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Simultaneous Localization and 
Mapping (SLAM) is a powerful tool 
that allows us to construct a map of a 
given space while simultaneously 
providing our estimated location 
within the map. This technique is 
already being used in a variety of 
applications, including autonomous 
cars, robot vacuums, etc. The goal of 
this project is to create a SLAM 
capable bot with only a single-plane 
laser sensor that provides an array of 
distances from itself to the closest 
obstacle in each direction. 

This project raises the question of how much data 
is really necessary to create a decent map. This 
laser scanning sensor can only generate 2D maps 
because of its single plane limitations, but is also 
much more versatile than a single beam laser 
sensor. The objective is to achieve the same goal of 
generating a SLAM capable machine but using as 
little resources as possible, so further research 
could target this motive. 
SLAM is still a growing field, and there are 
numerous future possibilities for low cost, low 
resource robots that could be used in conjunction 
with other fields. For instance, navigating newly 
discovered caves or burrows for geology or 
biology research using several SLAM capable 
robots would be safer than sending humans down 
to investigate first.

Software setup consisted of Ubuntu 20.04 as the running environment with ROS (Robot Operating 
System) running on top. ROS nodes are the actual code pieces that run the necessary tasks, and ROS 
topics connect these nodes together.

We used an off the shelf SLAM algorithm 
called Hector Mapping for this project. 
Hector SLAM uses only laser scan data (no 
odometry) to build a map and localize. 
However, it does require transform data 
that essentially manages the relevant 
coordinate frames (fig. 3).

Our initial research was on the ROS turtlebot 
gazebo package (fig. 4) to test Hector mapping 
on a virtual bot that published tf and scan data 
to rviz and hector mapping. Using the turtlebot 
teleop package, we could move the virtual bot 
around the environment and intake scan data. 
The map was generated in real time on RViz, a 
ROS graphing visualization tool (fig. 5).

For the actual sensor, we used a physical room in 
our lab to test the hector mapping algorithm (fig. 
6). This required an extra converting step using the 
pointcloud_to_laserscan  package to transform the 
range information for the mapping node to 
understand. After that, we published the tf and 
scan data from static transform publisher and the 
laser scan, respectively.
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The hardware consists of a 
raspberry pi 3 model B computer 
(fig. 1) connected to a time of 
flight Scanse sweep laser range 
finder with 360° horizontal FOV 
and 1 cm resolution (fig. 2).
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We were able to successfully generate 
maps of both the virtual and physical 
environments using the hector 
mapping package in conjunction with 
transform information plus the scan 
data coming from either the turtlebot 
or the sweep sensor.


