Electronics Description

Beacon Sensor

Two beacon sensors are mounted just below the beacon on top of the robot. They
face forward and provide stereo vision for finding and tracking the 3 kHz beacon
at the side of the field. Each beacon sensor uses a photo-transistor to detect the
beacon. The current generated by the photo-transistor is amplified using a 6044
op-amp. The signal is then passed through a high pass filter to remove ambient
light differences, a gain stage, a low pass filter, and a second stage of gain. All
filtering and gains are done at a base level of 2.5 volts to prevent the inputs to the
op-amp from going negative. The high pass is designed with a corner frequency
of 1590 Hz. Picking a low capacitor value of 0.001uF yields a resistor value of
100 kQ. The high passis designed for a corner frequency of 3400 Hz. Choosing
the capacitor value of 47 pF yields aresistor value of IMQ. Thefirst gain stage is
in a non-inverting configuration with a gain of 23. A 100 kQ resistor was chosen
for the feedback resistor, which yields a pull-down resistor value of 4.7 kQ. The
second gain stage is also non-inverting, but utilizes a variable potentiometer to
adjust the gain. The 4.7k pull-down resistor and the 100k feedback resistor
combined with the 10k potentiometer provide gains varying from 8 to 23. Asa
result, the total system gain can vary from 184 to 529. The two stages of gain
provide protection from the 6044's awful 100kHz gain bandwidth product
limitation.

The voltage divider used to create the reference voltage uses 22kQ resistors to
[imit current and power.

Bypass capacitors are used around the 6044 and the lower half of the voltage
divider for noise protection.

LEDs are utilized to show when the sensor is detecting the beacon. (In general,
the level must exceed the forward voltage of the two LEDs in series).

The beacon sensors are extremely reliable and were implemented early. Since we
chose not to look for the opposing robot the range of the sensor is only specified
for 3kHz. Another option would have been to provide a wider range in the sensor
and use software to determine different frequencies.
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Beacon Sensor Circuit Schematic
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Tape Sensors

Four tape sensors are located on the outside edges near the front of the plow.
Two are on the left, two are on the right, and there is 3" of separation between the
fore and aft sensors. The 3” separation was intended to determine different tape
widths (that is center tape versus edge tape). Eventually only the two front sensors
were used in software but they all worked reliably as long as the height was set
correctly. Adjustability was provided for both height and direction when the tape
sensors were mounted to the platform. It is convenient to have that flexibility but
they tend to get tweaked out of position. In retrospect, we would determine the
correct height prior to machining the final platform and concern ourselves with
keeping the tape sensors pointed directly at the ground.

The tape sensors are in a simple Schmitt trigger circuit. The IR Emitter is driven
at a constant current of approximately 33mA. (1.7 V drop over the emitter with a
200Q resistor). The 200Q resistor limits the current to 25mA even if the voltage
drop across the LED were 0 volts.

The Schmitt trigger provides clean edges to the HC12 and works very reliably as
long as thresholds are set correctly. Using a 10k pot enables us to adjust to
varying light conditions.

Tape Sensor Status Display

Four LEDs provide information on the status of the tape sensors. They are
switched in software with every edge detected. The LEDs are driven from the
HC12 with high value resistors (270k) to extremely limit the current drawn from
the HC12 (0.018 mA even if there is no drop across the LED).
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Tape Sensor Circuit Schematic

ToHC12

Puck Sensor
The puck sensor is mounted in the middle of the puck collection system on the
underside of the robot. It uses an IR emitter and IR detector pair to detect
reflections of IR off of the puck. The emitter runs at 1kHz.

The IR emitter is designed to run at 1kHz with a 30% duty cycle. The low duty
cycle allows the emitter to run at 225 mA. (These numbers were determined by
examining the beacons). The voltage drop across the emitter was measured to be
1.2V. With a 27Q resistor, 140mA of current runs through the emitter, which
proved to be plenty. Noise is a problem with this much current running through
the circuit, so a separate 5 volt regulated power supply is dedicated to the emitter.

The IR detector portion of the puck sensor is the same as the beacon sensor with
different corner frequencies and gains. The high pass break frequency is designed
to be 340 Hz. Choosing a capacitor value of 0.001 uF results in aresistor value of
470 kQ. The low pass break frequency is designed to be 3390 Hz. Choosing a
capacitor value of 470 pF results in a resistor value of 100 kQ. The gains were
again designed with 100kQ feedback resistors. The first stage provides a gain of
51 with the 2 kQ pull-down resistor. The second stage is variable from 9 to 51
using the 10k potentiometer. The overall gain of the circuit varies from 459 to
2601. The two stages of gain again avoid the 100kHz gain bandwidth product
limitation of the 6044 op-amp.

Two LEDs in series again give a general idea of when the puck is detected.
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The puck sensor has arange of roughly 3-4 feet. Using a 10k potentiometer in the
last gain stage allows for easy adjustments and adapting to different

environments.

Puck Sensor Circuit Schematic
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The puck counter is a simple IR transmitter/receiver circuit passed through a
comparator. The transmitter is mounted on one side of the plow inline with the
receiver. The comparator was utilized to alow for varying bandwith but a
Schmitt trigger would have been sufficient (especially as we didn't use a
potentiometer in the comparator circuit). The output is connected to the T5 line

onthe HC12.

Puck Counter Circuit Schematic
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Puck Sensor
This module contains three functions. One initializes the PWM for the tape
sensor a a frequency of 976 Hz. The other function, CheckTape, reads the
frequency coming from the tape. Since the PWM is emitting a known frequency
if the sensor is positioned over the tape it should read the same frequency.
CheckTape returns ON if the frequency being read is the same and OFF if it is
not.
Void InitPuckCounter ( void )
Initializes the puck counter on T5.
Setsit to capture afalling edge.
Setstheinterrupt flag.
Enables Timer Subsystem
Sets Puck_Statusto 0, Drive_Stateto 1, and Puck_Stateto 1.

__interrupt void PuckCounter ( void )
Increments Puck_Status
Clears Input Compare #5 Flag

Void InitPuckPWM (void )
Sets clock source for P2 to S1
Enables PWM channel 2
Sets clock period for P2 to 16 counts (15.6kHz/16 = 976Hz)
Set clock S1 prescaleto 512 (8e6/512=15.6kHz)
Set duty cycleto 0%

Unsigned int GetPuck( void )
Based on Puck_State:
STATE 1:
Set SHORTTIMER to 10 seconds
pucks = Puck_Status
Go directly to state 2
STATE 2:
If SHORTTIMER is expired
Meander until done, then set Puck State=1
Otherwise, FindPuck()
If FOUNDPUCK, Puck_State= 3
STATE 3:
pucks = Puck_Status
Go directly to state 4
STATE 4:
If pucks < Puck_Status
Puck State=1
increment to pucks
Set PUCKTIMER to 1/2 second
Goto Puck_State 5
Otherwise, DriveToPuck()
STATEGS:
Catch the puck to the l€ft or right based on catch_dir.
Turn until PUCKTIMER is expired, then reset it for 1/2 second
and go to State 6.
STATE6:
Go forward until PUCKTIMER is expired, then sop and reset
Puck Stateto 1.
Returns pucks (The number of pucks)
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unsigned int Check_Puck Flag(void)
Indicates whether a single puck has been picked up.

Static unsigned int Check Puck( void )
Set puck duty cycleto 50% (Hardcoded to P2)
Analyze Puck Signd to get amplitude
If amplitude > THRESHOLD, status= FOUNDPUCK
Else status = NOPUCK
Return status

Static unsigned int FindPuck( void )
Set the display to FindPuck
Status = CheckPuck
If thereis NOPUCK, spin LEFT SOFT
Otherwise, StopMotor()
Return status

Static void DriveT oPuck( void )
Set Display to Drive to Puck
CheckPuck()
If FOUNDPUCK, ForwardMotor(FULL)
Otherwise based on Drive_State:
STATE 1.
Set timer 3to ONE_SECOND
Go directly to state 2
STATE 2:
RelocatePuck to the LEFT
If FOUNDPUCK, Drive State = 1, ForwardMotor(FULL)
Otherwise, if Timer 3 EXPIRED Drive State=3
STATE 3:
RelocatePuck to the RIGHT
If FOUNDPUCK, Drive State = 1, ForwardMotor(FULL)

Static unsigned int RelocatePuck( int direction )
Status = CheckPuck
If NOPUCK, Turn in direction, SOFT
Otherwise, StopMotor()
Return status

Externa #defines used:
SHORTTIMER
FIVE_SECONDS
TMR_EXPIRED
MOTORDONE
TEN_SECONDS
PUCK
LEFT
SOFT
FULL
ONE_SECOND
RIGHT
FOUNDPUCK
PUCK
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#defines created:
NOPUCK
FOUNDPUCK
PUCKACQUIRED
ALLPUCKSIN
GOTPUCK

Internal #defines
THRESHOLD

Fire
Module variable: Fire_State — tracks the Firing sub-state machine

Void InitFire( void)
SetsFire Stateto 1
Setsthe Refind_Flagto O

Unsigned int Fire( void )
Fire Status=0;
Based on Fire_State:
STATE 1
Go directly to state 2
STATE 2
Set the Display to indicate the Drive to Fan State
Point to the fans then go to State 3.
STATE 3:
If either front tape sensor is ON tape, stop and go to State 4.
(Okay, sothe fallowing part is excluded by the first rule, but hey
we were slegp deprived!!!)
Otherwise, if both tape sensors on one side are on:
Turn softly to the opposite side
Set Refind Flagto 1
Otherwise, if Refind Flagis 1.
Goto State 1
Reset Refind Flagto 0
(Okay, so it might be better if it just headed straight after
getting off thetape....)
Otherwise (finally!!)
Drive Forward
STATE 4
Set the Display to the Fire State
Turn to the opposing goal, based on the knowledge of which side of the field
it'son:
If it'son the "RIGHT" side of thefield, turn 90 degrees to the | eft, using
the wind to determine the turn angle.
If it'son the"LEFT" side of the field, turn 90 degrees to theright, usng
the wind to determine the turn angle.
Once theturn is completed, stop and go to State 5.
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STATES:
Drive Forward until either both front tape sensors or both back tape sensorsare
ON tape. Then:
Stop
Set the Display to the Fire State
Firethe Valve (WOOHOOQ!!!)
Pause for 1/2 second
Goto State 6
STATEG6:
Back off the tape, then set Fire_Statusto FIRED.
DEFAULT:
Fire State=1
Fire Status=0
Return Fire_Status

Externa #defines used:
SHORTTIMER
FIVE_SECONDS
TMR_EXPIRED
MOTORDONE
FOUNDBEACON
ATBEACON
LF
RF
LB
RB
ON
SOFT
RIGHT
LEFT
NINETY _LEFT
NINETY_RIGHT
ONE_SECOND
FULL

#defines created:
FIRED



Beacon
Module variable: Beacon State

Unsigned int FindBeacon( void )

Get Left Beacon Amplitude

Get Right Beacon Amplitude

Status = NOSIGNAL

If LeftAmp < THRESHOLD and RightAmp < THRESHOLD
Spin LEFT, SOFT

Else If LeftAmp > (RightAmp + TOLERANCE)
Spin LEFT, SOFT

Else If RightAmp > (LeftAmp + TOLERANCE)
Spin RIGHT, SOFT

Else If (LeftAmp < (RightAmp + TOLERANCE)) and (LeftAmp > (RIGHTAMP — TOLERANCE))
StopMoator()
Status = FOUNDBEACON

Return status

Unsigned int FollowBeacon( void )
Check FrontLeft and FrontRight Tape Sensors
If both are ON tape
StopMoator()
Status = BEACONDONE
Otherwise,
Get Left and Right Beacon Amplitudes
If LbeacAmp > (RbeacAmp + BIGTOL)
TurnLeft(HARD)
Status=0
Else If LbeacAmp > (RbeacAmp + TOLERANCE)
TurnLeft(SOFT)
Status=0
Else If RbeacAmp > (LbeacAmp + BIGTOL)
TurnRight(HARD)
Status=0
Else If LbeacAmp > (LbeacAmp + TOLERANCE)
TurnRight(SOFT)
Status=0
Else If LbeacAmp and RbeacAmp < THRESHOLD
Spin LEFT, SOFT
Status=0
Else
ForwardMotor FULL
Status=0
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Externa #defines used:
SHORTTIMER
FIVE_SECONDS
TMR_EXPIRED
LEFTBEACON
RIGHTBEACON
MOTORDONE
LEFT
SOFT
RF
LF
ON
OFF
HARD
FULL

#defines created:
NOSIGNAL
FOUNDBEACON
ATBEACON

Internal #defines
LOW
HIGH
TOLERANCE
THRESHOLD
BIGTOL



Filter
Void InitFilter (void )

Sets ATDCTLZ2 register to:
Allow the ATD to function normally (ADPU=1)
Clear flag normally (AFFC = Q)
Continue to run in wait mode (AWAI = Q)
Disable ATD interrupt (ASCIE = Q)

Sets ATDCTLS register to:
Perform 4 conversions (S8CM = 0)
Scan continuoudly (SCAN = 1)
Use multipleinput channels (MULT = 1)
Use AD0-4 (CD=0, CC=0, CB=0, CA=0) (CB and CA don't matter)

Void AnalyzeSignal( unsigned int *amp, int port)
Uses port to determine which AD lineto use otherwise the same;
Set FILTERTIMER to WAITPER
Wait until Input > High Threshold or Timer expires
If timer didn’t expire
Set FILTERTIMER to WAITPER
Wait until Input < Low Threshold or Timer expires
If timer didn’t expire
Set max = reference voltage (2.5 volts)
Set FILTERTIMER to WAITPER
Wait for Input to go above Low Threshold or timeout and collect the
minimum input level
If timer didn’t expire
Tempamp = (Reference — max(min)) * 255/Reference
Otherwise, Tempamp =0
*amp = tempamp

External #defines used:
FILTERTIMER
TMR_EXPIRED
TMR_NOT_EXPIRED

#defines created:
LEFTBEACON
RIGHTBEACON
PUCK
_H12 AWAI

Internal #defines
BEACLO
BEACHI
PUCKHI
PUCKLO
REFVOLT
WAITPER
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Appendix B — Code
PuckSensor

/* PuckSensor.h */

#define NOPUCK 0

#def i ne FOUNDPUCK 1
#def i ne PUCKACQUI RED 1
#define ALLPUCKSIN 6
#define GOTPUCK 23

voi d I nitPuckCounter( void );

void I nitPuckPW void );

unsi gned int GetPuck( void );

unsi gned int Check_Puck_Fl ag(void);
unsi gned int CheckPuck(void);

/| #defi ne TESTPUCK
/1 #define DEBUG
/'l #define SIM
/1 #defi ne DEBUGPUCK
#i f def DEBUG
#i ncl ude <stdio. h>
#incl ude <dbprintf.h>
#endi f

#i f def TESTPUCK
#i ncl ude <stdio. h>
#incl ude <dbprintf.h>
#endi f
/**********~k~k~k~k~k~k~k***********************************************************
Modul e
PuckSensor. c

Revi si on
1.0

Descri ption

* This nodul e contains three functions. One initializes the PAWM for the tape sensor at a
* frequency of 976 Hz. The other function, CheckTape, reads the frequency coming from

* the tape. Since the PMMis enmitting a known frequency if the sensor is positioned

* over the tape it should read the same frequency. CheckTape returns ONif the
*

frequency being read is the same and OFF if it is not.

Not es

Hi story
When Who What / Vhy

2/23/01 13:00 Inf Modified Lab 9 TapeSensor to PuckSensor. Wote/ nodified

CheckPuck, FindPuck, DriveToPuck. Left the PWMset up as it

is at 976 HZ ~ 1kHz.
2/13/01 16:00 jkk Changed PWMto be nomentary. Added Test Harness. Added
#defines for frequencies
***********~k~k~k~k~k~k***********************************************************/
A Include Files --------cmmmmmmmoa o */
#include <ne218_912. h>
#i ncl ude "PuckSensor. h"
#include "MtorDrive. h"
#include "filter2. h"
#include "tiner.h"
#include "StateDisplay. h"

A e e e e e Definitions---------cccmcmmmmm */
#defi ne THRESHOLD 1 /1 Threshol d above which the puck is being detected

R R Modul e Prototypes---------------------------- */
static unsigned int FindPuck( void );

static void DriveToPuck( void );

static unsigned int Rel ocatePuck( int direction );

R R Mdul e Variables ----------------omommoooo */
static unsigned int Puck_Status;
static unsigned int Drive_State; /1 State machine indicator for DriveToPuck
static unsigned int Puck_State;
static unsigned int Puck_Fl ag; /1 Flag to indicate when at |east

/1 one puck has been picked up.
A e L e e L Mdule Code ------------------aa o */

[ HE KR A KR A KKK KA KKK KKK KKK KKK KKK KA KA KKK KKK KKK KKK KKK XK K KKK A KA KRR F K kK

Function
I ni t PuckCount er

Par amet er s
Ret ur ns

Description
Initializes the puck counter on T5.
Sets it to capture a falling edge.
Sets the interrupt flag.
Set Puck_Status to 0
Set Drive_State to 1
Set Puck_State to 1

Not es
The puck sensor uses Port P2
The puck counter uses Port T5

Aut hor
Lari ssa Fontaine, 3/05/01 18:00

B L ey

voi d I nitPuckCounter (void)

_H12TCTL3 | = _H12_EDG5B; /1 Capture Falling Edge on Pin T5

#i fndef SIM

_H12TMBK1 | = _H12_C5l; /1 Enabl e Input Conpare Interrupt on |IC5
#endi f

_HI2TSCR | = _H12_TEN; /1 Enabl e Tiner

_HI2TFLGL = _H12_C5F; /1 Sets interrupt flag

Puck_Status = 0;
Puck_Flag = 0;
}

/**********~k~k~k~k~k~k~k***********************************************************
Function

PuckCount er
Par amet er s

Ret ur ns

Description
Interrupt routine for the puck counter.
Uses T5, increments the puck counter every tinme the interrupt is triggered.
Resets the flag.

Not es

Aut hor
Lari ssa Fontaine, 3/05/01 18:00

B L e e



Appendix B — Code
PuckSensor

__interrupt void PuckCounter( void )

#i f def DEBUG
DB printf(" # of Pucks = %l\n", Puck_Status);

#endi f

Puck_St at us++;

Puck_Fl ag = GOTPUCK;

_HI2TFLGL = _H12_C5F;
#i f def DEBUGPUCK

DB printf("\nPuck Interrupt: # of Pucks = %\ n", Puck_Status);
#endi f

}

/********~k~k~k~k~k~k~k~k************************************************************
Function
I ni t PuckPWM

Par amet er s
Ret ur ns

Description
Sets clock source for P2 to Sl
Enabl es PWM channel 2
Sets clock period for P2 to 16 counts (15.6kHz/ 16 = 976Hz)
Set clock S1 prescale to 512 (8e6/512=15. 6kHz)
Set duty cycle to 0%

Not es
The puck sensor uses Port P2
The puck counter uses Port T5

Aut hor
Lari ssa Fontaine, 2/13/01 9:00

B L e ey

voi d | ni t PuckPW{ voi d)
{

_H12PWPOL | = _H12_PCLK2; /1 Sets clock S1 as source for P2
_HI2PVEN | = _H12_PWEN2; /1 Enables P2 as an out put

_H12PWPER2= 15; /1 Sets clock period for Port P2 to 16
_H12PWBCAL1=255; /1 Sets prescaler to count to 512
_H12PWDTY2= 15; /1 Inits P2 duty cycle to 0%

Drive_State = 1;
Puck_State = 1;

R e P T T T

Function
Get Puck

Par amet er s

Ret ur ns
The nunber of pucks caught.

Description
Based on Puck_State:

STATE 1:
Set SHORTTIMER to 10 seconds
pucks = Puck_St at us
Go directly to state 2

STATE 2:
I f SHORTTIMER is expired

Meander until done, then set Puck_State = 1

Ct herw se, Fi ndPuck()
I'f FOUNDPUCK, Puck_State = 3

STATE 3:

pucks = Puck_St at us
Go directly to state 4
STATE 4:
I'f pucks < Puck_Status
Puck_State = 1

increment to pucks
Set PUCKTIMER to 1/2 second
Go to Puck_State 5

Ot herwi se, DriveToPuck()

STATE 5:
Catch the puck to the left or right based on catch_dir.
Turn until PUCKTIMER is expired, then reset it for 1/2 second
and go to State 6.

STATE 6:

Go forward until PUCKTIMER is expired, then stop and reset

Puck_State to 1.
Returns pucks (The nunber of pucks)

Not es
None.

Aut hor
Lari ssa Fontaine, 2/23/01 9:00

B L e e

unsi gned int GetPuck(void)

static unsigned int pucks=0;
static unsigned int catch_dir = LEFT; // Direction to turn when getting a puck

#ifdef SIM
char ans;
#endi f
switch (Puck_State)

case 1 :
TMR_I ni t Ti mer (SHORTTI MER, TEN_SECONDS) ;
Puck_State = 2;
pucks = Puck_St at us;
case 2 :
if ( TMR_IsTi mer Expi red( SHORTTI MER) == TMR_EXPI RED) {
if (Meander ()==MOTORDONE) {
Puck_State = 1;
#i f def DEBUG
DB printf("Tinme Qut!!!!, State = %l\n", Puck_State);
#endi f

}
else if (FindPuck() == FOUNDPUCK) {
Puck_State = 3;

#i f def DEBUG
DB_printf("Found Puck!!\n");
#endi f

br eak;

case 3 :
/1 TMR_I ni t Ti mer (SHORTTI MER, TEN_SECONDS) ;
Puck_State = 4;
pucks = Puck_St at us;

case 4 :
#ifdef SIM

DB printf("Picked up a puck? y/Y:\n");

ans = getchar();

it ((ans =="y") || (ans =="'Y")) {

Puck_St at us++;
#endi f
#i fndef SIM
if (pucks < Puck_Status) { // Picked up a puck

#endi f

pucks++;
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Appendix B — Code
PuckSensor

Puck_State = 1;
#i fdef DEBUGPUCK

DB printf("CGot a puck!!! Catching It!, #caught = %l, pucks=%l\n",

Puck_St at us, pucks) ;
#endi f
TMR_I ni t Ti mer (PUCKTI MER, ONE_SECONDY 2) ;
Puck_State = 5;

el se {
DriveToPuck();

br eak;
case 5 :
if ( TMR_IsTimer Expi r ed( PUCKTI MER) == TMR_NOT_EXPI RED ) {
if ( catch_dir == LEFT ) {
#i fdef DEBUGPUCK
DB printf("Catching Puck to the LEFT\n");
#endi f
Tur nLef t (SOFT) ;
catch_dir = R GHT;
}
el se {
#i fdef DEBUGPUCK
DB printf("Catching Puck to the RIGHT\n");
#endi f
Tur nRi ght ( SOFT) ;
catch_dir = LEFT;
}

el se {
TMR_I ni t Ti mer (PUCKTI MER, ONE_SECONDY 2) ;
Puck_State = 6;

br eak;
case 6 :
if ( TMR_IsTimer Expi r ed( PUCKTI MER) == TMR_NOT_EXPI RED ) {
For war dMbt or ( FULL) ;

el se {
St opMotor () ;
Puck_State = 1;
/1 _H12PWDTY2= 15; /1 PuckSensor duty cycle to 0%
br eak;

return pucks;

R R P T T R

Function
Check_Puck_Fl ag

Par amet er s
None
Ret ur ns
Puck_Fl ag
Description
I ndi cates whether a single puck has been picked up.

Not es
None.

Aut hor
***********~k~k~k~k~k~k***********************************************************/
unsi gned int Check_Puck_Fl ag(voi d)

return Puck_Fl ag;

[ HE KR A KR A KKK A KKK KKK KR AKX KKK AKX KKK KKK KKK AKX KKK KKK AKX IR F K kK

Function
CheckPuck

Par amet er s
Ret ur ns

Description
Set puck duty cycle to 50% (Hardcoded to P2)
Anal yze Puck Signal to get anplitude
I'f anplitude > THRESHOLD, status = FOUNDPUCK
El se status = NOPUCK
Return status

Not es
None.

Aut hor
Lari ssa Fontaine, 2/23/01 9:00

B L e Ry

unsi gned int CheckPuck(voi d)
unsi gned int Anplitude, status;
_H12PWDTY2= 7; /1 P2 duty cycle to 50%

Anal yzeSi gnal (&Anpl i tude, PUCK);
if ( Anplitude >= THRESHOLD ) {
status = FOUNDPUCK;

el se {
status = NOPUCK;
}

11 _H12PWDTY2= 15; /1 P2 duty cycle to 0%

return status;

[ HE KR A KR A KKK KA KKK KKK KKK KKK KKK KA KA KKK KKK KKK KKK KKK XK K KKK A KA KRR F K kK

Function
Fi ndPuck

Par amet er s
None.
Ret ur ns

Description
Set the display to Fi ndPuck
Status = CheckPuck
If there is NOPUCK, spin LEFT SOFT
Ct herw se, StopMtor()
Return status

Not es
None.

Aut hor
Lari ssa Fontaine, 2/24/01 14:20

***********~k~k~k~k~k~k***********************************************************/
static unsigned int FindPuck( void )
unsi gned int status;

Set Di spl ay(3); /1 Find Puck State
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PuckSensor

if ( (status=CheckPuck()) == NOPUCK) {
Spi nMot or (LEFT, SOFT) ;
/1 TurnLeft (W DE);
#i f def DEBUGIK
DB _printf("Looking for Puck - Soft Spin Left\n");
#endi f

el se {
St opMotor () ;
#i f def DEBUGIK
DB printf("Found Puck - stop\n");
#endi f

return status;

[ R KR A KR A KKK KK AKX KA KKK KKK KKK A KKK KA KKK KKK AKX KKK KKK KKK KA KRR KK kK

Function
Dri veToPuck

Par amet er s
None.
Ret ur ns

Description
Set Display to Drive to Puck
CheckPuck()
I f FOUNDPUCK, Forwar dMot or ( FULL)
Ot herwi se based on Drive_State:
STATE 1:
Set tinmer 3 to ONE_SECOND
Go directly to state 2
STATE 2:
Rel ocat ePuck to the LEFT
| f FOUNDPUCK, Drive_State = 1, ForwardMotor (FULL)
Ctherwise, if Timer 3 EXPIRED Drive_State = 3
STATE 3:
Rel ocat ePuck to the RI GHT
I f FOUNDPUCK, Drive State = 1, ForwardMotor (FULL)

Not es
None.

Aut hor
Lari ssa Fontaine, 2/24/01 14:20

B e R

static void DriveToPuck( void )

unsi gned int puck_there;
#i f def DEBUGIK
DB printf("Drive To Puck: ");
#endi f

Set Di spl ay(4); //Drive to Puck State

if ( (puck_there=CheckPuck()) == FOUNDPUCK) {
For war dMbt or ( FULL) ;
#i f def DEBUGIK
DB printf(" Driving to Puck\n");
#endi f

el se {
switch ( Drive_State ) {
case 1 :

TMR_I ni t Ti mer ( TURNTI MER, ONE_SECOND) ;

Drive_State=2;
#i f def DEBUGIK

DB printf("Init: ");

#endi f

case 2 : /1 Quick jaunt to left to see if puck is there

#i f def DEBUG
DB printf("Lost puck, |ooking Left, Puck is ");
switch ( puck_there )

case FOUNDPUCK :
DB_printf("THERE!'!!\n");
br eak;
case NOPUCK :
DB printf("NOT there\n");
br eak;
defaul t:

br eak;

#endi f

if ( RelocatePuck(LEFT)==FOUNDPUCK ) {
Drive_State=1;
For war dMbt or ( FULL) ;

}
else if ( TMR_IsTi mer Expi r ed( TURNTI MER) ==TMR_EXPI| RED)
{

Drive_State=3;

br eak;
case 3 :
#i f def DEBUGIK
DB printf("Lost puck, |ooking right\n");
#endi f
if ( RelocatePuck(Rl GHT) ==FOUNDPUCK ) {
Drive_State=1;
For war dMbt or ( FULL) ;

br eak;
/**********~k~k~k~k~k~k~k***********************************************************
Function
Rel ocat ePuck
Par amet er s
direction - which direction to turn
Ret ur ns

I nteger specifying whether puck is found or not

Description
Status = CheckPuck
I'f NOPUCK, Turn in direction, SOFT
Ct herw se, StopMtor()
Return status

Not es
None.

Aut hor
Jonat han Karpi ck, 3/6/01 00:47

B L e ey

static unsigned int Rel ocatePuck( int direction)
unsi gned int status;

if ( (status=CheckPuck()) == NOPUCK) {
if ( direction == RIGHT)
Tur nRi ght ( SOFT) ;
el se TurnLeft (SOFT);
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} else {

St opMotor () ; }
return status;

[rExExxkxrkxkxxkx TEST HARNESS *** % %k kkkkk ko kkk xkk k% [

#i f def TESTPUCK

void main( void)

unsi gned int pucks;

char sel

ection;

I ni t PuckCounter();

InitFilt

er();

I ni t PuckPWI) ;
InitMtors();
InitDisplay();

TMR_I ni t
whi T e(1)

( TMR_RATE_2MB) ;
{

DB printf("Menu:\n");

DB printf("1. CheckPuck (FOUNDPUCK or NOPUCK)\n");
DB printf("2. FindPuck (Spin until puck is found)\n");
DB printf("3. DriveToPuck (picks up a puck)\n");

DB printf("4.

DB printf("5. Get Al pucks - Get Puck x6\n");
sel ection = getchar();

SWi t

ch ( selection)

case '1' :
DB printf("Puck Status = %, FOUNDPUCK=%d,
CheckPuck(), FOUNDPUCK, NOPUCK);

br eak;

case '2' :
whil e ( FindPuck() == NOPUCK )

St opMotor () ;
DB printf("Find Puck = %\ n", FindPuck());
br eak;
case '3 :
pucks = Puck_Stat us;
while ( pucks == Puck_Status) {
DriveToPuck();

}

St opMotor () ;

DB printf("# of Pucks = %\ n", pucks);
br eak;
case '4' :

pucks = Puck_Stat us;

while ( pucks == GetPuck())

DB printf("Puck = %\ n", pucks);
br eak;
case '5'
whil e (Get Puck() < ALLPUCKSI N)
br eak;
defaul t:

DB printf("Sorry, try again.\n");
br eak;

Get Puck (Finds a puck and goes and gets it)\n");

NOPUCK=%\ n" ,
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/* Beacon.h */

#define NOSI GNAL 20

#def i ne FOUNDBEACON 24

#def i ne ATBEACON 25

R e R T Modul e Prototypes---------------------------- */
//unsigned int DriveToBeacon(void);

unsi gned i nt Fi ndBeacon(void);

unsi gned int Fol | owBeacon( void );

/| #defi ne TESTBEACON
/| #defi ne DEBUGBEACON
/1 #define DEBUG
/'l #define SIM
#i f def DEBUG
#i ncl ude <stdio. h>
#incl ude <dbprintf.h>
#endi f
#i f def TESTBEACON
#i ncl ude <stdio. h>
#incl ude <dbprintf.h>
#endi f

R R P T T R T e

Modul e
u:\ _Teans\ hel t er skel t er\ Proj ect Code\ Beacon. ¢

Revi si on
1.0

Description
Modul e that contains the beacon related funtions:
Turns and finds the beacon
Drives to the beacon

Not es
AD2 - Left Beacon
AD3 - Right Beacon
Hi story
When Who What / Wy

2/10/01 16: 00 aps first pass
2/23/01 13:30 Inf specify for project needs

*********~k~k~k~k~k~k~k~k***********************************************************/
R Include Files --------cmmmmmmmma oo */

#include <ne218_912. h>
#include "notordrive. h"
#include "filter2. h"

#i ncl ude "Beacon. h"

#i ncl ude "Tiner.h"

#incl ude "TapeSensor. h"
#include "StateDisplay.h"

A L e e e Definitions---------cccmcmmmmom */
#define LOWO

#define HIGH 1

#def i ne TOLERANCE 20

#def i ne THRESHOLD 1

#define Bl GTOL 30

R e R Modul e Prototypes---------------------------- */
R R Mdul e Variables --------------------o--- */
A L L e e Mdul e Code --------------------ooa o */

R R P TP R

Function
Fi ndBeacon
Par amet er s
None.
Ret ur ns
integer signifying FindBeacon conpl et ed.
Description
Responsi bl e for spinning the robot until it is directly facing the
beacon. Returns status, FOUNDBEACON or 0.

Not es
None.

Aut hor
Lari ssa Fontai ne 14:23 pm 2/24/01

B L e ey

unsi gned int FindBeacon( void )

unsi gned int LeftAnplitude, RightAnplitude, status;

#i f def TESTBEACON
DB printf("CGetting Values:\n");
#endi f

Set Di spl ay(1); /1 Find Beacon State
Anal yzeSi gnal (&Lef t Anpl i tude, LEFTBEACON);
Anal yzeSi gnal (&Ri ght Anpl i tude, RI GHTBEACON);
status = NOSI GNAL,;
#i f def TESTBEACON
DB printf("Left = %, Right = %l\n, LeftAnplitude, RightAnplitude");
#endi f

if ((LeftAnmplitude < THRESHOLD) && (Ri ghtAnplitude < THRESHOLD)) { //No Signal

Spi nMot or (LEFT, SOFT) ;

status = NOSI GNAL;
#i f def DEBUG

DB printf("LeftBeac = 0, RightBeac = 0, Spin SOFTLY!!!\n");
#endi f

}
else if (LeftAnplitude > (RightAnplitude + TOLERANCE)) { /1 Beacon to left

Spi nMot or (LEFT, SOFT) ;

status = NOSI GNAL;
#i f def DEBUG

DB printf("LeftBeac > RightBeac, Spin LEFT SOFTLY!!!\n");
#endi f

}

else if (R ghtAmplitude > (LeftAnplitude + TOLERANCE)) { /1 Beacon to ri
Spi nMot or (RI GHT, SOFT) ;
status = NOSI GNAL;

#i f def DEBUG
DB printf("R ghtBeac > LeftBeac Spin RI GHT SOFTLY!!!\n");

#endi f

}
else if ( (LeftAnplitude > THRESHOLD) && (Right Anplitude > THRESHOLD) ) {
much equal

St opMotor () ;

status = FOUNDBEACON,
#i f def DEBUG

DB printf("LeftBeac = Ri ghtBeac, STOP!!\n");
#endi f

/'l but non-zero

}
#i f def DEBUG

ght

//Both pretty

DB printf("LeftBeac= %, RightBeac = %, Beacon = %, FOUNDBEACON=%@, NOSI GNAL=%\n",
Left Anplitude, RightAnplitude, status, FOUNDBEACON, NOSI GNAL);

#endi f

return status;

R e P TP T s
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Beacon
Function #i f def TESTBEACON
Fol | owBeacon DB printf("Soft Right\n");
Par amet er s #endi f
None. }
Ret ur ns else if ((IBeaconAmp < THRESHOLD) && (rBeaconAnp < THRESHOLD)) {
integer signifying Fol | owBeacon conpl et ed. Spi nMot or ( LEFT, SOFT) ;
Description status = 0O;
A function responsible for nmoving the robot towards the beacon. #i f def TESTBEACON
Not es DB printf("Lost, spinning Left\n");
Checks to see that both back tape sensors are off tape. #endi f
Gets the anplitude of the signal conming into both sensors.
Turns hard or sorft depending on conparisons between the |eft el se {
and right signals. For war dMbt or ( FULL) ;
Moves forwards when both anplitudes are equal . status = 0O;
I'f both beacon signals are lost spins left until found again. #i f def TESTBEACON
When both front tape sensors hit tape, stops and returns LF-flag, ON. DB _printf("FORWARD CHARGE!! ! I\ n");
#endi f
Aut hor }
Lari ssa Fontai ne 14:23 pm 2/24/01
*************~k~k~k~k~k**********************************************************/ #lfdef TESTBEA(:O\I
DB printf("Tape Status = %\ n", tapestatus);
unsi gned int Fol | owBeacon( void ) DB printf("Beacon Status = %\ n", status);
#endi f

unsi gned int | BeaconAnp, rBeaconAnp, status, tapestatus;
return status;

#i f def TESTBEACON }
DB _printf("Fol |l owing Beacon: ");
#endi f
/*********************** TEST HARNESS ********************/
Set Di spl ay(5); /1 Fol | owBeacon State #i f def TESTBEACON
if ( (CheckTape(RF) == ON) && (CheckTape(LF) == ON) ) { mai n()
tapestatus = 1;
St opMotoor () ; //unsigned int status; /1 error "not used in block"
status = ATBEACON, char selection;
#i f def TESTBEACON
DB printf("Both Front on Tape, Stop!!!\n"); while(1l) {
#endi f InitMtors();
} I ni t TapeSensors();
el se { InitFilter();
Anal yzeSi gnal (& BeaconAnp, LEFTBEACON); TMR_I ni t (TMR_RATE_2MS) ;
Anal yzeSi gnal (& BeaconAnp, RI GHTBEACON); DB printf("Menu:\n");
tapestatus = O; DB printf("1. FindBeacon (Turn to Beacon)\n");
#i f def TESTBEACON DB printf("2. FollowBeacon (Drive towards Beacon until tape is hit)\n");
DB printf("Left Beac = %, R ght Beac = %l: ",|BeaconAnp, rBeaconAnp); sel ection = getchar();
#endi f switch ( selection)
if( | BeaconAnp > (rBeaconAmp + BIGIOL)) { {
Tur nLef t (HARD) ; case '1' :
status = O; whil e ( FindBeacon()==NOSIGNAL ) {
#i f def TESTBEACON DB printf("Looking for Beacon \n");
DB printf("Hard Left\n"); }
#endi f br eak;
} case '2' :
el se if( | BeaconAnp > (rBeaconAmp + TOLERANCE)) { while ( Fol |l owBeacon() != ATBEACON ) {
TurnLeft (SOFT); //turns left until beacon anpl's approx equal DB printf("Followi ng Beacon \n");
status = O; }
#i f def TESTBEACON #i f def TESTBEACON
DB printf("Soft Left\n"); DB printf("Beacon Status = %\ n", Fol | owBeacon());
#endi f #endi f
} break;
el se if( rBeaconAnp > (| BeaconAmp + BIGIOL)) { defaul t:
Tur nRi ght (HARD) ; DB printf("Don't recognize that nunber\n");
status = 0; br eak;
#i f def TESTBEACON } //Switch
DB printf("Hard R ght\n"); } //1nf Loop
#endi f }
#endi f

}
el se if( rBeaconAnp > (| BeaconAmp + TOLERANCE)) {
TurnRi ght (SOFT); // turns right until beacon anpl's approx equal
status = 0; A e L e e L End of file --------cmmmcmmmmiiiii */



