- Signalentropie: Theorie, die beschreibt, wie das Gehirn relevante Signale aus Rauschen
herausfiltert.
Lern- und Gedachtnistheorien

- Klassisches Konditionieren (Pawlow): Lernen durch Verknupfung von Reizen.

- Operantes Konditionieren (Skinner): Verhalten wird durch Konsequenzen beeinflusst.

- Informationsverarbeitung: Modelliert das Gedachtnis als eine Art Computer, der Informationen
verarbeitet.
Motivations- und Emotionstheorien

- Hierarchie der Bedirfnisse (Maslow): Grundbedurfnisse bis hin zu Selbstverwirklichung.

- Zwei-Faktoren-Theorie (Schachter & Singer): Emotion entsteht durch physiologische Erregung
und kognitive Interpretation.

Anwendungsbereiche der Allgemeinen Psychologie
Die Erkenntnisse der allgemeinen Psychologie finden in vielen praktischen Bereichen Anwendung.
Psychische Gesundheit und Therapie

Verstehen der Grundmechanismen menschlichen Verhaltens hilft bei der Diagnose und Behandlung
psychischer Stérungen.

Bildung und Lernen

Wissenschaftliche Erkenntnisse Uber Aufmerksamkeit, Gedachtnis und Motivation verbessern
Lehrmethoden und Lernprozesse.

Arbeitswelt und Organisationspsychologie

Optimierung von Arbeitsprozessen, Mitarbeitermotivation und Teamdynamik basieren auf
psychologischen Prinzipien.
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Verkehrssicherheit und Alltagspsychologie

Aufklarung Gber menschliches Fehlverhalten im StralRenverkehr oder Alltagssituationen.

Methoden der Allgemeinen Psychologie

Um menschliches Verhalten zu erforschen, kommen verschiedene wissenschaftliche Methoden zum
Einsatz:

- Experimente: Kontrolle und Manipulation von Variablen.

- Beobachtung: Systematische Erfassung von Verhalten.

- Befragungen: Erhebung subjektiver Meinungen und Einstellungen.

- Psychophysiologische Messungen: EEG, fMRI, Herzrate etc. zur Untersuchung der
Gehirnaktivitat und kérperlicher Reaktionen.

- Introspektion: Selbstbeobachtung (weniger wissenschatftlich, aber historisch bedeutend).

Fazit

Die allgemeine Psychologie ist ein essenzieller Zweig der Wissenschaft, der die Grundlage fir das
Verstandnis menschlichen Verhaltens und Erlebens bildet. Sie tragt dazu bei, menschliche
Prozesse zu erklaren, Probleme zu l6sen und das menschliche Zusammenleben zu verbessern. Mit
ihrer breiten Themenpalette und vielfaltigen Forschungsmethoden ist sie ein unverzichtbares
Werkzeug fur Wissenschaftler, Therapeuten, Padagogen und alle, die das menschliche Verhalten
besser verstehen mdchten.

Wenn Sie mehr Uber spezifische Bereiche der Psychologie erfahren mdchten oder an einer Karriere
in diesem Feld interessiert sind, bietet die allgemeine Psychologie eine solide Grundlage fur
weiterfuhrende Studien und praktische Anwendungen.

Allgemeine Psychologie: Das Fundament des menschlichen Erlebens und Verhaltens

QuestionAnswer Was versteht man unter der allgemeinen Psychologie? Die allgemeine
Psychologie ist ein Forschungszweig, der die grundlegenden Prozesse des menschlichen Erlebens
und Verhaltens untersucht, wie Wahrnehmung, Aufmerksamkeit, Gedachtnis, Lernen und
Motivation. Welche Rolle spielt die Wahrnehmung in der allgemeinen Psychologie? Die
Wahrnehmung ist zentral, da sie die Verarbeitung sensorischer Reize umfasst und die Grundlage
fur das Verstehen und Interagieren mit der Umwelt bildet. Sie beeinflusst unser Verhalten und
unsere Entscheidungen maf3geblich. Wie erkléart die allgemeine Psychologie die menschliche
Motivation? Sie untersucht die verschiedenen Theorien der Motivation, wie die Bedurfnispyramide
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nach Maslow oder die Selbstbestimmungstheorie, um zu verstehen, was Menschen antreibt und wie
Motivation das Verhalten beeinflusst. Was sind wichtige Methoden in der allgemeinen Psychologie?
Typische Methoden umfassen Experimente, Beobachtungen, Befragungen und psychologische
Tests, um Verhalten zu messen, Hypothesen zu tberprifen und allgemeingultige
Gesetzmaligkeiten zu identifizieren. Welche aktuellen Trends pragen die Forschung in der
allgemeinen Psychologie? Derzeit gewinnen Themen wie Kognitive Neurowissenschaften,
Kunstliche Intelligenz, positive Psychologie und die Untersuchung von psychischer Gesundheit und
Wohlbefinden zunehmend an Bedeutung in der allgemeinen Psychologie.

Related keywords: kognitive Prozesse, Wahrnehmung, Lernen, Gedachtnis, Motivation,
Emotionen, Denkprozesse, Bewusstsein, Personlichkeit, Verhaltensforschung
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