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Abstract
In partial fulfillment of the requirements for EEL5666C Intelligent Machine Design Lab, this report outlines the proposed development of Weebo, an intelligent home automation robot.  With the capability to control home appliances, play sounds, and even get information over the internet, Weebo is a useful home automation robot.  A unique mechanical design makes it maneuverable and fairly speedy.  The functions of this robot include the ability to wake a human and make sure he or she is awake, turn on lights and a coffee maker, display information from the internet on its LCD screen, save energy by turning off unused lights, and acting as a security guard. 
Introduction
There are many cases in our daily routines where a little extra assistance would be helpful.  For instance, sleeping through an alarm or pressing the snooze in one’s sleep could be avoided by a robot that ensured the human was really getting out of bed.  And instead of the human having to turn on the lights and start the coffee maker, a robot could perform this.  Even providing useful information for the day such as the temperature or weather forecast would be helpful.  Also, the act of carelessly leaving lights on and wasting electricity could be avoided by a robot that scanned for humans when it detected a light on and turned it off if no humans were present.  Other functions such as home security could also be very helpful.
The purpose of Weebo is just this— to assist humans around the house in daily tasks such as waking up its owner, turning on the coffee maker, providing the weather forecast, saving energy by turning off lights when no one is around, and acting as a watchdog when its owner is away.  The concept of a small helpful robot is partly taken from the robot in the movie “Flubber”, the same robot from which Weebo gets its name.  The mechanical design is inspired from a Sony robotic music player called the Rolly.  
This report will outline the proposed design and implementation of Weebo by explaining the integrated system and the various functionalities, the mechanical design of the mobile platform, the actuators, the sensors, and the programmed behaviors.
Integrated System

The system is integrated using a microcontroller board designed by Thomas Vermeer and Michael Pridgen.  The board uses an Atmega128 processor and has enough I/Os to interface with all the devices needed to complete the task.  The system consists of:
1. The microcontroller board

2. A dual DC speed controller board
3. Two DC Gearmotors

4. A servo

5. Two IR sensors

6. A pyroelectric sensor

7. A Cds cell

8. A Bluetooth adapter

9. An LCD screen

10. A wireless relay remote control

11. An MP3 player and speaker (for playing alarm/other sounds)

12. Batteries: one 9.6V NiCd pack, one 6V alkaline battery pack.

The connections between these components are shown in figure 1 below. There are two batteries to prevent a brownout on the microcontroller board if the motors draw too much current and drop the voltage.  The Bluetooth adapter is connected to the board’s serial communication line and interfaces with a PC with internet connectivity.  The IR sensors gives an analog voltage level based on the reflection distance and the pyroelectric sensor will provide a digital binary signal if motion is detected.  The relay remote control is interfaced with the microcontroller by replacing the buttons with transistors which the controller can open or close with its digital output lines.  The MP3 player is connected in the same manner.  
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Figure 1. System level diagram.
        
The PC with which the Bluetooth adapter will be communicating with can provide information from the internet such as weather, stocks, etc.  This allows the robot to display information on the LCD.  In the future, it could be programmed to make decisions based on this information.  
The relay remote control is able to control the state of X10® wall socket relays through a wireless radio frequency signal.  Practically any device can be plugged into one of these relays, allowing the robot to turn it off and on.  
The motor speed controller and DC motors allow for better performance (speed and acceleration) than a hacked servo and will not cause noise since they are isolated from the other electronics.  

The MP3 player is powered with its own internal battery, but ideally, it would be supplied power from the microcontroller board so that it would not need to be switched on and off separately.  

This structure provides the ability to perform all of Weebo’s stated objectives and more.  There is a great amount of flexibility for inventing new behaviors given the array of inputs and outputs.  Communication with a PC allows it to make decisions on web based data, the MP3 player allows it to play pre-recorded messages, and the wireless relays can be used to control almost anything.  
Mobile Platform

The mechanical design for the mobile platform utilizes a capsule-like hull and two wheels which rotate around the body.  The body is made of transparent plastic and is built by mounting the components along a threaded rod which will serve as the backbone.  The drive motors and everything else will be mounted on the inside.  The center of gravity will be kept well below the axle by having a heavy mass at the bottom.  An interesting feature is the ability to adjust the location of the mass in order to rotate the capsule (which would normally be level) up or down.  This provides attitude adjustment if ever needed such as when the sensors needed to be aimed up or down.  

This particular design provides an aesthetic look as well as agility in maneuvering around the house.  The transparent shell allows the Cds cell and the pyroelectric sensor to look through it while still being mounted internally.  Figure 2 shows an incomplete model of the intended hardware design.
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Figure 2. Weebo's preliminary mechanical design.

The final design is very close to the original concept drawn in the SolidWorks modeling software.  One of the biggest challenges was mounting all the components inside the shell and routing the wires so that disassembly was still possible.  Quick-disconnects were used on the wires that connect pieces that are removed frequently such as the drive wheel structures.  The robot is built along a threaded rod (1/4”-20) which serves as the backbone.  The outer plastic cylinder and two hemispheres can be removed and the robot will still be operational.  This is useful when testing and making modifications.  
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Figure 3. The final robot assembly.  There were very few design changes that needed to be made after designing the system in SolidWorks first.
The power switch and the button that are mounted through the cylindrical shell are actually mounted in slots.  This allows the shell to be slipped off and the switches to be slid out of there slots without disconnecting wires.  The holes cut in the polycarbonate shell can be seen in this picture.  They were required because neither the IR sensors nor the pyroelectric sensor could operate through the plastic.  For this cutting operation, a dremmel tool with a grinding wheel worked nicely.  
Actuation

The robot platform has three actuators: two for the drive wheels and one for adjusting the center of mass.  The drive wheels are driven by two DC gearmotors.  The center of mass is adjusted using a servo.  The 
The gearmotors are DC motors with a built in planetary gearbox before the output shaft.  The motor was chosen based on its torque-current relationship and its voltage-speed relationship.  Using the values listed on the spec sheet, figure 3 could be constructed showing the relationship between torque and speed.  
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Figure 4. Motor perfomance curve.
The ML-30 has a stall torque (locked rotor) of 194 oz-in with the gearbox and a no load speed of 200 rpm.  With an estimated torque required to move the robot of 50 oz-in, the speed that these motors would run at would be 150 rpm.  Using the simple formula below and a drive wheel diameter of 2” (the outer ring’s size does not play a part) gives a velocity of about 15 inches per second at the most.  
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Eq. 1

Assuming a factor of safety, these motors should allow the robot to move at one foot per second and still have ample torque at lower speeds if needed.  The robot will be driven with a differential/tank steering method, allowing zero radius turning and good maneuverability.  
The other actuator, the servo for positioning the mass, will provide 43 oz-in. of torque.  This should be sufficient because the mass is likely to be under half a pound (8 oz.) and the maximum radius inside the 6” tube is less than 3”.  So the maximum torque required to adjust the mass would be 24 oz-in. but including a factor of safety as well as allowing for dynamic forces when braking or acceleration, a 43 oz-in servo should be perfect.  Figure 4 below shows how rotating the internal mass will rotate the body to provide attitude adjustment.

[image: image6.emf]
Figure 5. Rotating the internal mass to rotate the body.
Special Electronics
Hacking the wireless relay controller and MP3 Player

The robot possesses the ability to operate both a wireless relay controller and an MP3 player.  Both devices were hacked in the same way to allow the microcontroller to effectively push the buttons on the devices.  The casing was removed and the contact pad buttons were take off the circuit boards.  Then wires were soldered to the contact pads as shown in the figure below.  When these wires were connected, it simulated the button being pushed.  In order to allow the microcontroller to perform this, opto-isolators were used to short the wires upon receiving a 5V signal (A 1kΩ resistor was used to limit the current to the opto-isolators LED).  
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Figure 6.  This figure shows how the wireless relay remote control was hacked using opto-isolators to allow the microcontroller's digital output pins to simulate button presses.  Only one connection is shown here, but eight were made: five for the wireless relay controller and three for the MP3 player.
X10 wireless relays

The wireless relays are used to control the house lights or coffee maker.  These devices are controlled via the wireless relay remote control and simply plug into a standard wall outlet and the lamp/coffee maker is plugged into the relay.  
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Figure 7. X10 Wireless Relay.

Bluetooth Module

The Bluetooth module allows the robot to communicate with the PC.  The module is the BlueSmirf-Silver purchased from Sparkfun for about $50.  This device makes wireless communication easy by performing the Bluetooth connection automatically and acting seamlessly as a simple serial link to the computer.  On the microcontroller end, the device merely needs to enable and initialize serial communication with the BlueSmirf connected to the serial communication pins.  On the PC end, a Bluetooth dongle was connected and a Java program takes care of the serial communication.  The advertised range for this device is 100 ft.
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Figure 8. The BlueSmirf - Silver wireless adapter used onboard the robot.

Audio amplifier

A miniature amplified speaker is used to amplify the audio signal from the MP3 player’s headphone jack so that the alarm played will be loud enough to wake the user.  This device is powered by a single AA battery and is sufficiently loud to wake a sleeping person.  This speaker pair is placed outside the plastic cylinder shell in one of the plastic hemispheres where audio can be heard better.  
Sensors
The list of sensors for this robot includes

1. IR ranging sensors (2)

2. Pyroelectric sensor

3. Cds cell

4. Bluetooth adapter

The bump sensors and the infrared sensor are for obstacle avoidance.  The pyroelectric sensor is to detect humans for both determining whether the human is getting out of bed and for searching for humans when deciding whether or not to turn a light off that it finds left on.  The Cds cell will be useful in detecting whether a light is on or off.  

The Bluetooth adapter isn’t really a sensor, but it is included here because it is a means by which the robot can get information from a PC connected to the internet.  Since it can get information such as weather, temperature, stock prices, game scores, etc. and make decisions based on this information, it might be considered a type of sensor.  It’s range is listed as being 100 ft. from the device it is communicating with.

The IR sensors are analog with an output voltage of 0-5V depending on the range with a range of 2 feet.  The pyroelctric sensor gives a digital high or low output based on whether motion is detected from a source that gives off IR radiation and is specified to have a range of up to 20 feet.  The Cds cell varies its resistance based on the amount of light incident upon it, so a voltage divider circuit will be used to determine the amount of light based on the voltage across this device using the ADC port.  
Behaviors
While Weebo’s multi-purpose design makes him capable of a wide variety of tasks, there are three main behaviors that will be the goals of this project.

Wake up alarm

In this mode, Weebo will be programmed to initiate the waking up of its owner.  At a preset time, Weebo will turn on the house lights and play an alarm.  But unlike a normal alarm clock where hitting the snooze and sleeping through your meeting can be too easy, Weebo will roll around the room so that it must be caught first to deactivate the alarm.  At this point it will also have turned on the coffee maker and downloaded the weather forecast to the LCD screen, giving you a heads up on what to wear for the day.
Energy saver

In this mode, Weebo will rove around the house looking for a light that has been left on.  Upon finding one, it will scan the room for humans.  If none are detected, it will assume you were wasting electricity and turn off the light using its wireless relay controller.
Home Sentry

This mode places the robot on guard for human motion using the pyroelectric sensor.  If an intruder is detected, it will sound an alarm, turn on the house light, and possible alert the user over the internet.  
Software Design and Integration
Robot

The software responsible for creating the previously described behaviors was written in C and compiled using WinAVR.  The software was designed to be modular and easily tested to aid in code re-use and debugging.  

The code for the LCD, the analog to digital conversion, and the servo control was provided by Thomas Vermeer and Mike Pridgen.  This was integrated into my main code and only slightly modified.  This provided functions to write strings and numbers to the LCD screen. 

The code for the UART serial communication was written by Peter Fleury and released under the GNU General Public License.  This serial communication library provided a simple method of reading and writing over the serial port by using a couple ring buffers which handled the input and output.  
My code is divided into several main files.  
· LCD.c

· ADC.c

· Motors.c

· Relays.c

· Sensors.c

· timer.c

· uart.c

The LCD file handles writing to the LCD screen.  The ADC file handles the analog to digital conversion which is used for the Cds cell and the Infrared sensors.  The Motors file initializes the motors by setting the proper PWM frequency.  It also provides functions for moving forward at some percent effort and turning at some percent effort.  The Relays file initializes the digital output pins that are connected to the opto-isolators and then to the wireless relay controller and MP3 player.  It provides functions to turn on and off the different relays and to turn on/off and play/next the MP3 player.  The Sensors file provides a function to initialize the IR, pyroelectric, and Cds sensor (by setting the correct Data Direction Register values).  It also provides functions to calibrate each of the sensors and to check the reading of the sensor at any time.  The timer file initializes and begins the interrupt driven timer.  Finally, the uart file provides for the initialization and communication over the serial port.  
The code operation for the robot operation is as follows:

Upon powering up, the LCD screen displays three selections one at a time with a short pause: alarm mode, power saver mode, and security guard mode.  The selection is made when the user presses the push button when the desired mode is displayed.  
Alarm Mode:
1. The uart is initialized
2. The motors are initialized

3. The left and right IR sensors are calibrated

4. The robot waits until it receives a character over the serial port

5. At a set time (using windows task scheduler), the PC sends a wake command to the robot over the Bluetooth channel along with the current weather taken from the NOAA website.

6. The MP3 player is turned on and the alarm track is played.
7. The lights are turned on.

8. Upon sensing motion with the pyroelectric sensor (user is rousing, trying to turn off alarm) the robot backs away, turns, and begins obstacle avoidance.

9. Once the robot is caught and the user presses the push button, the alarm stops, the weather string is displayed on the LCD screen, and the relay #2 (coffee maker) is turned on.  

Power saver mode:

1. The motors are initialized

2. The Cds cell is calibrated to know how bright a lamp is

3. The left and right IR sensors are calibrated

4. The robot begins roving and obstacle avoiding

5. When it detects a light, the robot pauses and scans for humans

6. If none are detected it turns off the light

Security guard mode:
1. Initialize the uart

2. Initialize the motors

3. Calibrate the IR sensors

4. Begin countdown to allow user to leave premises

5. Rove around and obstacle avoid

6. After hitting two obstacles, pause and search for an intruder using the pyroelectric sensor

7. If none found on previous scan, rotate 180 degrees and repeat scan.

8. If an intruder was detected, turn on the house lights, play an alarm, and send a signal to the PC over Bluetooth which will trigger the computer sending a text message to the user’s cell phone warning of an intruder.  

PC

The software on the PC side was written in Java.  It serves two function, the first is waking the robot and sending it the weather when it is in alarm clock mode.  The second is listening for an character over the Bluetooth link when it is in security guard mode and then sending a text message to the user’s cell phone.  

The first Java program (WeeboWaker.java) is run using windows task scheduler (a .bat file was actually run which in turn runs the java program).  Upon being run, it loads the NOAA web page for the city of Gainesville and uses regular expressions to parse key bits of weather data including temperature, condition, and chance of precipitation.  The next step is opening a serial connection over the port which the Bluetooth connection is operating on.  This required the use of an addition java package called RxTx which is not provided by Sun.  Once the connection is established with the robot, the weather temperature string is transmitted.  This wakes the robot and allows it to save the weather information to be displayed when the user finally catches it and stop the alarm.
The second Java program (WeebaAlertListener.java) is responsible for listening for an alert character when the robot is in security mode.  It also opens a serial connection via Bluetooth when it is run.  Upon receiving the alert character, the java program load a web page which in turn sends an email to the user’s cell phone’s text messaging email address (commonly 555-555-5555@txt.carier.com).  The web page is a fairly simple web page with php code that sends the email.  Multiple phones can even be added to allow weebo to send texts to multiple people.  
Conclusion

The current design for Weebo makes him well suited for a variety of programmed behaviors.  This adaptability means that he can accomplish more than just suggested in this report, but for the purpose of the class, the stated behaviors that have been attempted.  The capabilities of this robot make it possible to actually interact with users in a home setting without needing to be a larger robot.  Wireless communication with a PC and wireless control of relays was both easy to implement and expanded the functionality of the robot greatly.  
The robot has successfully accomplished all the original design requirements.  The layout proved to be a little difficult in terms of wiring and accessibility because of the tight internal space.  One change that would make the robot more practical would be to integrate some of the batteries powering the amplified speakers, the mp3 player and the microcontroller board into a single battery.  Also, producing a fairly thorough 3D model of the robot in the design stage was very helpful in avoiding problems down the road when the robot was actually being constructed.  
Appendix – Code
Main file

#include <avr/io.h>

#include <stdlib.h>

#include <avr/interrupt.h>

#include <avr/signal.h>

#include <avr/pgmspace.h>

#include "uart.h"

#include "LCD.h"

#include "timer.h"

#include "Motors.h"

#include "Relays.h"

#ifndef F_CPU

#define F_CPU 16000000UL

#endif

#define UART_BAUD_RATE 9600

#define BUTTON 0b01000000

int main(void) {


// Enable interupts

    sei();

    // Initialize the timer


init_timer();


// Initialize the LCD

    lcdInit();


lcdGoto(0,0);


lcdString("Hello, I'm Weebo");


lcdGoto(1,0);


lcdString("       :-)      ");


ms_sleep(5000);


// Initialize the sensors


initSensors();


// Initialize the relay remote control


initRelays();


// ******** Ask user for Behavioral Mode *******


// Wake Up Alarm?


lcdGoto(0,0);


lcdString("Push Button for:");


lcdGoto(1,0);


lcdString("Wake Alarm Mode ");


int count = 0;


while (!(PINE & BUTTON) && (count<100)) { // button not pressed, less than 5 seconds



ms_sleep(20);



count++;


}


if (count != 100) { // if user pressed button before timer was up...



ms_sleep(500);  // let them release button



lcdGoto(0,0);



lcdString("In Alarm Mode   ");



lcdGoto(1,0);



lcdString("                ");



beAlarm();

// enable alarm behavior


}


// Power Saver?


lcdGoto(1,0);


lcdString("Power Saver Mode");


count = 0;


while (!(PINE & BUTTON) && (count<100)) {



ms_sleep(20);



count++;


}


if (count != 100) { // if user pressed button before timer was up...



ms_sleep(500);



lcdGoto(0,0);



lcdString("Power Saver Mode");



lcdGoto(1,0);



lcdString("                ");



bePowerSaver(); // enable power saver behavior


}


// Security Guard?


lcdGoto(1,0);


lcdString("Sentinel Mode   ");


count = 0;


while (!(PINE & BUTTON) && (count<100)) {



ms_sleep(20);



count++;


}


if (count != 100) { // if user pressed button before timer was up...



lcdGoto(0,0);



lcdString("In Sentinal Mode");



lcdGoto(1,0);



lcdString("                ");



beSecurityGuard(); // enable power saver behavior


}

}

/**********************************************************************

                     Wake Up Alarm Behavior

**********************************************************************/

void beAlarm(void) {


// initialize UART communication

    uart_init( UART_BAUD_SELECT(UART_BAUD_RATE,F_CPU) ); 


unsigned int c;


//uart_puts("String stored in SRAM\n");


//char buffer[7];

    //itoa( num, buffer, 10);   // convert interger into string (decimal format)         

    //uart_puts(buffer);        // and transmit string to UART


//uart_putc((unsigned char) c);


//c = uart_getc();


//c & {UART_NO_DATA, UART_FRAME_ERROR, UART_OVERRUNERROR, UART_BUFFER_OVERFLOW}


// Initialize the Motors


initMotors();


// Initialize the IR sensors


calibrateIRLeft();


calibrateIRRight();


lcdGoto(0,0);


lcdString("   Good Night   ");


c=uart_getc();


while(c & UART_NO_DATA) { // do nothing while no serial data



c=uart_getc();


}


// Wake character sent!


lcdGoto(0,0);


lcdString("  WAKE UP !!!!  ");


lcdGoto(1,0);


// Turn on MP3 Player


MP3On();


// Turn on lights


switchRelay(1,1);


// Play alarm


MP3Play();


ms_sleep(5000); // This delay is added for demo, people will immediately set off the






// sensor and make it run, so let's hold off on that for 5 secs.


// Continue doing this until motion is detected


while (!motionDetected()) {



;


}


lcdGoto(0,0);


lcdString("Subject rousing.");


// RUN!


pivot(30);


ms_sleep(2000);


goForward(30);


while(1) { // avoid obstacles until button pressed



int leftDistance = getIRLeft();



int rightDistance = getIRRight();



if (PINE & BUTTON) {




break;



}



else if ((leftDistance > 0) && (rightDistance > 0)) {




goForward(0);




ms_sleep(500);




goForward(-30);




ms_sleep(2000);




pivot(50);




ms_sleep(3000);




goForward(0);




ms_sleep(1000);




goForward(15);




ms_sleep(250);




goForward(30);



}



else if (leftDistance > 0) { // left close




goForward(0);




ms_sleep(500);




goForward(-30);




ms_sleep(2000);




pivot(30);




ms_sleep(1000*leftDistance); // 1 second if close, 2 seconds if very close




goForward(0);




ms_sleep(1000);




goForward(15);




ms_sleep(250);




goForward(30);



}



else if (rightDistance > 0) { // right close




goForward(0);




ms_sleep(500);




goForward(-30);




ms_sleep(2000);




pivot(-30);




ms_sleep(1000*rightDistance); // 1 second if close, 2 seconds if very close




goForward(0);




ms_sleep(1000);




goForward(15);




ms_sleep(250);




goForward(30);



}


}


// Stop moving


goForward(0);


// get and display weather string


lcdGoto(0,0);


lcdString("Current Weather:");


lcdGoto(1,0);


c=uart_getc();


while(!(c & UART_NO_DATA)) {



lcdChar(c);



c=uart_getc();


}


// Stop music and turn off MP3 Player


MP3Play();


ms_sleep(1000);


MP3Off();


// Wait and turn on coffee


ms_sleep(100);


switchRelay(2,1);


lcdGoto(0,0);


lcdString("Coffee Brewing  ");


while(1) { // Stay here!



;


}

}

/**********************************************************************

                     Power Saver Behavior

**********************************************************************/

void bePowerSaver(void) {


// Calibrate the Cds cell


calibrateCds();


// Calibrate the left IR sensor


calibrateIRLeft();


// Calibrate the right IR sensor


calibrateIRRight();

    // Initialize the Motors


initMotors();


goForward(30);


while (1) {



if (underLight() == 1) {




goForward(0);




lcdGoto(0,0);




lcdString("Found light!    ");




ms_sleep(1000);




pivot(20);


// turn




ms_sleep(1000);




goForward(0);




ms_sleep(4000);     // wait for rocking to settle




lcdGoto(0,0);




lcdString("Human Present?  ");




int foundOnFirstScan = 0;




int foundOnSecondScan = 0;




int waitCount = 0;




// Scan for humans once




for (waitCount = 0; waitCount < 50; waitCount++) {





if (motionDetected()) {






lcdGoto(1,0);






lcdString("      YES.      ");






foundOnFirstScan = 1;






ms_sleep(2000);






break; // It's ok, there's a person using the light





}





ms_sleep(100);




}




// Scan for humans again if none found in first direction




if (!foundOnFirstScan) { // if no one was detected on first scan, scan in opposite direction...





lcdGoto(0,0);





lcdString("Re-orienting    ");





pivot(30);





ms_sleep(2000);





pivot(0);





ms_sleep(4000);  // wait for rocking to settle





lcdGoto(0,0);





lcdString("Human Present?  ");





waitCount = 0;





for (waitCount = 0; waitCount < 50; waitCount++) {






if (motionDetected()) {







lcdGoto(1,0);







lcdString("      YES.      ");







foundOnSecondScan = 1;







ms_sleep(2000);







break; // It's ok, there's a person using the light






}






ms_sleep(100);





}




}




// if no one found, turn off light.




if (!foundOnFirstScan && !foundOnSecondScan) {





lcdGoto(1,0);





lcdString("No. Turning off.");





switchRelay(1,0);  // turn off light 1




}



}



lcdGoto(0,0);



lcdString("Power Saver Mode");



lcdGoto(1,0);



lcdString("Roaming...      ");



goForward(30);



if (getIRLeft() > 0) {




goForward(0);




ms_sleep(1000);




goForward(-20);




ms_sleep(2000);




pivot(30);




ms_sleep(1000);




goForward(0);




ms_sleep(1000);




goForward(15);




ms_sleep(1000);




goForward(30);



}



else if (getIRRight() > 0) {




goForward(0);




ms_sleep(1000);




goForward(-20);




ms_sleep(2000);




pivot(-30);




ms_sleep(1000);




goForward(0);




ms_sleep(1000);




goForward(15);




ms_sleep(1000);




goForward(30);



}


}

}

/**********************************************************************

                     Security Guard Behavior

**********************************************************************/

void beSecurityGuard() {


// initialize UART communication

    uart_init( UART_BAUD_SELECT(UART_BAUD_RATE,F_CPU) ); 


initMotors();


calibrateIRLeft();


calibrateIRRight();


lcdGoto(0,0);


lcdString("Begin Countdown ");


lcdGoto(1,0);


lcdString("|##############|");


lcdGoto(1,1);


int count = 14;


while (count >= 0) {



lcdChar(' ');



ms_sleep(500);



count--;


}


lcdGoto(0,0);


lcdString("    Active      ");


lcdGoto(1,0);


lcdString("                ");


// power on MP3 Player


MP3On();


int allIsWell = 1;


while(allIsWell) {



int bumpCount = 0;



while(bumpCount < 2) { // avoid obstacles




goForward(30);




int leftDistance = getIRLeft();




int rightDistance = getIRRight();




if ((leftDistance > 0) && (rightDistance > 0)) {





bumpCount++;





goForward(0);





ms_sleep(500);





goForward(-30);





ms_sleep(2000);





pivot(50);





ms_sleep(2000);





goForward(0);





ms_sleep(2000);




}




else if (leftDistance > 0) { // left close





bumpCount++;





goForward(0);





ms_sleep(500);





goForward(-30);





ms_sleep(2000);





pivot(30);





ms_sleep(1000*leftDistance); // 1 second if close, 2 seconds if very close





goForward(0);





ms_sleep(2000);




}




else if (rightDistance > 0) { // right close





bumpCount++;





goForward(0);





ms_sleep(500);





goForward(-30);





ms_sleep(2000);





pivot(-30);





ms_sleep(1000*rightDistance); // 1 second if close, 2 seconds if very close





goForward(0);





ms_sleep(2000);




}



}



// scan 



goForward(0);



lcdGoto(0,0);



lcdString("Pausing...      ");



ms_sleep(4000);



lcdGoto(1,0);



lcdString("Scanning...     ");



int pauseCount = 0;



while (pauseCount < 20) {




pauseCount++;




if (motionDetected()) {





lcdGoto(0,0);





lcdString(" * INTRUDER! *  ");





lcdGoto(1,0);





lcdString(" * INTRUDER! *  ");





switchRelay(1,1);   // turn on light





uart_putc("!");     // alert WeeboAlerter.java > 123.php > cell phone





MP3Play();          // play alarm





allIsWell = 0;      // all is freaking not well (stop looping)





// Play the alarm for 30s





lcdGoto(0,0);





int numSecs = 0;





for (numSecs = 0; numSecs<30; numSecs++) {






ms_sleep(1000);






lcdChar('>');





}








// Turn off MP3 player





MP3Play();





ms_sleep(1000);





MP3Off();





break;




}




ms_sleep(400);



}



if (pauseCount != 20) break; // intruder was detected. game over.



// rotate



pivot(30);



ms_sleep(1000);



pivot(0);



ms_sleep(1000);



// scan 



goForward(0);



lcdGoto(0,0);



lcdString("Pausing again...");



ms_sleep(4000);



lcdGoto(1,0);



lcdString("Scanning again..");



pauseCount = 0;



while (pauseCount < 20) {




pauseCount++;




if (motionDetected()) {





lcdGoto(0,0);





lcdString(" * INTRUDER! *  ");





lcdGoto(1,0);





lcdString(" * INTRUDER! *  ");





switchRelay(1,1);   // turn on light





uart_putc("!");     // alert WeeboAlerter.java > 123.php > cell phone





MP3Play();          // play alarm;





allIsWell = 0;      // all is freaking not well (stop looping)





// Play the alarm for 30s





lcdGoto(0,0);





int numSecs = 0;





for (numSecs = 0; numSecs<30; numSecs++) {






ms_sleep(1000);






lcdChar('>');





}








// Turn off MP3 player





MP3Play();





ms_sleep(1000);





MP3Off();





break;




}




ms_sleep(400);



}



// and continue


}

}

Relays.c

#include <avr/io.h>

#include "Relays.h"

void initRelays(void) {


DDRA = 0xFF; // Set Port D pins all to output


PORTA = 0b00000000;

}

void switchRelay(int relayNum, int on) { // relayNum = 0-1


// select the relay


if (relayNum == 1) {



PORTA = RELAY1;



ms_sleep(200);



PORTA = 0;


}


else if (relayNum == 2) {



PORTA = RELAY2;



ms_sleep(200);



PORTA = 0;


}


// wait a sec


ms_sleep(1000);


// flip the relay


if (on == 1) {



PORTA = RELAYON;



ms_sleep(200);



PORTA = 0;


}


else {



PORTA = RELAYOFF;



ms_sleep(200);



PORTA = 0;


}

}

void MP3On(void) {


PORTA = MP3PLAY;


ms_sleep(3000);


PORTA = 0;

}

void MP3Off(void) {


PORTA = MP3PLAY;


ms_sleep(5000);


PORTA = 0;

}

void MP3Play(void) {


PORTA = MP3PLAY;


ms_sleep(200);


PORTA = 0;

}

void MP3Next(void) {


PORTA = MP3NEXT;


ms_sleep(200);


PORTA = 0;

}

Sensors.c

#include <avr/io.h>

#include "mikeADC.h"

#include "Sensors.h"

#include "LCD.h"

#include "timer.h"

#define PYRO   0b00000100;

int CdsRoom = 0;

int CdsLamp = 0;

int IRLeftClose = 100;

int IRLeftFar = 60;

int IRRightClose = 100;

int IRRightFar = 60;

int sum;

int i;

/************************

Wiring Connections:

 IR right - ADCZero

 IR left  - ADCOne

 Cds cell - ADCTwo

*************************/

void initSensors(void) {


// Set PINE2 to input for pyroelectric sensor


DDRE &= ~0b00000100;


// Set PINE6 to input for momentary switch


DDRE &= ~0b01000000;


// initialize the ADC


initADC();

}

void calibrateCds(void) {


lcdGoto(0,0);


lcdString("Set room value  ");




// Get ambient light value


while (!(PINE & 0b01000000)) { // wait until button is pressed



;


}


sum = 0;


for (i = 0; i<5; i++) lcdInt(adcTwo()); // flush garbage out.


for (i = 0; i<10; i++) {



sum += adcTwo();


}


CdsRoom = sum/10;


lcdGoto(0,0);


lcdString("                ");


lcdGoto(0,0);


lcdInt(sum/10);


ms_sleep(1000);


lcdGoto(0,0);


lcdString("Set lamp value  ");


// Get under lamp light value


while (!(PINE & 0b01000000)) { // wait until buttin is pressed



;


}


sum = 0;


for (i = 0; i<10; i++) {



sum += adcTwo();


}


CdsLamp = sum/10;


lcdGoto(0,0);


lcdString("                ");


lcdGoto(0,0);


lcdInt(sum/10);


ms_sleep(1000);

}

void calibrateIRLeft(void) {


lcdGoto(0,0);


lcdString("Set left far    ");


// Get left far value


while (!(PINE & 0b01000000)) { // wait until button is pressed



;


}


sum = 0;


for (i = 0; i<10; i++) {



sum += adcOne();


}


IRLeftFar = sum/10;


lcdGoto(0,0);


lcdString("                ");


lcdGoto(0,0);


lcdInt(sum/10);


ms_sleep(1000);


lcdGoto(0,0);


lcdString("Set left close  ");


// Get left close value


while (!(PINE & 0b01000000)) { // wait until buttin is pressed



;


}


sum = 0;


for (i = 0; i<10; i++) {



sum += adcOne();


}


IRLeftClose = sum/10;


lcdGoto(0,0);


lcdString("                ");


lcdGoto(0,0);


lcdInt(sum/10);


ms_sleep(1000);

}

void calibrateIRRight(void) {


lcdGoto(0,0);


lcdString("Set right far   ");


// Get right far value


while (!(PINE & 0b01000000)) { // wait until button is pressed



;


}


sum = 0;


for (i = 0; i<10; i++) {



sum += adcZero();


}


IRRightFar = sum/10;


lcdGoto(0,0);


lcdString("                ");


lcdGoto(0,0);


lcdInt(sum/10);


ms_sleep(1000);


lcdGoto(0,0);


lcdString("Set right close ");


// Get right close value


while (!(PINE & 0b01000000)) { // wait until buttin is pressed



;


}


sum = 0;


for (i = 0; i<10; i++) {



sum += adcZero();


}


IRRightClose = sum/10;


lcdGoto(0,0);


lcdString("                ");


lcdGoto(0,0);


lcdInt(sum/10);


ms_sleep(1000);

}

int motionDetected(void) {


if (PINE & 0b00000100) {



return 1;


}


else return 0;

}

int underLight(void) {


sum = 0;


for (i = 0; i<10; i++) {



sum+=adcTwo();


}


if((sum/10) < (CdsLamp+10)) {



return 1;


}


return 0;

}

int getIRLeft(void) { // 2=close, 1=far, 0=out of range


sum = 0;


for (i = 0; i<10; i++) {



sum+=adcOne();


}


if (sum/10 >= IRLeftClose) {



return 2;


}


else if (sum/10 >= IRLeftFar) {



return 1;


}


else {



return 0;


}

}

int getIRRight(void) { // 2=close, 1=far, 0=out of range


sum = 0;


for (i = 0; i<10; i++) {



sum+=adcZero();


}


if (sum/10 >= IRRightClose) {



return 2;


}


else if (sum/10 >= IRRightFar) {



return 1;


}


else {



return 0;


}

}

Motors.c

#include <avr/io.h>

#include <avr/interrupt.h>

#include <avr/signal.h>

#include "Motors.h"

#include "timer.h"

#include "LCD.h"

void initMotors() {


TCCR1A = 0xA0; // turns on OCR1A/B; change this to 0xA8 to turn on OCR1A/B/C


TCCR1B = 0x12; // clk/8 -- 2MHz


ICR1 = 50000; // was 2000 // 1ms period; change to 40000 if using servo (20ms period)


DDRB |= 0b11111110; 


TCCR3A = 0xFC; // turns on OCR3A/B; change this to 0xA8 to turn on OCR3A/B/C


TCCR3B = 0x12; // clk/8 -- 2MHz


ICR3 = 20000; // 1ms period; change to 40000 if using servo (20ms period)


DDRE |= 0b00111000;


OCR1A = 0;


OCR1B = 0;


DDRB |= 0b11111111;  // set the data direction of PORTB


PORTB |= 0b00001010; // set the direction of the motors


ms_sleep(500);


/* Assumes following connections: 


B0 - Debug LED


B1 - Right motor input 1 [0x02]


B2 - Right motor input 2 [0x04]


B3 - Left motor input 1  [0x08]


B4 - Left motor input 2  [0x10]


B5 - PWM (Servo 6)


B6 - PWM (Servo 5)


B7 - PWM (Servo 4)


*/

}

void MotorR(int speed) { // Motor connected to Servo6 and B1,B2


if (speed == 0) {



OCR1A = 0;


}


else if (speed > 0) {



OCR1A = (ICR1/100)*speed;



PORTB |= 0x02;    // set B1 high



PORTB &= ~(0x04); // set B2 low


}


else if (speed < 0) {



OCR1A = -1*(ICR1/100)*speed;



PORTB |= 0x04;    // set B2 high



PORTB &= ~(0x02); // set B1 low


}

}

void MotorL(int speed) { // Motor connected to Servo5 and B3, B4


if (speed == 0) {



OCR1B = 0;


}


else if (speed > 0) {



OCR1B = (ICR1/100)*speed;



PORTB |= 0x08;    // set B3 high 



PORTB &= ~(0x10); // set B4 low


}


else if (speed < 0) {



OCR1B = -1*(ICR1/100)*speed;



PORTB |= 0x10;    // set B4 high



PORTB &= ~(0x08); // set B3 low


}

}

void goForward(int speed) {


MotorR(speed);


MotorL(speed);

}

void pivot(int speed) { // positive = right, negative = left


if (speed == 0) {



MotorR(0);



MotorL(0);


}


else {



MotorL(speed);



MotorR(-speed);


}

}

void pitch(int amnt) { 


if (amnt == 0) {



Servo3POS=18340;


}


else {



float effort = amnt/100.0;



Servo3POS = 18340+700*effort;


}

}

/////////////// Pin Outs \\\\\\\\\\\\\\\\\\

//

//       / OCR1A -- B5 -- Servo 6

// ICR1 |  OCR1B -- B6 -- Servo 5

//       \ OCR1C -- B7 -- Servo 4

//       / OCR3A -- E3 -- Servo 3

// ICR3 |  OCR3B -- E4 -- Servo 2

//       \ OCR3C -- E5 -- Servo 1

//

//////////////////////////////////////////

WeeboWaker.java
/**

 * @(#)TwoWaySerialComm.java

 *

 *

 * @author 

 * @version 1.00 2008/11/12

 */

import gnu.io.CommPort;

import gnu.io.CommPortIdentifier;

import gnu.io.SerialPort;

import java.io.FileDescriptor;

import java.io.IOException;

import java.io.InputStream;

import java.io.OutputStream;

public class WeeboWaker

{


static Thread mySerialReaderThread;


static SerialWriter mySerialWriter;

    public WeeboWaker()

    {

        super();

    }

    void connect ( String portName ) throws Exception

    {

        CommPortIdentifier portIdentifier = CommPortIdentifier.getPortIdentifier(portName);

        if ( portIdentifier.isCurrentlyOwned() )

        {

            System.out.println("Error: Port is currently in use");

        }

        else

        {

            CommPort commPort = portIdentifier.open(this.getClass().getName(),2000);

            if ( commPort instanceof SerialPort )

            {

                SerialPort serialPort = (SerialPort) commPort;

                serialPort.setSerialPortParams(9600,SerialPort.DATABITS_8,SerialPort.STOPBITS_1,SerialPort.PARITY_NONE);

                InputStream in = serialPort.getInputStream();

                OutputStream out = serialPort.getOutputStream();

                //(new Thread(new SerialReader(in))).start();

                //(new Thread(new SerialWriter(out))).start();

                mySerialReaderThread = new Thread(new SerialReader(in)); // the mySerialReaderThread is a thread

                mySerialReaderThread.start();

                mySerialWriter = new SerialWriter(out);                 // the mySerialWriter is not a thread

            }

            else

            {

                System.out.println("Error: Only serial ports are handled by this example.");

            }

        }     

    }

    public static class SerialReader implements Runnable 

    {

        InputStream in;

        public SerialReader ( InputStream in )

        {

            this.in = in;

        }

        public void run ()

        {

            byte[] buffer = new byte[1024];

            int len = -1;

            try

            {

                while ( ( len = this.in.read(buffer)) > -1 )

                {

                    System.out.print(new String(buffer,0,len));

                }

            }

            catch ( IOException e )

            {

                e.printStackTrace();

            }            

        }

    }

    public static class SerialWriter 

    {

        OutputStream out;

        public SerialWriter ( OutputStream out )

        {

            this.out = out;

        }

        public void run ()

        {

            try

            {                

                int c = 0;

                while ( ( c = System.in.read()) > -1 )

                {

                    this.out.write(c);

                }                

            }

            catch ( IOException e )

            {

                e.printStackTrace();

            }            

        }

        public void sendText (String text) {

        
for (int i = 0; i<text.length(); i++) {

        

try {this.out.write(text.charAt(i));}

        

catch (IOException ioe) { ioe.printStackTrace();}

        
}

        }

    }

    public static void main ( String[] args )

    {

        try

        {

            (new WeeboWaker()).connect("COM4");

        }

        catch ( Exception e )

        {

            // TODO Auto-generated catch block

            e.printStackTrace();

        }

        String webAddress = "http://weather.noaa.gov/weather/current/KGNV.html";

    
String prefix = "<TD><FONT FACE=\"Arial,Helvetica\">  ";

    
char suffix = '<';

    
int occurrence = 3;

    
WebParser MyWebParser = new WebParser();

    
boolean success = MyWebParser.loadHTML(webAddress);

    
if (success) {

    

String condition = MyWebParser.getText(prefix, suffix, occurrence);

    

String temperature = MyWebParser.getText(prefix, suffix, occurrence + 1);

    

String precipitation = MyWebParser.getText(prefix, suffix, occurrence + 3);

    

mySerialWriter.sendText("!");

    

mySerialWriter.sendText(temperature);

    
}

    }

}

WeeboAlerter.java

 /**

 * @(#)TwoWaySerialComm.java

 *

 *

 * @author 

 * @version 1.00 2008/11/12

 */

import gnu.io.CommPort;

import gnu.io.CommPortIdentifier;

import gnu.io.SerialPort;

import java.net.*;

import java.io.*;

public class WeeboAlerter

{


// this is the address that is loaded when a character is received over the serial comm port.


static String webAddress = "http://ryan.plesk.freepgs.com/123/123.php"; 


static Thread mySerialReaderThread;


static SerialWriter mySerialWriter;

    public WeeboAlerter()

    {

        super();

    }

    void connect ( String portName ) throws Exception

    {

    
System.out.println("Connecting to Robot");

        CommPortIdentifier portIdentifier = CommPortIdentifier.getPortIdentifier(portName);

        if ( portIdentifier.isCurrentlyOwned() )

        {

            System.out.println("Error: Port is currently in use");

        }

        else

        {

            CommPort commPort = portIdentifier.open(this.getClass().getName(),2000);

            if ( commPort instanceof SerialPort )

            {

                SerialPort serialPort = (SerialPort) commPort;

                serialPort.setSerialPortParams(9600,SerialPort.DATABITS_8,SerialPort.STOPBITS_1,SerialPort.PARITY_NONE);

                InputStream in = serialPort.getInputStream();

                OutputStream out = serialPort.getOutputStream();

                //(new Thread(new SerialReader(in))).start();

                //(new Thread(new SerialWriter(out))).start();

                mySerialReaderThread = new Thread(new SerialReader(in)); // the mySerialReaderThread is a thread

                mySerialReaderThread.start();

                mySerialWriter = new SerialWriter(out);                 // the mySerialWriter is not a thread

            }

            else

            {

                System.out.println("Error: Only serial ports are handled by this example.");

            }

        }     

    }

    public static class SerialReader implements Runnable 

    {

        InputStream in;

        public SerialReader ( InputStream in )

        {

            this.in = in;

        }

        public void run ()

        {

            byte[] buffer = new byte[1024];

            int len = -1;

            try

            {

                while ( ( len = this.in.read(buffer)) > -1 )

                {

                
if (len>0) {

                

System.out.println("Requesting server to send email.");

                

loadURL(webAddress);

                    
mySerialWriter.sendText("Success");

                    
break;

                
}

                }

            }

            catch ( IOException e )

            {

            
System.out.println("The input could not be read");

                e.printStackTrace();

            }            

        }

    }

    public static class SerialWriter 

    {

        OutputStream out;

        public SerialWriter ( OutputStream out )

        {

            this.out = out;

        }

        public void run ()

        {

            try

            {                

                int c = 0;

                while ( ( c = System.in.read()) > -1 )

                {

                    this.out.write(c);

                }                

            }

            catch ( IOException e )

            {

                e.printStackTrace();

            }            

        }

        public void sendText (String text) {

        
for (int i = 0; i<text.length(); i++) {

        

try {this.out.write(text.charAt(i));}

        

catch (IOException ioe) { ioe.printStackTrace();}

        
}

        }

    }

    public static void main ( String[] args )

    {

        try

        {

            (new WeeboAlerter()).connect("COM4");

        }

        catch ( Exception e )

        {

            // TODO Auto-generated catch block

            e.printStackTrace();

        }

    }

    public static boolean loadURL(String address) {

    
URL myUrl = null;

    
try {

    

myUrl = new URL(address);

    
} catch (MalformedURLException mue) {

    

System.out.println(mue.toString());

    

return false;

    
}

    
System.out.println("Loading HTML...");

    
try {

    

HttpURLConnection conn = (HttpURLConnection) myUrl.openConnection();

    

conn.connect();

    

InputStreamReader input = new InputStreamReader((InputStream) conn.getContent());

    

BufferedReader br =  new BufferedReader(input);

    

String temp;

    

do {

    


temp = br.readLine();

    


System.out.println(temp);

    

} while (temp != null);

    

return true;

    
} catch (IOException ioe) {

    

System.out.println("myUrl.openConnection() was not successful");

    

System.out.println(ioe.toString());

    

return false;

    
}

    }

}
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