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ABSTRACT

The systems based on image recognition play an important role in many cases where inspection methods
are critical for industrial processes. Machine vision is required in industry for monitoring and detecting
objects in real-time applications. Industrial robots are increasingly used in a variety of industries and
applications such as manipulators and mobile robots. These devices are necessary for dangerous work
conditions and tasks that humans cannot do; however, these industrial robots can also do some human
activities such as transport material, select, and identify objects. In order to substitute human capabilities
is no easy task. Nevertheless, the use of artificial intelligence has been replacing some human activi-
ties for increased productivity. By supporting machine learning technologies, this chapter presents a k
nearest neighbors’ algorithm for image classification of mobile robots to detect and recognize objects.
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INTRODUCTION

Throughout history the technological advances have increased the human potential, however, there are
4 key moments that have presented a turning point and represent relevant moments in the societies. The
very first of these key events was 18 centuries AD, a period of time during which the artisan production
mode prevailed, and the force of motion was provided by natural means like water, beasts, or human
beings. With the introduction of hydraulic and steam machine, a great change was made because it
revolutionizes the manufacturing industry, mainly in England and it spreads to Occidentalist world, this
was known as The First Industrial Revolution as well as the transportation means like the train and ships
which also which helped by these advances (Li, 2017).

The second industrial revolution started a short time later within the birth of electricity and the
incorporation of the electromotive force in the industry changes, which revolutionized again the life of
the humankind by creating the electric motor and artificial illumination. According to (Mokyr, 1998)
the second Industrial Revolution is usually dated between 1870 and 1914.

The Third Industrial Revolution initiates with the invention of computers, through binary logic,
perforated cards at the beginning and with the advance in the transistors, integrated circuits, and its
miniaturization, where the keystone for the emergence of Analysis and Control elements, for example,
the personal computer (PC) and Programmable Logic Controls (PLC), which in the industry helped to
increase the automation level and the quality of the processes, controlling those which are whether dan-
gerous or repetitive. In 1969, the charge-coupled device (CCD), was invented by George Smith and the
late Willard Boyle. One year later, computer vision first received serious attention (Zeuch, 2000) The
use of computer vision in an industrial application is known as machine vision (MV). The widespread
use of MV in industry arose in the 1980s. In the mid-1980s, smart cameras for industrial applications
were introduced (Belbachir, 2010).These devices can be developed with two types of sensors such as
CCD and Complementary Metal Oxide Semiconductor (CMOS). Techniques such as time-of-flight
(ToF), laser scanning range finders became available during this era for outdoor mobile robot naviga-
tion (Kanade, 2012). These techniques are based on robust computer vision algorithms that allowed the
development of the solution of the reliable problem of object recognition in the industry. Other types
of algorithms that had a significant impact and gained wide popularity on image recognition and im-
age segmentation in the 1990s were Generic Algorithms (GA) and artificial neural networks (ANNs)
(Davies, 2004). In the mid-1990s, the communication and energy created a powerful new infrastructure
for his epoch (Rifkin, 2011).

In 2011 appears in Hannover’s Technology Fair the 4.0 Industry concept, this means that a Fourth
Industrial Revolution has been foreseen and despite it’s focused on the industry, undoubtedly, impacts the
modern society s daily life and the advances generated by the innovations of direct consuming emerging
companies, provided the base to integrate all this technological advances and created an environment,
which when it was applied to the manufacturing systems, this industry evolved. Some of the recent
advancements in Artificial Intelligence (Al), big data analytics, automation, additive manufacturing,
the Internet of Things (IoT), Industrial Internet of Things (IloT) and evolution of 5G networks are ac-
celerating the change towards a fourth industrial revolution (Singh, 2019).

On a day-to-day basis, we could see elements as IoT, where intelligent sensors of our daily life ele-
ments (e.g. coffee makers, cars, smartphones, refrigerators, etc) interact between them and humans
through the internet. The capacity to analyze the data obtained by sensors is processed by Al which

259



28 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/recognition-system-by-using-machine-vision-

tools-and-machine-learning-techniques-for-mobile-robots/269678

Related Content

Online Handwritten Gujarati Word Recognition

Vishal A. Naikand Apurva A. Desai (2019). International Journal of Computer Vision and Image Processing
(pp- 35-50).

www.irma-international.org/article/online-handwritten-gujarati-word-recognition/224378

Hyperspectral Image Classification in Remote Sensing Using CNNs and Attention Modules
Ali GUndiizand Zeynep Orman (2023). Investigations in Pattern Recognition and Computer Vision for
Industry 4.0 (pp. 18-36).
www.irma-international.org/chapter/hyperspectral-image-classification-in-remote-sensing-using-cnns-and-attention-
modules/330231

A New Image Distortion Measure Based on Natural Scene Statistics Modeling

Abdelkaher Ait Abdelouahad, Mohammed El Hassouni, Hocine Cherifiand Driss Aboutajdine (2012).
International Journal of Computer Vision and Image Processing (pp. 1-15).
www.irma-international.org/article/new-image-distortion-measure-based/68001

Industrial 4.0 Adaptation and Challenges in Pattern Recognition, Computer Vision, and loT
Ahmed Mateen Buttarand Nouman Arshad (2023). Investigations in Pattern Recognition and Computer
Vision for Industry 4.0 (pp. 90-126).
www.irma-international.org/chapter/industrial-40-adaptation-and-challenges-in-pattern-recognition-computer-vision-and-
i0t/330236

Research Utility of Optical Coherence Tomography (OCT)

Konstantinos Toutouzas, Antonios Karanasosand Christodoulos Stefanadis (2012). Intravascular Imaging:
Current Applications and Research Developments (pp. 220-238).
www.irma-international.org/chapter/research-utility-optical-coherence-tomography/61083



http://www.igi-global.com/chapter/recognition-system-by-using-machine-vision-tools-and-machine-learning-techniques-for-mobile-robots/269678
http://www.igi-global.com/chapter/recognition-system-by-using-machine-vision-tools-and-machine-learning-techniques-for-mobile-robots/269678
http://www.irma-international.org/article/online-handwritten-gujarati-word-recognition/224378
http://www.irma-international.org/chapter/hyperspectral-image-classification-in-remote-sensing-using-cnns-and-attention-modules/330231
http://www.irma-international.org/chapter/hyperspectral-image-classification-in-remote-sensing-using-cnns-and-attention-modules/330231
http://www.irma-international.org/article/new-image-distortion-measure-based/68001
http://www.irma-international.org/chapter/industrial-40-adaptation-and-challenges-in-pattern-recognition-computer-vision-and-iot/330236
http://www.irma-international.org/chapter/industrial-40-adaptation-and-challenges-in-pattern-recognition-computer-vision-and-iot/330236
http://www.irma-international.org/chapter/research-utility-optical-coherence-tomography/61083

