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1. Introduction 
 
1.1 Project Purpose 
 
The purpose of this project is to examine and discuss the factors, relationships and structures involved with Object Recognition in a programming and applications environment of Artificial Intelligence.  

 
 
1.2 Project Scope 
 
The scope of this project covers the Object Recognition Environment within which Artificial Intelligence often operates in real life. This environment includes the Object Environment, Recognition Environment, Perception Environment, Data Structures and Decision Environment and the Navigation Environment. These environments are discussed in detail below.

 
1.3 Overview 
 
The project will examine, discuss and simulate the Object Recognition/Navigation environment, while considering real life applications of Object Recognition/Navigation in Artificial Intelligence.  Included in the project will be a simulation program demonstrating how Artificial Intelligence functions within the Object Recognition/Navigation environment.  I’m thinking along the lines of the environment within which a robot operates, like “the Terminator,” but a nicer, friendlier non terminating robot.  The robot I have in mind is one which assists with common household chores, like laundry and meal preparation. Let’s call it “the Butler.”  Aptly named, the Butler project will discuss the environment within which the Butler must operate and will include a program which simulates how the Butler recognizes and navigates among objects within its environment. 

 

Preferably the simulation program will be a Web based program, using java for the Web application and Prolog for the AI application. However, because I’m not familiar with combining different programming languages into one program, I’m not sure at this point if the simulation program will include both Java and Prolog.  The program may become either one or the other, using Java for a Web based program or Prolog for a non Web based program.

 
2. General Description 
 
          2.1 Object Environment
 
Many of today’s technical products are prime examples of Artificial Intelligence within the Object Recognition environment. Any technical product or device that must sense in some way the environment around it and base decisions on the information received from its sensors is a product/device that uses some form of Object Recognition and Artificial Intelligence. So, what are objects, right? Objects can be anything as small as a particle of light, as abstract as a sound tone or as large as the largest planet in the universe. Basically, an object can be anything. Within AI, the object environment consists of any and all external objects (anything) from which the product/device requires information to function effectively.  Within the Butler project, the object environment consists of any and all external objects from which the Butler requires information to perform its household chores.

 
          2.2 Recognition Environment
 
In every day life, any moving object with navigational knowledge and skills must first recognize the environment around it before navigating through it.  Within AI and within this project, the Recognition Environment consists of some form of knowledge database and the structure which contains it – the knowledge base.  From this knowledge database structure, AI programs search for data descriptions which best match objects within its current environment  and help solve some function it (the program) performs. Within the Butler project, the AI program searches knowledge database structures for recognizing objects, for recognizing the depth or distance of objects and for navigating among the objects within its environment.

 
          2.3 Perception Environment
 
Before any intelligent entity can navigate through an environment, it must not only be able to recognize objects, it must also be able to obtain certain facts or details about those objects, like the distances of the objects from its current position and the detailed shape of the objects.  Identifying an object usually does not require specific detailed knowledge about the object’s shape or distance, only an outline of the object’s shape is often required to identify an object.  But, for certain tasks such as navigation among and manipulation of objects, more detail is essential for the successful completion of these tasks. 

 
The Perception Environment is related to the Recognition Environment in that it is an extension of the Recognition Environment and the Object Recognition knowledge database structure.  Being a cousin of Object Recognition, Object Perception follows the same basic pattern for perception recognition; it uses knowledge database structures to retrieve facts about object detail, object distance and how to respond to these facts.  AI programs access Perception Recognition database structures as required to gain detailed information about the objects within its environment while performing programmed (and ultimately learned) functions.  In the Butler project, AI programs gain detailed information about its environment through a Perception Recognition database structure, which contains facts on object details and which links with a Decision Recognition database structure for additional information on how and when to respond to detailed facts obtained while navigating among and manipulating objects in its environment. Hence, the Perception Recognition and Decision Perception data structures are essential components of the Navigation Environment. The detailed information obtained during navigation among and manipulation of objects is part of the Perception Environment information domain – the Perception Recognition database structure. 

 
          2.4 Data Structure and Decision Environment
 
The Butler project data structure primarily consists of three knowledge database structures: Object Recognition, Perception Recognition and Decision Recognition.  The Object Recognition data structure primarily identifies objects and can link with the Decision Recognition data structure for determining if some action is pending for objects in its environment. The Perception Recognition data structure records detailed information about objects within a changing environment and links with the Decision Recognition data structure for determining navigational and manipulational activities.

 

Before navigating among or manipulating objects, decisions about the object and its surrounding environment must be made. For our Butler project, decisions about which path to take or how to grasp an object are required before our Butler can perform its tasks. Blindly navigating among objects or carelessly grasping objects can cause collisions or other happenstances that are not good for the objects involved, including our Butler. Decisions about how to navigate and how to manipulate objects are required to effectively perform navigation and manipulation tasks. As previously mentioned, a Perception Recognition data structure stores detailed facts about objects within a changing environment and forms the basis from which decisions are made.  A Decision Recognition data structure links with the Perception Recognition data structure and obtains details on the surrounding environment. Navigation and manipulation within changing environments are achieved through the Decision Recognition data structure, which relies on the Perception data structure for details on the changing environment. 
 
          2.5 Navigation Environment
 
Once a decision has been made and a plan of action determined, the actual task, itself, still requires action. Actions cause changes within the environments which encompass them, and often actions propagate more actions or the need for them.  It’s the old cliché “change spawns more change or the need for it.”  So, what are changes?  Changes are anything causing a change from one state to another state.  Or, in other words, change is constant within a navigation/manipulation environment. 

 

While traveling along some path or handling some object, events occur changing the environment.  Changes within the environment lead to the need for reevaluation of the environment and reevaluation of responses to the changed environment. The Navigation Environment is the environment within which navigation/manipulation activity occurs – as it is occurring.  Decisions for responding to this environment require constant information obtained through observation and recognition of changes within the environment. This information is obtained and recorded through the Perception Recognition data structure. From within the Navigation Environment, AI programs must operate which constantly search the Perception Recognition and Decision Recognition data structures for information on how to respond to changes within the environment. Frequent sensing of the surrounding environment and responding to new information is the main focus of the Navigation Environment.  
            
 
3. Program Description
 
          3.1 Program Overview
          
The program will be a simulation of how Object Recognition and Navigation occurs with the environments described above.  Preferably the program will be a Java based Web application using Prolog to interact with data structures described above.  

 
 
 
