/14BI 6 — Group 13
/1 Jonat han Her nandez
//Braille Teaching Device — Mcrocontroller Code

/1d obal variable. Determines if incomng letter
/1is | owercase or contains capital/nunber.

/10 = | owercase
/11 = Capital
/12 = Nunber

int capFunc = O;

[lchar Array to store inconing text
char words[4];
char stored[6];

//var to check if data was sent
int dataSent = O;

volatile int state = LOW,

voi d interl1()
{//Button #1 is pushed.
if(state == LOW
{
Serial.wite("a");
state = !state;

}
}

void inter2()
{//Button #2 is pushed.
if(state == LOW
{
Serial .wite("b");
state = !state;
}
}

| SR( PCI NT2_vect )
{//Button #3 or 4 is pushed. Determ ne which.
if(state == LOW

if(digital Read(4)== HHGH) // evaluates to TRUE when PortD bit #4 (Arduino
digital pin #5) is H CH
{ //Button #3 is pushed.
Serial .wite("c");
state = !state,

}
else if(digital Read(5)== HGH) // evaluates to TRUE when PortD bit #5
(Arduino digital pin #5) is H GH
{ //Button #4 is pushed.
Serial . wite("d");
state = !state;



}

}
}

voi d setup()

interrupts();

/*Code used to initiate DLATCH Pins*/
pi nMode( 6, QUTPUT) ;

digital Wite(6, H GH);

pi nMode( 7, QUTPUT) ;
digitalWite(7,H GH);

pi nMode(8, OQUTPUT);
digital Wite(8, H GH);
pi nMbde(9, OUTPUT);
digital Wite(9, H GH);
pi nMbde( 10, QOUTPUT) ;
digital Wite(10, H GH);
pi nMode( 11, OUTPUT) ;
digitalWite(11, H GH);
pi nMode( 12, OUTPUT) ;
digitalWite(12, H GH);
pi nMbde( 13, QOUTPUT);
digital Wite(13, H GH);

/llnitially wites to first Braile Letter
pi nMode(0, QUTPUT);
digital Wite(0,LOM;
pi nMode( 1, OQUTPUT);
digital Wite(1,LOM;

del ay(100);
//Now write to second Braille letter
digitalWite(1, H GH);

del ay(100);

/I Now wite to third Braille letter
digital Wite(0, H GH);
digitalWite(l, LOY;

del ay(100);
/I Now wite to fourth Braille letter
digitalWite(l, H GH);

del ay(100);

/1 Set back to fourth letter
digital Wite(0, LOW;
digitalWite(l, LOW;

/1Set digital Pins for Buttons/Interrupts
pi nMbde( 4, | NPUT);
pi nMbde(5, | NPUT);

attachlnterrupt (0, interl, RISING;
attachlnterrupt (1, inter2, RISING;



/ldigital Pin 4
PCICR | = (1 << PClE2):
PCVBK2 | = (1 << PCI NT20);
PCVBK2 | = (1 << PCINT21);

/ldigital Pin 5
/[IPCICR | = (1 << PCIE1);
/1 PCVBKL | = (1 << PCI NT21);

Serial . begi n(9600);
}

voi d 1 oop()

if(state ==H GH)
{
state = LOW,
del ay(600);
}

char var;

int count =0;

int index = 0;

int index2 = 0;

if(Serial.available() > 0 & dataSent == 0)

{
/1 Clear words[] data.
wor ds[ 0] B
wor ds[ 1]
wor ds[ 2]
wor ds| 3] B

st ored[ 0] Y
stored[ 1]
st ored[ 2]
st ored[ 3]
st ored[ 4]
st ored[ 5] ;

char inLetter="' '; // Were to store the character read
char dunpLetter=" "'; // Used to dunp excess letters.

index2 = 0; // Index into array; where to store the character

while(Serial.available() > 0) // Don't read unless
/'l there you know there is data

{

del ay(200);
if(index2 <6) // One less than the size of the array
{
inLetter = Serial.read(); // Read a character
stored[index2] = inLetter; // Store it
i ndex2++; // Increment where to wite next



el se

{
i ndex2 = 6;
dunpLetter = Serial.read();

}

if(stored[0] == '0")
{

capFunc = 0;

}
else if(stored[0] == "1")
{

capFunc = 1,

}
else if(stored[0] == '2")
{

capFunc = 2;

else if(stored[0] == "'3")
{

capFunc = 3;

}

i ndex = 0;
if(stored[1] == "'1")
{

i ndex = 1;

}
else if(stored[1] == '2")
{

i ndex = 2;

}
else if(stored[1l] == "'3")
{

i ndex = 3;

}
else if(stored[1l] == '4")
{

i ndex = 4,

}

count =2;
while(stored[count] !'=" "' && (count-2) < index)

wor ds[ count-2] = stored[count];
count ++;

}

/1 Call necessary type of function
/1 Send # of characters used in English string
i f (capFunc == 0)
{
regWor d(i ndex) ;

else if (capFunc == 1)

{



}

capSet (i ndex) ;
regWor d(i ndex) ;

else if (capFunc == 2)

nuntet (i ndex) ;
regWor d(i ndex) ;

else if (capFunc == 3)
{//Used if word is punctuation
regPunc(i ndex) ;

}

Serial.wite(words[0]);

}

//Set the Braille letters. Start with decoder
voi d regWord(int index)

{

}

int currlnd = index-1;
int count = O;
whi | e(count < index)

{

i f(count == 0)

digital Wite(0, H GH);
digital Wite(1, H GH);

else if (count == 1)

digital Wite(0, H GH);
digital Wite(1, LON;

el se if(count == 2)

digital Wite(0, LON;
digitalWite(1, H GH);

el se i f(count ==3)

digital Wite(0, LON;
digital Wite(1, LON;
}

/] Set the proper letters
setBraille(words[currind]);

//1ncrenment count and npve to next letter.

count ++;
currlnd = index -1 -count;

}

voi d regPunc(int index)

{

int currlnd = index-1;

#4.



int count = O;
whi | e(count < index)

{

i f(count == 0)
{
digital Wite(0, H GH);
digital Wite(1, H GH);
else if (count == 1)

digital Wite(0, H GH);
digitalWite(1, LON;

el se if(count == 2)

digital Wite(O0, LOW;
digital Wite(1, H GH);

el se if(count ==3)
digital Wite(0, LOW;
digital Wite(1, LON;
}

/1 Set the proper letters
set Punc(words[currlnd]);

/11 ncrenment count and nove to next letter.

del ay(100);
count ++;
currind = index -1 -count;
}
}
voi d capSet (i nt index)
{

int count = O;
char tenp[4];
whi | e(count < index+1)

{ i f(count == 0)
temp[0] = '+';
el se if(words[count-1] == "A")
{ tenp[count] = 'a';
el se if(words[count-1] == "B'")
tenmp[count] = 'b';
el se if(words[count-1] == "'C)
{ tenp[count] = "'c';

el se if(words[count-1] == 'D)



{

temp[count] = "'d'
el se 1 f(words[count -
{

temp[count] = "¢’

el se i f(words[count-
temp[count] = "f"';

el se 1 f(words[count -

{

temp[count] = "'g¢g'

el se 1 f(words[count -

{

temp[count] ="h";

el se 1 f(words[count -

{

temp[count] = "i";
el se i f(words[count-
temp[count] = "j";

el se i f(words[count-

{

temp[count] = "'k';

el se 1 f(words[count -

{

temp[count] ="1";

el se 1 f(words[count -

{

temp[count] = "ni;

el se 1 f(words[count -

tenp[count] = 'n';
el se i f(words[count-
{ tenp[count] = "'0o
el se i f(words[count-
{ tenp[count] = "'p';
el se 1 f(words[count -
{ tenp[count] ="'q'

el se 1 f(words[count -

{
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temp[count] = 'r’

else if(words[count-1] == "'S")
{ tenp[count] = 's';
else if(words[count-1] == "T")
{ temp[count] = "t"';
el se if(words[count-1] == "U)
{ tenp[count] = 'u';
el se i f(words[count-1] == "V)
{ temp[count] ="Vv';
el se i f(words[count-1] == "W)
{ temp[count] ="w;
el se i f(words[count-1] == "'X)
{ tenp[count] = 'x';
else i f(words[count-1] == "Y")
temp[count] = "y';
el se i f(words[count-1] == "2Z")
{ tenp[count] ="'z
el se
{
tenmp[count] = words[count-1];
count ++;
}
for(int i = 0; ivoid numBet(int index)

int count = O;
char tenp[4];
whi | e(count < index+1)

{ i f(count == 0)
temp[0] = "#";
el se i f(words[count-1] == "'1" && count
{ tenp[count] = "'a'
el se i f(words[count-1] == "'2' && count

{



tenp[count] = 'b';

el se i f(words[count-1]

{

temp[count] ="c';
el se i f(words[count-1]
{

temp[count] = 'd';

el se i f(words[count-1]

{

temp[count] = "'e';

el se i f(words[count-1]

{
tenp[count] = 'f';

el se i f(words[count-1]

{
temp[count] ="'g";

el se i f(words[count-1]
{ tenp[count] = 'h';
el se i f(words[count-1]
temp[count] = "i";
el se i f(words[count-1]

{
temp[count] = "j";

count ++;
}
for(int i = 0; i<(index+1);
{
words[i] = tenp[i];
}
}
voi d setBraille(char var)
{
if(var =="+")
{

digitalWite(13, H GH);
digital Wite(12, H GH);
digitalWite(11, H GH);
digital Wite(10, H GH);
digital Wite(9,H GH);
digital Wite(8,LOW;

else if(var == "#")

{

digital Wite(13, H GH);
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digital Wite(12, H GH);
digital Wite(11, LOV;
digital Wite(10, LOW;
digital Wite(9, LOW;
digital Wite(8, LOW;

se if(var == "'a'")

digital Wite(13,LOV);
digitalWite(12, H GH);
digitalWite(11, H GH);
digital Wite(10, H GH);
digitalWite(9, H GH);
digital Wite(8, H GH);

se if(var == "Db")

digital Wite(13, LOW;
digital Wite(12, LOV);
digital Wite(11, H GH);
digital Wite(10, H GH);
digitalWite(9, H GH);
digital Wite(8, H GH);

se if(var == "'¢")

digital Wite(13,LOV);
digitalWite(12, H GH);
digitalWite(11, H GH);
digital Wite(10,LOV);
digitalWite(9, H GH);
digital Wite(8, H GH);

se if(var == "d")

digital Wite(13, LOW;
digitalWite(12, H GH);
digital Wite(11, H GH);
digital Wite(10,LOV);
digital Wite(9, LOW;

digitalWite(8, H GH);

se if(var == 'e")

digital Wite(13,LOV);
digitalWite(12, H GH);
digitalWite(11, H GH);
digital Wite(10, H GH);
digital Wite(9, LOW;

digital Wite(8, H GH);

se if(var == "f")

digital Wite(13, LOW;
digital Wite(12, LOV);
digital Wite(11, H GH);
digital Wite(10,LOV);



digital Wite(9, H GH);
digital Wite(8, H GH);

se if(var == "'g")

digital Wite(13, LOW;
digital Wite(12, LOV;
digitalWite(11, H GH);
digital Wite(10,LOV);
digital Wite(9, LOW;

digitalWite(8, H GH);

se if(var == 'h")

digital Wite(13,LOV);
digital Wite(12, LOV);
digital Wite(11, H GH);
digital Wite(10, H GH);
digital Wite(9, LOW;

digital Wite(8, H GH);

se if(var == "i")

digitalWite(13, H GH);
digital Wite(12, LOV);
digitalWite(11, H GH);
digital Wite(10,LOV);
digitalWite(9, H GH);
digitalWite(8, H GH);

se if(var == "j")

digitalWite(13, H GH);
digital Wite(12, LOV);
digitalWite(11, H GH);
digital Wite(10, LOW;
digital Wite(9, LOW;

digital Wite(8, H GH);

se if(var == "k")

digital Wite(13,LOV);
digitalWite(12, H GH);
digital Wite(11, LOV;
digitalWite(10, H GH);
digitalWite(9, H GH);
digital Wite(8, H GH);

se if(var == "1")

digital Wite(13, LOW;
digital Wite(12, LOV);
digital Wite(11, LOV;
digital Wite(10, H GH);
digital Wite(9, H GH);
digital Wite(8, H GH);



el
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se if(var == "'m)

digital Wite(13,LOM;
digital Wite(12, H GH);
digital Wite(11, LOV;
digital Wite(10,LOM;
digitalWite(9, H GH);
digitalWite(8, H GH);

se if(var == 'n")

digital Wite(13,LOMN;
digitalWite(12, H GH);
digital Wite(11, LOV;
digital Wite(10,LOV;
digital Wite(9, LOW;

digital Wite(8, H GH);

se if(var == "0")

digital Wite(13,LOMN;
digitalWite(12, H GH);
digital Wite(11, LOV;
digitalWite(10, H GH);
digital Wite(9, LOW;

digitalWite(8, H GH);

se if(var == "p'")

digital Wite(13,LOV);
digital Wite(12,LOV;
digital Wite(11, LOV);
digital Wite(10,LOV);
digital Wite(9, H GH);
digitalWite(8, H GH);

se if(var == "'q")

digital Wite(13,LOV);
digital Wite(12, LOV);
digital Wite(11, LOV;
digital Wite(10,LOV);
digital Wite(9, LOW;
digitalWite(8, H GH);

se if(var == "r")

digital Wite(13,LOV);
digital Wite(12, LOV);
digital Wite(11, LOV;
digital Wite(10, H GH);
digital Wite(9, LOW;

digital Wite(8, H GH);

se if(var == "s")

digital Wite(13, H GH);



digital Wite(12, LOV);
digital Wite(11, LOV;
digital Wite(10, LOW;
digital Wite(9, H GH);
digital Wite(8, H GH);

se if(var == 't")

digitalWite(13, H GH);
digital Wite(12, LOV;
digitalWite(11, LOV;
digital Wite(10, LOW;
digital Wite(9, LOW;

digital Wite(8, H GH);

se if(var == "u")

digital Wite(13, LOW;
digital Wite(12, H GH);
digital Wite(11, LOV;
digital Wite(10, H GH);
digitalWite(9, H GH);
digital Wite(8, LOW;

se if(var == "v')

digital Wite(13,LOV);
digital Wite(12, LOV;
digital Wite(11, LOV;
digitalWite(10, H GH);
digitalWite(9, H GH);
digital Wite(8, LOW;

se if(var == "w)

digital Wite(13, H GH);
digital Wite(12,LOV);
digital Wite(11, H GH);
digital Wite(10,LOV);
digital Wite(9, LOW;
digital Wite(8,LOW;

se if(var == 'x")

digital Wite(13,LOV);
digitalWite(12, H GH);
digital Wite(11, LOV;
digital Wite(10,LOV;
digital Wite(9, H GH);
digital Wite(8, LOW;

se if(var == "y")

digital Wite(13, LOW;
digital Wite(12, H GH);
digital Wite(11, LOV;
digital Wite(10,LOV);



digital Wite(9, LOW;
digital Wite(8, LOW:;

else if(var == "'2z")

digital Wite(13, LOW;
digitalWite(12, H GH);
digitalWite(11, LOV;
digitalWite(10, H GH);
digital Wite(9, LOW;
digital Wite(8, LOW;
}
}

voi d setPunc(char var)
{
if(var == "a'")
{/1 Apost r ophe
digital Wite(13, H GH);
digital Wite(12, H GH);
digital Wite(11, LOV;
digital Wite(10, H GH);
digitalWite(9, H GH);
digital Wite(8, H GH);

else if(var == 'b" || var == 'c")
{/1/ Open and cl ose brackets are sane in Braille.
digitalWite(13, H GH);
digitalWite(12,LOV);
digital Wite(11, LOV;
digital Wite(10, H GH);
digital Wite(9, LOW;
digital Wite(8, LOW;

else if(var == 'd")

{/ 1 Coma
digital Wite(13, H GH);
digital Wite(12, LOV);
digital Wite(11, H GH);
digitalWite(10, H GH);
digitalWite(9, H GH);
digitalWite(8, H GH);

else if(var == "'e")

{/ 1 Excl amati on
digital Wite(13, H GH);
digital Wite(12, LOV);
digital Wite(11, LOV;
digital Wite(10, H GH);
digital Wite(9, LOW;
digital Wite(8, H GH);

else if(var == "f")

{/ ! Hyphen
digital Wite(13, H GH);
digitalWite(12, H GH);



digital Wite(11, LOV);
digital Wite(10, H GH);
digital Wite(9, H GH);
digital Wite(8, LOW;

else if(var == 'g")

{//Period
digitalWite(13, H GH);
digitalWite(12,LOV);
digitalWite(11, H GH);
digitalWite(10, H GH);
digital Wite(9, LOW;
digital Wite(8,LOW;

}

else if(var == '"h")

{//Question Mrk
digital Wite(13, H GH);
digital Wite(12, LOV);
digital Wite(11, LOV);
digital Wite(10, H GH);
digital Wite(9, H GH);
digital Wite(8, LOW;

else if(var == "i")

{// Open Quotations
digitalWite(13, H GH);
digitalWite(12,LOV);
digital Wite(11, LOV;
digital Wite(10, H GH);
digitalWite(9, H GH);
digital Wite(8,LOW;

else if(var == "j")

{/1Cl ose Quotations
digitalWite(13, H GH);
digital Wite(12, H GH);
digitalWite(11, LOV;
digital Wite(10, H GH);
digital Wite(9, LOW;
digital Wite(8, LOW;

else if(var == "k")

{// Sem col on
digitalWite(13, H GH);
digital Wite(12,LOV;
digital Wite(11, LOV;
digital Wite(10, H GH);
digitalWite(9, H GH);
digital Wite(8, H GH);



