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Final Project 

The Intelligent Home Security System 

1. Background
As a senior in computer engineering, my design team chose to design and build an interactive home security system with artificial intelligence.  The goal of this system was to provide accurate information about the security of the household environment to a remote user, while minimizing the occurrence of false alarms. This system was based upon an embedded microprocessor that was used that was used to collect digital information provided by various sensors throughout the household.  These sensors included: 2 inductive door/window sensors, 2 door/window vibration detectors, 2 infrared motion detectors, 1 acoustic glass break detector, 1 smoke detector, 1 heat sensor and 1 flood detector.  The microprocessor then processed this data and transmitted it in the form of a datagram across a local area network to a remote user, where decisions could then be made.  However do to time constraints and a lack of understanding in logic programming, the artificial intelligence was never properly implemented.  This is where I will continue.    

2. Objective
The object of this project is to design a knowledge-based system in Prolog that will take the information provided by a procedural program written in C, interpret this information using declarative knowledge and decide on the proper course of action.  To accomplish this task, I will use the Stanford Research Institution Problem Solver or STRIPS as a prototype to design a planner to control the behavior of the system and accurately predict future actions.  This project will consist of an in-depth research in knowledge based systems and the development of a working program in Prolog.  

3. Research 
All planners consist of an initial description of the world, a list of actions and a goal state.  Most simply, a planner is a sequence of actions that will achieve a goal state.  The STRIPS planner uses the current state of the environment to determine future actions.  The STRIPS model represents actions as a set of facts about the real-world that are known to be true.  The actions in the STRIPS model consist of preconditions, a delete list and an add or assert list.  The preconditions are a list of atoms that must be true for the action to occur.  The planner searches through a set of possible solutions or rules until all of the preconditions are true.  The planner then executes a course of action and asserts and retracts facts from working memory.  These facts represent the new or current state of the environment.  The planner continues this process until all of the goals in the list have been satisfied.  

4. Procedure

In this application, the initial conditions about the environment are derived directly from the input list.  The input list for this program would be determined by the data acquisition software in the embedded processor written in C.  However, for demonstrational purposes the input list is entered manually to simulate various alarms.  Each element of the list corresponds to a physical sensor in the household.  Table 1 shows each sensor and its location in the input list.  
The first step to completing this project was to determine the proper logic.  To help illustrate this, I designed four logic tables for each of the four possible initial states.  These steps are shown in the Diagrams section of this report.  Next, the input string is broken down into individual variables that correspond to the current state of each sensor.  These inputs are then used to determine the initial conditions.  These conditions are then used to determine future actions according to the current environment.                    

5. Tables
                                      Table 1
	Element #
	Sensor

	1
	Door Induction

	2
	Door Vibration

	3
	Window Induction

	4
	Window Vibration

	5
	Motion (Inside)



	6
	Motion (Outside)

	7
	Glass Break

	8
	Smoke



	9
	Heat



	10
	Flood


6. Diagrams 
                                            Diagram 1
                             
[image: image1]               
                                   Diagram 2
                                     Figure 3
                                      Figure 4
MI == 1


Intruder


In House 





DI == 1


Intruder


Entering Door





DI == 0


Intruder


Deterred 





DV == 1





MO == 1


Intruder


At Door








MO == 0








False Alarm





Initial


Condition





MI == 0


Intruder


Deterred





DI == 1


Intruder


Entering Window





DI == 0


GB == 0





Intruder


Deterred 





WV == 1





MO == 1


Intruder


At Window








MO == 0








False Alarm





Initial


Condition





GB == 1


Intruder


Entering Window





MI == 1


Intruder


In House 





Initial


Condition





HT == 0








False Alarm





HT == 1








Fire In House








SM == 1





FD == 1








FD == 1








Water In House








MI == 0


Intruder


Deterred 





Initial


Condition




















