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Abstract— The AI and the Robotics gives the similar trouble. The two fields interact profitably in the 

area of building intelligent agents and this inter action has resulted in important developments in the 

area of vision and phased action. Recent advancements of technologies, including computation, 

robotics, machine learning statement, and miniaturization technologies, brings us earlier to futuristic 

vision of considerate intelligent device. The missing component is a basic understanding of how to 

relate human functions (physiological, physical, and cognitive) to the design of intelligent devices and 

systems that aid and interact with people. Robotics is an branch of technology that deals with the 

designs, constructions, operations and applications of robots and  the computer systems for their control 

sensory feedback, and information processing. 
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I. INTRODUCTION 

Artificial Intelligence and Robotics have a common roots and a long history of interaction and scientific 

discussions. The birth of Artificial Intelligence and Robotics takes places in the same period (’50), and at the 

start there was no clear distinctions between the two disciplines. The reason is that the notion of “intelligent 

machines” naturally leads to the robot and Robotics. One can force argue that not every machines is a robot, 

and certainly Artificial Intelligence is concerned by the virtual agents (i.e. agents that are not personified in a 

physical machines). On the other hand, many of the technical problem and solutions that are needed in order 

to design the robots are not dealt with an Artificial Intelligence researches. Clear separations between the 

fields can be seen in the ’70, when the Robotics becomes more focused on industrial automations, while the 

Artificial Intelligence uses robots to demonstrate the machines that can act also in everyday environment. 

Later, the difficulties can be encountered in the design of robotic systems capable to act in the unconstrained 

environments led’s AI researchers to dismiss Robotics as a preferred tested for the Artificial Intelligence. 

Conversely, the researches in the Robotics led are to the development of more and more sophisticated 

industrial robot. This state of affairs changed in the ’90s, when robots begin to populate again AI 

laboratories and the Robotics specifically addressed and also less controlled in the environments. In 

particular, all the robot competitions1 started: instead they played a major role in re establishing a 

relationship between AI and Robotics, so nowadays one of the most promising developments of researches 

both in the national contexts and at the European levels. Summarizing, the borderline between the works in 

Artificial Intelligent and the Robotics is certainly very difficult to establish; However, the problem can be 

addressed in order to build all the intelligent robots are clearly identified by the research group, and the 

development of robots is again viewed as a prototypical case of AI system (A. Bicchi,2004). Following the 

title of the paper we shall be refer to this body of researches as AI Robotics. Then we conclude this brief 

introduction with a disclaimer: the views presented in the paper are those of AI researches, that use robots as 

a preferred model of intelligences agents and there is no attempts to provide a comprehensive survey. In the 

recent years, Robotics researchers have been also tackled some of the issues that are dealt with in the present 

papers, but the view of the Robotics researches towards the Artificial Intelligences may be properly reflected 

in the paper. 

II. RESEARCH ISSUES 

In this section we analyze the recent works which can be characterized in the AI Robotics, by ordering it 

into the two basic issues in robots designs i.e Action and Perception. 
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2.1 Action 

            While there is a general conformity on the basics structures of the autonomous agent of robots, the 

question of how these structures can be implemented and has been subjected to a long debate and it is still 

under the investigation. Agents can specifically specify the robots; usually it presents various kinds of 

sensing and action devices. The flow of the data from the sensors to the actuators can be processed by 

several different modules and its description of the interactions among this module defines the agent’s 

architectures. The first, only deliberative, architectures (A. Chella,2001) view the robots as an agent 

embedding high-level representations of the environment and the actions that it cans per-forms. Perceptual 

data are interpreted for creating a model of the world, a planner generates the actions to be per-formed, and 

the execution module takes of an executing these plans. In practice a sense-plan-acts cycle is repeatedly 

executed. This problem is that building an high-level world models and it generating a plan are  at the time 

of consuming activities and thus these systems  can have shown to be inadequate  for  the agents embedded 

in the dynamic world. 

              Reactive the architectures that focuses on the basic functionalities of the robots, such as 

navigation or sensor explanation, and propose a direct connection between this stimuli and responses. 

Brooks’ sub assumption architectures (R. A. Brooks.1986) are derived by a level of competence containing a 

class of task-oriented behaviors. Each level is in charges of accomplishing specific tasks (such as obstacle 

avoidance, wandering, etc.) and the perceptual data can interpreted only for that specific tasks. 

               Reactive the architectures, while suitably addressing the dynamics of the environments, do not 

normally allows the designers to consider general aspects of perceptions (not related to an specific 

behaviors), and to identify the complex situations. In fact, that it uses of an symbolic high-level languages is 

not possible, since it would necessarily requires building a world models, and thus reasoning is usually 

compiled into the structures of the executing programs. The lack of previsions about the future limits the 

systems in terms of efficiency and goals and achievement. 

The above considerations led are to an renewed efforts to an combined an logic-based view of the robots 

as an intelligent agents, with its reactive functionalities. To this end a new research fields is developing in 

the very last years: Cognitive Robot its name was first introduced by the researches group at the campus of 

Toronto laded by Ray Reiter (S. Coradeschi,2003). The most recent views of cognitive robot, is that has been 

accepted for an example in the EU frameworks are certainly keep the unique goals of embedding an 

reasoning agents into an real robots, but also takes an more general perspectives, by looking at the 

perception/actions cycle in an broader senses, in bio inspired system, as well as in the works on recognitions 

and the generation of emotional behavior. Cognitive Robotics aims at the designing and realizing actual 

agents (in particular mobile robots) that are able to accomplish complex tasks in the real, and hence 

dynamic, changeable and partly known’s environments, without human assistances. Cognitive robots can be 

controlled at an high level, by providing them with an description of the worlds and express the tasks that to 

be performed in the forms of goals to be achieve. 

 

Fig 1 AI Robot 

           The characterizing features of an cognitive robots is an  presence of the cognitive capabilities for 

all the reasoning’s about all the information’s sensed from the environments and about the actions  that it can  
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be performed. The designs and realizations of cognitive robots have been addressed from the different 

perspectives that can be classified into two groups: actions theories and the systems architectures. 

          Action theories are a number of theories of actions that have been residential in order to represent 

the agent’s and knowledge. They are characterized by the expressive poweres that is the ability of 

representing the complex situations, by the deductive services that allowed, and by then implementations of 

automatic reasoning procedures. Several forms have been investigated and starting from Reiter’s Situations 

Calculus (A. Bicchi,2004). A-Languages (e.g.,( R. C. Arkin,2015)), vibrant Logics (e.g., (L. Chittaro,2006)), 

Fuentes and Events Calculi (e.g., (L. Chittaro,2006)) 

 The proposed forms address the several aspects of actions that representation including the sensing, 

resolution, non-determinisms and the concurrency. Moreover, they have been further extended with the 

probabilistic representations, representations of time etc. However, much of the works can be  carried out on 

the actions of theories has been disconnected from applications on real robots, with some notable 

exceptions(R. C. Arkin,2015) .A more popular approach to action representation on robots is based on 

decision making techniques, which maximize the utility of the actions selected by the robot, depending on 

the operational context [29]. However, this approach does not provide an explicit representation of the 

properties that characterize the dynamic system, while focusing on the action selection mechanism. 

 Architectures There are many features that are considered important in the design of agents’ architectures 

and each proposal describes a solution that provides for some of these features. Approaches to architectures 

that try to combine symbolic and reactive reasoning are presented for example in (R. C. Arkin,2015) as so 

called Hybrid Architectures. We can roughly describe layered hybrid architecture of an agent with two 

levels: the deliberative level, in which a high-level state of the agent is maintained and decisions on which 

actions are to be performed are taken, and the operative level, in which conditions on the world are verified 

and actions are actually executed. 

The embodied intelligence approach generalizes Brooks’ ideas .The robot is a real physical agent tightly 

interacting with the environment and the robot behavior is generated not by the robot controller alone, but it 

emerges by means of the interactions between the robot with its body and the environment. 

Other contributions to the realization of robot architectures come from evolutionary computing, where 

evolutionary robotics is a research field aiming at developing robots through evolutionary processes inspired 

by biological systems (A. Chella,2000). For example, neuron fuzzy systems have been successfully used in 

the design of robot architectures. Often, the work on architectures is developed in the con-text of robot 

programming environments, including ad-hoc specialized control languages. Most of this work is more 

concerned with engineering aspects and will not be ad-dressed here. 

III. PERCEPTION 

                      Robots recognitions are as prominent researches in the fields of AI and Robotics. Current 

mechanical frameworks can be restricted by visual discernments frameworks. Truth be told that robots need 

to utilize a different sorts of sensors, for example, laser go discoverer, sonar, etc so as to sidestep the 

challenges of vision in powerful and unstructured conditions.  

A mechanical operator acting in reality needs to manage rich and unstructured conditions that are 

populated by moving and communicating objects, by different specialists (robots or individuals, etc. To 

properly move and act, a robot must have the capacity to comprehend the view of nature. Understanding, 

from an AI point of view, includes the age of an abnormal state, explanatory description of the apparent 

world.  

Growing such a depiction requires both base up, information driven procedures that associate emblematic 

learning portrayal structures with the information leaving a dream framework, and best down accesses in 

which abnormal state, representative data is employed to drive and further refine the elucidation of the 

scene. To achieve its errands, a robot must be blessed with specific thinking capacities, so as to decipher, 

classify, track and envision the conduct of the encompassing articles and specialists. Such abilities require 

rich internal portrayals of nature solidly tied down to the info signals originating from the sensors. At the 

end of the day, the significance of the images of the robot thinking framework must be secured in sensor 
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motor mechanisms. On the one side, the robot vision network moved toward the issue of the portrayal of 

scenes for the most part as far as 2D/3D recreation of shapes and of recuperation of their movement 

parameters, perhaps within the sight of clamor and impediments, so as to control the movement of the robot.  

This methodology is known as visual serving of robot framework [10]. On the opposite side, the AI 

people group created rich and expressive formalisms for picture elucidation and for rep-presentation of 

procedures, occasions, and activities and, as a rule, of dynamic circumstances, as referenced in the past 

section. However, the exploration on robot vision and on AI knowledge portrayal advanced independently, 

and focused on various types of issues. From one perspective, the robot vision scientists certainly expected 

that the issue of visual portrayal closes with the 2D/3D recreation of moving scenes and of their movement 

parameters. Then again, the AI people group for the most part did not confront the issue of mooring the 

portrayals on the information coming from sensors. Starting from the original paper of Reiter and Mack-

worth (L. Chittaro,2006), some propositions have been made in this examination field, a couple of them 

quickly depicted beneath.  

The principle ventures toward a viable intellectual vision sys-tem for dynamic scene translation have been 

as of late examined (A. Bicchi,2004) by receiving a fluffy metric fleeting Horn rationale so as to give a 

middle formalism that represents schematic and instantiated information about dynamic scenes. This 

calculated formalism intervenes between the spatiotemporal geometric depictions removed by camcorders 

and the abnormal state framework for the generation of regular dialect text. A related framework (A. 

Chella,2000) depends on three dimensions of representations: the sub conceptual, the applied and the 

symbolic level. Specifically, the fundamental suspicion is that an intermediate portrayal level is absent 

between the two classes of portrayals referenced previously. So as to fill this hole, the thought of theoretical 

space is received, a representation where data is described as far as a measurement space.  

A reasonable space goes about as an intermediate portrayal between sub conceptual (i.e., not yet 

conceptually arranged) data, and emblematically organized knowledge. Some fundamental natives (Find, 

Track, Reacquire) that de-fine the tying down of images in tactile information as a problem in essence and 

free of an explicit usage have been proposed and examined [9].In request to characterize a progressively 

broad consistent record of robot recognition connecting tangible information to abnormal state 

representation, as of late an adductive hypothesis of discernment has been proposed [31]. In this hypothesis, 

the errand of robot discernment is to discover and clarification of tangible information as per a foundation 

hypothesis portraying the robot associations with the earth. 

IV. INTERACTION WITH OTHER AI FIELDS 

As of now referenced, the exploration on AI Robotics between organizations various subfields of AI. In 

fact, the automated specialist can be viewed as a fundamental focus for the excellent objective of Artificial 

Intelligence, and along these lines for every one of the parts of AI to some degree related to Robotics. 

Underneath, we address the principle associations with the other AI explore themes incorporated into this 

collection. Machine Learning approaches are being ap-utilized to numerous issues emerging in the plan of 

robots. As indicated by the structure embraced above, both activity and recognition can be upheld by get the 

hang of approaches. Besides, a few methodologies that incorporate a preparation step are sought after going 

from mama chine learning ways to deal with hereditary programming, and neural networks. From the 

outlook of activity, learning methodologies can be utilized for the essential activity aptitudes, explicitly 

locomotion, yet in addition learning helpful practices, adjustment to the earth, and learning opponents' 

conduct, among others. Obviously, the learning procedure must face the challenges of the trials with genuine 

robots. Nevertheless, in a few trial settings (e.g. RoboCup), learning and adjustment of the essential aptitude, 

for example, strolling, vision alignment, have appeared to be substantially more compelling than parameter 

tuning by hand. Edutainment Toy robots are extremely encouraging to be utilized both for research purposes 

and for instruction, on account of low expenses and high fascination for understudies.  

Despite the fact that, right now, the accessible instructive packs appear to give too restricted capacities, 

toy robots are unquestionably a fascinating business advertise. Consequently, the structure of astute toy 

robots is a fascinating open door for AI researchers. The involvement with Aibo robots (A. Bonarini,2003) 

demonstrates this potential: they have been effectively utilized by numerous re-seek bunches on the planet 

not just in the RoboCup rivalries (Four-Legged League), yet in addition for exhibiting other AI and Robotics 

examine issues. Multi operator frameworks A multi-robot framework (MRS) can be considered as a multi-
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specialist framework (MAS), however the procedures for accomplishing coordination and cooperation in 

MAS are regularly not appropriate to manage the vulnerability and model deficiency that are typical of 

Robotics.  

Different robots may accomplish increasingly vigorous and progressively compelling conduct by 

achieving facilitated assignments that are impractical for single robots. Gatherings of homogeneous and 

heterogeneous robots have an incredible potential for application in complex areas that may require the wise 

use and converge of different capacities. The plan, implementation, and assessment of robots sorted out as 

groups represent an assortment of logical and specialized difficulties Natural Language Processing It is a 

conspicuous requirement of home and administration mechanical autonomy the capacity to interact with 

individuals in common dialect; hence, natural dialect preparing methods discover an enthusiasm application 

space on robots (see for instance the Robo Care venture below).Logics for AI and Automated Reasoning 

The connection to the Logics for AI and Automated Reasoning is vital to the work on Cognitive Robotics, 

yet we don't further extend it here, as it is talked about in the past section. Evolutionary Computation and 

Genetic Programming Evolutionary Robotics is another methodology that takes a gander at robots as 

independent fake living beings that build up their own aptitudes in close communication with the earth 

without human mediation. Advancement ary apply autonomy in this way applies procedures originating 

from transformative calculation.  

V. INTERACTION WITH DIFFERENT ORDERS 

Apply autonomy is a multidisciplinary field: to make operational robots, a few commitments from 

numerous controls can be required: material science, electrical designing and the electronic building, 

mechanical designing, software engineering and so on, AI, etc. It is troublesome and furthermore to have a 

basic foundation of terms, and documentations and techniques. In this sense, the endeavors to characterize a 

normal metaphysics of terms for an apply autonomy science (C. Castelpietra,2001) are noteworthy. In 

specific, AI Robotics connects with a few research trains outside AI. Industrial Robotics Many reach focuses 

that might be found among AI, and Robotics and Industrial Robotics. In early days there were not to be clear 

refinement between the two fields, as of now referenced previously. Today’s, looks into in the Industrial 

Robotics is situated towards the protected and canny control of mechanical controllers and in the field of 

administration apply autonomy. The methodologies in Industrial Robotics are grounded in Automatic 

Control Theory (A. Bonarini,2003). The connection between the robot and nature is commonly displayed by 

methods for a few kinds of input frameworks. Progressively finished, approaches are ordinarily founded on 

numerical techniques and advancement theory. Computer Vision Robot Vision is explicit concerning PC 

vision, since Robot Vision is intrinsically dynamic, as in the robot may effectively discover its data sources 

and it can likewise achieve the best view position to augment the visual information.  

Additionally, Robots Visions must be performed in the ongoing framework, in light of the fact that the 

robots must be promptly responded to visual improvements. In the general, the robots can't process for a 

long time that a similar picture since that natural conditions may change, so the robots needs to dialed with 

the rough, yet without a moment to spare of data. A few examines title and discussions in this fields have an 

in number connections with the AI and Robotics, for test, if a Computer Visions framework might be 

founded on inward portrayal of the environments or it ought to be simply reactive. Mechatronics can be 

envelops competences from the electrical engineering’s, the electronic building and mechanical designing. 

These capabilities are entirely identified with AI and Robotics: the exploration field of electrical building 

worries with engine and actuator, while electronic designing primarily concerns sheets for the robot control, 

for information securing and in the general for the equipment types that makes the robot operational. 

Mechanical building worries obviously the mechanical contraption of the robots itself. From the purpose of 

views, the Mechatronics, AI and Robotics have tight relations: Mechatronics has major spotlights on the 

robots equipment at all the dimensions, while AI and the Robotics deals with the virtual products that makes 

the robots agent and autonomous.  

Inserted System in the AI programming design of a robot is normally installed into all the physical device 

of the robots. In this manner, the robots virtual products framework can required with a work in the constant 

so as to ensure the robots accurately which adapts to the evolving environments; it might be neglected to 

safe with elegant debasement so as to guarantee that the robot may works and furthermore if there should 

arise an occurrence of harms; the equipment arrangement of the robot must be low power intended to 
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streamlines the batteries, etc. Starting here of perspectives, a few of the normal difficulties can be installed in 

the frameworks are likewise test for apply autonomy frameworks and Human Robots Interfaces. The fields 

of Human Robots Interfaces (HRI) are identified with the collaborations between the client and the robots. 

This field can be sub-isolated into two subfields: the psychological HRI (cHRI) and the physical HRI 

(pHRI) (A. Bicchi,2004) 

Cognitive HRI is to analyze the flow of information’s between the users and the robots and it mainly 

focuses on the interaction model, which may expand from textual interfaces to voice and gesture. The 

interface may be more or less intelligent in the sense of robot that may be constrained by fixed sets of 

commands and it may interpret a strings written in the natural language or a order of gestures performed an 

operator. The interface may also be adaptive in the sense that the robots may adapt to the operator through a 

suitable training phases. Physical HRI instead concern the designs of intrinsically safe of robots. The main 

idea is to interpose compliant elements between motors and moving parts of the robots in order to prevent all 

the damages in case of impact, and without performance losses. Hence, the cHRI researches are closely 

related to the research of AI and Robotics, while pHRI researches are more linked with researches in the 

Industrial Robotics. 

VI. APPLICATIONS 

In this, we reported on a few applications scenarios, where the researches on the Artificial Intelligence 

and Robotics have been developed in the Italy. 

6.1 Robotic Soccer 

RoboCup started its activity about ten years ago by taking soccer games, as a scientific test bed for the 

research in AI and Robotics. Italian re-searchers gave a significant contribution to RoboCup over the years, 

both at the organization level and in terms of participating teams. Humanoid Robotics is currently one of the 

main challenges for many researchers, mostly focused on mechanics and locomotion.  

6.2 Rescue Robotics 

That aims at the design of robots searching victims in an unknown.This kind of application brings in 

scientific challenges, related to the uncertainty about the environment, that are not present in the soccer 

leagues. The experimental set up, called arena, is being developed in close cooperation. The current aim is to 

twofold: mobility and autonomy. The research is focused on the mechanical design that allows the robot to 

overcome the obstacles present in the environment; the latter is concerned with the design of robots that can 

autonomously explore the environment, possibly working in a team, build the map. 

6.3 Space Robotics 

The aim of the intelligent System for the Super-goal of Autonomous Robots in Space. The system is 

based on a multi-agent architecture and software agent interfaced with the rest of the system. This design 

choice is motivated by high flexibility, agent inter-operable with easy improvement of the architecture, reuse 

of all the agents or part of them, or of the architecture itself. The architecture has been designed to keep in 

mind the ASI missions and goals. 

6.4 Robotics for Elderly and Impaired People 

The goal of the project RoboCare4 sponsored by Italian Ministry is to build a multi-agent system which 

generates user services for human assistance. The system is implemented on a distributed and heterogeneous 

plat-form, consisting of a hardware and software prototype. The fact that robotic components, intelligent 

systems and human beings are to act in a cooperative setting is that makes the study of such a system 

challenging. 

VII. CONCLUSION 

In this intelligent behaviour, such as solving problems, inferences, learning, and understanding language, 

have already been coded as computer programs, AI programs perform like human experts. The necessity of 

providing solutions that work efficiently in the real world has AI research along significant new paths of 

investigation in perception and planning. For the endeavour to succeed, further advances will be needed 
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from. Therefore, having robots helps business owner’s jobs better and faster than humans. Humans may 

error while doing the job but robots won’t do. 
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