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A Firebreak is a gap
in vegetation or other
combustible material
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Abstmcl Thls paper presents a preliminary domain theory for
main. The domain theory is
based on a focus group hosted by the Texas Engineering Extension
Service with eight subject matter experts and nine technologists.
‘Wildland fire fighting is characterized by the large area affected and
the longer duration of the response. on the order of weeks or months.
The focus group identified six potential functions of a ground robot:
Itransport supplies, hoses, trunk lines, and people, 2) reconnunerthe
fire direction, speed. and other attri 3) direct fire supp
4) identify hot spots under canopies using thermal imaging, 5) inves-
tigate areas for fire hazards from dead trees and level burnt remnants,
and 6) serve as a movable weather station determining wind speed and
direction, relative humidity, fuel moisture and fuel temperature. The
desired funcuons, when oombmed with the general organizational,
and p in turn lead to anticipated
requirements for seven capabilities. These are mobility, navigation,
sensing, communications, dexterity, reusability, and transportability.
The paper concludes that the Squad Mission Support System (SMSS)
is a good match for these requirements. The description of the needed
functionality and capabilities is expected to be of use to hardware and
software developers.

Keywords: unmanned ground robots, rescue robots, wildfire,
firefighting
I. INTRODUCTION
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Fig. 1. Lockheed Martin Squad Mission Support System.

all weather conditions. Middle-sized ground robots, defined
here as weighing up to 5,000 pounds (2,267kg) and being
transportable via sling-load on a UH-60L or intemnally in the
CH-47 and CH-53 series helicopters, have been under develop-




DO WHAT?




We created a manipulator which can be
used to collect material in order to
inspect, observe, or survey, and we aim to
mount it on top of a mobile base with
rocker-bogie which can be used to move
through uneven conditions in wildland.

FUNFACT: FUN FACT:

At the moment mobile The rocker-bogie system is
manipulation is a subject of NASA's favored design for

major focus in development rovers.
and research environments,
and mobile manipulators, are
used in many areas.

Source:https://en.wikipedia.org/wi Sojourner, Spirit

ki/Mobile _manipulator#State of t i o
he_art Opportunity, and Curiosity

It has been used in multiple
mission robots:



https://en.wikipedia.org/wiki/NASA
https://en.wikipedia.org/wiki/Mars_rover
https://en.wikipedia.org/wiki/Sojourner_(rover)
https://en.wikipedia.org/wiki/Spirit_(rover)
https://en.wikipedia.org/wiki/Opportunity_(rover)
https://en.wikipedia.org/wiki/Curiosity_(rover)
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Hardware: Software:

- Raspberry Pi - MIT App Inventor -

- Arduino Mega - Google Firebase -

- Raspberry Pi Camera - RPi_Web_Interface -

- 1 Bluetooth Module (HC-05) - Arduino IDE

- 3 Motor driver (L298N) - Gedit on Raspbian

- Li-ion Battery (7.4V 1500mAh) - Raspbian Shell

- Humidity and Temperature (And with Little help from our smart phone)
Sensor (DHT 22)

- Ultrasonic Sensor (HC - SR04)

- gV Alkaline Cell

- Metal clamps for links

- Metal Gripper

- 6 DC Motors

-  Thumper Wheels

- Clamps, Hex Coupling, etc


https://appinventor.mit.edu/
https://console.firebase.google.com
https://elinux.org/RPi-Cam-Web-Interface




Arduino-App Bluetooth Communication

Data Sent :
DHT22 Sensor

Ultrasonic Sensor

Mobile App

App-Firebase Connection over Internet

Arduino

Data Sent:

Navigation Feedback

Firebase

Navigation Feedback relayed

Raspberry Pi

Navigation Feedback

Arduino-Pi Serial Communication(USB)

Firebase-Pi Communication




#include <SoftwareSerial.h=
#include <DHT.h=
#include <DHT_U.h=»

#define echopin 40 // echo pin

#define trigpin 44 // Trigger pin

#define DHTPIN 2 // Digital pin connected to the DHT sensor
#define DHTTYPE  DHT22 // DHT 22 (AM2302)

#define dht_pin 2 // Pin sensor is connected to

DHT_Unified dht(DHTPIN, DHTTYPE);
SoftwareSerial BT(22,24);

int MotorAinputl = 36;
int MotorAinput2 = 34;
int MotorBinputl = 4;
int MotorBinput2 = 5
int MotorCinputl = 6;
int MotorCinput2 = 7;
int MotorDinputl = 8;
int MotorDinput2 = §;
int MotorEinputl = 10;
int MotorEinput2 = 11;
int MotorFinputl = 12;
int MotorFinput2 = 14;

int state;
int Speed = 130;

uint32_t delayMS; // hunidity sensor,

int temp;
int hum;

int timer = 0;

int distanceFwd;
long duration;

int chk = @;
int set = 10;

// Functions
yoid backward(){
digitalWrite (36, HIGH); digitalWrite (34,LON);digitalWrite (4, LON);digitalWrite (5, HIGH); digitalWrite (6, HIGH) ;digitalWrite(7, LON);digitalWrite(8, LOW); digitalWrite (9, HIGH) ;digitalWrite (10, LON) ;digitalWrite (11, HIGH) ;digitalWrite {12, LOW); digitalWrite (14,HIGH); }

void forward(){




// Functions
void backward(){
digitalWrite(36,HIGH);digitalWrite (34, LOW);digitalWrite (4, LON);digitalWrite (S, HIGH) ;digitalWrite (6, HIGH) ;digitalWrite (7, LON);digitalWrite (8, LOW);digitalWrite (9, HIGH) ;digitalWrite (16, LON);digitalWrite (11, HIGH) ;digitalWrite {12, LON) ;digitalWrite(14,HIGH)}; }

void forvard (}{
digitalWrite (36, LOW);digitalWrite (34, HIGH); digitalWrite(4,HIGH);digitalWrite(S,LON); digitalWrite(6,LOW);digitalWrite (7, HIGH);digitalWrite (8, HIGH);digitalWrite (9, LON);digitalwrite (10, HIGH) ;digitalWrite (11, LON);digitalWrite (12, HIGH) ;digitaliWrite (14, LOW); }

void turnRight (}{
digitalWrite(36,LON);digitalWrite (34, HIGH) ;digitalWrite {6, LON);digitalWrite(7,HIGH) ;digitalWrite (10, HIGH); digitalWrite(1l,LON);digitalWrite (4, LON);digitalWrite (S, HIGH);digitalWrite(8,LON);digitalirite (9, HIGH) digitalWrite (12, LON);digitalWrite (14, HIGH):}

void turnleft{(}{
digitalWrite(36,HIGH);digitalWrite(34,LON); digitalWrite(6,HIGH);digitalWrite(7,LOW); digitalWrite(10,LOW);digitalWrite(11,HIGH); digitalWrite(4,HIGH);digitalWrite(S,LON);digitalWrite(8,HIGH);digitalWrite (9, LON);digitalWrite(12,HIGH);digitalWrite (14,LO0N);}

void Stop{}{
digitalWrite(36,L0N); digitalWrite(34,LO0N); digitalWrite(4,LON); digitalWrite(S,LOM); digitalWrite(6,LOM); digitalWrite(7,LOW);digitalWrite(8,LOWN);digitalWrite(9,LON);digitalWrite (10, LON);digitalWrite (11, LON); digitalWrite{12,LON); digitalwrite{14,LON);}

Tong data()
{ digitalWrite(trigpin,LOW); delayMicroseconds(2); digitalWrite(trigpin,HIGH); delayMicroseconds(10); duration=pulseIn (echopin,HIGH);
return duration / 29 / 2; }

void setup() {
// ultrasonic

pinMode {trigpin, OUTPUT);
pinMode {echopin, INPUT };

// Temp and humidity

dht.begin();
/{ Print temperature sensor details,
sensor_t sensor;
dht. temperature (). getSensor {&sensor);

// Print humidity sensor details.
dht.humidity (}.getSensor{&sensor);

// Set delay between sensor readings based on sensor details.
/{delayMS = sensor.min_delay / 1000;

/7 Motor
pinkode (Motorainputl, OUTPUT);
pinkode {(Motordinput2, OUTPUT);
pinMode {MotorBinputl, OUTPUT);
pinkode {MotorBinput2, OUTPUT);
pinkode (MotorCinputl, OUTPUT);
pintode {MotorCinput2, OUTPUT);




/f Motor /f if the state is '4' the motor will turn right initial
pinMode (Motorainputl, OUTPUT); else if {cmmd == '3')}{turnRight({};:Serial.println{"Turn RIGHT"};}
pinMode {(Motorainput2, OUTPUT);
pinMode (MotorBinputl, OUTPUT); /7 1if the state is 'S' the motor will Stop initial
pinMode (MotorBinput2, OUTPUT); else if {cmmd == '0') {Stop(};Serial.printin{"STOP!")};}
pinMode {(MotorCinputl, OUTPUT);
pinMode (MotorCinput2, OUTPUT);
pinMode (MotorDinputl, OUTPUT);
pinMode (MotorDinput2, OUTPLT);
pinMode (MotorEinputl, OUTPUT); if(BT.available() == 0){
pinMode (MotorEinput2, OUTPUT); //Serial.println{"Connected"};
pinMode (MotorFinputl, OUTPUT); state = BT.read();
pinMode (MotorFinput2, OUTPUT); //Serial.println{state};

if{state » 10) { Speed = state:}
// initialize serial communication at 9600 bits per second:
Serial.begin (9600); timer = timer+l;
BT.begin{9600); // Setting the baud rate of Software Serial Library //BT.print{"timer: "};
1 //ET.println{tiner);

char cmmd; 1if(timer==200)}{
if (distanceFwd>200){distanceFwd=200;}
void loop(} { BT.print("a");
//1f some date is sent, reads it and saves in state BT.print{":");
if (Serial.available(}) { BT.print{distanceFwd); //send distance to MIT &pp
cmnd = Serial.read(); BT.println{";");
//Serial.print{"You sent Arduino: "};
Serial.println{cmmd); H

//delay (5);

if (timer=300){
distancePwd = data(); sensors_event_t event;
Serial.println{distanceFwd);

dht.temperature(}.getEvent {&event);
if({distanceFwd=set) && {chk==1))}{chk = 2; Stop{};} temp = event.temperature;|
if {distancePwd=set){chk = 0;}

) . L dht.humidity () .getEvent (&event);
// if the state is '1' the DC motor will go forward initial hum = event.relative_humidity;

if ({emmd == '1') && (chk==0)}{chk = 1; forward();Serial.printin{"Go Forward!");} ElT.pu:int("B");
i ; b BT.print{";"};
// if the state is '2' the motor will Reverse initial BT.print{temp}; //send distance to MIT app
else if (cmmd == '4')}{backward();Serial.println{"Reverse!"};} BT.print{";");
¢ —— BT.print{hum}; //send distance to MIT app
// 1f the state is '3' the motor will turn left initial BT.println{";");
else if (emmd == '2'){turnLeft();Serial.println{"Turn LEFT"};} timer = 0;

T
// if the state is '4' the motor will turn right initial J/delay (1);
else if (cmmd == '3')fturnRight(};Serial.println{"Turn RIGHT"};}|

H
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$ sudo apt-get python-firefox

$ git clone
https://github.com/silvanmelchior/RPiCam\Webl
nterface.qit

$ cd RPi_Cam_Web _Interface

$ ./install.sh

#!1/usr/bin/env python3

import serial

from firebase import firebase
import time

if name == ' main
ser = serial.Serial('/dev/ttyACMO', 9600, timeout=1)
ser.flush()
firebase = firebase.FirebaseApplication('https://wildfire-robot.firebaseio.com/', None)

while True:
# ser.write(b"Hello from Raspberry Pi!\n")
line = ser.readline().decode('utf-8"').rstrip()
direction = firebase.get('/wildfire-robot', 'data')
print(line)
print("\n")
ser.write(str(direction))



https://github.com/silvanmelchior/RPiCamWebInterface.git
https://github.com/silvanmelchior/RPiCamWebInterface.git

Video link :




Thank You!
Suggestions + Questions?




