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Abstract—A prototype of all-terrain robot has been
fabricated as first module of project in developing a robot
for assistance in wildland firefighting. Aim is to follow
closely and inculcate most of the potential functions of a
ground robot as discussed in report by Texas Engineering
Extension Service [1]. Complete list of these functions is
as follows:

1. Hualing

. Direct Fire Suppression

. Mobile Weather Station

. Reconnoiter

. Hot Spot Identification

. Investigate Fire Hazard Zone.

SN hAWN

Through a series of mini-projects we have implemented
the first four functionalities. In this part we will add
following functions to existing robot prototype:

e Hot Spot Identification
e Investigate Fire Areas.

This will be done using a raspberry Pi camera, commu-
nication between Pi and arduino and some web-services
from Google.

Index Terms—unmanned ground robots, rescue robots,
wildfire, firefighting, rocker-bogie, Arduino

INTRODUCTION

This report presents the design considerations,
fabrication methods, underlying arduino sketch,
Raspberry Pi recipe, mechatronics design, code
documentation, results, and conclusions for the
Integrated term project. As we have been focusing,
wildfires have become a recent concern due
to increased frequency through out the world.
Wildland firefighting is not a novel engineering
domain though it is indeed a developing application
in the field of robotics. We tried to abate the gap
in desired functions and current implementations

adopted by smoke jumpers - the group of most
elite firefighting squads in USA.

As mentioned in the report [1] there are fewer
attempts in scientific literature regarding ways to
tackle requirements of wildland firefighters and
hence there are limited implementations like the
work being done under this project.

OBJECTIVE

The main purpose of the robot is to provide
assistance during wildfires by providing insightful
data, perform remote tasks and creating firelines. In
this Firelines or anchor points in terms of wildfire
fighting are basically natural or manually created
gaps in the vegetation beyond which wildfires do
not proceed due to absence of fuel. An example of
firelines is shown in the fig.[I] In order to meet these
requirements, the robot is quipped with capabilities
of remote operation, remote surveillance and remote
manipulation.

MECHANICAL DESIGN

Mobile Base: The robot uses rocker-bogie mech-
anism (shown in figure 2) as it allows robot to move
over obstacles as large as twice the size of robot
wheel while keeping all six wheels on ground during
the maneuver, example includes passing through
pile of fallen trees in our case. This is achieved
virtue of absence of springs and stub axles for
wheels. Springs and other suspension systems un-
desirably limit the tilt stability by the height of
centre of gravity and tend to tip easily as the loaded
side yields. Moreover, the mechanism minimizes
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