VIVA-Tech International Journal for Research and Innovation Volume 1, Issue 5 (2022)
ISSN(Online): 2581-7280
VIVA Institute of Technology
10" National Conference on Role of Engineers in Nation Building — 2022 (NCRENB-2022)

P8 VIVA-TECH INTERNATIONAL JOURNAL
VIVA-TECH IJRI  FOR RESEARCH AND INNOVATION

ANNUAL RESEARCH JOURNAL

.\J’ ANNUAL RESEARCH JOURNAL
ISSN(ONLINE): 2581-7280

Artificial Intelligence In Robotics

Jahanvi Joshi?, Shephali Patil?

Y(Information Technology, VIVA/ Mumbai University, India)
?(Information Technology, VIVA/ Mumbai University, India)

Abstract: Robotics is the part of Artificial intelligence. The first manipulator was invented in the early 1950s from
then to till date there has been drastic growth of development in advanced manipulators. The most advanced robot
such as Sophia, Ameca who nearly looks like a human being. For such advanced technology it requires many things
in hand to make something that has the basic human characteristic- expression-communication. Artificial
intelligence is the brain equivalent for a robot which helps robots to observe the environment, understand what it
constitutes and learn by interacting with it. To learn this a robot has to face many challenges to deal with a real time
environment, robots have to combine each and every component together. It has to combine mechanical effectors,
sensors, electric motors, power supply, pneumatic air muscles, actuators, piezo motors and ultrasonic motors. So far,
where Al contributes not only perception but also reasoning, path-planning, uncertainty and compliance we conclude
it has problem-solving abilities to empower robots.
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l. INTRODUCTION

Robotics and devices are very intelligent and are able to do some work that saves a lot of resources and time.
10T, mobile, and network applications provide the best way due to low cost and flexible features. A key function of
10T is to provide links to accessible services that are reliable, efficient, and intelligent service. 10T delivers intelligence
that tends to have sensibly smooth sensors, remote server and network. The system is robust in providing
multidisciplinary monitoring and basic treatment recommendation. Businesses that are stronger than the current
reality are at the forefront of another era where they are showcasing their exchange operations using loT and opening
up the best business opportunities. In order to address the full potential of spending money, 10T is currently being
integrated with the growing development of Artificial Intelligence which helps the promise to be seen through familiar
options without human intervention. The advanced development of 10T has been emphasized several times now. In
any case, what is most refreshing is the result of the generous Artificial Intelligence that it will have in our various
components and the life of the professional effect that will normally thrive by mixing it with the unimaginable concept
of loT.

Robotics and Artificial Intelligence have different intention. Robotics is an innovation that arrangements
with  intersection of science. Robots are programmable machines that are usually able to carry out a series of
operation autonomously, or semi-autonomously. Artificial intelligence (Al) is a branch of computer technology
Which requires developing computer programs to complete tasks that would otherwise require human intelligence.
Al algorithms are able to implement learning, perception, problem-solving, language understanding &/or logic
reasoning to varying degrees.
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When we used Al to control robots, the Al algorithms are just part of a larger robotic system, & can include
sensors, actuators, & other non-Al programming elements which can be seen in “fig 1”. Let’s know little of history
of robotics- Robots was set to use in 1950’s, with the invention of transistors and integrated circuits. Compact,
dependable electronics and a spread computer industry append brains to the strength of previously existing machines.
The primary manufacturing robot was ashtrays.

Summarizing, the uncertain between the work in Artificial Intelligent and Robotics is certainly very difficult
to establish; however, the trouble to be addressed in order to build intelligent robots are clearly identified by the
research community, and the expansion of robots is again viewed as a prototypical case of Al system. Preceding the
title of the paper we shall mention to this body of research as Al Robotics. We close this brief presentation with: the
perspective introduced in the paper are those of Al research, that utilization robots as a proposed model of intelligent
agent and there is no expert to give a comprehensive survey. In the recent years, Robotics researchers have also
challenged some of the issues that are dealt with in the present paper. The paper is coordinated as follows. In the next
fraction we address the major scientific issues in the field. Then we look at the association and relationships with
different subject addressed in this collection, and with different disciplines.

1. Robotics’ relevance to Al
2.1 Effectors

The title effector is utilized for a body part that upgrade dynamic because of feeling and "In advanced mechanics,
an end effector is the gadget toward the finish of an automated arm, made to deal with objects." The end effector
(otherwise called finish of-arm tooling) sits toward the finish of the robot arm and trains just when a human
administrator works through the connected programming. A mechanical end effector is the gadget that is planned
onto the finish of a robot arm. The end effector is the part that acts to stimuli and interacts with the environment. In
addition, it is the end effector that picks and places objects, assembles product pieces, stacks cartons and parcels etc.
A procedure cannot be automated and optimized without a robotic arm, yet it is the end effector that qualifies the
robot to perform its deeds.

Mainly used for locomotion: statically stable, dynamically stable and for Manipulation Rotary, Prismatic motion

2.2 Sensors
2.2.1 Force-sensing:
They contribute robots with the ability to team up with their environmental factors. They're also available for

safety purposes, to make sure that robots don't harm anyone by applying too much force. Force sensing has been a
massive part of robotics research since the 1970s.
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2.2.2 Tactile-sensing:

A tactile sensor is a gadget that assess data emerging from actual association with its current circumstance. Tactile
sensors are used in robotics, computer hardware as well as security systems. A normal execution of material sensors
is in touchscreen gadgets on cell phones and registering.

2.2.3 Sonar:

The fundamental use for sonar is to be able to "see" and navigate underwater, using the propagation of sound to
detect objects. Sound waves travel a longer way through water than air, making sonar the preferred of sensors over
other options like radar.

2.2.4 Visual (camera):

Vision sensors use images captured by a camera to determine presence, orientation, and perfection of parts.
These sensors fluctuate from image inspection “systems” in that the camera, light, and regulators are contained in a
solitary unit, which makes the unit's construction and operation basic.

2.2.5 Proprioceptive:

Proprioceptive sensors compute the state of the robot itself (wheel position or speed, battery charge, etc.)
while exteroceptive sensors evaluate the state of the environment (mapping, temperature, etc.).

2.3 Architecture

Behavior-based architecture

Behavior of objects

Identify objects

Sensors z —— Actuators
- v Build Maps v

Avoid Objects

Fig 2
Behavior-based robotics (BBR) is an address in robotics that spotlights on robots that are able to exhibit complex-
appearing behaviors despite little internal variable state to model its rapid environment, for the most part reasonably
rectifying its activities by means of sensory-motor links.

BBR offers insight in a manner that is totally different from the traditional Al approach, and a worked-on outline
of the thing that matters is given in the above diagram. In Al, the flow of data is as displayed in the left panel of the
“fig 2”. Starting, the sensors of the robot sense the environment. Next, a world model is set up, and the robot reasons
about the effects of various movements within the framework of this world model, before finally deciding upon an
action, which is carried out in the real world.
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I11.  Current developments in the field
3.1 Emotions
Recognizing emotions would let robots to become additional responsive to users’ needs. Exhibiting emotions
would aid robots interact with human. Feelings are essential part of the human being and influence choices and
activities. They assume a vital in correspondence, just as the capacity to understand anyone on a deeper level, for
example the Potential to understand, use, and manage emotions is key for successful interactions.
Eg: Facial expression, Thermal Facial Images

3.2 Energy-efficiency

Robotics ought to consume less energy to help their improvement in the future. Automation can make industries
far more successful in some areas, but it consumes a plenty of power. For instance, in the automotive sector, robots
represent for 8% of absolute energy draining throughout a vehicle's entire lifecycle.

3.3 Control structures

Robot control system run commands, directs or regulates the movement and function of numerous
parts of the robot to accomplish a desired result. The necessary requirement of any robotics control installation is
automatic control of robot motion. Each and every robot has a regulator which is a kind of input control system. It
continuously peruses from sensors and upgrade the commands for the actuators so as to realize the desired robot
behaviour. The robot controller coordinates and controls all feature of operation of the robot.

3.4 Robotic surgery

Robotic surgery, or robot-assisted surgery, grant specialists to perform many types of complex procedures with
more accuracy, adaptability and control than is feasible with regular strategies. Robotic surgery is normally connected
with barely invasive surgery — procedures performed through tiny cuts. It is also occasionally used in definite
traditional open surgical procedures.

3.5 Robot perception

Robotic perception is key for a robot to deliver choices, plan, and work in real-world environments, by means of
few functionalities and task from occupancy grid planning to protest discovery. Few instances of robotic perception
subareas, including independent robot-vehicles, are obstacle detection, object recognition, semantic place
classification, 3D environment representation, gesture and voice recognition, activity classification, terrain
classification, road detection, vehicle detection.

V. Problems
4.1 Sensors:

The tactile sensors used in robots require high expenditure and to detect an object it needs to be “touched” to know
it exists. They require high power consumption and it requires very specialized construction techniques. The sensor
detection range is limited in luminous as well as dark places, whereas the required range in factories where robots are
used for several tasks is more.

4.2 Vision:

A robotic vision system enables a robot to “see”, The two methods based on Corner detection and Edge detection
algorithms have low computational complexity. The control of deformable parts stays an open challenge since it
includes various potential arrangements of the object in undefined condition which results in overlapping of objects.
It is complex to detect visibility of local features, recognizing and locating partially visible objects.

4.3 Mobility:

There is Growing requirement for AGVs (automated guided vehicles) in outdoor applications however should
overcome specific difficulties such as weather conditions, floor wear or heavy load vehicles traffic. Vision and laser
ranging systems need improvement to deliver information at a quicker rate. Current bipeds are incapable of walking
on lopsided ground.

4.4 Design:

Degree of freedom of Movement and Control of robot after construction isn’t reached the desired level of fluency.
Development of manipulative arms and knuckles required to perform such tasks as lifting and grasping objects needs
to be well coordinated and collaborated with the functioning of the design. Actuators are often too big, slow, or
difficult to control, even the materials used for building them needs considerable improvements.
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4.5 Control:
The algorithm and equations used to capture Simulation control are not accurate to real-world interaction and
predictions. Calculational techniques based on mathematical and numerical computations are not reliable.

4.6 Reasoning:

The rate of progress is not sustainable as there are limitations to computing capabilities. The lack of necessary
computing power for deep learning is making it more difficult and becoming cost-prohibitive and large-scale projects
are becoming next to impossible to conduct.Al (an essential component of robotics) has slowly been introduced into
the industrial world. To fulfill missions, Autonomous robots are facing a diversity of open environments, and the
execution of a variety of tasks and interactions which need explicit deliberation. Required refinement in this field for
faster progress of robotics.

V.  Applications
Al robots are a powerful integration of artificial intelligence and robots for automating tasks. Al robots are
becoming the driving force in areas like: Virtual Assistant and Chatbots, Agriculture and Farming, Autonomous
Flying, Retail, Shopping and Fashion, Security and Surveillance, Sports Analytics and Activities, Gaming,
Manufacturing and Production.

5.1 Most Successful Al robots

5.1.1 Sophia: The Robot

Hanson Robotics creates Al robots with a mortal appearance and also operate with human-like characteristics.
Sophia, their Al robot has naturalistic skin made of nanotechnology called Frubber, and their humanlike features
include eye contact, facial recognition, speech, and the capability to hold natural exchanges. The robots can produce
high-quality expressions that offer a lower mechanical robotic experience.

5.1.2 Pepper Humanoid Robot
SoftBank Robotics designed Pepper to interact with people and their environment, it recognizes human emaotions,
interprets them and reacts accordingly.

5.1.3 The Curiosity Rover
The Curiosity Rover from NASA brought the universe a little bit closer to all of us with its momentous touchdown
on the Gale crater on Mars.

5.1.4 Moley Robotic Kitchen System
A fully automated intelligent cooking robot system, The world’s first fully functional robotic Kitchen. It has
robotic arms that cook with skill using pre-set recipes, operates all appliances, and has computing and safety features.

VI.  Future of Robotics
6.1 Downsizing:

Due to the mechanical changes in robotic systems like lightweight system and spring mechanism, using
energy recuperation, optimal trajectory planning, and energy optimal idling time of robots there is a considerable
reduction in power consumption. Outstanding progress in the field of Al the robots are becoming more human-like.
The production stock of robots could reach 20 million by 2030 taking up to 51 million jobs.

6.2 Synergism:

Integration of robotics in the field of science, technology, engineering, and mathematics (STEM) has
multifold benefits has increased accuracy, repeatability, and consistency which has automated many industrial areas.
It has improved product quality, quantity and decreased production time and cost.

6.3 Greater intelligence:

Intuitive interfaces are the result of Al programming architecture that facilitates easy construction of
complex behaviors, interaction scenarios, especially speech and gesture detection, and combining all to create
multimodal interfaces. The technical capacity of Autonomous robots to perform complex behaviors benefits the
medical sector, industrial sector, designers, psychologists, educators as well as the agriculture sector.
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6.4 More environmentally friendly:
The “smart material” is being researched to build biodegradable robots from industrial food waste, so the
robots are easily reusable or have degradable parts. Smart materials and robots are easy to disassemble and destroy.

6.5 Design robots to recognize presence, posture, and gaze:

The experiential learning on human-to-human interactions where people use nonverbal cues such as gaze,
gestures, body language, and facial expressions to communicate is incorporated efficiently into Al robots, which help
them communicate in various human social settings and help children and elderly with development disorders. Al
robots have developed viable social relations with humans. Systems are designed to learn via reinforcement.

VII. Conclusion

Although robots were initially developed for dirty, dull, and dangerous applications, they are now being
considered for individual assistants. Regardless of application, robots will need more intelligence, not less. They
produce advantages such as increased speed and production, reduction of human error, avoiding accidents and
assembling heavy parts in sequence to develop high-tech machinery. They are also plot to perform a task in repetition
such as nut-bolt fastening, brand-label wrapping etc. Robots are converting the world by helping humans do things
better (with greater efficiency) and doing things that were not achievable before. The majority of robots are now
employed by humans in industries, factories, warehouses, and labs. Robots are beneficial in a variety of ways. For
example, it promotes the economy because businesses must be efficient in order to compete in the industry. As a
result, having robots aids business owners in remaining competitive, as robots can perform tasks better and faster
than people, for example, a robot can build and assemble an automobile. However, robots cannot handle all tasks;
today, robots aid in research and industry. Finally, as technology advances, new ways to use robots will emerge,
bringing with them new aspirations and possibilities.
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