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Abstract TC "Abstract" \f C \l "1" 
This report is documentation of the development of the robot P.A.N.T.S. for the IMDL laboratory course at the University of Florida. The robot is intended to be a machine personality capable of speech recognition and vision skills incorporated into a humanoid platform. This report outlines the current development of the project including all hardware and software development that has been performed. All of the changes from the original design are also documented. As a final note, the report offers some final thoughts about the completed (?) P.A.N.T.S. project and a note to future IMDL students.
Introduction TC "Introduction" \f C \l "1" 
Sony developed the Qrio (pronounced curio) robot as a household toy that exhibited amazing dexterity and environmental awareness. However, the project was cancelled and the small robot has left a large desire to develop a humanoid companion. Shortly after, Dr. Schwartz presented an interest in a robotic head of some sort capable of speech recognition and teaching lectures. These two seemingly unrelated events spawned the idea of P.A.N.T.S. for a suitable IMDL project.
The purpose of the robot design is to develop a machine based personality. This is obtained by creating a tour guide style robot. Essentially, the robot fills a gap in the middle of research. Similar style robots could be used later for public safety that involved direct contact with humans in a situation where vision and cognitive functions were important.
The scope of this project has changed significantly since its inception. In essence, the end goal is to still create a functioning humanoid, however, due to the complex nature of developing a walking robot the level of development in the interface had to be reduced. Problems that were encountered with hardware design and other limiting factors are responsible for the adjusted P.A.N.T.S. project which is detailed in this report.

Integrated System TC "Integrated System" \f C \l "1" 
The P.A.N.T.S. robot is organized into two modular systems including a central processing unit, and multiple slave microcontrollers. The flow chart for autonomous action is presented in figure 1. 
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Figure 1 – Flow Chart for Typical Operation
The CPU is the main brain of the robot. Upon realizing the need for an action, the CPU chooses the correct path to follow. Manipulation of the motors that move the robotic appendages is done through communication with the slave microcontrollers. The CPU will request an action, for instance forward walking, and the appropriate microcontroller will acknowledge the command. Once the command has been acknowledged, the CPU will continue monitoring environmental changes, processing inputs, and assigning tasks. If the CPU monitors a verbal input it performs the required interpretation and speech synthesis necessary to output a response through the speaker.

Multiple microcontrollers form an integrated slave system to control the movement of P.A.N.T.S. motors. Each microcontroller is responsible for multiple motors and the appropriate internal feedback sensors necessary to accurately move the robotic limbs. The microcontrollers are configured to only perform an action once the CPU requests a task to be completed. The microcontroller will then perform the function until it is completed or the CPU interrupts/changes the command. 

The objectives of the project are adequately completed by the described system. The important functions of speech recognition and vision are realized by an integrated camera and a headset microphone connected to the CPU, while the microcontrollers offer the mechanical support and puppet-like control over the robot.    
Mobile Platform TC "Mobile Platform" \f C \l "1" 
The platform of the P.A.N.T.S. system is based upon the Robosapien V2 toy from WowWee robotics. Originally, it was intended to be an amusing remote controlled humanoid that had some funny actions and characteristics. Upon evaluation of the components inside the toy, the mechanical platform is deemed acceptable for the tasks. An image of the toy unmodified is shown in figure 2.

[image: image1.emf]
Figure 2 – RoboSapien V2 Toy (Image property of WowWee Robotics)
The structure of P.A.N.T.S. is made from a formidable hard plastic that has been lightened by utilizing structurally sound geometric shapes and ribbing. The large boots offer a stable platform and adequate space for battery storage. 
Multiple joints are controlled by motors and aided by mechanical springs. This allows for manipulation of the legs, waist, shoulders, wrists, fingers, and head. The legs are able to move forward and backward. Using advantageously designed springs, when the legs move forward/backwards the feet are slightly rotated. This allows for turning of the entire humanoid robot. Another notable feature of the structure is the ability to clasp the fingers. Currently, there are mounting locations for all the required motors as well as room required for movement of limbs. Also, a poor “camera” is mounted centrally in the top of the head. This is replaced by a wireless webcam which communicates directly to a laptop. 
Necessary changes to the platform have been kept relatively simple. The head had to be evacuated and trimmed to provide room for mounting the webcam. This opening also led to the new stylish hat to help enclose the bare circuitry of the wireless link.  In addition, the robot now wears a t-shirt to cover the circuitry embedded.
Actuation TC "Actuation" \f C \l "1" 
The joints in the robot are controlled by gear motors. The motors are small and run at an approximate value of 11 volts. These are controlled through a motor driver board consisting of eleven TPIC0107B motor driver chips. To control movement of a motor, first a direction select signal is sent (H or L) and a PWM pulse at a frequency of approximately 1250Hz. By varying the duty cycle of the PWM signal the power supplied to the motors is varied. Actuation of the fingers is slightly more complicated. The head swivels to the direction of the hand. While this occurs, a lever pushes a block attached to a spring that relaxes the fingers open. When the head is returned, the spring is pulled tight to re-clench the fingers. 
Sensors TC "Sensors" \f C \l "1" 
P.A.N.T.S.’ external sensor array is chosen to support the main objectives. The following list accounts for all of the sensory equipment incorporated.
Table 1 – Sensor List
	Sensor
	Device
	Source
	Qty

	Potentiometer
	Generic
	--
	4

	Two bit Encoder
	Generic
	--
	4

	Three bit Encoder
	Generic
	--
	1

	Tilt Switches
	Generic
	--
	3

	Limit Switches
	Generic
	--
	2

	Bump Switches
	Generic
	--
	6

	Webcam/Embedded Microphone
	A/V 2.4GHz Wireless CMOS Camera
	www.gadgets2go.com
	1

	Analog IR
	Sharp GP2D15 Analog IR
	www.acroname.com
	3


Detailed explanations of each sensory device follow:

1) A/V 2.4 GHz Wireless CMOS Camera – This camera is a generic CMOS camera that streams 320x240 resolution video back to a receiver that is recognized as a typical USB device in windows. Using this camera enabled the use of the windows driven video device libraries to access the stream and then perform analysis.
2) Sharp GP2D15 Analog IR Sensors:  These sensors do not follow a linear voltage change based upon distance to the impeding object. The power function below describes the distance to the object. This function could be used as is for the distance conversion since the DSP processors being used are designed to handle complicated math and filtering functions.
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3) Bump Sensors and limit switch:  The bump sensors are simple switches that are placed in the wrists, and feet. When pressed they close the circuit and either pull the input pin low or high on the microcontroller, depending on the location. The limit switches are used to determine whether the hand is clasping an object or not. 

4) Potentiometers and encoders: Each joint has a method of knowing the current orientation. The encoders are either two or three bit and connect the bits to ground depending on the position. The potentiometers respond linearly with change in position and are read using the AD converters in the microcontrollers. The AD converter is setup to convert every sensor at 10 kHz.

5) SAPI Speech Recognition and Text to Speech Engine:  

The Speech API by Microsoft is used for the speech recognition and text to speech functions for the robot. SAPI includes COM wrappers that allow the C++ libraries to be used in managed C#.net code. Essentially the program generates a recognition object, and a voice object. These are used to decipher the command utterances and reply vocally. However, vocal replies are not the only implementations. The recognition ability is used to command actions to be performed by the robot. Hence, the recognition system will have to follow a command routine. For instance, the user would say, “PANTS <pause> Hello.”, and the robot should recognize the command as a greeting. The proper response in this case would be, “You talking to me?” (or “Hello” works just as well). The SAPI engine is a very complex and steep learning curve for applications beyond a certain level. 

The final details of the speech application are presented in the behaviors section of this report. 
6) Motorola H500 Bluetooth Headset – This headset connected directly into Windows and was used as the main microphone for the speech recognition applications. In order for a connection to be established, a generic Bluetooth dongle is required to be connected to the laptop. I made no modifications to the microphone setup/driver software.

Circuitry and Control TC "Circuitry and Control" \f C \l "1" 
Accommodations have been made to incorporate a Wi-Fi connection to a laptop. The receiver chosen to be embedded in the robot is the Airborne Wireless DPAC 802.11b module. The laptop has a GUI written in Visual C# that communicates to one of the three embedded processors via a simulated asynchronous serial link. The GUI handles all speech recognition through Microsoft’s SAPI speech recognition and text to speech engine. Vision has not been incorporated yet, and provided time exists to develop this secondary special sensor all vision processing will be handled by the same GUI. 
Internal to the robot, three circuit boards exist in the chest cavity controlling all of its functions. First, is a board dubbed the “brainboard” that contains the wireless module, suitable connections to all external sensory equipment, and a dsPIC30F3010 processor used for primary communication and decision making. The idea of transmitting the environmental sensor information back to the laptop and allowing it to make all decisions is being explored. This brainboard is connected to a secondary board dubbed the “mainboard”.

The mainboard contains two processors; a second dsPIC30F3010 and a dsPIC30F4011, and the necessary hardware to perform their duties. This includes one 74HC04 inverter IC, five 74HC08 fast switching AND gates, two double input Schottky diodes, two power regulators, and all the miscellaneous discrete components and connectors needed to interface to the control motors.  The motor control board is the motor driver PCB combination described in the actuation section of this report. 
All schematics for the above boards are presented in the appendix. Two of the boards (Mainboard and Motorboard) are dual layer boards that had to be made by pcbexpress. The third (Brainboard) was made on a T-Tech machine. 
Behaviors TC "Behaviors" \f C \l "1" 
Walking –  Controlled walking of the robot has proved to be a very difficult task. In future versions of humanoid robots, more sensors will be incorporated explicitly to aid in the task of intelligent balance and gait. As it stands, P.A.N.T.S. does not have any intelligent sensory data being relayed from his feet. The only available data simply tells whether the robot has fallen over or not.
Speech Recognition – P.A.N.T.S. will listen to commands given by an operator. First, one must say “pants” in a clear and level (preferably lower) tone of voice. After the robot understands he is being told a command, he will respond vocally with a “Yes?” and display “Listening” in his main GUI log. Many commands can be given to the robot, and to access a list, simply say “show command(s)” where the ‘s’ is optional. The speech vocabulary is governed by many XML grammar files, which limit the amount of comparisons the speech engine must make to form a recognition event, or to ignore the utterance. A few of the more interesting commands that the robot understands vocally are:

 “presentation” – He gives a little self information in an interactive form

“story time” – He tells a story

“roam” – He will attempt to roam around the room and not run into things. This behavior  is highly underdeveloped since turning the robot is an incredibly difficult task.

“auto” – He will stand in his place and do whatever pops to mind

“say hello” – He will say hello and wave. It is planned to expand this command to be able to say, “say hello to  XXXX” and have the robot respond with “Hello, XXXX”. The inclusion of the dictated word rather than a comparison with a known list makes the speech recognition much more likely to fail. 
“bow” – Shows over, he takes a bow

Vision – P.A.N.T.S. vision system is relatively young. Considering the robot is only 3 months old, the vision can really be labeled premature. As of this moment (12 hours before the media day presentation) PANTS vision is only capable of detecting motion. This motion “alarm” is used to do certain actions such as catcall at the person passing by, or just mark the occurrence and keep the robot from going to sleep. Upon finishing this report, I will be back working on the vision system trying to incorporate color recognition and if I work really, really fast, some tracking. The embedded microcontrollers already contain functions necessary to handle a continuous motion request from the laptop, but some more bus arbitration is necessary before it will work completely. 
Experimental Layout and Results TC "Experimental Layout and Results" \f C \l "1" 
Several simple experiments have been performed. The majority of the sensors included in the robot are digital, or the response is purely linear (the case of the potentiometers). An apparatus to perform communication serially to the laptop computer has been performed. This was essentially a simple incorporation of a Max 232 level shifting IC and proper register control on the dsPIC. Using this communication link, the A/D converter was tested by printing current values of the sensor to the terminal application.
Many experiments were run with the robot assembled and plugging and chugging different sensory values to quantify the responses. These results were tabulated and entered into my notebook and also in the comments included in the code. 
Conclusion TC "Conclusion" \f C \l "1" 
The end is near. Giving an honest assessment of the robot that was built for the IMDL course I have to say that I am a little disappointed with the end result. The foundation for a much more interesting robot has been laid, however, and the code developed for this project is portable to a similar platform that can achieve more. A little less tangible of a success is the incredible amount that I learned about electrical and software engineering in the short time of a spring semester. 

P.A.N.T.S. is not ready to be a greeter at a theme park, or even a parking lot, but he is ready to learn better speech recognition and vision techniques. If I were to begin again, P.A.N.T.S. would not have been built on a converted toy platform. This idea turned out to be a major time sink, and therefore, the final behavioral development suffered. A wheeled robot with a gripper arm could demonstrate a similar range of abilities, however, due to the simpler choreography in moving the robot more time could be into the vision system, i.e. feature and facial recognition. The P.A.N.T.S. project will continue, and dictation based speech recognition and people recognizing are two of the major goals.

Note to future IMDL’rs:

TAKE THIS CLASS! I cannot emphasize this enough. If you were like me in your other design courses, which you dumped hours of time into a design project only to have nothing but a theoretical answer and a 50 page report at the end to show for it, this class hands you the satisfaction of seeing your little robot do his thing at the end. When you do take this course, start working as early as you can and keep working. I had multiple hardware failures this semester and was still able to overcome them simply because I had enough time to solve the problems.  This course is definitely worth the time, effort, and cost. So again, TAKE THIS CLASS!
Documentation TC "Documentation" \f C \l "1" 
1) PIC30FXXX Family Data Sheets. Microchip, (http://www.microchip.com)

2) 74HCXX Data Sheets, (http://www.digikey.com)

3) Microsoft Visual Basic 2005 Step by Step , Michael Halvorson
4) The Sharp GP2D12, GP2D15, GP2Y0D02YK, GP2Y0A02YK,  and GP2D120 Infrared Object Detectors, Acroname Robotics (http://www.acroname.com)

5) Microchip Developer Forums (http://forum.microchip.com)

6) CSharpFriends (www.csharpfriends.com)

7) The Code Project (www.codeproject.com)
Appendices TC "Appendices" \f C \l "1" 
The Appendices Include the following in this order starting on the following page:

Circuit Schematics

· Mainboard

· Motorboard

· Brainboard

Code Listings

These code listings are current as of 4/23/07 at 11:30PM. They probably will not be as of 4/24/07, 1:00PM.
· Brainboard dsPIC30F3010 - C

· Mainboard dsPIC30F3010 - C

· Mainboard dsPIC30F4011 - C

· PANTS GUI - Visual C#
This section of the appendix is now an explanation of how I coded P.A.N.T.S.. Some of the techniques used I understand are not the optimal methods of coding for efficiency and speed, however, they were necessary in the situation. The largest example of this is the command passing. I use four letter ASCII strings to pass commands across the I2C bus and the TCP/IP connection instead of a numerical data byte for ease of debugging. Reading a four letter abbreviation makes much more sense to me when I’m viewing the bus through a logic probe that debugs messages than a numeral. 

The main code in loop in each of the embedded processors is a switch case statement. After a command is performed a variable is changed that sets the current mode to a random non used value. This ensures that a command won’t be repeated over and over. The only way a mode can be set is by the UART or I2C ISR which check the received string against a list of known commands depending on the processor. 

The only other coding excerpt/process worth mentioning is in the main GUI code. In managed code, or anything running lots of long processes (i.e. robot roam) it is imperative that threading is used. I am new to programming in a windows environment so I won’t try to explain what I do not fully understand, however, many good examples can be found at the C# reference websites listed in the documentation section.
/* Brainboard 3010*/

#include "p30fxxxx.h"

#include "math.h"

#include "stdio.h"

#include "adc10.h"

#include "uart.h"

#include "i2c.h"

_FWDT(WDT_OFF);





// Turn watch dog off

_FOSC(CSW_FSCM_ON & FRC_PLL16);

// PLL Osc, 16 x FRC(7.37 MHz) -> xxxMHz, xxxxMIPS 










// Tcy = 34ns

_FBORPOR(MCLR_EN & PWRT_OFF);

// Enable reset and turn off power up timer

/*Function Prototypes*/

void UARTSetup(void);

void ADCSetupBrain(void);

void i2cSetupBrain(void);

void Delays(unsigned int seconds);

void Delayms(unsigned int milliseconds);

/*Defines*/

// IR Sensors

#define IRF ADCBUF1
//Front IR sensor

#define IRL ADCBUF2
//Left IR sensor

#define IRR ADCBUF3
//Right IR sensor

// Fall sensors

#define WTILT LATBbits.LATB3
//Waist fall sensor

#define LTILT LATBbits.LATB4
//Left fall sensor

#define RTILT LATBbits.LATB5
//Right fall sensor

// Grip Sensors

#define GR1 PORTDbits.RD1
//Grip 1 sensor

#define GR2 PORTDbits.RD0
//Grip 2 sensor

// Bump Sensors

#define RFBB PORTEbits.RE0
//Right foot back bumper

#define RFFB PORTEbits.RE1  //Right foot front bumper

#define LWB PORTEbits.RE2
//Right wrist bumper

#define LFBB PORTEbits.RE3
//Left foot back bumper

#define LFFB PORTEbits.RE4
//Left foot front bumper

#define RWB PORTEbits.RE5
//Left wrist bumper

// Required Define for UART module

int _C30__UART = 1;
//Use UART1 module

unsigned char UARTBuf[5]="NULL";

unsigned char *UARTBufPtr = UARTBuf;

// Required Globals for I2C

int deviceAddress = 20;
//I2C Address

unsigned char I2C_ReadBuf[25]= "NULL";

unsigned char *I2C_ReadPtr = I2C_ReadBuf;

unsigned char DONE3[] = "DONE3";

unsigned char DONE4[] = "DONE4";


/*Global Variables and their Pointers*/

unsigned char Mode = 100;

unsigned char PrevMode = 0;

unsigned char DoneFlag3 = 0;

unsigned char DoneFlag4 = 0;

// Commands

unsigned char STOP[5] = "STOP"; // Stop all movement immediately(1)

unsigned char INIT[5] = "INIT"; // Initialize the 4011 processor for bot(2)


unsigned char HOME[5] = "HOME"; // Return to relaxed position(3)



unsigned char RAUS[5] = "RAUS"; // Right Arm Up Slow(4)

unsigned char LAUS[5] = "LAUS"; // Left Arm Up Slow(5)

unsigned char RAUF[5] = "RAUF"; // Right Arm Up Fast(6)

unsigned char LAUF[5] = "LAUF"; // Left Arm Up Fast(7)

unsigned char RADS[5] = "RADS"; // Right Arm Down Slow(8)

unsigned char LADS[5] = "LADS"; // Left Arm Down Slow(9)

unsigned char RADF[5] = "RADF"; // Right Arm Down Fast(10)

unsigned char LADF[5] = "LADF"; // Left Arm Down Fast(11)

unsigned char FLYL[5] = "FLYL"; // Annoying Fly to the Left(12)

unsigned char FLYR[5] = "FLYR"; // Annoying Fly to the Right(13)

unsigned char SUPM[5] = "SUPM"; // Superman pose(14)

unsigned char NERS[5] = "NERS"; // Neck Right Slow(15)

unsigned char NELS[5] = "NELS"; // Neck Left Slow(16)

unsigned char NERF[5] = "NERF"; // Neck Right Fast(17)

unsigned char NELF[5] = "NELF"; // Neck Left Fast(18)

unsigned char NEFF[5] = "NEFF"; // Neck Forward
Fast(19)


unsigned char NEBF[5] = "NEBF"; // Neck Backward Fast(20)

unsigned char NEFS[5] = "NEFS"; // Neck Forward Slow(21)


unsigned char NEBS[5] = "NEBS"; // Neck Backward Slow(22)


unsigned char RHOL[5] = "RHOL"; // Right Hand Open Low(23)

unsigned char LHOL[5] = "LHOL"; // Left Hand Open Low(24)

unsigned char RHOH[5] = "RHOH"; // Right Hand Open High(25)

unsigned char LHOH[5] = "LHOH"; // Left Hand Open High(26)

unsigned char WAVR[5] = "WAVR"; // Wave Right(27)

unsigned char WAVL[5] = "WAVL"; // Wave Left(28)

unsigned char WAKF[5] = "WAKF"; // Walk Forward(29)

unsigned char SEND[5] = "SEND"; // Send Sensory Data(30)

unsigned char HOMF[5] = "HOMF"; // Return feet to centered position(31)

unsigned char HOMT[5] = "HOMT"; // Home the waist twist (32)

unsigned char BOWW[5] = "BOWW"; // Take a bow (33)

unsigned char HOMW[5] = "HOMW"; // Home the waist front and back(34)

unsigned char WAKB[5] = "WAKB"; // Walk Backwards(35)

/*Main Loop*/

int main(void)

{


TRISB = 0xFFFF; 
//Setup Port B inputs


TRISE = 0x013F;
//Setup Port E to inputs


TRISD = 0x000F;
// Setup Port D inputs


i2cSetupBrain(); // Initialize the I2C connection


ADCSetupBrain();
// Initialize the A/D Converter


UARTSetup(); // Establish the UART connection


while(1)


{




switch(Mode)




{





case(1):
// Stop all movement immediately(1)

stop:



MyWritesI2C(STOP,48);






while(DoneFlag4 == 0);






MyWritesI2C(STOP, 44);






while(DoneFlag3 == 0);






DoneFlag3 = 0;






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(2):
// Initialize the 3010 processor for bot(2)






MyWritesI2C(INIT,48);






while(DoneFlag4 == 0)if(Mode == 1) goto stop;






MyWritesI2C(INIT, 44);






while(DoneFlag3 == 0)if(Mode == 1) goto stop;






DoneFlag3 = 0;






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(3):
// Return to relaxed position(3)






MyWritesI2C(HOME,48);






while(DoneFlag4 == 0);






MyWritesI2C(HOMF,44);






while(DoneFlag3 == 0);






DoneFlag3 = 0;






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(4):
// Right Arm Up Slow(4)






break;





case(5):
// Left Arm Up Slow(5)






break;





case(6):
// Right Arm Up Fast(6)






break;





case(7):
// Left Arm Up Fast(7)






break;





case(8):
// Right Arm Down Slow(8)






break;





case(9):
// Left Arm Down Slow(9)






break;





case(10):
// Right Arm Down Fast(10)






break;





case(11):
// Left Arm Down Fast(11)






break;





case(12):
// Annoying Fly to the Left(12)






MyWritesI2C(FLYL,48);






while(DoneFlag4 == 0);






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(13):
// Annoying Fly to the Right(13)






MyWritesI2C(FLYR,48);






while(DoneFlag4 == 0);






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(14):
// Superman pose(14)






MyWritesI2C(SUPM,48);






while(DoneFlag4 == 0);






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(15):
// Neck Right Slow(15)






break;





case(16):
// Neck Left Slow(16)






break;





case(17):
// Neck Right Fast(17)






break;





case(18):
// Neck Left Fast(18)






break;





case(19):
// Neck Forward
Fast(19)






break;





case(20):
// Neck Backward Fast(20)






break;





case(21):
// Neck Forward Slow(21)







break;





case(22):
// Neck Backward Slow(22)






break;





case(23):
// Right Hand Open Low(23)






MyWritesI2C(RHOL,48);






while(DoneFlag4 == 0);






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(24):
// Left Hand Open Low(24)






MyWritesI2C(LHOL,48);






while(DoneFlag4 == 0);






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(25):
// Right Hand Open High(25)






MyWritesI2C(RHOH,44);






while(DoneFlag3 == 0);






DoneFlag3 = 0;






MyWritesI2C(RHOH,48);






while(DoneFlag4 == 0);






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(26):
// Left Hand Open High(26)






MyWritesI2C(LHOH,44);






while(DoneFlag3 == 0);






DoneFlag3 = 0;






MyWritesI2C(LHOH,48);






while(DoneFlag4 == 0);






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(27):
// Wave Right(27)






MyWritesI2C(WAVR,44);






while(DoneFlag3 == 0)if(Mode == 1) goto stop;






DoneFlag3 = 0;






MyWritesI2C(WAVR, 48);






while(DoneFlag4 == 0)if(Mode == 1) goto stop;






MyWritesI2C(HOMT, 44);






while(DoneFlag3 == 0)if(Mode == 1) goto stop;






DoneFlag3 = 0;






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(28):
// Wave Left(28)






MyWritesI2C(WAVL,44);






while(DoneFlag3 == 0)if(Mode == 1) goto stop;






DoneFlag3 = 0;






MyWritesI2C(WAVL, 48);






while(DoneFlag4 == 0)if(Mode == 1) goto stop;






MyWritesI2C(HOMT, 44);






while(DoneFlag3 == 0)if(Mode == 1) goto stop;






DoneFlag3 = 0;






DoneFlag4 = 0;






printf("DONE");






Mode = 100;






break;





case(29):
// Walk Forward(29)






MyWritesI2C(WAKF,48);






while(DoneFlag4 == 0)if(Mode == 1) goto stop;






DoneFlag4 = 0;






MyWritesI2C(WAKF,44);






Mode = 100;






break;





case(30):
// Send Sensory Data








printf("%u:", IRF);






printf("%u:", IRR);






printf("%u:", IRL);






printf("%u:", RWB);






printf("%u:", LWB);






printf("%u:", LFFB);






printf("%u:", LFBB);






printf("%u:", RFFB);






printf("%u:", RFBB);






printf("%u:", GR1);






printf("%u", GR2);






Mode = 100;






break;





case(31):
// Home feet(31)






MyWritesI2C(HOMF, 44);






while(DoneFlag3 == 0)if(Mode == 1) goto stop;






DoneFlag3 = 0;






printf("DONE");






Mode = 100;






break;





case(32):
// Home Waist Twist(32)






MyWritesI2C(HOMT, 44);






while(DoneFlag3 == 0)if(Mode == 1) goto stop;






DoneFlag3 = 0;






printf("DONE");






Mode = 100;






break;







case(33):






MyWritesI2C(SUPM,48);






while(DoneFlag4 == 0);






DoneFlag4 = 0;






MyWritesI2C(BOWW,44);






while(DoneFlag3 == 0)if(Mode == 1) goto stop;






DoneFlag3 = 0;






printf("DONE");






Mode = 100;






break;






case(34):






MyWritesI2C(HOMW,44);






while(DoneFlag3 == 0)if(Mode == 1) goto stop;






DoneFlag3 = 0;






printf("DONE");






Mode = 100;






break;





case(35):






MyWritesI2C(WAKB,44);






printf("DONE");






Mode = 100;

 



default:




}


}

}

void Delays(unsigned int seconds){


unsigned int i;


unsigned int j;


unsigned int k;


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



for(j = 0; j < 1000 ; j++){




for(k = 0; k<2940; k++) asm("clrwdt");



}


}

}

void Delayms(unsigned int milliseconds){


unsigned int i;


unsigned int j;


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



for(j = 0; j<2940; j++) asm("clrwdt");


}

}

/*AD Setup Brainboard*/

#include "p30fxxxx.h"

#include "adc10.h"

void ADCSetupBrain(void);

void ADCSetupBrain(void)

{

       
ADPCFG = 0xFFF8;

// Set PORTB bits 0,1,2 to analog



ADCON1bits.FORM = 0;
// SSRC bit = 111 implies internal



ADCON1bits.SSRC = 7;
// counter ends sampling and starts



ADCON1bits.ASAM = 1;
// converting. Auto sample enabled



ADCON1bits.SIMSAM = 1;



ADCON2bits.SMPI = 3;
// Four conversions per interrupt



ADCON2bits.CHPS = 2;
// Sample all 4 channels



ADCON2bits.CSCNA =0;
// Don't scan the inputs



ADCON3bits.SAMC = 31; 
// Sample Time is 31 Tad



ADCON3bits.ADCS = 63; 
// 32 Tcy = Tad, 30 kHz sampling









// or 10 kHz per analog input



ADCHS = 0x0000; 

//  



ADCSSL = 0x0007;

// AN0-AN2 are scanned for inputs



IFS0bits.ADIF = 0; 

// Clear interrupt flag and turn off

        IEC0bits.ADIE = 0; 

// interrupts



ADCON1bits.ADON = 1; 
// turn ADC ON

}
/*Brainboard UART Setup*/

#include "p30fxxxx.h"

#include "stdio.h"

#include "uart.h"

extern unsigned char UARTBuf[5];

extern unsigned char *UARTBufPtr;

extern unsigned char STOP[5];

extern unsigned char *I2C_WritePtr;

extern unsigned char Mode;

// Commands

extern unsigned char STOP[5];  

extern unsigned char INIT[5];  

extern unsigned char HOME[5]; 

extern unsigned char RAUS[5]; 

extern unsigned char LAUS[5]; 

extern unsigned char RAUF[5]; 

extern unsigned char LAUF[5]; 

extern unsigned char RADS[5]; 

extern unsigned char LADS[5];

extern unsigned char RADF[5];

extern unsigned char LADF[5]; 

extern unsigned char FLYL[5];

extern unsigned char FLYR[5]; 

extern unsigned char SUPM[5]; 

extern unsigned char NERS[5]; 

extern unsigned char NELS[5]; 

extern unsigned char NERF[5]; 

extern unsigned char NELF[5]; 

extern unsigned char NEFF[5]; 

extern unsigned char NEBF[5]; 

extern unsigned char NEFS[5];

extern unsigned char NEBS[5];

extern unsigned char RHOL[5];

extern unsigned char LHOL[5];

extern unsigned char RHOH[5];

extern unsigned char LHOH[5];

extern unsigned char WAVR[5];

extern unsigned char WAVL[5];

extern unsigned char WAKF[5];

extern unsigned char WAKB[5];

extern unsigned char SEND[5];

extern unsigned char HOMF[5];

extern unsigned char HOMT[5];

extern unsigned char BOWW[5];

extern unsigned char HOMW[5];

unsigned char SYNC[5] = "SYNC";
// Used to synchronize UART with windows

void UARTSetup(void)

{


int i;


int n;


int k;


U1STA = 0x04C0;

// Enable the TX, interrupts when recieve buffer







// has 4 characters


U1BRG = 15;

// Set the baud rate to 115.2 kbps


U1MODE = 0x8400;
// Turn on UART, use alternate pins


Delays(2);


IEC0bits.U1RXIE = 1;
// Enable the RX interrupt


IFS0bits.U1RXIF = 0;
// Clear the interrupt flag


printf("auth dpac dpac\r\n");


printf("listen\r\n");


IEC0bits.U1RXIE = 1;
// Enable the RX interrupt


IFS0bits.U1RXIF = 0;
// Clear the interrupt flag


U1STAbits.OERR = 0;

// Clear the overflow

}

void __attribute__((__interrupt__)) _U1RXInterrupt(void)

{


IFS0bits.U1RXIF = 0; // Clear the interrupt



while( DataRdyUART1())


{



( *(UARTBufPtr)++) = ReadUART1();
//Read in the command


}


UARTBufPtr = UARTBuf;
// Reset Pointer

//Find the right command



if(!strcmp(UARTBufPtr, STOP)) Mode = 1;



else if(!strcmp(UARTBufPtr,INIT)) Mode = 2;



else if(!strcmp(UARTBufPtr,HOME)) Mode = 3;



else if(!strcmp(UARTBufPtr,RAUS)) Mode = 4;



else if(!strcmp(UARTBufPtr,LAUS)) Mode = 5;



else if(!strcmp(UARTBufPtr,RAUF)) Mode = 6;



else if(!strcmp(UARTBufPtr,LAUF)) Mode = 7;



else if(!strcmp(UARTBufPtr,RADS)) Mode = 8;



else if(!strcmp(UARTBufPtr,LADS)) Mode = 9;



else if(!strcmp(UARTBufPtr,RADF)) Mode = 10;



else if(!strcmp(UARTBufPtr,LADF)) Mode = 11;



else if(!strcmp(UARTBufPtr,FLYL)) Mode = 12;



else if(!strcmp(UARTBufPtr,FLYR)) Mode = 13;



else if(!strcmp(UARTBufPtr,SUPM)) Mode = 14;



else if(!strcmp(UARTBufPtr,NERS)) Mode = 15;



else if(!strcmp(UARTBufPtr,NELS)) Mode = 16;



else if(!strcmp(UARTBufPtr,NERF)) Mode = 17;



else if(!strcmp(UARTBufPtr,NELF)) Mode = 18;



else if(!strcmp(UARTBufPtr,NEFF)) Mode = 19;



else if(!strcmp(UARTBufPtr,NEBF)) Mode = 20;



else if(!strcmp(UARTBufPtr,NEFS)) Mode = 21;



else if(!strcmp(UARTBufPtr,NEBS)) Mode = 22;



else if(!strcmp(UARTBufPtr,RHOL)) Mode = 23;



else if(!strcmp(UARTBufPtr,LHOL)) Mode = 24;



else if(!strcmp(UARTBufPtr,RHOH)) Mode = 25;



else if(!strcmp(UARTBufPtr,LHOH)) Mode = 26;



else if(!strcmp(UARTBufPtr,WAVR)) Mode = 27;



else if(!strcmp(UARTBufPtr,WAVL)) Mode = 28;



else if(!strcmp(UARTBufPtr,WAKF)) Mode = 29;



else if(!strcmp(UARTBufPtr,SEND)) Mode = 30;



else if(!strcmp(UARTBufPtr,HOMF)) Mode = 31;



else if(!strcmp(UARTBufPtr,HOMT)) Mode = 32;



else if(!strcmp(UARTBufPtr,BOWW)) Mode = 33;



else if(!strcmp(UARTBufPtr,HOMW)) Mode = 34;




else if(!strcmp(UARTBufPtr,WAKB)) Mode = 35;




else if(!strcmp(UARTBufPtr,SYNC))



{




 printf("SYNC");




 Mode = 100;



}



else strcpy(UARTBuf,"NULL");
// Default mode is to stop (misunderstood command)

}

/* Mainboard 3010*/

#include "p30fxxxx.h"

#include "math.h"

#include "stdio.h"

#include "adc10.h"

#include "i2c.h"

#include "pwm.h"

_FWDT(WDT_OFF);





// Turn watch dog off

_FOSC(CSW_FSCM_ON & FRC_PLL16);

// PLL Osc, 16 x FRC(7.37 MHz) -> 117.92MHz, 29.48MIPS 










// Tcy = 34ns

_FBORPOR(MCLR_EN & PWRT_OFF);

// Enable reset and turn off power up timer

/*Function Prototypes*/

void ADCSetupMain3010(void);

void i2cSetupMain3010(void);

void PWMSetupMain3010(void);

void Delayms(unsigned int milliseconds);

void Delays(unsigned int seconds);

/*Motor Function Prototypes*/

void RFmotor(char speed);
// + His Back; - His Front

void LFmotor(char speed);
// +His Front; - His Back

void WLRmotor(char speed);
// + His Right; - His Left

void WTWmotor(char speed);
// + His Right; - His Left

void WFBmotor(char speed);
// - His Front, + His back

/*Completable Functions (return DONE3 when finished)*/

void Initialize(void);

/*Other Functions*/

void Stop(void);
// Stop!

void TwistLeftFast(void);

void TwistLeftSlow(void);

void TwistRightFast(void);

void TwistRightSlow(void);

void LeanRightSlow(void);

void LeanRightFast(void);

void LeanLeftSlow(void);

void LeanLeftFast(void);

void LeanForFast(void);

void LeanForSlow(void);

void LeanBackFast(void);

void LeanBackFast(void);

void HomeFeet(void);

void WalkB(void);

void WalkF(void);

void WaveRight(void);

void WaveLeft(void);

void HomeTwist(void);

void Bow(void);

void LeftHandHigh(void);

void RightHandHigh(void);

void HomeWaist(void);

/*Defines*/

// Potentiometers and Encoders

#define WFB_Pot ADCBUF1

#define WTW_Pot ADCBUF0

#define WLR_Bit0 PORTBbits.RB2

#define WLR_Bit1 PORTBbits.RB3

// Select Bits

#define WFBT_Sel LATBbits.LATB4

#define Foot_Sel LATBbits.LATB5

#define PWMDir_1 LATEbits.LATE0

#define PWMDir_2 LATEbits.LATE2

#define PWMDir_3 LATEbits.LATE4

/* Globals */

// Required Globals for I2C

unsigned char deviceAddress =22;
//I2C Address

unsigned char I2C_ReadBuf[25]= "NULL";

unsigned char *I2C_ReadPtr = I2C_ReadBuf;

unsigned char I2C_Done[] = "DONE3";

unsigned char *I2C_DonePtr = I2C_Done;

// Global Variables

unsigned char Mode = 100;

/*Available Commands*/

unsigned char STOP[5] = "STOP"; // Stop all movement immediately(1)

unsigned char INIT[5] = "INIT"; // Initialize the 3010 processor for bot(2)


unsigned char HOMF[5] = "HOMF"; // Return feet to centered position(3)



unsigned char WAKF[5] = "WAKF"; // Walk Forward(4)

unsigned char WAKB[5] = "WAKB"; // Walk Backward(5)

unsigned char TWLF[5] = "TWLF"; // Twist Left Fast(6)

unsigned char TWRF[5] = "TWRF"; // Twist Right Fast(7)

unsigned char TWLS[5] = "TWLS"; // Twist Left Slow(8)

unsigned char TWRS[5] = "TWRS"; // Twist Right Slow(9)

unsigned char LELF[5] = "LELF"; // Lean Left Fast(10)

unsigned char LERF[5] = "LERF"; // Lean Right Fast(11)

unsigned char LELS[5] = "LELS"; // Lean Left Slow(12)

unsigned char LERS[5] = "LERS"; // Lean Right Slow(13)

unsigned char LEFS[5] = "LEFS"; // Lean Forward Slow(14)

unsigned char LEBS[5] = "LEBS"; // Lean Backward Slow(15)

unsigned char LEFF[5] = "LEFF"; // Lean Forward Fast(16)

unsigned char LEBF[5] = "LEBF"; // Lean Backward Fast(17)

unsigned char WAVR[5] = "WAVR"; // Wave right(18)

unsigned char WAVL[5] = "WAVL"; // Wave Left(19)

unsigned char HOMT[5] = "HOMT"; // Home Twist(20)

unsigned char BOWW[5] = "BOWW"; // Take a bow (21)

unsigned char RHOH[5] = "RHOH"; // Right hand open high(22)

unsigned char LHOH[5] = "LHOH"; // Left hand open high (23)

unsigned char HOMW[5] = "HOMW"; // Left hand open high (24)

/*Main Loop*/

int main(void)

{


TRISB = 0xFF0F; //Setup Port B inputs RB0-RB3,






// outputs RB4-RB5


TRISE = 0x0000;
//Setup Port E to outputs


LATE = 0;


i2cSetupMain3010(); // Initialize the I2C connection


ADCSetupMain3010();
// Initialize the A/D Converter


PWMSetupMain3010(); // Initialize the PWM Generators


Stop();


while (1) 


{






switch(Mode)




{





case(1):
// Stop all movement immediately(1)






Stop();






MyWritesI2C(I2C_DonePtr,40);






Mode = 100;






break;





case(2):
// Initialize the 3010 processor for bot(2)






Initialize();






MyWritesI2C(I2C_DonePtr,40);






Mode = 100;






break;





case(3):
// Rock to return feet to center(3)






HomeFeet();






MyWritesI2C(I2C_DonePtr,40);






Mode = 100;






break;





case(4):
// Walk Forward(4)






while(Mode == 4) WalkF();






break;





case(5):
// Walk Backward(5)






while(Mode == 5) WalkB();






Mode = 100;






break;





case(6):
// Twist Left Fast(6)






while(Mode == 6) TwistLeftFast();






Mode = 100;






break;





case(7):
// Twist Right Fast(7)






while(Mode == 7) TwistRightFast();






Mode = 100;






break;





case(8):
// Twist Left Slow(8)






while(Mode == 8) TwistLeftSlow();






Mode = 100;






break;





case(9):
// Twist Right Slow(9)






while(Mode == 9) TwistRightSlow();






Mode = 100;






break;





case(10):
// Lean Left Fast(10)






while(Mode == 10) LeanLeftFast();






Mode = 100;






break;





case(11):
// Lean Right Fast(11)






while(Mode == 11) LeanRightFast();






Mode = 100;






break;





case(12):
// Lean Left Slow(12)






while(Mode == 12) LeanLeftSlow();






Mode = 100;






break;





case(13):
// Lean Right Slow(13)






while(Mode == 13) LeanRightSlow();






Mode = 100;






break;





case(14):
// Lean Forward Slow(14)






while(Mode == 14) LeanForSlow();






Mode = 100;






break;





case(15):
// Lean Back Slow(15)






while(Mode == 15) LeanBackSlow();






Mode = 100;






break;





case(16):
// Lean Forward Fast(16)






while(Mode == 16) LeanForFast();






Mode = 100;






break;





case(17):
// Lean Back Fast(17)






while(Mode == 17) LeanBackFast();






Mode = 100;






break;





case(18):
// Wave Right(18)






WaveRight();






Mode = 100;






break;





case(19):
// Wave Left(19)






WaveLeft();






Mode = 100;






break;





case(20):
// Home his twist action(20)






HomeTwist();






Mode = 100;






break;





case(21):
// Take a bow (21)







Bow();






Mode = 100;






break;





case(22):
// Right Hand High(22)







RightHandHigh();






Mode = 100;






break;





case(23):
// Left Hand High(23)







LeftHandHigh();






Mode = 100;






break;





case(24):
// Home the waist front to back(24)






HomeWaist();






Mode = 100;






break;





default:




}


}

}

void RFmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(1,0x0000,0);
// Don't slam the motor driver with a new direction


Foot_Sel = 0;
// Select the right foot


if(speed <0) PWMDir_1 = 1;
// Select the proper direction


else PWMDir_1 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(1,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(1,SpeedScal, 0);
// Increase power to full request

}

void LFmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(1,0x0000,0);
// Don't slam the motor driver with a new direction


Foot_Sel = 1;
// Select the left foot


if(speed <0) PWMDir_1 = 1;
// Select the proper direction


else PWMDir_1 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(1,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(1,SpeedScal, 0);
// Increase power to full request

}

void WLRmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(3,0x0000,0);
// Don't slam the motor driver with a new direction


if(speed <0) PWMDir_3 = 1;
// Select the proper direction


else PWMDir_3 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(3,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(3,SpeedScal, 0);
// Increase power to full request

}

void WTWmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(2,0x0000,0);
// Don't slam the motor driver with a new direction


WFBT_Sel = 0;
// Select the twist


if(speed <0) PWMDir_2 = 1;
// Select the proper direction


else PWMDir_2 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(2,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(2,SpeedScal, 0);
// Increase power to full request

}

void WFBmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(2,0x0000,0);
// Don't slam the motor driver with a new direction


WFBT_Sel = 1;
// Select the lean f/b motor


if(speed <0) PWMDir_2 = 1;
// Select the proper direction


else PWMDir_2 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(2,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(2,SpeedScal, 0);
// Increase power to full request

}

void Delayms(unsigned int milliseconds){


unsigned int i;


unsigned int j;


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



for(j = 0; j<2940; j++) asm("clrwdt");


}

}

void Delays(unsigned int seconds){


unsigned int i;


unsigned int j;


unsigned int k;


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



for(j = 0; j < 1000 ; j++){




for(k = 0; k<2940; k++) asm("clrwdt");



}


}

}

void Initialize(void)

{


// Get him upright


if(WFB_Pot < 520){



while(WFB_Pot < 520) WFBmotor(80);



WFBmotor(0);


}


if(WFB_Pot > 520){



while(WFB_Pot > 520) WFBmotor(-80);



WFBmotor(0);


}


// Face him forward


if(WTW_Pot < 540){



while(WTW_Pot < 540) WTWmotor(80);



WTWmotor(0);


}


if(WTW_Pot > 540){



while(WTW_Pot > 540) WTWmotor(-80);



WTWmotor(0);


}


// Shake his hips to center the feet


while(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(75);


WLRmotor(0);


while(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-75);


WLRmotor(0);


while(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(75);


WLRmotor(0);


while(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-75);


WLRmotor(0);


while(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(75);


WLRmotor(0);


while(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-75);


WLRmotor(0);


WLRmotor(50);


Delayms(250);


WLRmotor(0);


return;


}

void LeanRightSlow(void){


if(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(70);


else WLRmotor(0);


return;


}

void LeanRightFast(void){


if(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(85);


else WLRmotor(0);


return;


}

void LeanLeftSlow(void){


if(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-70);


else WLRmotor(0);


return;

}

void LeanLeftFast(void){


if(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-85);


else WLRmotor(0);


return;

}

void TwistLeftSlow(void){


if(WTW_Pot > 250) WTWmotor(-65);


else WTWmotor(0);


return;

}

void TwistRightSlow(void){


if(WTW_Pot < 750) WTWmotor(65);


else WTWmotor(0);


return;

}

void TwistLeftFast(void){


if(WTW_Pot > 250) WTWmotor(-80);


else WTWmotor(0);


return;

}

void TwistRightFast(void){


if(WTW_Pot < 750) WTWmotor(80);


else WTWmotor(0);


return;

}

void LeanForSlow(void){


if(WFB_Pot > 300)WFBmotor(-60);


else WFBmotor(0);


return;


}

void LeanForFast(void){


if(WFB_Pot > 300)WFBmotor(-75);


else WFBmotor(0);


return;


}

void LeanBackSlow(void){


if(WFB_Pot < 650)WFBmotor(60);


else WFBmotor(0);


return;

}

void LeanBackFast(void){


if(WFB_Pot < 650)WFBmotor(75);


else WFBmotor(0);


return;

}

void Stop(void){


SetDCMCPWM(1,0x000,0);


SetDCMCPWM(2,0x000,0);


SetDCMCPWM(3,0x000,0);


return;

}

void WalkF(void){


HomeFeet();


while(WFB_Pot > 480) WFBmotor(-65);


WFBmotor(0);


while(Mode == 4){



//Lean Right



while(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(70);



WLRmotor(20);



if(Mode == 1) goto stop;



//Step foot



RFmotor(100);



Delayms(300);



LFmotor(80);



Delayms(250);



LFmotor(20);



if(Mode == 1) goto stop;



//Lean back onto the stepped foot



while(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-70);



WLRmotor(-20);



LFmotor(-100);



Delayms(300);



RFmotor(-80);



Delayms(250);



RFmotor(-20);



if(Mode == 1) goto stop;


}

stop:
RFmotor(0);



LFmotor(0);
//Ensure motors are off


HomeFeet();


return;

}

void WalkB(void){


HomeFeet();


while(Mode == 5){



//Lean Right



while(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(70);



WLRmotor(20);



if(Mode == 1) goto stop;



//Step foot



RFmotor(-100);



Delayms(300);



LFmotor(-80);



Delayms(250);



LFmotor(-20);



if(Mode == 1) goto stop;



//Lean back onto the stepped foot



while(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-70);



WLRmotor(20);



LFmotor(100);



Delayms(300);



RFmotor(80);



Delayms(250);



RFmotor(20);



if(Mode == 1) goto stop;


}

stop:
RFmotor(0);



LFmotor(0);
//Ensure motors are off


HomeFeet();


return;

}

void HomeFeet(void){


while(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(75);


WLRmotor(0);


while(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-75);


WLRmotor(0);


while(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(75);


WLRmotor(0);


while(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-75);


WLRmotor(0);


WLRmotor(50);


Delayms(250);


WLRmotor(0);


return;


}

void WaveRight(void){


while(WTW_Pot < 750) WTWmotor(80);


WTWmotor(0);


MyWritesI2C(I2C_DonePtr,40);


return;

}

void WaveLeft(void){


while(WTW_Pot > 250) WTWmotor(-80);


WTWmotor(0);


MyWritesI2C(I2C_DonePtr,40);


return;

}

void HomeTwist(void){


// Face him forward


if(WTW_Pot < 540){



while(WTW_Pot < 540) WTWmotor(80);



WTWmotor(0);


}


if(WTW_Pot > 540){



while(WTW_Pot > 540) WTWmotor(-80);



WTWmotor(0);


}


MyWritesI2C(I2C_DonePtr,40);


return;

}

void Bow(void){


while(WFB_Pot > 300)WFBmotor(-65);


WFBmotor(0);


while(WFB_Pot < 500)WFBmotor(75);


WFBmotor(0);


MyWritesI2C(I2C_DonePtr,40);


return;

}

void RightHandHigh(void){


while(!(WLR_Bit1 && !WLR_Bit0))WLRmotor(75);


WLRmotor(20);


MyWritesI2C(I2C_DonePtr,40);



return;

}

void LeftHandHigh(void){


while(!(!WLR_Bit1 && WLR_Bit0))WLRmotor(-75);


WLRmotor(-20);


MyWritesI2C(I2C_DonePtr,40);



return;

}

void HomeWaist(void){


// Get him upright


if(WFB_Pot < 520){



while(WFB_Pot < 520) WFBmotor(80);



WFBmotor(0);


}


if(WFB_Pot > 520){



while(WFB_Pot > 520) WFBmotor(-80);



WFBmotor(0);


}


MyWritesI2C(I2C_DonePtr,40);



return;

}
/*I2C Setup Mainboard 3010*/

#include "p30fxxxx.h"

#include "i2c.h"

void i2cSetupMain3010(void);

extern unsigned int deviceAddress;

extern unsigned char I2C_ReadBuf[25];

extern unsigned char *I2C_ReadPtr;

extern unsigned char Mode;

// Commands

extern unsigned char STOP[5];  

extern unsigned char INIT[5];  

extern unsigned char HOMF[5]; 

extern unsigned char WAKF[5]; 

extern unsigned char WAKB[5]; 

extern unsigned char TWLF[5]; 

extern unsigned char TWRF[5]; 

extern unsigned char TWLS[5]; 

extern unsigned char TWRS[5];

extern unsigned char LELF[5];

extern unsigned char LERF[5]; 

extern unsigned char LELS[5];

extern unsigned char LERS[5]; 

extern unsigned char LEFS[5]; 

extern unsigned char LEBS[5]; 

extern unsigned char LEFF[5]; 

extern unsigned char LEBF[5]; 

extern unsigned char WAVR[5];

extern unsigned char WAVL[5];

extern unsigned char HOMT[5];

extern unsigned char BOWW[5];

extern unsigned char RHOH[5];

extern unsigned char LHOH[5];

extern unsigned char HOMW[5];

void i2cSetupMain3010(void)

{


I2CADD = deviceAddress;


I2CBRG = 267;


I2CCON = 0x8240;


I2CSTAT = 0;


IFS0bits.SI2CIF = 0;

    IEC0bits.SI2CIE = 1;

}

void __attribute__((__interrupt__)) _SI2CInterrupt(void)

{


SlavegetsI2C(I2C_ReadPtr,0xFF);


I2CSTATbits.I2COV = 0;


IFS0bits.SI2CIF = 0;

//Find the right command



if(!strcmp(I2C_ReadPtr, STOP)) Mode = 1;



else if(!strcmp(I2C_ReadPtr,INIT)) Mode = 2;



else if(!strcmp(I2C_ReadPtr,HOMF)) Mode = 3;



else if(!strcmp(I2C_ReadPtr,WAKF)) Mode = 4;



else if(!strcmp(I2C_ReadPtr,WAKB)) Mode = 5;



else if(!strcmp(I2C_ReadPtr,TWLF)) Mode = 6;



else if(!strcmp(I2C_ReadPtr,TWRF)) Mode = 7;



else if(!strcmp(I2C_ReadPtr,TWLS)) Mode = 8;



else if(!strcmp(I2C_ReadPtr,TWRS)) Mode = 9;



else if(!strcmp(I2C_ReadPtr,LELF)) Mode = 10;



else if(!strcmp(I2C_ReadPtr,LERF)) Mode = 11;



else if(!strcmp(I2C_ReadPtr,LELS)) Mode = 12;



else if(!strcmp(I2C_ReadPtr,LERS)) Mode = 13;



else if(!strcmp(I2C_ReadPtr,LEFS)) Mode = 14;



else if(!strcmp(I2C_ReadPtr,LEBS)) Mode = 15;



else if(!strcmp(I2C_ReadPtr,LEFF)) Mode = 16;



else if(!strcmp(I2C_ReadPtr,LEBF)) Mode = 17;



else if(!strcmp(I2C_ReadPtr,WAVR)) Mode = 18;



else if(!strcmp(I2C_ReadPtr,WAVL)) Mode = 19;



else if(!strcmp(I2C_ReadPtr,HOMT)) Mode = 20;



else if(!strcmp(I2C_ReadPtr,BOWW)) Mode = 21;



else if(!strcmp(I2C_ReadPtr,RHOH)) Mode = 22;



else if(!strcmp(I2C_ReadPtr,LHOH)) Mode = 23;



else if(!strcmp(I2C_ReadPtr,HOMW)) Mode = 24;



else Mode = 1;
// Default mode is to stop (misunderstood command)

}
/*Mainboard A/D Setup - Both*/

#include "p30fxxxx.h"

#include "adc10.h"

void ADCSetupMain3010(void);

void ADCSetupMain3010(void)

{

       
ADPCFG = 0xFFFC;

// Set PORTB bits 0,1 to analog



ADCON1bits.FORM = 0;
// SSRC bit = 111 implies internal



ADCON1bits.SSRC = 7;
// counter ends sampling and starts



ADCON1bits.ASAM = 1;
// converting. Auto sample enabled



ADCON1bits.SIMSAM = 1;



ADCON2bits.SMPI = 2;
// Two conversions per interrupt



ADCON2bits.CHPS = 1;
// Sample 2 channels



ADCON2bits.CSCNA =0;
// Don't scan the inputs



ADCON3bits.SAMC = 31; 
// Sample Time is 31 Tad



ADCON3bits.ADCS = 63; 
// 32 Tcy = Tad, 30 kHz sampling









// or 10 kHz per analog input



ADCHS = 0x0001; 

//  



ADCSSL = 0x0003;

// AN0-AN1 are scanned for inputs



IFS0bits.ADIF = 0; 

// Clear interrupt flag and turn off

        IEC0bits.ADIE = 0; 

// interrupts



ADCON1bits.ADON = 1; 
// turn ADC ON

}

/*Mainboard 4011*/

#include "p30fxxxx.h"

#include "math.h"

#include "stdio.h"

#include "adc10.h"

#include "i2c.h"

#include "pwm.h"

_FWDT(WDT_OFF);





// Turn watch dog off

_FOSC(CSW_FSCM_ON & FRC_PLL16);

// PLL Osc, 16 x FRC(7.37 MHz) -> 117.92MHz, 29.48MIPS 










// Tcy = 34ns

_FBORPOR(MCLR_EN & PWRT_OFF);

// Enable reset and turn off power up timer

/*Initialize Function Prototypes*/

void ADCSetupMain4011(void);

void i2cSetupMain4011(void);

void PWMSetupMain4011(void);

void Delayms(unsigned int milliseconds);

void Delays(unsigned int seconds);

/*Motor Function Prototypes*/

void RSHmotor(char speed);
// Rotate forward +; Rotate back -, His Perspective

void LSHmotor(char speed);
// Rotate forward +; Rotate back -, His Perspective

void NFmotor(char speed);
// Head Back +; Head Forward -

void NRmotor(char speed);
// Head Right +; Head left -, His Perspective

void LWmotor(char speed);

void RWmotor(char speed);
// Palm up +; Palm down -

/*Completable Functions (return DONE4 when finished)*/

void WaveRight(void);
// Wave his left arm

void WaveLeft(void);
// Wave his right arm

void Home(void);
// Home command

void Superman(void); // Fly like a birdie

void AnnoyingRight(void);
// Annoying fly right

void AnnoyingLeft(void);
// Annoying fly left

void WalkF(void);
// Put arms in proper walk forward position

void Initialize(void);
// Visual initialization, calls Home

void RightHandLow(void);
// Open right hand low

void RightHandHigh(void);
// Open right hand high

void LeftHandLow(void);

// Open left hand low

void LeftHandHigh(void);
// Open left hand high

/*Other functions*/

void RArmUpSlow(void); 
// Right arm up slow

void RArmDownSlow(void);
// Right arm down slow

void LArmUpSlow(void);
// Left arm up slow

void LArmDownSlow(void);
// Left arm down slow

void RArmUpFast(void); 
// Right arm up fast

void RArmDownFast(void);
// Right arm down fast

void LArmUpFast(void);
// Left arm up fast

void LArmDownFast(void);
// Left arm down fast

void Stop(void);
// Stop!

void NLSlow(void);
// Neck left slow

void NLFast(void);
// Neck left fast

void NRSlow(void);
// Neck right slow


void NRFast(void);
// Neck right fast

void NFFast(void);
// Neck forward fast

void NBFast(void);
// Neck back fast

void NFSlow(void);
// Neck forward slow

void NBSlow(void);
// Neck back slow

/*Defines*/

// Potentiometers and Encoders

#define LSH_Pot ADCBUF1

#define RSH_Pot ADCBUF0

#define RW_Bit0 PORTBbits.RB2

#define RW_Bit1 PORTBbits.RB3

#define LW_Bit0 PORTBbits.RB4

#define LW_Bit1 PORTBbits.RB5

#define NG_Bit0 PORTBbits.RB6

#define NG_Bit1 PORTBbits.RB7

#define NG_Bit2 PORTBbits.RB8

#define NFB_Bit0 PORTFbits.RF5

#define NFB_Bit1 PORTFbits.RF6

// Select Bits

#define SH_Sel LATFbits.LATF0

#define W_Sel LATFbits.LATF1

#define N_Sel LATFbits.LATF4

#define PWMDir_1 LATEbits.LATE0

#define PWMDir_2 LATEbits.LATE2

#define PWMDir_3 LATEbits.LATE4

/* Globals */

// Required Globals for I2C

int deviceAddress = 24;
//I2C Address

unsigned char I2C_ReadBuf[25]= "NULL";

unsigned char *I2C_ReadPtr = I2C_ReadBuf;

unsigned char I2C_Done[] = "DONE4";

unsigned char *I2C_DonePtr = I2C_Done; 

// Global Variables

unsigned char Mode = 100;

unsigned char PrevMode = 0;

/*Available Commands*/

unsigned char STOP[5] = "STOP"; // Stop all movement immediately(1)

unsigned char INIT[5] = "INIT"; // Initialize the 4011 processor for bot(2)


unsigned char HOME[5] = "HOME"; // Return to relaxed position(3)



unsigned char RAUS[5] = "RAUS"; // Right Arm Up Slow(4)

unsigned char LAUS[5] = "LAUS"; // Left Arm Up Slow(5)

unsigned char RAUF[5] = "RAUF"; // Right Arm Up Fast(6)

unsigned char LAUF[5] = "LAUF"; // Left Arm Up Fast(7)

unsigned char RADS[5] = "RADS"; // Right Arm Down Slow(8)

unsigned char LADS[5] = "LADS"; // Left Arm Down Slow(9)

unsigned char RADF[5] = "RADF"; // Right Arm Down Fast(10)

unsigned char LADF[5] = "LADF"; // Left Arm Down Fast(11)

unsigned char FLYL[5] = "FLYL"; // Annoying Fly to the Left(12)

unsigned char FLYR[5] = "FLYR"; // Annoying Fly to the Right(13)

unsigned char SUPM[5] = "SUPM"; // Superman pose(14)

unsigned char NERS[5] = "NERS"; // Neck Right Slow(15)

unsigned char NELS[5] = "NELS"; // Neck Left Slow(16)

unsigned char NERF[5] = "NERF"; // Neck Right Fast(17)

unsigned char NELF[5] = "NELF"; // Neck Left Fast(18)

unsigned char NEFF[5] = "NEFF"; // Neck Forward
Fast(19)


unsigned char NEBF[5] = "NEBF"; // Neck Backward Fast(20)

unsigned char NEFS[5] = "NEFS"; // Neck Forward Slow(21)


unsigned char NEBS[5] = "NEBS"; // Neck Backward Slow(22)


unsigned char RHOL[5] = "RHOL"; // Right Hand Open Low(23)

unsigned char LHOL[5] = "LHOL"; // Left Hand Open Low(24)

unsigned char RHOH[5] = "RHOH"; // Right Hand Open High(25)

unsigned char LHOH[5] = "LHOH"; // Left Hand Open High(26)

unsigned char WAVR[5] = "WAVR"; // Wave Right(27)

unsigned char WAVL[5] = "WAVL"; // Wave Left(28)

unsigned char WAKF[5] = "WAKF"; // Walk Forward(29)

/*Main Loop*/

int main(void)

{


TRISB = 0xFFFF; //Setup Port B to inputs


TRISE = 0x0000;
//Setup Port E to outputs


LATE = 0;


TRISFbits.TRISF0 = 0; // Port F 0,1,4 are outputs


TRISFbits.TRISF1 = 0; // Don't set entire TRISF at once, I2C



TRISFbits.TRISF4 = 0; // shares this port(RF2,RF3)


TRISFbits.TRISF5 = 1; // Port F 5,6 are inputs



TRISFbits.TRISF6 = 1;



i2cSetupMain4011(); // Initialize the I2C connection


ADCSetupMain4011();
// Initialize the A/D Converter


PWMSetupMain4011(); // Initialize the PWM Generators


Stop();


while (1) 


{






switch(Mode)




{





case(1):
// Stop all movement immediately(1)






Stop();






MyWritesI2C(I2C_DonePtr,40);






Mode = 100;






break;





case(2):
// Initialize the 4011 processor for bot(2)






Initialize();






Mode = 100;






break;





case(3):
// Return to relaxed position(3)






Home();






Mode = 100;






break;





case(4):
// Right Arm Up Slow(4)






while(Mode == 4) RArmUpSlow();






Mode = 100;






break;





case(5):
// Left Arm Up Slow(5)






while(Mode == 5) LArmUpSlow();






Mode = 100;






break;





case(6):
// Right Arm Up Fast(6)






while(Mode == 6) RArmUpFast();






Mode = 100;






break;





case(7):
// Left Arm Up Fast(7)






while(Mode == 7) LArmUpFast();






Mode = 100;






break;





case(8):
// Right Arm Down Slow(8)






while(Mode == 8) RArmDownSlow();






Mode = 100;






break;





case(9):
// Left Arm Down Slow(9)






while(Mode == 9) LArmDownSlow();






Mode = 100;






break;





case(10):
// Right Arm Down Fast(10)






while(Mode == 10) RArmDownFast();






Mode = 100;






break;





case(11):
// Left Arm Down Fast(11)






while(Mode == 11) LArmDownFast();






Mode = 100;






break;





case(12):
// Annoying Fly to the Left(12)






AnnoyingLeft();






Mode = 100;






break;





case(13):
// Annoying Fly to the Right(13)






AnnoyingRight();






Mode = 100;






break;





case(14):
// Superman pose(14)






Superman();






Mode = 100;






break;





case(15):
// Neck Right Slow(15)






while(Mode == 15) NRSlow();






Mode = 100;






break;





case(16):
// Neck Left Slow(16)






while(Mode == 16) NLSlow();






Mode = 100;






break;





case(17):
// Neck Right Fast(17)






while(Mode == 17) NRFast();






Mode = 100;






break;





case(18):
// Neck Left Fast(18)






while(Mode == 18) NLFast();






Mode = 100;






break;





case(19):
// Neck Forward
Fast(19)






while(Mode == 19) NFFast();






Mode = 100;






break;





case(20):
// Neck Backward Fast(20)






while(Mode == 20) NBFast();






Mode = 100;






break;





case(21):
// Neck Forward Slow(21)







while(Mode == 21) NFSlow();






Mode = 100;






break;





case(22):
// Neck Backward Slow(22)






while(Mode == 22) NLSlow();






Mode = 100;






break;





case(23):
// Right Hand Open Low(23)






RightHandLow();






Mode = 100;






break;





case(24):
// Left Hand Open Low(24)






LeftHandLow();






Mode = 100;






break;





case(25):
// Right Hand Open High(25)






RightHandHigh();






Mode = 100;






break;





case(26):
// Left Hand Open High(26)






LeftHandHigh();






Mode = 100;






break;





case(27):
// Wave Right(27)






WaveRight();






Mode = 100;






break;





case(28):
// Wave Left(28)






WaveLeft();






Mode = 100;






break;





case(29):
// Walk Forward(29)






WalkF();






Mode = 100;






break;





default:




}


}

}

void Delayms(unsigned int milliseconds){


unsigned int i;


unsigned int j;


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



for(j = 0; j<2940; j++) asm("clrwdt");


}

}

void Delays(unsigned int seconds){


unsigned int i;


unsigned int j;


unsigned int k;


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



for(j = 0; j < 1000 ; j++){




for(k = 0; k<2940; k++) asm("clrwdt");



}


}

}

void LSHmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(1,0x0000,0);
// Don't slam the motor driver with a new direction


SH_Sel = 0;
// Select the left shoulder


if(speed <0) PWMDir_1 = 1;
// Select the proper direction


else PWMDir_1 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(1,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(1,SpeedScal, 0);
// Increase power to full request

}

void RSHmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(1,0x0000,0);
// Don't slam the motor driver with a new direction


SH_Sel = 1;
// Select the right shoulder


if(speed <0) PWMDir_1 = 1;
// Select the proper direction


else PWMDir_1 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(1,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(1,SpeedScal, 0);
// Increase power to full request

}

void LWmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(2,0x0000,0);
// Don't slam the motor driver with a new direction


W_Sel = 0;
// Select the left wrist


if(speed <0) PWMDir_2 = 1;
// Select the proper direction


else PWMDir_2 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(2,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(2,SpeedScal, 0);
// Increase power to full request

}

void RWmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(2,0x0000,0);
// Don't slam the motor driver with a new direction


W_Sel = 1;
// Select the right wrist


if(speed <0) PWMDir_2 = 1;
// Select the proper direction


else PWMDir_2 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(2,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(2,SpeedScal, 0);
// Increase power to full request

}

void NRmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(3,0x0000,0);
// Don't slam the motor driver with a new direction


N_Sel = 1;
// Select the neck rotate motor


if(speed <0) PWMDir_3 = 1;
// Select the proper direction


else PWMDir_3 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(3,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(3,SpeedScal, 0);
// Increase power to full request

}

void NFmotor(char speed)

{


int SpeedScal;
// Scaled value of speed to be put






// duty cycle register


SetDCMCPWM(3,0x0000,0);
// Don't slam the motor driver with a new direction


N_Sel = 0;
// Select the neck forward motor


if(speed <0) PWMDir_3 = 1;
// Select the proper direction


else PWMDir_3 = 0;



SpeedScal= abs(speed)*470;
// Scale the given speed to proper level


SetDCMCPWM(3,SpeedScal/2,0);
// Start the motor move at half the desired speed


Delayms(45);
// Pause at lower speed


SetDCMCPWM(3,SpeedScal, 0);
// Increase power to full request

}

void WaveRight(void){


// Get arm into proper waving position


if(!(RW_Bit0 && RW_Bit1)){



while(!(RW_Bit0 && RW_Bit1)){




if(Mode == 1) goto stop;




RWmotor(75);



}



RWmotor(0);


}


if(RSH_Pot > 850){



while(RSH_Pot > 850){




if(Mode == 1) goto stop;




RSHmotor(85);



}



RSHmotor(0);


}


if(RSH_Pot
< 850){ 



while(RSH_Pot < 850){




if(Mode == 1) goto stop;





RSHmotor(-85);



}



RSHmotor(0);


}


if(!(!NG_Bit2 && NG_Bit1 && NG_Bit0)){



while(!(!NG_Bit2 && NG_Bit1 && NG_Bit0)){




if(Mode == 1) goto stop;




NRmotor(-70);



}



NRmotor(0);


}


// Do the wave


while(!(!RW_Bit0 && RW_Bit1)){



if(Mode == 1) goto stop;



RWmotor(-75);


}


while(!(RW_Bit0 && RW_Bit1)){



if(Mode == 1) goto stop;



RWmotor(75);


}


while(!(!RW_Bit0 && RW_Bit1)){



if(Mode == 1) goto stop;



RWmotor(-75);


}


while(!(RW_Bit0 && RW_Bit1)){



if(Mode == 1) goto stop;



RWmotor(75);


}


RWmotor(0);


//Return to home


while(RSH_Pot > 300){



if(Mode == 1) goto stop;



RSHmotor(85);


}


RSHmotor(0);


while(!(NG_Bit2 && !NG_Bit1 && NG_Bit0)){



if(Mode == 1) goto stop;



NRmotor(75);


}


NRmotor(0);


MyWritesI2C(I2C_DonePtr, 40);

stop:
return;

}

void WaveLeft(void){


// Get arm into proper waving position


if(!(LW_Bit0 && LW_Bit1)){



while(!(LW_Bit0 && LW_Bit1)){




if(Mode == 1) goto stop;




LWmotor(75);



}



LWmotor(0);


}


if(LSH_Pot < 150){



while(LSH_Pot < 150){




if(Mode == 1) goto stop;




LSHmotor(85);



}



LSHmotor(0);


}


if(LSH_Pot
> 150){ 



while(LSH_Pot > 150){




if(Mode == 1) goto stop;





LSHmotor(-85);



}



LSHmotor(0);


}


if(!(NG_Bit2 && NG_Bit1 && NG_Bit0)){



while(!(NG_Bit2 && NG_Bit1 && NG_Bit0)){




if(Mode == 1) goto stop;




NRmotor(70);



}



NRmotor(0);


}


// Do the wave


while(!(!LW_Bit0 && LW_Bit1)){



if(Mode == 1) goto stop;




LWmotor(-75);


}


while(!(LW_Bit0 && LW_Bit1)){



if(Mode == 1) goto stop;



LWmotor(75);


}



while(!(!LW_Bit0 && LW_Bit1)){



if(Mode == 1) goto stop;




LWmotor(-75);


}


while(!(LW_Bit0 && LW_Bit1)){



if(Mode == 1) goto stop;



LWmotor(75);


}


LWmotor(0);


//Return to home


while(LSH_Pot < 800){



if(Mode == 1) goto stop;



LSHmotor(85);


}


LSHmotor(0);


while(!(!NG_Bit2 && !NG_Bit1 && NG_Bit0)){



if(Mode == 1) goto stop;




NRmotor(-75);


}


NRmotor(0);


MyWritesI2C(I2C_DonePtr, 40);

stop:
return;

}

void Initialize(void){


/*Move Shoulders to extremes*/


if(LSH_Pot < 150){



while(LSH_Pot < 150)LSHmotor(75);



LSHmotor(0);


}


if(LSH_Pot
> 150){ 



while(LSH_Pot > 150) LSHmotor(-75);



LSHmotor(0);


}


if(RSH_Pot > 850){



while(RSH_Pot > 850)RSHmotor(75);



RSHmotor(0);


}


if(RSH_Pot
< 850){ 



while(RSH_Pot < 850) RSHmotor(-75);



RSHmotor(0);


}


/*Move wrists to extremes*/


while(!(!LW_Bit0 && LW_Bit1)) LWmotor(-75);


LWmotor(0);


while(!(!RW_Bit0 && RW_Bit1)) RWmotor(-75);


RWmotor(0);


/*Move Neck to extremes*/


while(!(NG_Bit2 && NG_Bit1 && NG_Bit0))NRmotor(70);


NRmotor(0);


while(!(!NG_Bit2 && NG_Bit1 && NG_Bit0))NRmotor(-70);


NRmotor(0);



/*Neck front back */


while(!(NFB_Bit1 && !NFB_Bit0))NFmotor(-80);


NFmotor(0);


/*Complete initialization by Homing*/


Home();


return;

}

void Home(void){


/* Return wrists to palm/forearm position*/


if(!(LW_Bit0 && LW_Bit1)){



while(!(LW_Bit0 && LW_Bit1)) LWmotor(75);



LWmotor(0);


}


if(!(RW_Bit0 && RW_Bit1)){



while(!(RW_Bit0 && RW_Bit1)) RWmotor(75);



RWmotor(0);


}


/* Return shoulders to down, hands now by his legs*/


if(LSH_Pot < 800){



while(LSH_Pot < 800) LSHmotor(85);



LSHmotor(0);


}


if(LSH_Pot > 800){



while(LSH_Pot > 800) LSHmotor(-85);



LSHmotor(0);


}


if(RSH_Pot > 300){



while(RSH_Pot > 300) RSHmotor(85);



RSHmotor(0);


}


if(RSH_Pot
< 300){ 



while(RSH_Pot < 300) RSHmotor(-85);



RSHmotor(0);


}


/*Center Neck Left and Right*/


if((NG_Bit2 && NG_Bit1 && NG_Bit0)||(NG_Bit2 && NG_Bit1 && !NG_Bit0)




||(NG_Bit2 && !NG_Bit1 && !NG_Bit0)||(NG_Bit2 && !NG_Bit1 && NG_Bit0)){



while(!(!NG_Bit2 && !NG_Bit1 && NG_Bit0)) NRmotor(-75);



NRmotor(0);


}


if((!NG_Bit2 && !NG_Bit1 && NG_Bit0)||(!NG_Bit2 && !NG_Bit1 && !NG_Bit0)




||(!NG_Bit2 && NG_Bit1 && !NG_Bit0)||(!NG_Bit2 && NG_Bit1 && NG_Bit0)){



while(!(NG_Bit2 && !NG_Bit1 && NG_Bit0)) NRmotor(75);



NRmotor(0);


}


if(!(NFB_Bit1 && NFB_Bit0)){



while(!(NFB_Bit1 && NFB_Bit0)) NFmotor(80);



NFmotor(0);


}


MyWritesI2C(I2C_DonePtr,40);


return; 

}

void Superman(void){


/*Wrists to palm/forearm position*/


if(!(LW_Bit0 && LW_Bit1)){



while(!(LW_Bit0 && LW_Bit1)){




if(Mode == 1) goto stop;




LWmotor(75);



}



LWmotor(0);


}


if(!(RW_Bit0 && RW_Bit1)){



while(!(RW_Bit0 && RW_Bit1)){




if(Mode == 1) goto stop;




RWmotor(75);



}



RWmotor(0);


}



/*Move Arms Out*/


if(LSH_Pot < 150){



while(LSH_Pot < 150){




if(Mode == 1) goto stop;




LSHmotor(85);



}



LSHmotor(0);


}


if(LSH_Pot
> 150){ 



while(LSH_Pot > 150){




if(Mode == 1) goto stop;




LSHmotor(-85);



}



LSHmotor(0);


}


if(RSH_Pot > 850){



while(RSH_Pot > 850){




if(Mode == 1) goto stop;




RSHmotor(85);



}



RSHmotor(0);


}


if(RSH_Pot
< 850){ 



while(RSH_Pot < 850){




if(Mode == 1) goto stop;




RSHmotor(-85);



}



RSHmotor(0);


}


/*Look to right hand*/


if(!(!NG_Bit2 && NG_Bit1 && NG_Bit0)){



while(!(!NG_Bit2 && NG_Bit1 && NG_Bit0)){




if(Mode == 1) goto stop;




NRmotor(-70);



}



NRmotor(0);


}


MyWritesI2C(I2C_DonePtr, 40);

stop:
return;

}

void RArmUpSlow(void){


if(RSH_Pot < 850) RSHmotor(-65);


else RSHmotor(0);


return;

}

void RArmDownSlow(void){


if(RSH_Pot > 300) RSHmotor(65);


else RSHmotor(0);


return;

}

void LArmUpSlow(void){


if(LSH_Pot > 150) LSHmotor(-65);


else LSHmotor(0);


return;

}

void LArmDownSlow(void){


if(LSH_Pot < 800) LSHmotor(65);


else LSHmotor(0);


return; 

}

void RArmUpFast(void){


if(RSH_Pot < 850) RSHmotor(-85);


else RSHmotor(0);


return;

}

void RArmDownFast(void){


if(RSH_Pot > 300) RSHmotor(85);


else RSHmotor(0);


return;

}

void LArmUpFast(void){


if(LSH_Pot > 150) LSHmotor(-85);


else LSHmotor(0);


return;

}

void LArmDownFast(void){


if(LSH_Pot < 800) LSHmotor(85);


else LSHmotor(0);


return; 

}

void Stop(void){


SetDCMCPWM(1,0,0);


SetDCMCPWM(2,0,0);


SetDCMCPWM(3,0,0);


return;

}

void NLSlow(void){


if(!(!NG_Bit2 && NG_Bit1 && NG_Bit0)) NRmotor(-60);


else NRmotor(0);


return;

}

void NRSlow(void){


if(!(NG_Bit2 && NG_Bit1 && NG_Bit0)) NRmotor(60);


else NRmotor(0);


return;

}

void NLFast(void){


if(!(!NG_Bit2 && NG_Bit1 && NG_Bit0)) NRmotor(-80);


else NRmotor(0);


return;

}

void NRFast(void){


if(!(NG_Bit2 && NG_Bit1 && NG_Bit0)) NRmotor(-80);


else NRmotor(0);


return;

}

void NBFast(void){


if(!(NFB_Bit1 && NFB_Bit0))NFmotor(80);


else NFmotor(0);


return;

}

void NFFast(void){


if(!(!NFB_Bit1 && !NFB_Bit0))NFmotor(-80);


else NFmotor(0);


return;

}

void NBSlow(void){


if(!(NFB_Bit1 && NFB_Bit0))NFmotor(65);


else NFmotor(0);


return;

}

void NFSlow(void){


if(!(!NFB_Bit1 && !NFB_Bit0))NFmotor(-65);


else NFmotor(0);


return;

}

void LeftHandLow(void){


if(LSH_Pot < 550){



while(LSH_Pot < 550){




if(Mode == 1) goto stop;




LSHmotor(85);



}



LSHmotor(0);


}


if(LSH_Pot
> 550){ 



while(LSH_Pot > 550){




if(Mode == 1) goto stop;





LSHmotor(-85);



}



LSHmotor(0);


}


while(!(!LW_Bit0 && !LW_Bit1)){



if(Mode == 1) goto stop;



LWmotor(-75);


}


LWmotor(0);


if(!(NG_Bit2 && NG_Bit1 && NG_Bit0)){



while(!(NG_Bit2 && NG_Bit1 && NG_Bit0)){




if(Mode == 1) goto stop;





NRmotor(70);



}



NRmotor(0);


}


Delays(2);


while(!(!NG_Bit2 && !NG_Bit1 && NG_Bit0)){



if(Mode == 1) goto stop;




NRmotor(-75);


}


NRmotor(0);


MyWritesI2C(I2C_DonePtr, 40);

stop:
return;

}

void LeftHandHigh(void){


if(LSH_Pot
< 200){ 



while(LSH_Pot < 250){




if(Mode == 1) goto stop;




LSHmotor(85);



}



LSHmotor(0);


}


if(LSH_Pot > 200){



while(LSH_Pot > 200){




if(Mode == 1) goto stop;





LSHmotor(-85);



}



LSHmotor(0);


}


while(!(LW_Bit0 && LW_Bit1)){




if(Mode == 1) goto stop;




LWmotor(75);



}



LWmotor(0);


if(!(NG_Bit2 && NG_Bit1 && NG_Bit0)){



while(!(NG_Bit2 && NG_Bit1 && NG_Bit0)){




if(Mode == 1) goto stop;




NRmotor(70);



}



NRmotor(0);


}


Delays(2);


while(!(!NG_Bit2 && !NG_Bit1 && NG_Bit0)){



if(Mode == 1) goto stop;



NRmotor(-75);


}


NRmotor(0);


MyWritesI2C(I2C_DonePtr, 40);

stop:
return;

}

void RightHandLow(void){


if(RSH_Pot > 550){



while(RSH_Pot > 450){




if(Mode == 1) goto stop;




RSHmotor(85);



}



RSHmotor(0);


}


if(RSH_Pot
< 550){ 



while(RSH_Pot < 450){




if(Mode == 1) goto stop;




RSHmotor(-75);



}



RSHmotor(0);


}


while(!(!RW_Bit0 && !RW_Bit1)){



if(Mode == 1) goto stop;




RWmotor(-75);


}


RWmotor(0);


while(!(!NG_Bit2 && NG_Bit1 && NG_Bit0)){



if(Mode == 1) goto stop;





NRmotor(-70);


}


NRmotor(0);



Delays(2);


while(!(NG_Bit2 && !NG_Bit1 && NG_Bit0)){



if(Mode == 1) goto stop;



NRmotor(75);


}


NRmotor(0);


MyWritesI2C(I2C_DonePtr, 40);

stop:
return;

}

void RightHandHigh(void){


if(RSH_Pot > 700){



while(RSH_Pot > 850){




if(Mode == 1) goto stop;




RSHmotor(85);



}



RSHmotor(0);


}


if(RSH_Pot
< 700){ 



while(RSH_Pot < 850){




if(Mode == 1) goto stop;




RSHmotor(-85);



}



RSHmotor(0);


}


while(!(RW_Bit0 && RW_Bit1)){



if(Mode == 1) goto stop;




RWmotor(75);


}


RWmotor(0);


while(!(!NG_Bit2 && NG_Bit1 && NG_Bit0)){



if(Mode == 1) goto stop;




NRmotor(-70);


}


NRmotor(0);



Delays(2);


while(!(NG_Bit2 && !NG_Bit1 && NG_Bit0)){



if(Mode == 1) goto stop;




NRmotor(75);


}


NRmotor(0);


MyWritesI2C(I2C_DonePtr, 40);

stop:
return;

}

void AnnoyingLeft(void){


// Get arm into proper waving position


if(!(LW_Bit0 && LW_Bit1)){



while(!(LW_Bit0 && LW_Bit1)){




if(Mode == 1) goto stop;




LWmotor(75);



}



LWmotor(0);


}


if(LSH_Pot < 150){



while(LSH_Pot < 150){




if(Mode == 1) goto stop;




LSHmotor(85);



}



LSHmotor(0);


}


if(LSH_Pot
> 150){ 



while(LSH_Pot > 150){




if(Mode == 1) goto stop;




LSHmotor(-85);



}



LSHmotor(0);


}


// Do the wave


while(!(!LW_Bit0 && LW_Bit1)){



if(Mode == 1) goto stop;



LWmotor(-75);


}


while(!(LW_Bit0 && LW_Bit1)){



if(Mode == 1) goto stop;



LWmotor(75);


}


LWmotor(0);


//Return to home


while(LSH_Pot < 800){



if(Mode == 1) goto stop;



LSHmotor(85);


}


LSHmotor(0);


MyWritesI2C(I2C_DonePtr, 40);

stop:
return;

}

void AnnoyingRight(void){


// Get arm to proper wave position


if(!(RW_Bit0 && RW_Bit1)){



while(!(RW_Bit0 && RW_Bit1)) RWmotor(75);



RWmotor(0);


}


if(RSH_Pot > 850){



while(RSH_Pot > 850)RSHmotor(85);



RSHmotor(0);


}


if(RSH_Pot
< 850){ 



while(RSH_Pot < 850) RSHmotor(-85);



RSHmotor(0);


}


// Do the wave


while(!(!RW_Bit0 && RW_Bit1)) RWmotor(-75);


while(!(RW_Bit0 && RW_Bit1)) RWmotor(75);


RWmotor(0);


//Return to home


while(RSH_Pot > 300) RSHmotor(85);


RSHmotor(0);


MyWritesI2C(I2C_DonePtr, 40);


return;

}

void WalkF(void){


if(RSH_Pot > 550){



while(RSH_Pot > 450){




if(Mode == 1) goto stop;




RSHmotor(85);



}



RSHmotor(0);


}


if(RSH_Pot
< 550){ 



while(RSH_Pot < 450){




if(Mode == 1) goto stop;




RSHmotor(-85);



}


RSHmotor(0);


}


while(!(!RW_Bit0 && !RW_Bit1)){



if(Mode == 1) goto stop;



 RWmotor(-75);


}


RWmotor(0);


if(LSH_Pot < 600){



while(LSH_Pot < 600){




if(Mode == 1) goto stop;




LSHmotor(85);



}


LSHmotor(0);


}


if(LSH_Pot
> 600){ 



while(LSH_Pot > 600){




if(Mode == 1) goto stop;




LSHmotor(-85);



}


LSHmotor(0);


}


while(!(!LW_Bit0 && !LW_Bit1)){



if(Mode == 1) goto stop;



LWmotor(-75);


}


LWmotor(0);


MyWritesI2C(I2C_DonePtr, 40);

stop:
return;


}
/*I2C Setup Mainboard 4011*/

#include "p30fxxxx.h"

#include "i2c.h"

void i2cSetupMain4011(void);

extern unsigned int deviceAddress;

extern unsigned char I2C_ReadBuf[25];

extern unsigned char *I2C_ReadPtr;

extern unsigned char Mode;

// Commands

extern unsigned char STOP[5];  

extern unsigned char INIT[5];  

extern unsigned char HOME[5]; 

extern unsigned char RAUS[5]; 

extern unsigned char LAUS[5]; 

extern unsigned char RAUF[5]; 

extern unsigned char LAUF[5]; 

extern unsigned char RADS[5]; 

extern unsigned char LADS[5];

extern unsigned char RADF[5];

extern unsigned char LADF[5]; 

extern unsigned char FLYL[5];

extern unsigned char FLYR[5]; 

extern unsigned char SUPM[5]; 

extern unsigned char NERS[5]; 

extern unsigned char NELS[5]; 

extern unsigned char NERF[5]; 

extern unsigned char NELF[5]; 

extern unsigned char NEFF[5]; 

extern unsigned char NEBF[5]; 

extern unsigned char NEFS[5];

extern unsigned char NEBS[5];

extern unsigned char RHOL[5];

extern unsigned char LHOL[5];

extern unsigned char RHOH[5];

extern unsigned char LHOH[5];

extern unsigned char WAVR[5];

extern unsigned char WAVL[5];

extern unsigned char WAKF[5];

void i2cSetupMain4011(void)

{


I2CADD = deviceAddress;


I2CBRG = 267;


I2CCON = 0x8240;


I2CSTAT = 0;


IFS0bits.SI2CIF = 0;

    IEC0bits.SI2CIE = 1;

}

void __attribute__((__interrupt__)) _SI2CInterrupt(void)

{



IFS0bits.SI2CIF = 0;
// Clear the interrupt flag


I2CSTATbits.I2COV = 0;
// Ensure the overflow is clear


SlavegetsI2C(I2C_ReadPtr,0xFF);
// Receive the message

//Find the right command



if(!strcmp(I2C_ReadPtr, STOP)) Mode = 1;



else if(!strcmp(I2C_ReadPtr,INIT)) Mode = 2;



else if(!strcmp(I2C_ReadPtr,HOME)) Mode = 3;



else if(!strcmp(I2C_ReadPtr,RAUS)) Mode = 4;



else if(!strcmp(I2C_ReadPtr,LAUS)) Mode = 5;



else if(!strcmp(I2C_ReadPtr,RAUF)) Mode = 6;



else if(!strcmp(I2C_ReadPtr,LAUF)) Mode = 7;



else if(!strcmp(I2C_ReadPtr,RADS)) Mode = 8;



else if(!strcmp(I2C_ReadPtr,LADS)) Mode = 9;



else if(!strcmp(I2C_ReadPtr,RADF)) Mode = 10;



else if(!strcmp(I2C_ReadPtr,LADF)) Mode = 11;



else if(!strcmp(I2C_ReadPtr,FLYL)) Mode = 12;



else if(!strcmp(I2C_ReadPtr,FLYR)) Mode = 13;



else if(!strcmp(I2C_ReadPtr,SUPM)) Mode = 14;



else if(!strcmp(I2C_ReadPtr,NERS)) Mode = 15;



else if(!strcmp(I2C_ReadPtr,NELS)) Mode = 16;



else if(!strcmp(I2C_ReadPtr,NERF)) Mode = 17;



else if(!strcmp(I2C_ReadPtr,NELF)) Mode = 18;



else if(!strcmp(I2C_ReadPtr,NEFF)) Mode = 19;



else if(!strcmp(I2C_ReadPtr,NEBF)) Mode = 20;



else if(!strcmp(I2C_ReadPtr,NEFS)) Mode = 21;



else if(!strcmp(I2C_ReadPtr,NEBS)) Mode = 22;



else if(!strcmp(I2C_ReadPtr,RHOL)) Mode = 23;



else if(!strcmp(I2C_ReadPtr,LHOL)) Mode = 24;



else if(!strcmp(I2C_ReadPtr,RHOH)) Mode = 25;



else if(!strcmp(I2C_ReadPtr,LHOH)) Mode = 26;



else if(!strcmp(I2C_ReadPtr,WAVR)) Mode = 27;



else if(!strcmp(I2C_ReadPtr,WAVL)) Mode = 28;



else if(!strcmp(I2C_ReadPtr,WAKF)) Mode = 29;



else Mode = 1;
// Default mode is to stop (misunderstood command)


}

/*This is the PANTS GUI. I built the functions explicit to PANTS on top of a sample

 * vision analysis project written by Andrew Kirillov that demonstrated motion detection.

 * I have played with this vision code to adapt it to the robots needs. The speech code is also

 * based upon many sample projects that I have seen at various places over the internet. 

 * Thanks to all of those guys for their (indirect) support.

 * 

 * Devin Hughes

 * 4/24/07

 * 

 * */

using System;

using System.Diagnostics;

using System.Drawing;

using System.Net.Sockets;

using System.IO;

using System.Collections;

using System.ComponentModel;

using System.Windows.Forms;

using System.Data;

using VideoSource;

using Tiger.Video.VFW;

using SpeechLib;

using System.Threading;

namespace motion

{

    /// <summary>

    /// Summary description for MainForm

    /// </summary>

    public class MainForm : System.Windows.Forms.Form

    {

        // statistics

        private const int statLength = 15;

        private int statIndex = 0, statReady = 0;

        private int[] statCount = new int[statLength];

        private IMotionDetector detector = new MotionDetector3Optimized( );

        private int detectorType = 4;

        private int intervalsToSave = 0;

        private AVIWriter writer = null;

        private bool saveOnMotion = false;

        private System.Windows.Forms.MenuItem fileItem;

        private System.Windows.Forms.MenuItem menuItem1;

        private System.Windows.Forms.MenuItem exitFileItem;

        private System.Windows.Forms.OpenFileDialog ofd;

        private System.Windows.Forms.MainMenu mainMenu;

        private System.Timers.Timer timer;

        private System.Windows.Forms.StatusBar statusBar;

        private System.Windows.Forms.StatusBarPanel fpsPanel;

        private System.Windows.Forms.MenuItem motionItem;

        private System.Windows.Forms.MenuItem noneMotionItem;

        private System.Windows.Forms.MenuItem menuItem2;

        private System.Windows.Forms.MenuItem detector1MotionItem;

        private System.Windows.Forms.MenuItem detector2MotionItem;

        private System.Windows.Forms.MenuItem detector3MotionItem;

        private System.Windows.Forms.MenuItem detector3OptimizedMotionItem;

        private System.Windows.Forms.MenuItem openLocalFileItem;

        private System.Windows.Forms.MenuItem detector4MotionItem;

        private System.Windows.Forms.MenuItem menuItem3;

        private System.Windows.Forms.MenuItem detectorSaveItem;

        private System.Windows.Forms.MenuItem motionAlarmItem;

        private Panel panel;

        private CameraWindow cameraWindow;

        private Label label1;

        private TextBox txtLog;

        private Label label2;

        private TextBox txtIP;

        private TextBox txtPort;

        private Button btnConnect;

        private Label label3;

        private Label label4;

        private GroupBox groupBox1;

        private Button btnDisconnect;

        private CheckBox chkRFBbump;

        private CheckBox chkLFBbump;

        private CheckBox chkRFFbump;

        private CheckBox chkLFFbump;

        private CheckBox chkRWbump;

        private CheckBox chkLWbump;

        private CheckBox chkRIR;

        private CheckBox chkLIR;

        private CheckBox chkFIR;

        private IContainer components;

        private Button btnPres;

        private Button btnAuto;

        private System.Windows.Forms.Timer tmrSensors;

        TcpClient Client = new TcpClient();

        Byte[] dataRCV = new Byte[256];

        Byte[] dataSND = new Byte[256];

        NetworkStream netStream;

        //Global variables

        Boolean snsTimeout = new Boolean();

        Boolean NoCommandRunSelect = new Boolean();

        Boolean RoamFlag = new Boolean();

        Boolean CommandServiced = new Boolean();

        //Text to speech voice

        SpVoice Voice = new SpVoice();

        //SAPI

        private SpeechLib.SpSharedRecoContext objRecoContext;

        private SpeechLib.ISpeechRecoGrammar grammar;

        private SpeechLib.ISpeechGrammarRule rule = null;

        private SpeechLib.ISpeechGrammarRuleState state;

        string appPath = "";

        string previousGrammar = "XMLActivate.xml";

        // Sensor Data

        Int16[] SensorData = new Int16[11];

        string BotSensors = String.Empty;

        public MainForm( )

        {

            InitializeComponent();

        }

        /// <summary>

        /// Clean up any resources being used.

        /// </summary>

        protected override void Dispose( bool disposing )

        {

            if ( disposing )

            {

                if ( components != null )

                {

                    components.Dispose( );

                }

            }

            base.Dispose( disposing );

        }

        #region Windows Form Designer generated code

        /// <summary>

        /// Required method for Designer support - do not modify

        /// the contents of this method with the code editor.

        /// </summary>

        private void InitializeComponent( )

        {

            this.components = new System.ComponentModel.Container();

            System.ComponentModel.ComponentResourceManager resources = new System.ComponentModel.ComponentResourceManager(typeof(MainForm));

            this.mainMenu = new System.Windows.Forms.MainMenu(this.components);

            this.fileItem = new System.Windows.Forms.MenuItem();

            this.openLocalFileItem = new System.Windows.Forms.MenuItem();

            this.menuItem1 = new System.Windows.Forms.MenuItem();

            this.exitFileItem = new System.Windows.Forms.MenuItem();

            this.motionItem = new System.Windows.Forms.MenuItem();

            this.noneMotionItem = new System.Windows.Forms.MenuItem();

            this.menuItem2 = new System.Windows.Forms.MenuItem();

            this.detector1MotionItem = new System.Windows.Forms.MenuItem();

            this.detector2MotionItem = new System.Windows.Forms.MenuItem();

            this.detector3MotionItem = new System.Windows.Forms.MenuItem();

            this.detector3OptimizedMotionItem = new System.Windows.Forms.MenuItem();

            this.detector4MotionItem = new System.Windows.Forms.MenuItem();

            this.menuItem3 = new System.Windows.Forms.MenuItem();

            this.detectorSaveItem = new System.Windows.Forms.MenuItem();

            this.motionAlarmItem = new System.Windows.Forms.MenuItem();

            this.ofd = new System.Windows.Forms.OpenFileDialog();

            this.timer = new System.Timers.Timer();

            this.statusBar = new System.Windows.Forms.StatusBar();

            this.fpsPanel = new System.Windows.Forms.StatusBarPanel();

            this.panel = new System.Windows.Forms.Panel();

            this.btnPres = new System.Windows.Forms.Button();

            this.btnAuto = new System.Windows.Forms.Button();

            this.groupBox1 = new System.Windows.Forms.GroupBox();

            this.chkRFBbump = new System.Windows.Forms.CheckBox();

            this.chkLFBbump = new System.Windows.Forms.CheckBox();

            this.chkRFFbump = new System.Windows.Forms.CheckBox();

            this.chkLFFbump = new System.Windows.Forms.CheckBox();

            this.chkRWbump = new System.Windows.Forms.CheckBox();

            this.chkLWbump = new System.Windows.Forms.CheckBox();

            this.chkRIR = new System.Windows.Forms.CheckBox();

            this.chkLIR = new System.Windows.Forms.CheckBox();

            this.chkFIR = new System.Windows.Forms.CheckBox();

            this.btnDisconnect = new System.Windows.Forms.Button();

            this.label4 = new System.Windows.Forms.Label();

            this.label3 = new System.Windows.Forms.Label();

            this.txtIP = new System.Windows.Forms.TextBox();

            this.txtPort = new System.Windows.Forms.TextBox();

            this.btnConnect = new System.Windows.Forms.Button();

            this.label2 = new System.Windows.Forms.Label();

            this.label1 = new System.Windows.Forms.Label();

            this.txtLog = new System.Windows.Forms.TextBox();

            this.cameraWindow = new motion.CameraWindow();

            this.tmrSensors = new System.Windows.Forms.Timer(this.components);

            ((System.ComponentModel.ISupportInitialize)(this.timer)).BeginInit();

            ((System.ComponentModel.ISupportInitialize)(this.fpsPanel)).BeginInit();

            this.panel.SuspendLayout();

            this.groupBox1.SuspendLayout();

            this.SuspendLayout();

            // 

            // mainMenu

            // 

            this.mainMenu.MenuItems.AddRange(new System.Windows.Forms.MenuItem[] {

            this.fileItem,

            this.motionItem});

            // 

            // fileItem

            // 

            this.fileItem.Index = 0;

            this.fileItem.MenuItems.AddRange(new System.Windows.Forms.MenuItem[] {

            this.openLocalFileItem,

            this.menuItem1,

            this.exitFileItem});

            this.fileItem.Text = "&File";

            // 

            // openLocalFileItem

            // 

            this.openLocalFileItem.Index = 0;

            this.openLocalFileItem.Text = "Open &Local Device";

            this.openLocalFileItem.Click += new System.EventHandler(this.openLocalFileItem_Click);

            // 

            // menuItem1

            // 

            this.menuItem1.Index = 1;

            this.menuItem1.Text = "-";

            // 

            // exitFileItem

            // 

            this.exitFileItem.Index = 2;

            this.exitFileItem.Text = "E&xit";

            this.exitFileItem.Click += new System.EventHandler(this.exitFileItem_Click);

            // 

            // motionItem

            // 

            this.motionItem.Index = 1;

            this.motionItem.MenuItems.AddRange(new System.Windows.Forms.MenuItem[] {

            this.noneMotionItem,

            this.menuItem2,

            this.detector1MotionItem,

            this.detector2MotionItem,

            this.detector3MotionItem,

            this.detector3OptimizedMotionItem,

            this.detector4MotionItem,

            this.menuItem3,

            this.detectorSaveItem,

            this.motionAlarmItem});

            this.motionItem.Text = "&Motion";

            this.motionItem.Popup += new System.EventHandler(this.motionItem_Popup);

            // 

            // noneMotionItem

            // 

            this.noneMotionItem.Index = 0;

            this.noneMotionItem.Text = "&None";

            this.noneMotionItem.Click += new System.EventHandler(this.noneMotionItem_Click);

            // 

            // menuItem2

            // 

            this.menuItem2.Index = 1;

            this.menuItem2.Text = "-";

            // 

            // detector1MotionItem

            // 

            this.detector1MotionItem.Index = 2;

            this.detector1MotionItem.Text = "Detector &1";

            this.detector1MotionItem.Click += new System.EventHandler(this.detector1MotionItem_Click);

            // 

            // detector2MotionItem

            // 

            this.detector2MotionItem.Index = 3;

            this.detector2MotionItem.Text = "Detector &2";

            this.detector2MotionItem.Click += new System.EventHandler(this.detector2MotionItem_Click);

            // 

            // detector3MotionItem

            // 

            this.detector3MotionItem.Index = 4;

            this.detector3MotionItem.Text = "Detector &3";

            this.detector3MotionItem.Click += new System.EventHandler(this.detector3MotionItem_Click);

            // 

            // detector3OptimizedMotionItem

            // 

            this.detector3OptimizedMotionItem.Index = 5;

            this.detector3OptimizedMotionItem.Text = "Detector 3 - Optimized";

            this.detector3OptimizedMotionItem.Click += new System.EventHandler(this.detector3OptimizedMotionItem_Click);

            // 

            // detector4MotionItem

            // 

            this.detector4MotionItem.Index = 6;

            this.detector4MotionItem.Text = "Detector &4";

            this.detector4MotionItem.Click += new System.EventHandler(this.detector4MotionItem_Click);

            // 

            // menuItem3

            // 

            this.menuItem3.Index = 7;

            this.menuItem3.Text = "-";

            // 

            // detectorSaveItem

            // 

            this.detectorSaveItem.Index = 8;

            this.detectorSaveItem.Text = "&Save on motion";

            this.detectorSaveItem.Click += new System.EventHandler(this.detectorSaveItem_Click);

            // 

            // motionAlarmItem

            // 

            this.motionAlarmItem.Checked = true;

            this.motionAlarmItem.Index = 9;

            this.motionAlarmItem.Text = "&Enable motion alarm";

            this.motionAlarmItem.Click += new System.EventHandler(this.motionAlarmItem_Click);

            // 

            // ofd

            // 

            this.ofd.Filter = "AVI files (*.avi)|*.avi";

            this.ofd.Title = "Open movie";

            // 

            // timer

            // 

            this.timer.Interval = 1000;

            this.timer.SynchronizingObject = this;

            this.timer.Elapsed += new System.Timers.ElapsedEventHandler(this.timer_Elapsed);

            // 

            // statusBar

            // 

            this.statusBar.Location = new System.Drawing.Point(0, 531);

            this.statusBar.Name = "statusBar";

            this.statusBar.Panels.AddRange(new System.Windows.Forms.StatusBarPanel[] {

            this.fpsPanel});

            this.statusBar.ShowPanels = true;

            this.statusBar.Size = new System.Drawing.Size(792, 22);

            this.statusBar.TabIndex = 1;

            // 

            // fpsPanel

            // 

            this.fpsPanel.AutoSize = System.Windows.Forms.StatusBarPanelAutoSize.Spring;

            this.fpsPanel.Name = "fpsPanel";

            this.fpsPanel.Width = 776;

            // 

            // panel

            // 

            this.panel.BorderStyle = System.Windows.Forms.BorderStyle.Fixed3D;

            this.panel.Controls.Add(this.btnPres);

            this.panel.Controls.Add(this.btnAuto);

            this.panel.Controls.Add(this.groupBox1);

            this.panel.Controls.Add(this.btnDisconnect);

            this.panel.Controls.Add(this.label4);

            this.panel.Controls.Add(this.label3);

            this.panel.Controls.Add(this.txtIP);

            this.panel.Controls.Add(this.txtPort);

            this.panel.Controls.Add(this.btnConnect);

            this.panel.Controls.Add(this.label2);

            this.panel.Controls.Add(this.label1);

            this.panel.Controls.Add(this.txtLog);

            this.panel.Controls.Add(this.cameraWindow);

            this.panel.Dock = System.Windows.Forms.DockStyle.Fill;

            this.panel.Location = new System.Drawing.Point(0, 0);

            this.panel.Name = "panel";

            this.panel.Size = new System.Drawing.Size(792, 531);

            this.panel.TabIndex = 2;

            // 

            // btnPres

            // 

            this.btnPres.Location = new System.Drawing.Point(561, 408);

            this.btnPres.Name = "btnPres";

            this.btnPres.Size = new System.Drawing.Size(133, 50);

            this.btnPres.TabIndex = 6;

            this.btnPres.Text = "Presentation";

            this.btnPres.UseVisualStyleBackColor = true;

            this.btnPres.Click += new System.EventHandler(this.btnPres_Click);

            // 

            // btnAuto

            // 

            this.btnAuto.Location = new System.Drawing.Point(561, 334);

            this.btnAuto.Name = "btnAuto";

            this.btnAuto.Size = new System.Drawing.Size(133, 50);

            this.btnAuto.TabIndex = 5;

            this.btnAuto.Text = "Auto";

            this.btnAuto.UseVisualStyleBackColor = true;

            this.btnAuto.Click += new System.EventHandler(this.btnAuto_Click);

            // 

            // groupBox1

            // 

            this.groupBox1.Controls.Add(this.chkRFBbump);

            this.groupBox1.Controls.Add(this.chkLFBbump);

            this.groupBox1.Controls.Add(this.chkRFFbump);

            this.groupBox1.Controls.Add(this.chkLFFbump);

            this.groupBox1.Controls.Add(this.chkRWbump);

            this.groupBox1.Controls.Add(this.chkLWbump);

            this.groupBox1.Controls.Add(this.chkRIR);

            this.groupBox1.Controls.Add(this.chkLIR);

            this.groupBox1.Controls.Add(this.chkFIR);

            this.groupBox1.Location = new System.Drawing.Point(287, 366);

            this.groupBox1.Name = "groupBox1";

            this.groupBox1.Size = new System.Drawing.Size(180, 137);

            this.groupBox1.TabIndex = 11;

            this.groupBox1.TabStop = false;

            this.groupBox1.Text = "Sensor Array";

            // 

            // chkRFBbump

            // 

            this.chkRFBbump.AutoSize = true;

            this.chkRFBbump.Enabled = false;

            this.chkRFBbump.Location = new System.Drawing.Point(90, 111);

            this.chkRFBbump.Name = "chkRFBbump";

            this.chkRFBbump.Size = new System.Drawing.Size(83, 17);

            this.chkRFBbump.TabIndex = 8;

            this.chkRFBbump.TabStop = false;

            this.chkRFBbump.Text = "RF B. Bump";

            this.chkRFBbump.UseVisualStyleBackColor = true;

            // 

            // chkLFBbump

            // 

            this.chkLFBbump.AutoSize = true;

            this.chkLFBbump.Enabled = false;

            this.chkLFBbump.Location = new System.Drawing.Point(6, 111);

            this.chkLFBbump.Name = "chkLFBbump";

            this.chkLFBbump.Size = new System.Drawing.Size(81, 17);

            this.chkLFBbump.TabIndex = 7;

            this.chkLFBbump.TabStop = false;

            this.chkLFBbump.Text = "LF B. Bump";

            this.chkLFBbump.UseVisualStyleBackColor = true;

            // 

            // chkRFFbump

            // 

            this.chkRFFbump.AutoSize = true;

            this.chkRFFbump.Enabled = false;

            this.chkRFFbump.Location = new System.Drawing.Point(90, 88);

            this.chkRFFbump.Name = "chkRFFbump";

            this.chkRFFbump.Size = new System.Drawing.Size(82, 17);

            this.chkRFFbump.TabIndex = 6;

            this.chkRFFbump.TabStop = false;

            this.chkRFFbump.Text = "RF F. Bump";

            this.chkRFFbump.UseVisualStyleBackColor = true;

            // 

            // chkLFFbump

            // 

            this.chkLFFbump.AutoSize = true;

            this.chkLFFbump.Enabled = false;

            this.chkLFFbump.Location = new System.Drawing.Point(6, 88);

            this.chkLFFbump.Name = "chkLFFbump";

            this.chkLFFbump.Size = new System.Drawing.Size(80, 17);

            this.chkLFFbump.TabIndex = 5;

            this.chkLFFbump.TabStop = false;

            this.chkLFFbump.Text = "LF F. Bump";

            this.chkLFFbump.UseVisualStyleBackColor = true;

            // 

            // chkRWbump

            // 

            this.chkRWbump.AutoSize = true;

            this.chkRWbump.Enabled = false;

            this.chkRWbump.Location = new System.Drawing.Point(90, 65);

            this.chkRWbump.Name = "chkRWbump";

            this.chkRWbump.Size = new System.Drawing.Size(75, 17);

            this.chkRWbump.TabIndex = 4;

            this.chkRWbump.TabStop = false;

            this.chkRWbump.Text = "RW Bump";

            this.chkRWbump.UseVisualStyleBackColor = true;

            // 

            // chkLWbump

            // 

            this.chkLWbump.AutoSize = true;

            this.chkLWbump.Enabled = false;

            this.chkLWbump.Location = new System.Drawing.Point(6, 65);

            this.chkLWbump.Name = "chkLWbump";

            this.chkLWbump.Size = new System.Drawing.Size(73, 17);

            this.chkLWbump.TabIndex = 3;

            this.chkLWbump.TabStop = false;

            this.chkLWbump.Text = "LW Bump";

            this.chkLWbump.UseVisualStyleBackColor = true;

            // 

            // chkRIR

            // 

            this.chkRIR.AutoSize = true;

            this.chkRIR.Enabled = false;

            this.chkRIR.Location = new System.Drawing.Point(90, 42);

            this.chkRIR.Name = "chkRIR";

            this.chkRIR.Size = new System.Drawing.Size(65, 17);

            this.chkRIR.TabIndex = 2;

            this.chkRIR.TabStop = false;

            this.chkRIR.Text = "Right IR";

            this.chkRIR.UseVisualStyleBackColor = true;

            // 

            // chkLIR

            // 

            this.chkLIR.AutoSize = true;

            this.chkLIR.Enabled = false;

            this.chkLIR.Location = new System.Drawing.Point(6, 42);

            this.chkLIR.Name = "chkLIR";

            this.chkLIR.Size = new System.Drawing.Size(58, 17);

            this.chkLIR.TabIndex = 1;

            this.chkLIR.TabStop = false;

            this.chkLIR.Text = "Left IR";

            this.chkLIR.UseVisualStyleBackColor = true;

            // 

            // chkFIR

            // 

            this.chkFIR.AutoSize = true;

            this.chkFIR.Enabled = false;

            this.chkFIR.Location = new System.Drawing.Point(55, 18);

            this.chkFIR.Name = "chkFIR";

            this.chkFIR.Size = new System.Drawing.Size(64, 17);

            this.chkFIR.TabIndex = 0;

            this.chkFIR.TabStop = false;

            this.chkFIR.Text = "Front IR";

            this.chkFIR.UseVisualStyleBackColor = true;

            // 

            // btnDisconnect

            // 

            this.btnDisconnect.Location = new System.Drawing.Point(167, 443);

            this.btnDisconnect.Name = "btnDisconnect";

            this.btnDisconnect.Size = new System.Drawing.Size(86, 36);

            this.btnDisconnect.TabIndex = 4;

            this.btnDisconnect.Text = "Disconnect";

            this.btnDisconnect.UseVisualStyleBackColor = true;

            this.btnDisconnect.Click += new System.EventHandler(this.btnDisconnect_Click);

            // 

            // label4

            // 

            this.label4.AutoSize = true;

            this.label4.Location = new System.Drawing.Point(186, 385);

            this.label4.Name = "label4";

            this.label4.Size = new System.Drawing.Size(26, 13);

            this.label4.TabIndex = 9;

            this.label4.Text = "Port";

            // 

            // label3

            // 

            this.label3.AutoSize = true;

            this.label3.Location = new System.Drawing.Point(28, 385);

            this.label3.Name = "label3";

            this.label3.Size = new System.Drawing.Size(58, 13);

            this.label3.TabIndex = 8;

            this.label3.Text = "IP Address";

            // 

            // txtIP

            // 

            this.txtIP.Location = new System.Drawing.Point(31, 403);

            this.txtIP.Name = "txtIP";

            this.txtIP.Size = new System.Drawing.Size(126, 20);

            this.txtIP.TabIndex = 1;

            this.txtIP.Text = "192.168.2.3";

            // 

            // txtPort

            // 

            this.txtPort.Location = new System.Drawing.Point(189, 403);

            this.txtPort.Name = "txtPort";

            this.txtPort.Size = new System.Drawing.Size(64, 20);

            this.txtPort.TabIndex = 2;

            this.txtPort.Text = "23";

            // 

            // btnConnect

            // 

            this.btnConnect.Location = new System.Drawing.Point(31, 443);

            this.btnConnect.Name = "btnConnect";

            this.btnConnect.Size = new System.Drawing.Size(86, 36);

            this.btnConnect.TabIndex = 3;

            this.btnConnect.Text = "Connect";

            this.btnConnect.UseVisualStyleBackColor = true;

            this.btnConnect.Click += new System.EventHandler(this.btnConnect_Click);

            // 

            // label2

            // 

            this.label2.AutoSize = true;

            this.label2.Location = new System.Drawing.Point(455, 7);

            this.label2.Name = "label2";

            this.label2.Size = new System.Drawing.Size(67, 13);

            this.label2.TabIndex = 4;

            this.label2.Text = "PANTS Cam";

            // 

            // label1

            // 

            this.label1.AutoSize = true;

            this.label1.Location = new System.Drawing.Point(10, 7);

            this.label1.Name = "label1";

            this.label1.Size = new System.Drawing.Size(25, 13);

            this.label1.TabIndex = 3;

            this.label1.Text = "Log";

            // 

            // txtLog

            // 

            this.txtLog.BackColor = System.Drawing.SystemColors.ControlLightLight;

            this.txtLog.Location = new System.Drawing.Point(10, 31);

            this.txtLog.MaxLength = 65000;

            this.txtLog.Multiline = true;

            this.txtLog.Name = "txtLog";

            this.txtLog.ReadOnly = true;

            this.txtLog.ScrollBars = System.Windows.Forms.ScrollBars.Vertical;

            this.txtLog.Size = new System.Drawing.Size(410, 327);

            this.txtLog.TabIndex = 2;

            this.txtLog.TabStop = false;

            this.txtLog.Text = "Welcome to the PANTS GUI. Please establish a connection with the robot.\r\n";

            // 

            // cameraWindow

            // 

            this.cameraWindow.BackColor = System.Drawing.SystemColors.AppWorkspace;

            this.cameraWindow.Camera = null;

            this.cameraWindow.Location = new System.Drawing.Point(458, 33);

            this.cameraWindow.Name = "cameraWindow";

            this.cameraWindow.Size = new System.Drawing.Size(320, 240);

            this.cameraWindow.TabIndex = 1;

            this.cameraWindow.TabStop = false;

            // 

            // tmrSensors

            // 

            this.tmrSensors.Interval = 1;

            this.tmrSensors.Tick += new System.EventHandler(this.tmrSensors_Tick);

            // 

            // MainForm

            // 

            this.AutoScaleBaseSize = new System.Drawing.Size(5, 13);

            this.AutoSize = true;

            this.ClientSize = new System.Drawing.Size(792, 553);

            this.Controls.Add(this.panel);

            this.Controls.Add(this.statusBar);

            this.Icon = ((System.Drawing.Icon)(resources.GetObject("$this.Icon")));

            this.Menu = this.mainMenu;

            this.Name = "MainForm";

            this.Text = "PANTS GUI";

            this.Closing += new System.ComponentModel.CancelEventHandler(this.MainForm_Closing);

            this.Load += new System.EventHandler(this.MainForm_Load);

            ((System.ComponentModel.ISupportInitialize)(this.timer)).EndInit();

            ((System.ComponentModel.ISupportInitialize)(this.fpsPanel)).EndInit();

            this.panel.ResumeLayout(false);

            this.panel.PerformLayout();

            this.groupBox1.ResumeLayout(false);

            this.groupBox1.PerformLayout();

            this.ResumeLayout(false);

        }

        #endregion

        /// <summary>

        /// The main entry point for the application.

        /// </summary>

        [STAThread]

        static void Main()

        {

            Application.Run(new MainForm());

        }

        // On form closing

        private void MainForm_Closing( object sender, System.ComponentModel.CancelEventArgs e )

        {

            CloseFile( );

        }

        // Close the main form

        private void exitFileItem_Click( object sender, System.EventArgs e )

        {

            Application.Exit();

        }

        // Open local capture device

        private void openLocalFileItem_Click( object sender, System.EventArgs e )

        {

            CaptureDeviceForm form = new CaptureDeviceForm( );

            if ( form.ShowDialog( this ) == DialogResult.OK )

            {

                // create video source

                CaptureDevice localSource = new CaptureDevice( );

                localSource.VideoSource = form.Device;

                // open it

                OpenVideoSource( localSource );

            }

        }

        // Open video source

        private void OpenVideoSource( IVideoSource source )

        {

            // set busy cursor

            this.Cursor = Cursors.WaitCursor;

            // close previous file

            CloseFile( );

            // enable/disable motion alarm

            if ( detector != null )

            {

                detector.MotionLevelCalculation = motionAlarmItem.Checked;

            }

            // create camera

            Camera camera = new Camera( source, detector );

            // start camera

            camera.Start( );

            // attach camera to camera window

            cameraWindow.Camera = camera;

            // reset statistics

            statIndex = statReady = 0;

            // set event handlers

            camera.NewFrame += new EventHandler( camera_NewFrame );

            camera.Alarm += new EventHandler( camera_Alarm );

            // start timer

            timer.Start( );

            this.Cursor = Cursors.Default;

        }

        // Close current file

        private void CloseFile( )

        {

            Camera camera = cameraWindow.Camera;

            if ( camera != null )

            {

                // detach camera from camera window

                cameraWindow.Camera = null;

                // signal camera to stop

                camera.SignalToStop( );

                // wait for the camera

                camera.WaitForStop( );

                camera = null;

                if ( detector != null )

                    detector.Reset( );

            }

            if ( writer != null )

            {

                writer.Dispose( );

                writer = null;

            }

            intervalsToSave = 0;

        }

        // On timer event - gather statistic

        private void timer_Elapsed( object sender, System.Timers.ElapsedEventArgs e )

        {

            Camera camera = cameraWindow.Camera;

            if ( camera != null )

            {

                // get number of frames for the last second

                statCount[statIndex] = camera.FramesReceived;

                // increment indexes

                if ( ++statIndex >= statLength )

                    statIndex = 0;

                if ( statReady < statLength )

                    statReady++;

                float fps = 0;

                // calculate average value

                for ( int i = 0; i < statReady; i++ )

                {

                    fps += statCount[i];

                }

                fps /= statReady;

                statCount[statIndex] = 0;

                fpsPanel.Text = fps.ToString( "F2" ) + " fps";

            }

            // descrease save counter

            if ( intervalsToSave > 0 )

            {

                if ( ( --intervalsToSave == 0 ) && ( writer != null ) )

                {

                    writer.Dispose( );

                    writer = null;

                }

            }

        }

        // Remove any motion detectors

        private void noneMotionItem_Click( object sender, System.EventArgs e )

        {

            detector = null;

            detectorType = 0;

            SetMotionDetector( );

        }

        // Select detector 1

        private void detector1MotionItem_Click( object sender, System.EventArgs e )

        {

            detector = new MotionDetector1( );

            detectorType = 1;

            SetMotionDetector( );

        }

        // Select detector 2

        private void detector2MotionItem_Click( object sender, System.EventArgs e )

        {

            detector = new MotionDetector2( );

            detectorType = 2;

            SetMotionDetector( );

        }

        // Select detector 3

        private void detector3MotionItem_Click( object sender, System.EventArgs e )

        {

            detector = new MotionDetector3( );

            detectorType = 3;

            SetMotionDetector( );

        }

        // Select detector 3 - optimized

        private void detector3OptimizedMotionItem_Click( object sender, System.EventArgs e )

        {

            detector = new MotionDetector3Optimized( );

            detectorType = 4;

            SetMotionDetector( );

        }

        // Select detector 4

        private void detector4MotionItem_Click( object sender, System.EventArgs e )

        {

            detector = new MotionDetector4( );

            detectorType = 5;

            SetMotionDetector( );

        }

        // Update motion detector

        private void SetMotionDetector( )

        {

            Camera camera = cameraWindow.Camera;

            // enable/disable motion alarm

            if ( detector != null )

            {

                detector.MotionLevelCalculation = motionAlarmItem.Checked;

            }

            // set motion detector to camera

            if ( camera != null )

            {

                camera.Lock( );

                camera.MotionDetector = detector;

                // reset statistics

                statIndex = statReady = 0;

                camera.Unlock( );

            }

        }

        // On "Motion" menu item popup

        private void motionItem_Popup( object sender, System.EventArgs e )

        {

            MenuItem[] items = new MenuItem[]




{





noneMotionItem, detector1MotionItem,





detector2MotionItem, detector3MotionItem, detector3OptimizedMotionItem,





detector4MotionItem




};

            for ( int i = 0; i < items.Length; i++ )

            {

                items[i].Checked = ( i == detectorType );

            }

        }

        // On alarm

        private void camera_Alarm( object sender, System.EventArgs e )

        {

            // save movie for 5 seconds after motion stops

            intervalsToSave = (int) ( 5 * ( 1000 / timer.Interval ) );

        }

        // On new frame

        private void camera_NewFrame( object sender, System.EventArgs e )

        {

            if ( ( intervalsToSave != 0 ) && ( saveOnMotion == true ) )

            {

                // lets save the frame

                if ( writer == null )

                {

                    // create file name

                    DateTime date = DateTime.Now;

                    String fileName = String.Format( "{0}-{1}-{2} {3}-{4}-{5}.avi",

                        date.Year, date.Month, date.Day, date.Hour, date.Minute, date.Second );

                    try

                    {

                        // create AVI writer

                        writer = new AVIWriter( "wmv3" );

                        // open AVI file

                        writer.Open( fileName, cameraWindow.Camera.Width, cameraWindow.Camera.Height );

                    }

                    catch

                    {

                        if ( writer != null )

                        {

                            writer.Dispose( );

                            writer = null;

                        }

                    }

                }

                // save the frame

                Camera camera = cameraWindow.Camera;

                camera.Lock( );

                writer.AddFrame( camera.LastFrame );

                camera.Unlock( );

            }

        }

        // Switch saving mode

        private void detectorSaveItem_Click( object sender, System.EventArgs e )

        {

            // change saving mode

            saveOnMotion = !saveOnMotion;

            // update menu

            detectorSaveItem.Checked = saveOnMotion;

        }

        // Enable/disable motion alaram

        private void motionAlarmItem_Click( object sender, System.EventArgs e )

        {

            motionAlarmItem.Checked = !motionAlarmItem.Checked;

            // enable/disable motion alarm

            if ( detector != null )

            {

                detector.MotionLevelCalculation = motionAlarmItem.Checked;

            }

        }

        private void btnConnect_Click(object sender, EventArgs e)

        {

            ConnectTCP();

        }

        private void btnDisconnect_Click(object sender, EventArgs e)

        {

            netStream.Close();

            Client.Close();

        }

        public void ConnectTCP()

        {

            try

            {

                grammar.State = SpeechLib.SpeechGrammarState.SGSDisabled;

                Client.Connect(txtIP.Text, Convert.ToInt32(txtPort.Text));

                netStream = Client.GetStream();

                string temp = string.Empty;

                if (Client.Connected)

                {

                    this.txtLog.Text += ("Connection successful to " + txtIP.Text + "\r\n");

                    this.txtLog.Text += ("Authenticating user.\r\n");

                    this.txtLog.Refresh();

                    SendTCP("auth dpac dpac\r\n");

                    temp = RecTCP();

                    this.txtLog.Text += ("Robot: " + temp);

                    this.txtLog.Text += ("Creating serial tunnel.\r\n");

                    this.txtLog.Refresh();

                    SendTCP("pass\r\n");

                    temp = RecTCP();

                    this.txtLog.Text += ("Robot: " + temp);

                    if (temp == "OK\r\n")

                    {

                        this.txtLog.Text += ("Connection Established!\r\n");

                        Synchronize();

                        netStream.Flush();

                        txtLog.Text += ("Trying to initialize\r\n");

                        this.txtLog.Refresh();

                        SendTCP("INIT");

                        temp = RecTCP();

                        this.txtLog.Text += ("Robot: " + temp + "\r\n");

                        ScrollTextBox();

                        grammar.State = SpeechLib.SpeechGrammarState.SGSEnabled;

                    }

                }

            }

            catch (Exception objException)

            {

                MessageBox.Show("Error: " + objException.Message);

            }

        }

        private void SendTCP(string sendData)

        {

                dataSND = System.Text.Encoding.ASCII.GetBytes(sendData);

                netStream.Write(dataSND, 0, dataSND.Length);

                netStream.Flush();

        }

        private string RecTCP()

        {

            Int32 bytes = netStream.Read(dataRCV, 0, dataRCV.Length);

            string responseData = string.Empty;

            responseData = System.Text.Encoding.ASCII.GetString(dataRCV, 0, bytes);

            netStream.Flush();

            return responseData;

        }

        private void Synchronize()

        {

            string synchronize = string.Empty;

            SendTCP("SYNC");

            synchronize = RecTCP();

            if (synchronize != "SYNC")

            {

                SendTCP("SYN");

                SendTCP("SYNC");

                synchronize = RecTCP();

            }

            if (synchronize != "SYNC")

            {

                SendTCP("SY");

                SendTCP("SYNC");

                synchronize = RecTCP();

            }

            if (synchronize != "SYNC")

            {

                SendTCP("S");

                SendTCP("SYNC");

                synchronize = RecTCP();

            }

        }

        private void tmrSensors_Tick(object sender, EventArgs e)

        {

            snsTimeout = true;

            tmrSensors.Enabled = false;

        }

        private void btnAuto_Click(object sender, EventArgs e)

        {

            GetSensorInfo();

            for (int x = 0; x < SensorData.Length; x++)

            {

                txtLog.Text += Convert.ToString(SensorData[x]);

            }

            txtLog.Text += "\r\n";

            ScrollTextBox();

        }

        private void initSAPI()

        {

            try

            {

                objRecoContext = new SpeechLib.SpSharedRecoContext();

                objRecoContext.Recognition += new _ISpeechRecoContextEvents_RecognitionEventHandler(RecoContext_Recognition);

                objRecoContext.EventInterests = SpeechLib.SpeechRecoEvents.SRERecognition | SpeechLib.SpeechRecoEvents.SREAudioLevel;

                //create grammar interface with ID = 0

                grammar = objRecoContext.CreateGrammar(0);

            }

            catch (Exception ex)

            {

                MessageBox.Show("Exception \n" + ex.ToString(), "Error - initSAPI");

            }

        }

        private void SAPIGrammarFromFile(string FileName)

        {

            try

            {

                grammar.CmdLoadFromFile(appPath + FileName, SpeechLib.SpeechLoadOption.SLODynamic);

                grammar.CmdSetRuleIdState(0, SpeechRuleState.SGDSActive);

                //save as previous grammar for commands list

                if (FileName != "XMLCommands.xml")

                    previousGrammar = FileName;

            }

            catch

            {

                MessageBox.Show("Error loading file " + FileName + "\n", "Error - SAPIGrammarFromFile");

            }

        }

        public void RecoContext_Recognition(int StreamNumber, object StreamPosition, SpeechRecognitionType RecognitionType, ISpeechRecoResult e)

        {

            double distance = new double();

            string temp = string.Empty;

            //get phrase

            string phrase = e.PhraseInfo.GetText(0, -1, true);

            //make sure it's in lower case (for safer use only)

            phrase = phrase.ToLower();

            if (phrase != "")

            {

                switch (e.PhraseInfo.Rule.Name)

                {

                    case "Activate":

                        //load grammar

                        if (RoamFlag == true)

                        {

                          //  RobotCommand("STOP");

                           // RobotCommand("HOME");

                            RoamFlag = false;

                        }

                        NoCommandRunSelect = false;

                        SAPIGrammarFromFile("XMLCommands.xml");

                        txtLog.Text += "Listening\r\n";

                        ScrollTextBox();

                        MySpeakString("Yes?");

                        CommandServiced = false;

                        break;

                    case "ShowCommands":

                        txtLog.Text += "\r\nMain Speech Menu\r\n";

                        txtLog.Text += "Say 'PANTS'. After he queues 'Yes?', say a command.\r\n\r\n";

                        txtLog.Text += "say hello - He says hello\r\n";

                        txtLog.Text += "show commands - This list\r\n";

                        txtLog.Text += "deactivate - He listens for 'PANTS' again\r\n";

                        txtLog.Text += "say good bye - He says goodbye\r\n";

                        txtLog.Text += "red sensor - IR Sensor Menu\r\n";

                        txtLog.Text += "bump sensor - Bump Sensor Menu\r\n";

                        txtLog.Text += "home - Home the robot\r\n";

                        txtLog.Text += "presentation - He does a little self introduction\r\n";

                        txtLog.Text += "auto - He hangs out waiting for something to play with\r\n";

                        txtLog.Text += "roam - He will roam and try to avoid obstacles (DON'T USE NOW INFINITE LOOP!)\r\n";

                        txtLog.Text += "story time - Story Time!\r\n";

                        ScrollTextBox();

                        MySpeakString("Displaying main speech menu.");

                        SAPIGrammarFromFile("XMLActivate.xml");

                        CommandServiced = true;

                        break;

                    case "Hello":

                        MySpeakStringXML("<pitch middle = '5'>Hello!");

                        RobotCommand("WAVR");

                        SAPIGrammarFromFile("XMLActivate.xml");

                        break;

                    case "Deactivate":

                        SAPIGrammarFromFile("XMLActivate.xml");

                        if (CommandServiced == true) MySpeakString("Returning to the main menu.");

                        else MySpeakString("What? Get a guy's attention then ignore him?");

                        break;

                    case "Goodbye":

                        MySpeakString("Good bye.");

                        RobotCommand("WAVL");

                        SAPIGrammarFromFile("XMLActivate.xml");

                        break;

                    case "BumpSensors":

                        SAPIGrammarFromFile("XMLBumpSensors.xml");

                        txtLog.Text += "\r\nBump Sensor Menu\r\n";

                        txtLog.Text += "Right Wrist\r\n";

                        txtLog.Text += "Left Wrist\r\n";

                        txtLog.Text += "Right Foot Front\r\n";

                        txtLog.Text += "Left Foot Front\r\n";

                        txtLog.Text += "Right Foot Back\r\n";

                        txtLog.Text += "Left Foot Back\r\n";

                        txtLog.Text += "deactivate - He listens for 'PANTS' again\r\n";

                        ScrollTextBox();

                        MySpeakString("Displaying bump sensor menu.");

                        break;

                    case "IRSensors":

                        SAPIGrammarFromFile("XMLIRSensors.xml");

                        txtLog.Text += "\r\nIR Sensor Menu\r\n";

                        txtLog.Text += "front\r\n";

                        txtLog.Text += "right\r\n";

                        txtLog.Text += "left\r\n";

                        txtLog.Text += "deactivate - He listens for 'PANTS' again\r\n";

                        ScrollTextBox();

                        MySpeakString("Displaying infrared sensor menu.");

                        break;

                    case "Presentation":

                        Presentation();

                        SAPIGrammarFromFile("XMLActivate.xml");

                        break;

                    case "RightWrist":

                        GetSensorInfo();

                        if (SensorData[3] == 1) MySpeakString("Right wrist bump sensor activated.");

                        else MySpeakString("Right wrist bump sensor not activated.");

                        CommandServiced = true;

                        break;

                    case "LeftWrist":

                        GetSensorInfo();

                        if (SensorData[4] == 1) MySpeakString("Left wrist bump sensor activated.");

                        else MySpeakString("Left wrist bump sensor not activated.");

                        CommandServiced = true;

                        break;

                    case "RightFootFront":

                        GetSensorInfo();

                        if (SensorData[5] == 0) MySpeakString("Right foot front bump sensor activated.");

                        else MySpeakString("Right foot front bump sensor not activated.");

                        CommandServiced = true;

                        break;

                    case "LeftFootFront":

                        GetSensorInfo();

                        if (SensorData[7] == 0) MySpeakString("Left foot front bump sensor activated.");

                        else MySpeakString("Left foot front bump sensor not activated.");

                        CommandServiced = true;

                        break;

                    case "RightFootBack":

                        MySpeakString("This sensor is malfunctioning. Please select another.");

                        CommandServiced = true;

                        break;

                    case "LeftFootBack":

                        GetSensorInfo();

                        if (SensorData[8] == 0) MySpeakString("Left foot back bump sensor activated.");

                        else MySpeakString("Left foot back bump sensor not activated.");

                        CommandServiced = true;

                        break;

                    case "IRFront":

                        GetSensorInfo();

                        if (SensorData[0] > 70)

                        {

                            distance = Math.Round((5899.1 * Math.Pow(SensorData[0], -1.2986)), 4);

                            MySpeakString("Front obstacle. Distance approximately " + Convert.ToString(distance) + "centimeters.");

                        }

                        else MySpeakString("No interesting objects in front of me.");

                        CommandServiced = true;

                        break;

                    case "IRRight":

                        GetSensorInfo();

                        if (SensorData[1] > 70)

                        {

                            distance = Math.Round((5899.1 * Math.Pow(SensorData[1], -1.2986)), 4);

                            MySpeakString("Right side obstacle. Distance approximately " + Convert.ToString(distance) + "centimeters.");

                        }

                        else MySpeakString("No interesting objects in view to the right.");

                        CommandServiced = true;

                        break;

                    case "IRLeft":

                        GetSensorInfo();

                        if (SensorData[2] > 70)

                        {

                            distance = Math.Round((5899.1 * Math.Pow(SensorData[2], -1.2986)), 4);

                            MySpeakString("Left side obstacle. Distance approximately " + Convert.ToString(distance) + "centimeters.");

                        }

                        else MySpeakString("No interesting objects in view to the left.");

                        CommandServiced = true;

                        break;

                    case "Home":

                        MySpeakString("Homing.");

                        RobotCommand("HOME");

                        SAPIGrammarFromFile("XMLActivate.xml");

                        CommandServiced = true;

                        break;

                    case "NoCommand":

                        NoCommandRunSelect = true;

                        Thread Idling = new Thread(new ThreadStart(NoCommandRun));

                        Idling.Start();

                        SAPIGrammarFromFile("XMLActivate.xml");

                        break;

                    case "Roam":

                        MySpeakString("Roaming");

                        RoamFlag = true;

                        Thread Roam = new Thread(new ThreadStart(Roaming));

                        Roam.Start();

                        SAPIGrammarFromFile("XMLActivate.xml");

                        break;

                    case "StoryTime":

                        //TellStory();

                        SAPIGrammarFromFile("XMLActivate.xml");

                        break;

               }

            }

        }

        private void MainForm_Load(object sender, EventArgs e)

        {

            //app path

            appPath = Application.StartupPath + @"\..\..\";
//to use from the debuger "\..\..\"

            //initialize SAPI objects

            initSAPI();

            //loading initial grammar

            SAPIGrammarFromFile("XMLActivate.xml");

            grammar.State = SpeechLib.SpeechGrammarState.SGSEnabled;

        }

        private void Presentation()

        {

            double distance = new double();

            string temp = string.Empty;

            byte flag = new Byte();

            flag = 0;

            grammar.State = SpeechLib.SpeechGrammarState.SGSDisabled;

            txtLog.Text += "Beginning my demonstration.\r\n";

            ScrollTextBox();

            Voice.Speak("Please forgive my accent. I have only been speaking for a short time.", SpeechVoiceSpeakFlags.SVSFIsXML);

            Voice.Speak("As you have heard, I took an unfortunate fall the other day and my camera was broken.", SpeechVoiceSpeakFlags.SVSFDefault);

            Voice.Speak("However, do not worry. My new camera is installed and very shortly I will be seeing clearly again.", SpeechVoiceSpeakFlags.SVSFDefault);

            Voice.Speak("In the mean time, I have other fun sensors that I can demonstrate for you.", SpeechVoiceSpeakFlags.SVSFDefault);

            Voice.Speak("For instance, an infrared sensor. Please mark my left sensor.", SpeechVoiceSpeakFlags.SVSFDefault);

            while (flag != 1)

            {

                GetSensorInfo();

                if (SensorData[2] > 100 && SensorData[1] > 100)

                {

                    Voice.Speak("Just the left one, please.", SpeechVoiceSpeakFlags.SVSFDefault);

                }

                else if (SensorData[1] > 100)

                {

                    Voice.Speak("Your other left, smart guy.", SpeechVoiceSpeakFlags.SVSFDefault);

                    distance = Math.Round((5899.1 * Math.Pow(SensorData[1], -1.2986)), 4);

                    Voice.Speak("Right side obstacle. Distance approximately " + Convert.ToString(distance) + "centimeters. Try again for the left one.", SpeechVoiceSpeakFlags.SVSFDefault);

                }

                else if (SensorData[2] > 100 && SensorData[2] < 250)

                {

                    distance = Math.Round((5899.1 * Math.Pow(SensorData[2], -1.2986)), 4);

                    Voice.Speak("Thank you, Vanna.", SpeechVoiceSpeakFlags.SVSFDefault);

                    Voice.Speak("Left side obstacle. Distance approximately " + Convert.ToString(distance) + "centimeters.", SpeechVoiceSpeakFlags.SVSFDefault);

                    flag = 1;

                }

                else if (SensorData[2] > 250)

                {

                    distance = Math.Round((5899.1 * Math.Pow(SensorData[2], -1.2986)), 4);

                    Voice.Speak("Easy, tiger. Recognize the personal bubble please.", SpeechVoiceSpeakFlags.SVSFDefault);

                    Voice.Speak("Left side obstacle. Distance approximately " + Convert.ToString(distance) + "centimeters", SpeechVoiceSpeakFlags.SVSFDefault);

                    flag = 1;

                }

            }

            flag = 0;

            Voice.Speak("I also have six bump sensors in case my wobbly head causes me to miss something before I hit it. Please press one now.", SpeechVoiceSpeakFlags.SVSFDefault);

            while(flag != 1)

            {

                GetSensorInfo();

                if (SensorData[3] == 1) 

                {

                    flag = 1;

                    Voice.Speak("Thank you. You pressed the right wrist bump sensor.",SpeechVoiceSpeakFlags.SVSFDefault);

                }

                else if(SensorData[4] == 1)

                {

                    flag =1;

                    Voice.Speak("Thank you. You pressed the left wrist bump sensor.",SpeechVoiceSpeakFlags.SVSFDefault);

                }

                else if(SensorData[5] == 0)

                {

                    flag =1;

                    Voice.Speak("Thank you. You pressed the right foot front bump sensor.",SpeechVoiceSpeakFlags.SVSFDefault);

                }

                /*else if(SensorData[6] == 0)

                {

                    flag =1;

                    Voice.Speak("Thank you. You pressed the  right foot back bump sensor.",SpeechVoiceSpeakFlags.SVSFDefault);

                */

                else if(SensorData[7] == 0)

                {

                    flag =1;

                    Voice.Speak("Thank you. You pressed the left foot front bump sensor.",SpeechVoiceSpeakFlags.SVSFDefault);

                }

                else if(SensorData[8] == 0)

                {

                    flag =1;

                    Voice.Speak("Thank you. You pressed the left foot back bump sensor.",SpeechVoiceSpeakFlags.SVSFDefault);

                }

            }

            Voice.Speak("That concludes my sensor demonstration for you.", SpeechVoiceSpeakFlags.SVSFDefault);

            Voice.Speak("Next, let me show you something I think will be very useful.", SpeechVoiceSpeakFlags.SVSFDefault);

            RobotCommand("LHOH");

            Voice.Speak("It is called begging for money. Since my owner does not like my platform, I guess I should get used to it.", SpeechVoiceSpeakFlags.SVSFDefault);

            GetSensorInfo();

            if(SensorData[9] == 0 && SensorData[10] == 0)

            {

                Voice.Speak("But wait, no one gave me any money! Or even a toy to play with!.", SpeechVoiceSpeakFlags.SVSFDefault);

                Voice.Speak("Perhaps I should try again.",SpeechVoiceSpeakFlags.SVSFDefault);

                RobotCommand("LHOH");

                GetSensorInfo();

                if(SensorData[9]==0 && SensorData[10] == 0)

                {

                    Voice.Speak("Cheap skates. I give up then.",SpeechVoiceSpeakFlags.SVSFDefault);

                }

                else Voice.Speak("Thank you for the kind donation!",SpeechVoiceSpeakFlags.SVSFDefault);

                RobotCommand("HOME");           

            }

            Voice.Speak("This ends my presentation. Thank you.", SpeechVoiceSpeakFlags.SVSFDefault);

            RobotCommand("BOWW");

            RobotCommand("HOMW");      

            RobotCommand("HOME");

            grammar.State = SpeechLib.SpeechGrammarState.SGSEnabled;

        }

        private void btnPres_Click(object sender, EventArgs e)

        {

            Presentation();

        }

        private void MySpeakString(String phrase)

        {

            grammar.State = SpeechLib.SpeechGrammarState.SGSDisabled;

            Voice.Speak(phrase, SpeechVoiceSpeakFlags.SVSFDefault);

            grammar.State = SpeechLib.SpeechGrammarState.SGSEnabled;

        }

        private void MySpeakStringXML(String phrase)

        {

            grammar.State = SpeechLib.SpeechGrammarState.SGSDisabled;

            Voice.Speak(phrase, SpeechVoiceSpeakFlags.SVSFIsXML);

            grammar.State = SpeechLib.SpeechGrammarState.SGSEnabled;

        }

        private void GetSensorInfo()

        {

            string[] sensorinfo = new string[11];

            SendTCP("SEND");

            BotSensors = RecTCP();

            sensorinfo = BotSensors.Split(':');

            for (int x = 0; x < sensorinfo.Length; x++)

            {

                SensorData[x] = Convert.ToInt16(sensorinfo[x]);

            }

        }

        void RobotCommand(string command)

        {

            string reply = string.Empty;

            SendTCP(command);

            reply = RecTCP();

            txtLog.Text += ("Robot: " + reply +"\r\n");

            ScrollTextBox();

        }

        void ScrollTextBox()

        {

            txtLog.SelectionStart = txtLog.TextLength;

            txtLog.ScrollToCaret();

            txtLog.Refresh();

        }

        void NoCommandRun()

        {

            Stopwatch ncrSW = new Stopwatch();

            ncrSW.Start();

            while (NoCommandRunSelect == true)

            {

                GetSensorInfo();

                //Something interesting up front

                if (SensorData[0] > 70)

                {

                    //Find out if its something sticking around

                    ncrSW.Reset();

                    ncrSW.Start();

                    while (ncrSW.ElapsedMilliseconds < 300) ;

                    GetSensorInfo();

                    if (SensorData[0] > 70)

                    {

                        MySpeakString("Hello. Would you like to play a game?");

                    }

                    else MySpeakString("Annoying bugs, always crossing my sensors.");

                }

                //Something Interesting Right

                else if (SensorData[1] > 70)

                {

                    //Find out if its something sticking around

                    ncrSW.Reset();

                    ncrSW.Start();

                    while (ncrSW.ElapsedMilliseconds < 300) ;

                    //After timeout recheck value

                    GetSensorInfo();

                    if (SensorData[1] > 70)

                    {

                        RobotCommand("STOP");

                        MySpeakString("Hello. Would you like to play a game?");

                    }

                    else

                    {

                        MySpeakString("What was that!?");

                        RobotCommand("FLYL");

                    }

                }

                //Something Interesting Left

                else if (SensorData[2] > 70)

                {

                    //Find out if its something sticking around

                    ncrSW.Reset();

                    ncrSW.Start();

                    while (ncrSW.ElapsedMilliseconds < 300) ;

                    //After timeout recheck value

                    GetSensorInfo();

                    if (SensorData[1] > 70)

                    {

                        //RobotCommand("NELS");

                        RobotCommand("STOP");

                        MySpeakString("Hello. Would you like to play a game?");

                    }

                    else

                    {

                        MySpeakString("What was that!?");

                        RobotCommand("FLYR");

                    }

                }

            }

        }

        void Roaming()

        {

            Stopwatch SW = new Stopwatch();

            RobotCommand("WAKF");

            while (RoamFlag == true)

            {

                GetSensorInfo();

                if (SensorData[0] > 70 || SensorData[1] > 70 || SensorData[2] > 70)

                {

                    SW.Reset();

                    SW.Start();

                    RobotCommand("STOP");

                    RobotCommand("WAKB");

                    while(SW.ElapsedMilliseconds < 3000);

                    RobotCommand("STOP");

                    RobotCommand("WAKF");                            

                }

            }

        }

     }

   }

<?xml version="1.0" encoding="utf-8" ?>

<!--XML Grammar File - XMLActivate - Initial Grammar Available -->

<!-- 409 = american english -->

<GRAMMAR LANGID="409">

  <DEFINE>

    <ID NAME="RID_Activate" VAL="0"></ID>

  </DEFINE>

  <RULE NAME="Activate" ID="RID_Activate" TOPLEVEL="ACTIVE">

    <P>+pants</P>

  </RULE>

</GRAMMAR>

<!--XML Grammar File - XMLCommands - loads when Activated-->

<GRAMMAR LANGID="409">

  <DEFINE>

    <ID NAME="RID_Deactivate" VAL="0"></ID>

    <ID NAME="RID_ShowCommands" VAL="1"></ID>

    <ID NAME="RID_Hello" VAL="2"></ID>

    <ID NAME="RID_Goodbye" VAL="3"></ID>

    <ID NAME="RID_IRSensors" VAL="4"></ID>

    <ID NAME="RID_BumpSensors" VAL="5"></ID>

    <ID NAME="RID_Presentation" VAL="6"></ID>

    <ID NAME="RID_Home" VAL="7"></ID>

    <ID NAME="RID_NoCommand" VAL="8"></ID>

    <ID NAME="RID_Roam" VAL="9"></ID>

    <ID NAME="RID_StoryTime" VAL="10"></ID>

  </DEFINE>

  <RULE NAME="Deactivate" ID="RID_Deactivate" TOPLEVEL="ACTIVE">

    <P>deactivate</P>

  </RULE>

  <RULE NAME="ShowCommands" ID ="RID_ShowCommands" TOPLEVEL="ACTIVE">

    <P>show commands</P>

  </RULE>

  <RULE NAME ="Hello" ID="RID_Hello" TOPLEVEL="ACTIVE">

    <p>say hello</p>

  </RULE>

  <RULE NAME="Goodbye" ID="RID_Goodbye" TOPLEVEL="ACTIVE">

    <p>say goodbye</p>

  </RULE>

  <RULE NAME="IRSensors" ID="RID_IRSensors" TOPLEVEL="ACTIVE">

    <p>red sensors</p>

  </RULE>

  <RULE NAME="BumpSensors" ID="RID_BumpSensors" TOPLEVEL="ACTIVE">

    <p>bump sensors</p>

  </RULE>

  <RULE NAME="Presentation" ID="RID_Presentation" TOPLEVEL="ACTIVE">

    <p>presentation</p>

  </RULE>

  <RULE NAME="Home" ID="RID_Home" TOPLEVEL="ACTIVE">

    <p>+home</p>

  </RULE>

  <RULE NAME="NoCommand" ID="RID_NoCommand" TOPLEVEL="ACTIVE">

    <p>auto</p>

  </RULE>

  <RULE NAME="Roam" ID="RID_Roam" TOPLEVEL="ACTIVE">

    <p>roam</p>

  </RULE>

  <RULE NAME="StoryTime" ID="RID_StoryTime" TOPLEVEL="ACTIVE">

    <p>story time</p>

  </RULE>

</GRAMMAR>

<!--XML Grammar File - XMLIRSensors - IR sensor menu -->

<GRAMMAR LANGID="409">

  <DEFINE>

    <ID NAME="RID_Deactivate" VAL="0"></ID>

    <ID NAME="RID_IRFront" VAL="7"></ID>

    <ID NAME="RID_IRRight" VAL="8"></ID>

    <ID NAME="RID_IRLeft" VAL="9"></ID>

  </DEFINE>

  <RULE NAME="Deactivate" ID="RID_Deactivate" TOPLEVEL="ACTIVE">

    <P>deactivate</P>

  </RULE>

  <RULE NAME="IRFront" ID="RID_IRFront" TOPLEVEL="ACTIVE">

    <P>front</P>

  </RULE>

  <RULE NAME="IRRight" ID="RID_IRRight" TOPLEVEL="ACTIVE">

    <P>right</P>

  </RULE>

  <RULE NAME="IRLeft" ID="RID_IRLeft" TOPLEVEL="ACTIVE">

    <P>left</P>

  </RULE>

</GRAMMAR>

<!--XML Grammar File - XMLBumpSensors - Bump Sensor Menu -->

<GRAMMAR LANGID="409">

  <DEFINE>

    <ID NAME="RID_Deactivate" VAL="0"></ID>

    <ID NAME="RID_RightWrist" VAL="10"></ID>

    <ID NAME="RID_LeftWrist" VAL="11"></ID>

    <ID NAME="RID_RightFootFront" VAL="12"></ID>

    <ID NAME="RID_LeftFootFront" VAL="13"></ID>

    <ID NAME="RID_RightFootBack" VAL="14"></ID>

    <ID NAME="RID_LeftFootBack" VAL="15"></ID>

  </DEFINE>

  <RULE NAME="Deactivate" ID="RID_Deactivate" TOPLEVEL="ACTIVE">

    <P>deactivate</P>

  </RULE>

  <RULE NAME="RightWrist" ID="RID_RightWrist" TOPLEVEL="ACTIVE">

    <P>right wrist</P>

  </RULE>

  <RULE NAME="LeftWrist" ID="RID_LeftWrist" TOPLEVEL="ACTIVE">

    <P>left wrist</P>

  </RULE>

  <RULE NAME="RightFootFront" ID="RID_RightFootFront" TOPLEVEL="ACTIVE">

    <P>right foot front</P>

  </RULE>

  <RULE NAME="LeftFootFront" ID="RID_LeftFootFront" TOPLEVEL="ACTIVE">

    <P>left foot front</P>

  </RULE>

  <RULE NAME="RightFootBack" ID="RID_RightFootBack" TOPLEVEL="ACTIVE">

    <P>right foot back</P>

  </RULE>

  <RULE NAME="LeftFootBack" ID="RID_LeftFootBack" TOPLEVEL="ACTIVE">

    <P>left foot back</P>

  </RULE>

</GRAMMAR>
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