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This article examines the viability of using Google Cartographer as a platform for
mapping a nearby area using a LIDAR (Light Detection and Ranging) and using the
map data generated by it to estimate an accurate position and navigate using a flight
controller accordingly.
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Google Cartographer — Cartographer is a system that provides real-time
simultaneous localization and mapping (SLAM) in 2D and 3D across multiple
platforms and sensor configurations.

Robot Operating System — ROS (Robot Operating System) provides
libraries and tools to help software developers create robot applications. It
provides hardware abstraction, device drivers, libraries, visualizers, message-
passing, package management, and more. ROS is licensed under an open
source, BSD license.

Google Cartographer with ROS is used as the software stack with some
changes to the scripts according to the hardware selection.

The hardware:

1) Velodyne VLP-16 — It’s a LIDAR or a Light Detection and Ranging
device. It is used to measure distance to a target by illuminating the target with
pulsed laser light and measuring the reflected pulses with a sensor. Differences
in laser return times and wavelengths can then be used to make digital 3-D
representations of the target.

2) Pixhawk PX4 (Cube) or Ardupilot— PX4 (Cube) autopilot is an open-
source autopilot system oriented toward inexpensive autonomous aircraft. It is
the flight controller which is the heart of the navigation side of this project.

3) NVIDIA Jetson TX1 — The Jetson TX1 is a full-featured development
platform for visual computing. It comes with a Linux environment, which
includes support for many common APIs, and is supported by NVIDIA's
complete development tool chain. Here, the Jetson is used as the main
controller board which has our software stack (ROS and Google Cartographer)
and communicates between the Pixhawk and the LIDAR.

4) Veyron 2x25a — This is the motor controller which reads PWM signals
from the pixhawk and translates it to the actuator motors.
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5) Motors — 2 motors are used in tank configuration, with tank tread
(wheels) for efficient and multidirectional movement of the robot.

The initial step is to download and compile all the ROS Libraries in the
Jetson (or any chosen board) from ROS official website. Once compiled the
Google Cartographer needs to be downloaded and compiled satisfying all the
dependencies.

Assuming the we already have our hardware setup ready and connected
(Jetson, Pixhawk, LIDAR and Motor controllers and the motors) we can move
on to testing each component but launching the rostopics for the major
components. (Jetson, Pixhawk and LIDAR).

The next step is to calibrate the flight controller (pixhawk) and verify the
map data (topic: /velodyne points) from the LIDAR. Once everything is
verified and calibrated, the flight controller should be set to guided mode
following which it should be armed.

The guided mode helps us send commands in form of goals to the flight
controller, and the controller will automatically navigate simple goals. The
initial setup is complete and the robot is now ready for testing.

For testing, another computer is used to remotely access the Jetson’s
graphical interface (optional). Assuming that the flight controller is already
armed and the points from the LIDAR are published (initial setup). Rviz
(comes with ROS), a graphical interface for visualizing map data, should be
launched and the all the map data from the topics should be added (/map,
/point_cloud?2, /pose etc.) to form a visual map and a position estimate on the
3D space in the program (Rviz) as seen in Figure 1.
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Figure 1. Mapping in Rviz
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The final step is to give it the robot a nav goal using the ‘2D Nav Goal’
button on Rviz and checking the accuracy of the robot to navigate simple
paths.

In our tests, we found that the aforementioned algorithm works well in
open spaces.

Today, in the age of driverless or self-drive cars, research in the area of
SLAM and navigation algorithms are the key to having a safer environment for
all living beings.
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