Appendix I

Arduino State Machine

#define tu 125

byte Legs[] = {6, 7, 8, 9, 10, 11, 12, 13};
byte n_Legs sizeof (Legs)/sizeof (byte) ;
byte LF1, LF2, LH1, LH2, RH2, RH1, RF2, RF1;
int prev_state = 5;

00 O Ui Wi

/% Setup up serial communication and digital
9 output pins */
10 void setup() {

11 Serial.begin (9600) ;

12 for (byte i = 0; i < n_Legs; i++) {
13 pinMode (Legs [i], OUTPUT);

14 }

15 ¥

16

17 /* Set pin n */

18 wvoid hi(byte n) {

19 digitalWrite(n, HIGH);
20 %

22 /* Clear pin n */

23 void lo(byte n) {

24 digitalWrite(n, LOW);
25 %

27 /* Moves quadruped in a straight line
28 Values of state:

29 0 - relative forward
30 1 - relative left
31 2 - relative backward

32 3 - relative rTight
33 Cycle takes 10 time units */
34 void move_forward(int state) {

35 if (state != prev_state) {
36 prev_state = state;

37 switch (state) {

38 case O:

39 LF1 = Legs[0];
40 LF2 = Legs[1];
41 LH1 = Legs[2];
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case 1:

LF1
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RF1

case 2:

default:

}
}
// 0 tu
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Legs [3];
Legs [4];
Legs [5];
Legs [6];
Legs [7]1;

Legs [2];
Legs [3];
Legs [4];
Legs [5];
Legs [6];
Legs [7];
Legs [0];
Legs [1];

Legs [4];
Legs [5];
Legs [6];
Legs [7];
Legs [0];
Legs [1];
Legs [2];
Legs [3];

Legs [6];
Legs [7]1;
Legs [0];
Legs [1];
Legs [2];
Legs [3];
Legs [4];
Legs [5];

// LF, RH 4n phase I

// RF, LH in phase

hi (LF2);
hi (RH2) ;
lo(RF1);
lo(LH1);

delay (tu);
// 1 tu
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// LF, RH in phase II
hi(LF1);
hi (RH1) ;

delay (tu);
delay (tu);
// 3 tu

// LF, RH 4n phase III
lo(LF2);
lo(RH2);

delay (tu);
delay (tu);
// 5 tu

// LF, RH in phase IV
// RF, LH in phase I
1o (LF1);

lo(RH1);

hi (RF2);

hi (LH2);

delay (tu);
// 6 tu

// RF, LH in phase II
hi(RF1);
hi(LH1);

delay (tu);
delay (tu);
// 8 tu

// RF, LH in phase III
lo(RF2);
lo(LH2);

delay (tu);
delay (tu);

// 10 tu

// end of cycle
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/* Grasp with 4 channels in 2 diametrically
opposed legs */
void grasp() {
prev_state = 4;
hi(Legs [0]);
hi(Legs[1]);
hi(Legs [4]);
hi(Legs [5]);
}

/% Test each channel by <inflating and deflating 4 time
units each */
void test() {
prev_state = 5;
for (int i = 0; i < n_Legs; i++) {
hi(Legs[i]);
delay (tu);
delay (tu);
delay (tu);
delay (tu);
lo(Legs[il);
delay (tu);
delay (tu);
delay (tu);
delay (tu);

}

/* Close all channels */
void halt () {
prev_state = 6;
for (int i = 0; i < n_Legs; i++) {
lo(Legs[i]);
}
}

/* State machine */
void handle (int state) {
if (state >= 0 && state <= 3) move_forward(state);
else if (state == 4) grasp();
else if (state == 5) test();
else halt();
}

/* Main loop, polls for serial communication, then

12



177 4invokes state handler */
178 void loop () {

179 if (Serial.available()) {

180 int state = Serial.parselnt();
181 handle(state) ;

182 }

183 %

13



