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Modules

New

Sensing (RasPi)
o IR
o Adapt to Raspb i ry Pi

Proce s ing
o filtex'ng

¢ Locating

Moving (Arduino)

o Orientation (sensor head)
o Position (cart)
Communication

o UART




Sensor head
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Turns independently from body

Two different axes
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Senses intensity / distance from fire
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51 rot_step - 1

52  threshold - 2000
53 epsilon - 50

54 True:

cOde 55 print("running™)
56 t1 - RC_analogRead(sensor_pinl) .
57 t2 - RC_analogRead(sensor_pin2) Reads IR sensors Wlth

58 t3 - RC_analogRead(sensor_pin3) RCtime circuit
59 t4 - RC_analogRead(sensor_pin4)
60 t5 - RC_analogRead(sensor_pin5

Sensor head 61 e =
62 print("t2 = ",t2)
63 print("t3 = ",t3)
64 rint("t4 = ",t4 . . g
65 ﬁrintﬁ--ts _ --:tsg Determines location of fire
66
67 (t1 < threshold t2 <threshold t3 < threshold):
68 ((abs(tl - t2) < epsilon abs(t2 ~ t3) < epsilon) (t2 < t1 t2 < t3)):
69 print("Stay\n")
70 (t1 > t3):
71 print("Go right\n™)
72 servol servol rot_step
73 (servol < 2):
74 servol - 2 Reorients sensor head
/[)
76 servo_h.ChangeDutyCycle(servol)
77 time.sleep(1)
78
79 -
80 print("Go left\n")
81 servol servol rot_step
82 (servol > 12):
83 servol 12
84
85 servo_h.ChangeDutyCycle(servol)
86 time.sleep(1)

Q7



Code

Sensor head

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

servo_h.ChangeDutyCycle(servol)
time.sleep(1)

(t4 < threshold t2 <threshold t5 < threshold):
((abs(t4 - t2) < epsilon abs(t2 - t5) < epsilon) (t2 < t4 t2 < t5)):
print("Stay\n")
(t4 > t5):
servo2 servo2 rot_step
(servo2 < 2):
servo2 P

servo_v.ChangeDutyCycle(servo2)
time.sleep(1)
print("Go down\n")

print("Go up\n™)
servo2 - servo2 rot_step

servo2 > 12): .
( servo2 13 Reorients sensor head

(vertically)

servo_v.ChangeDutyCycle(servo2)
time.sleep(1)

hor_pos (servol - 2) (128- 0) / (12- 2) Maps values to range

intensity (t2 + 18000) * (255- 128) / (20000+18000) + 128
hor_pos - str(int(hor_pos))
intensity - str(int(intensity))

print (hor_pos)

print (intensity)

ser.write(hor_pos.encode())

SEPIPEER R 0, Sends values to arduino
ser.write(intensity.encode())

ser.write('\n"'.encode())



Mobhile Cart

® Arduino

o  Four different states

m  Movement
e Turn right
e Turn left

e Approach

m Actuation

e Extinguisher (buzzer)



cart_code §

- W oid loop ()
Processin |
if (Serial.available()) '\
{
data = Serial.readStringUntil('\n');
Mobile Cart if(data.i Int () <mid)

hor_pos = data.toInt();

Serial.println("hor pos = ");
serial.println(hor_pos); Receives information from Raspberry Pi

o Allocates it in variables
{
intensity = data.tolInt();
Serial.println("intensity = ");

Serial.println(intensity);

move_cart (hor_pos, intensity);

- v

void move_cart (int hor_pos, int im:ensity)(l \

int epsilon = mid/10;
if (hor_pos < (mid/2 - epsilon)){
car_go(-1,0); > Calls for movement

else 1if(h < 1id/2 + epsilon)) . .

boetee Bf(hex pos - paitem according to necessity
car_go(0,intensity);

} else {

car_go(1,0);




cart_code §

-
I ro cessl “g void car_go(int dir,int intensity) {

int sr_1
int sr_2 90;
int sl 1 90;
int sl_2 90;
. if(dir == -1){
Mobile cart

80;
85;
85;
85;

e States teqaic = 0)¢

ntensity < 250 && intensity > 190)1

sr_1
sr_2
sl 1

nm un nn

Conditions Servo values

{

A.; (buzzer, HIGH); Activate
e (buzzer, LOW); actuator




Processing

MOblle Cart void move_cart_continuous (int hor_pos, intensity) {

med = (servo_max + servo_min) /2;

Mapping differentiators from input

dir = map (hor_pos,0,mid, - (sexrvo_max - servo_min)*weight_dir/2, (servo_max - servo_min)*weight_dir/2);

intensity,mid, input_max, - (servo_max - servo_min) *weight_int/2, (servo_max - servo_min) *weight_int/2);
. Continuous Check direction (+ or - may be reversed)
sr_1 = constrain(med dist - dir,servo_min, servo_max);
sr_ 2 = 1T dist - dir,servo_min, servo_max); . .
o ) dist - dir, servo min,sexvomax); @ OlNlgle command value assignment
sl 2 = co rair dist - dir,servo_min, servo_max);
Serial.print ("dist ");
Serial.println(dist);
Serial.p
Serial.p
myservo_rl.w
myservo_xr2.
myservo_11.
myservo_12.v
ay (100);




Bill of materials

Raspberry Pi Single board Raspberry Pi 4 1 $40.00

foundation computer

Arduino Microcontroller Arduino nano 1 $21.00

Adafruit Continuous servo FS90R 4 $27.99
motors

TowerPro Standard metal MG-995 2 $11.59
Servo Motor

Uxcell Infrared Sensor IR Receiver ) $1.50

photodiode
s PCB Board - 1 $2.00
Total $104.08




ectric circui

sensor pin

3V3 power o <o 5V power
GPI0 2 (SDA) 5V power
GPI0 3 (SCL) Ground
GPIO 4 (GPCLKO) o > GPIO 14 (TXD)
Ground o > GPIO 15 (RXD)
GPIO17 > GPIO 18 (PCM_CLI
GPIO 27 o > Ground
GPI022 > P10 23 [ ™
3v3 power GPIO 24 S sensar middle
GPI0 10 (MOSI) © Ground
GPI0 9 (MISO) GPIO 25 [ ansor right
GPIO 11 (SCLK) > GPIO 8 (CED)
Ground o > GPIOT (CEY)
GPI0 0 (1D._SD) > GPIO 1 (1D_SC)
GPIOS Ground
GPIOG o GPIO 12 (PWMo) "eriemel Sene
GPIO 13 (PWM1) o > Ground

Virtical servo

semscr
up
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Final
Prototype




Final
product




