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Abstract— The research field of Artificial Intelligence has 

delivered many results, even if the achievements are different 

from the unrealistic promises and claims that have been made 

in the past. The limitations of current robotics are mist clearly 

revealed when it comes to perception. In the presentation, 

examples will be given of devices in natural perception which 

may be very useful for robotics: foreground/background 

separation, colour constancy and optic-flow computation. 
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I. INTRODUCTION 

Perception provides agents with information about the world 

they work according to the interpretation and response of 

sensors. The meaning of AI is based on the nature of the 

problems it tackles, namely those for which humans currently 

outperform computers. Perception involves interpreting 

sights, sounds, smells and touch. Action includes the ability 

to adverse through the world and manipulate objects. If we 

want to build robots that live in the world, we must 

understand these processes. In the past, robotics and AI have 

been largely independent events, and they have developed 

different techniques to solve different problems. One key 

transformation between AI programs and robots is that AI 

programs usually operate in computer-stimulated worlds; 

robots must operate in physical world.  A complete chess-

playing robot, on the other hand, must be capable of grasping 

pieces, visually understanding board positions, and carrying 

on a host of other actions. 

II. IMAGE FORMATION 

There are basically two approaches for perception 

A. Feature Extraction 

 Detect some small number of features in sensory input                                      

and pass them to their agent program 

 Agent program will chain features with other 

information “bottom up” 

B. Model Based 

Sensory stimulus is used to reconstruct a model of the world 

Start with a function that maps from a state of the world to a                               

stimulus “top down” 

 

 

 
Fig. 1: 

 Imaging distorts the appearance of objects. For 

example, a picture taken looking down a long straight set of 

railway tracks will suggest that the rails converge and meet. 

As another example, if you hold your hand in front of your 

eye, you can block out the moon, which is not smaller than 

your hand. Cones, which are essential for color vision, are of 

three main types, each of which is sensitive to a different set 

of wavelengths. In cameras, the image is formed on an image 

plane, which can be a piece of film coated with silver halides 

or a rectangular grid PIXEL of a few million photosensitive 

pixels, each a complementary metal-oxide semiconductor 

(CMOS) or charge-coupled device (CCD). 

 Artificial Intelligence can also use computer vision 

to connect with humans.  GRACE the robot, is a robot who 

could connect slightly with humans to be able to recognize 

her surroundings and achieve a specific goal.  For example, 

GRACE attended a meeting through a lobby and up an 

elevator by communicating with humans.  Communications 

comprised of understanding that she had to wait in line, and 

asking others to press the elevator button for her. She also has 

a binocular vision system allowing her to respond to human 

gestures as well. 

 Another important part of Artificial Intelligence is 

reflexive observation and analysis.  Reflexive observation 

and analysis is using computer vision to observe and analyze 

certain objects over time. For example, in the images below, 

on the first one, the passing cars are being observed and 

analyzed as what type of car by the computer.  This can be 

done by exactness the car shape and recording it. The record 

could serve to predict when geese would come again, for how 

long they would stay, and how many of them there could be. 
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Fig. 2: 

III. THE PINHOLE CAMERA 

Image sensors gather light scattered from objects in a scene 

and create a two-dimensional image. Cones, which are 

essential for color vision, are of three main types, each of 

which is sensitive to a different set of wavelengths. In 

cameras, the image is formed on an image plane, which can 

be a piece of film coated with silver halides or a rectangular 

grid of a few million photosensitive pixels, each a 

complementary metal-oxide semiconductor (CMOS) or 

charge-coupled device (CCD). To see a focused image, we 

must ensure that all the photons from approximately the same 

spot in the scene arrive at approximately the same point in the 

image plane. The simplest way to form a focused image is to 

view stationary objects with a pinhole camera, which consists 

of a pinhole opening, O, at the front of a box, and an image 

plane at the back of the box. 

 Figure 3: Each light-sensitive element in the image 

plane at the back of a pinhole am- era receives light from the 

small range of directions that passes through the pinhole. If 

the pinholes small enough, the result is a focused image at the 

back of the pinhole. The process of projection means that 

large, distant objects look the same as smaller, nearby objects. 

Note that the image is projected upside down. 

 
Fig. 3: 

IV. LENS SYSTEMS 

Vertebrate eyes and modern cameras use a lens system to 

gather sufficient light while LENS keeping the image in 

focus. A large opening is covered with a lens that focuses 

light from nearby object locations down to nearby locations 

in the image plane. However, lens systems have a limited 

depth of field: they can focus light only from points that lie 

within a range of depths (centered around a focal plane). 

Objects outside this range will be out of focus in the image. 

To move the focal plane, the lens in the eye can change shape 

(Figure); in a camera, the lenses move back and forth. 

 
Fig. 4.1: 

 Figure 4.1 Lenses collect the light leaving a scene 

point in a range of directions, and steer it all to arrive at a 

single point on the image plane. Focusing works for points 

lying close to a focal plane in space; other points will not be 

focused properly. In cameras, elements of the lens system 

move to change the focal plane, whereas in the eye, the shape 

of the lens is changed by specialized muscles. 

V. SCALED ORTHOGRAPHIC PROJECTION 

Perspective effects aren’t always pronounced. For example, 

spots on a distant leopard may look small because the leopard 

is far away, but two spots that are next to each other will have 

about the same size. This is because the difference in distance 

to the spots is small compared to the distance to them, and so 

we can simplify the projection model. The appropriate model 

is scaled orthographic projection. Shadows are very seldom a 

uniform black, because the shadowed surface receives some 

light from other sources. Outdoors, the most significant such 

source is the sky, which is quite bright. 

 Early representations may capture information such 

as the location, contrast, and sharpness of significant intensity 

changes or edges in the image. Such changes correspond to 

physical features such as object boundaries, texture contours, 

and markings on object surfaces, shadow boundaries, and 

highlights. In the case of a dynamically changing scene, the 

early representations may also describe the direction and 

speed of movement of image intensity changes. 

 Intermediate representations describe information 

about the three-dimensional (3-D) shape of object surfaces 

from the perspective of the viewer, such as the orientation of 

small surface regions or the distance to surface points from 

the eye. Such representations may also describe the motion of 

surface features in three dimensions. 

 Higher-level representations of objects describe 

their 3-D shape, form, and orientation relative to a coordinate 

frame based on the objects or on a fixed location in the world. 

Tasks such as object recognition, object manipulation, and 

navigation may operate from the intermediate or higher-level 

representations of the 3-D layout of objects in the world. 

VI. EARLY IMAGE-PROCESSING OPERATIONS 

In this section we will study three useful image-processing 

operations: edge detection, texture analysis, and computation 

of optical flow. These are called “early” or “low-level” 

operations because they are the first in a pipeline of 

operations. Early vision operations are characterized by their 

local nature (they can be carried out in one part of the image 

without regard for anything more than a few pixels away) and 

by their lack of knowledge: we can perform these operations 

without consideration of the objects that might be present in 

the scene. This makes the low-level operations good 
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candidates for implementation in parallel hardware—either in 

a graphics processor unit (GPU) or an eye. We will then look 

at one mid-level operation: segmenting the image into 

regions. 

 
Fig. 6: 

 Figure 6: Different kinds of edges: (1) depth 

discontinuities; (2) surface orientation discontinuities; (3) 

reflectance discontinuities; (4) illumination discontinuities 

(shadows). 

VII. EDGE DETECTION 

Edges are straight lines or curves in the image plane across 

which there is a “significant” EDGE change in image 

brightness. The goal of edge detection is to abstract away 

from the messy, multimegabit image and toward a more 

compact, abstract representation. The motivation is that edge 

contours in the image correspond to important scene 

contours. In the figure we have three examples of depth 

discontinuity; two surface-normal discontinuities, a 

reflectance discontinuity, and an illumination discontinuity 

(shadow). Edge detection is concerned only with the image, 

and thus does not distinguish between these different types of 

scene discontinuities; later processing will. 

VIII. TEXTURE 

In everyday language, texture is the visual feel of a surface—

what you see evokes what TEXTURE the surface might feel 

like if you touched it (“texture” has the same root as 

“textile”). In computational vision, texture refers to a 

spatially repeating pattern on a surface that can be sensed 

visually. Examples include the pattern of windows on a 

building, stitches on a sweater, spots on a leopard, blades of 

grass on a lawn, pebbles on a beach, and people in a stadium. 

Sometimes the arrangement is quite periodic, as in the 

stitches on a sweater; in other cases, such as pebbles on a 

beach, the regularity is only statistical. 

IX. OPTICAL FLOW 

Next, let us consider what happens when we have a video 

sequence, instead of just a single static image. When an object 

in the video is moving, or when the camera is moving relative 

to an object, the resulting apparent motion in the image is 

called optical flow. Optical flow describes the direction and 

speed of motion of features in the image—the optical flow of 

a video of a race car would be measured in pixels per second, 

not miles per hour. The optical flow encodes useful 

information about scene structure. 

X. SEGMENTATION OF IMAGES 

Segmentation is the process of breaking an image into regions 

of similar pixels. Each image pixel can be associated with 

certain visual properties, such as brightness, color, and 

texture. Within an object, or a single part of an object, these 

attributes vary relatively little, whereas across an inter-object 

boundary there is typically a large change in one or more of 

these at- tributes. There are two approaches to segmentation, 

one focusing on detecting the boundaries of these regions, 

and the other on detecting the regions themselves. 

XI. CONCLUSION 

This paper is based on the concept of artificial intelligence, 

areas of artificial intelligence and the artificial intelligence 

techniques used in the field of Power System Stabilizers 

(PSS). While scientists have not yet realized the full potential 

and ability of artificial intelligence. This technology and its 

applications will likely have far-reaching effects on human 

life in the years to come. Aspects of intelligent behavior, such 

as solving problems, making inferences, learning, and 

understanding language, have already been coded as 

computer programs, and within very limited domains, such as 

identifying diseases of soybean plants, AI programs can 

outperform human experts. 
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