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 Step 2: £ Serial MonitorE

digitalRead — high / low
analogRead — range
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Controller.ino
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#define joyiX
#define joylyY
#define joy2X
#define joy2yY

ALS
Al4
AlQ
A1l

int x1Value =
int ylValue =
int x2Value =
int y2Value =

void setup() {

Serial.begin(9600);
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17
18
19
29
21
22
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33

void loop

x1Value
ylValue
x2Value
y2Value

Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
Serial.

01

analogRead(joylX);

analogRead(joylY);

analogRead(joy2X);

analogRead(joy2Y);

print(x1Value);
print("\t");
print(ylValue);
print("\t");
print(x2Value);
print("\t");
println(y2Value);

delay(1e0);
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MegaPi Pro Shield Power Indicator Lamp

mtertace tor RJ25

. PWB > {413 E

|(-255, 255)| — (0, 255)
e (analog)
I e Bl 1+ Bl 2 --> {47
(HIGH(1)/LOW(0))
i o | i (digital) #define LR BIZ2 39
Stepping Motor Inferfice X 4 pinMode (LR BI2, OUTPUT):

JDC Notor Intertace X 8

| oy A digitalWrite (RF BI2, LOW);
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RR = Right Rear (£ + £)
RF = Right Front (& + &i)
LR = Left Rear (& + #)

LF = Left Front (Z& + &)
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#define RF_BI1
#define RF_BI2
#define RF_PWM

#define RR_BI1
#define RR_BI2
#define RR_PWM

#define LF_BI2
#define LF_BI1
#define LF_PWM

#define LR_BI2
#define LR_BI1
#define LR_PWM

int speed_slow
int speed_fast

34
35
12

37
36

42
43

39
29

100;
250;

20
21
22
23
24
25
26
27
28
29
3e
31
32
33
34
35
36

void setup() @

pinMode (RR_PUWM,
pinMode (LF_PWM,
pinMode (LR_PWM,
pinMode (RF_PWM,

pinMode (RF_BI1,
pinMode (RF_BI2,
pinMode (RR_BI1,
pinMode (RR_BI2,
pinMode (LF_BI1,
pinMode (LF_BI2,
pinMode (LR_BI1,
pinMode (LR_BI2,

)s
)s
)s
)s
)s
)s
)s
)s

void loop() {

//RF
digitalWrite(
digitalWrite(
analoghirite(
delay(2€00);
analoghirite(

3 B

5

s, speed_slow);
, @)

//RR

digitalWrite(RR_BI1, HIGH);
digitalWrite(RR_BI2, LOW);
analoghrite(RR_PWM, speed_slow);
delay(2€00);

analoghirite (RR_PWM, ©);

//LF

//LR
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#define
#define
#define

#define
#define
#define

#define
#define
#define

#define
#define
#define

#define
#define
#define
#define

JIES I TYES

RF_BI1 34
RF_BI2 35
RF_PWM 12

RR_BI1 37
RR_BI2 36
RR_PWM 8

LF_BI1 43
LF_BI2 42
LF_PWM 9

LR_BI1 29
LR_BI2 39
LR_PWM 5

joylX A9
JjoylY A4
joy2X Ale
joy2Y Al1

int x1Value

[}

int ylValue
int x2Value
int y2Value
int deadzone
int middle_x

]
2@ 0 0 O
-

e

int middle_y

void setup() {

pinMode (RF_BI1,
pinMode (RF_BI2,
pinMode (RF_PWM,

pinMode (RR_BI1,
pinMode (RR_BI2,
pinMode (RR_PWM,

pinMode (LF_BI1,
pinMode (LF_BI2,
pinMode (LF_PWM,

pinMode (LR_BI1,
pinMode (LR_BI2,
pinMode (LR_PWM,

.-

. e

OUTPUT) ;
OUTPUT) ;
OUTPUT) ;

OUTPUT) ;
OUTPUT) ;
OUTPUT) ;

OUTPUT) ;
OUTPUT) ;
OUTPUT);

OUTPUT) ;
OUTPUT) ;
OUTPUT) ;

Serial.begin(9600);

void

controlRF(int BI1,

int BI2,

void

controlRR(int BI1,

int BI2,

void

controlLF(int BI1,

int BI2,

void

controlLR(int BI1,

int BI2,

int

int

int

int

speed){

speed){

speed){

speed){
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void loop() {

x1Value = analogRead(joylX);
ylValue = analogRead(joylY);
x2Value = analogRead(joy2X);
y2Value = analogRead(joy2Y);

if({(xdvalue >= {(middle x - deadzone) && x1Value <= (middle x + deadzone) && (y1Value >= middle_y + deadzone))){
straight forward slope = inf
int yaxis = abs(map{ylValue, @, 978, -255, 255));
controlRF(1, @, yaxis);
controlRR(1, @, yaxis);
controllF(@, 1, yaxis);
controllR(@, 1, yaxis);
Serial.println("forward");
}
else if((x1lValue >= (middle_x - deadzone) 8& x1Value <= (middle_x + deadzone) && (ylValue <= middle_y - deadzone})){
//backwards slope = inf
int yaxis = abs(map{ylValue, @, 978, -255, 255));
controlRF(@, 1, yaxis);
controlRR(@, 1, yaxis);
controlLF(1, @, yaxis);
controllR(1, ©, yaxis);
Serial.println(“backward");
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else if((xlValue >= middle_x + deadzone) & (| ) ¢

//sideways RIGHT slope = @
int xaxis
controlRF
controlRR
controllF
controllR
Serial.println("sidewaysRIGHT");
}
else if(
//sideways LEFT slope = @
int xaxis - [wer (R ;
controlRF \H
controlRR ) s
controllF )s
controllR )H
Serial.println("sidewaysLEFT");
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else if((x1vValue >= (middle_x + deadzone)) && (ylValue >= (middle_y + deadzone))){
else if(

//diagonal 45 degrees ) {

diag 225 g
double current_length = sgrt )s i .-
R = double current_length = sqrt(
int speed = abs(map( )5 =

int speed = abs(map(

Serial.println("Diagon 45");) .- Serial.println("Diagon 225");

¥ }

1z i () . << (I
//diagonal 135 degrees //diagonal 315 degress

double current_length = sqrt (I ); | (0.°l¢ curremt_lene
ink speed = ahs (mep S i s

Serial.println("Diagon 315");
Serial.println("Diagon 135"); }

¥



KAV else{}

else{
controllLF(@, @, 0);
controlRR(0, 0, 0);
controlRF(©, @, 0);
controllLR(@, @, 09);
Serial.println("Idle");
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//CW

int yaxis = [Jll(map (N ) ;

controllLF
controlRR

controlRF
controllLR ;
Serial.println("Rotate CW");

-
]

-
3

else if((y2value [N ) |

//CCW

int yaxis = [[lll(map (N ) ;
controllLF s

controlRR
controlRF
controllLR O
Serial.println("Rotate CCW");

3

]
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#define RF_BI1

#define RF_BI2

efine RF_PWM

#define LF_BI1

fine LF_BI2

#define LF_PWM

fine LR_BI1

efine LR_BI2

#define LR_PWM

#define joylX

#define joylY

#define joy2X

int
int
int
int
int
int
int
int

int

ne joy2Y

x1Value =
ylValue =
x2Value =
y2Value =
deadzone

middle _x =
middle_y =
middle_y2

upper_boun

34
35
12

37
36

43
42

29
39
5

A9
A4
Al®
All

>
>

>

@ 0 0 6

H
5;

470;
502;

= 432,
d = 1024;

-\=

bl _length = sqrt(sq(1024.0-470) + sq(19024.0-502));
double ref_slope = (float(upper_bound) - middle_y)/(upper_bound - middle_x);

Total_length: B5FN%E 2 Ml ix =R B

ref_slope: 45FE T, et — R PO EHERE
RS

void setup() {

—

.
pinMode (RF_BI1, OUTPUT);
pinMode (RF_BI2, OUTPUT);
pinMode (RF_PWM, OUTPUT);

pinMode (RR_BI1, OUTPUT);
pinMode (RR_BI2, OUTPUT);
pinMode (RR_PWM, OUTPUT);

pinMode (LF_BI1, OUTPUT);
pinMode (LF_BI2, OUTPUT);
pinMode (LF_PWM, OUTPUT);

pinMode (LR_BI1, OUTPUT);
pinMode (LR_BI2, OUTPUT);
pinMode (LR_PWM, OUTPUT);
Serial.begin(9600);
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void controlRF(int BI1, int BI2, int speed){ 79 int lengthtospeed(){
digitalWrite(RF_BI1, BI1); 80 double current_length = sgrt(sq(float(x1lValue) - middle x) + sq(float(ylValue) - middle y));
digitalWrite(RF_BI2, BI2); 81 int dir_speed = abs(map(current_length, @, total_length, @, 255)); //Length ratio to speed
analoglirite (RF_PWM, speed); 82 return dir_speed;

j 83 )

void controlRR(int BI1, int BI2, int speed){
digitalWrite(RR_BI1, BI1);

digitalWrite(RR_BI2, BI2); Iengthtospeed () ;I%_EJ'E*@E&EJ’E

analoglirite (RR_PWM, speed);

(S

void controlLF(int BI1, int BI2, int speed){
digitalWrite(LF_BI2, BI2);
digitalWrite(LF_BI1, BI1);
analoglirite (LF_PWM, speed);

—

void controlLR(int BI1, int BI2, int speed){
digitalWrite(LR_BI2, BI2);
digitalWrite(LR_BI1, BI1);
analoglirite (LR_PWM, speed);

—
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86
87
88
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91
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

i

void loop() {
// put your main code here, to run repeatedly:

x1Value = analogRead(joylX);
ylValue = analogRead(joylY);

x2Value = analogRead(joy2X);
y2Value = analogRead(joy2Y);

double slope = (ylValue - 502.0)/(x1Value - 470.0);
if(slope > © &% ylValue >= (middle_y + deadzone) && x1Value >= (middle_x + deadzone)){
//First Quadrant
if(slope > (ref_slope + ©.11)){ //towards North
int dir_speed = lengthtospeed();
int angle_speed = map(slope*100, ref_slope*10@, ((upper_bound-middle_y)/(middle_x+deadzone-middle x))*10@, 5000, dir_speed*100)/100;
Serial.println(slope);
//Serial.println(dir_speed);
Serial.println(angle_speed);
controlRF(1, @, angle_speed);
controllLR(®, 1, angle_speed);
controlLF(@, 1, dir_speed);
controlRR(1, ©, dir_speed);
Serial.println(“"Diagonal 45 w/North");



i

107 v else if(slope < { //towards East

108 int dir_speed = lengthtospeed();
109 int angle_speed =

11e controlRF )
111 controllLR ) B
112 controlLF

113 controlRR

114 Serial.println("Diagonal 45 w/East");
115 }

116 v else{

117 int dir_speed = lengthtospeed();
118 controlRF

119 controllLR

120 controllLF d

121 controlRR -

122 Serial.println("Diagonal 45");
123 }

124 }
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125
126
127
1238
129
130
131
132
133
134
135

<lse 17 =1ope I 5 I

/Third Quadrant

s+ (s1cre [
int dir_speed = lengthtospeed
int angle_speed = map(
controlRF
controllLR
controllLF
controlRR
Serial.println(“Diagonal 225 w/South™);




i

136 else if(slope [NGTEGTNEGEGEGEGN)

137 int dir_speed = lengthtospeed();
138 int angle_speed = map(

139 controlRF( 3
140 controllR( -
141 controlLF(

142 controlRR(

143 Serial.println("Diagonal 225 w/West");
144 }

145 else{

146 int dir_speed = lengthtospeed();

147 controlRF(

148 controlLR(

149 controlLF(

150 controlRR(

151 Serial.println("Diagonal 225");

152 }
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155 //Second quadrant

156 if(slope > (_){

157 int dir_speed = lengthtospeed();

158 int angle_speed = map H

159 controlLF(
160 controlRR(
161 controlRF(

162 controlLR(

163 Serial.println("Diagonal 135 w/West");
164 }

165 else if(slope < _){
166 int dir_speed = lengthtospeed();

167 int angle_speed = map

168 controlLF(

169 controlRR(

170 controlRF(

171 controlLR(

172 Serial.println(“Diagonal 135 w/North");
173 }

174 else{

175 int dir_speed = lengthtospeed();

176 controlLF(

177 controlRR(

178 controlRF( 3

179 controlLR( £

180 Serial.println(“Diagonal 135");
181 }

182 }
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184 //Fourth quadrant

185 \ if(slope > ){

186 int dir_speed = lengthtospeed();

187 int angle_speed = map H
188 controlLF

189 controlRR

190 controlRF

191 controllLR

192 Serial.println("Diagonal 315 w/East");
193 }

194 ~ else if(slope < [ NEGEEGEGEGEGEG
195 int dir_speed = lengthtospeed();

196 int angle_speed = map(

197 controllF

198 controlRR

199 controlRF

200 controllR

201 Serial.println("Diagonal 315 w/South");
202 }

203 Vv else{

204 int dir_speed = lengthtospeed();
205 controllLF

206 controlRR

207 controlRF

203 controllR

209 Serial.println("Diagonal 315");

210 }
211 }




212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

i

else if(- >= (middle_x + deadzone)){

¥

else if (il <= (middle_x - deadzone)){ //EE

158

int xaxis = abs (map (N ;
controlRF( ;
controlRR(
controllLF(
controllLR(
Serial.println("sidewaysRIGHT");

&
2

.
&

.
>

int xaxis = abs(map(
controlRF(
controlRR(
controllLF(
controllLR(
Serial.println("sidewaysLEFT");

).
J
2
.
&

.
>

.
&

229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
243
249
250
251

else if(ylvalue >=
int yaxis = abs(map(
controlRF(
controlRR(
controllLF(

controlLR( )3
Serial.println("forward");
¥
else if(ylvalue <=
int yaxis = abs(map( )3
controlRF(
controlRR( ) 5
controllLF( )3
controlLR( ) ;3
Serial.println("backward");
¥
else{

controllLF(@, @, @);
controlRR(@, @, 0);
controlRF(@, @0, 0);
controlLR(@, @, 0);
//Serial.println("Idle");

¥
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252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271

—

if((y2vValue >= (middle_y2 + deadzone))){
//CW
int yaxis = abs(map(y2Value, @, 1024, -255,
controlLF(@, 1, yaxis);
controlRR(@, 1, yaxis);
controlRF(@, 1, yaxis);
controllLR(@®, 1, yaxis);
Serial.println("Rotate CW");

¥

else if((y2Value <= (middle_y2 - deadzone))){
//CCW
int yaxis = abs(map(y2Value, 0, 1024, -255,
controlLF(1, @, yaxis);
controlRR(1, @, yaxis);
controlRF(1, @, yaxis);
controlLR(1, @, yaxis);
Serial.println("Rotate CCW");

255));

255));
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