
42

Copyright © 2023, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  4

DOI: 10.4018/978-1-7998-8892-5.ch004

ABSTRACT

Under vision research, processes, and criteria for robotic vision based on multiple stages were set based 
on prerequisites for robot vision success, need for vision in industries, and advancements in image pro-
cessing techniques. AI helps robotics by allowing a collaborative robot to accomplish new jobs based on 
data trends. Deep learning-based artificial vision is used to replicate human vision. Deep learning uses 
general-purpose learning techniques and convolution neural networks to learn data-driven representations. 
Deep learning helps vision robots remove overlaps, distortions, and misalignments. Vision control using 
a recognition algorithm based on vision schemes is highlighted. In this chapter, existing forms of mobile, 
data acquisition and control, manipulating, and vision-based robotic systems are introduced. Robotics’ 
key focus areas, such as posture estimation, path planning, and mobility based on picture memory and 
deep learning, enable qualitative topological navigation, localization, and mapping of the environment.

INTRODUCTION

“Robotic vision” is one of the most recent advancements in robotics and automation. In essence, robot 
vision is a sophisticated technology that aids a robot, usually an automated robot, in better-recognizing 
things, navigating, finding objects, inspecting, and handling parts or bits before performing an application. 
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Robot vision typically employs a variety of complicated algorithms, calibration, and temperature sensing 
sensors, all of which have variable degrees of complexity and application. Robotic vision is continually 
developing and going in smoother directions, just as technology is rapidly advancing in sophistication.

The method of processing, characterizing, and decoding data from photos leads to vision-based robot 
arm guiding, dynamic inspection, and increased identification and component position capabilities. One 
of the most recent developments in robotics and automation is robotic vision. In essence, robotic vision 
is a sophisticated technology that helps a robot, usually an autonomous robot, recognize items, navigate, 
identify objects, inspect, and handle parts or pieces before completing an application.

Importance of Vision in Robotics

Vision has received the greatest research attention, maybe even more than the senses of touch and hear-
ing. Visual inspection software and artificial intelligence tools for scene analysis are frequently used 
interchangeably when discussing robot vision Sethuramasamyraja, B et al(2003). The apparent discrep-
ancy between image processing technology and robot vision requirements simply cannot be resolved. 
Prerequisites for successful robot vision include the following:

•	 Dependable operation
•	 Cheap cost
•	 Fundamental simplicity
•	 Quick image processing
•	 Scene illumination simplicity

These requests contradict research organisations’ conclusions. High-resolution greyscale image 
processing can provide amazing results, but it costs processor architecture and time. Dedicated image 
processing systems solve the problem of processing speed spectacularly, however many academics 
prefer to find a technological challenge in image processing for their own study rather than simplify the 
imaging difficulties.

ROBOT VISION

Theorem

“The manipulation of a point in space, x1, by either a robot manipulator which moves it to another point, 
x2, or through a camera system which images the point onto a camera sensor at x2, is described by the 
same matrix transformation which is of the form: x2 = T x1. The transformation matrix, T, can describe 
the first order effects of translation, rotation, scaling, projective and perspective projections.”

The detection of a collection of points on an object is connected in some way, according to this 
theorem. The question is how to make a smart robot system out of this interaction. It can continue by 
deducing or inducing, two logical techniques that have previously served science well.
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