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Autonomous Vehicle System For NAO Robot

Abstract

This autonomous vehicle system was developed to 
enable a NAO robot to give guided tours of the NIU 
engineering building. This would be accomplished by 
designing a custom vehicle platform along with a 
series of python algorithms and pairing it with a NAO 
robot.

Introduction
The NAO robot is an 
advanced piece of
robotic hardware. It is 
capable of speaking, 
listening, walking, and 
much more. However,
at the speed it walks, a
tour of a single building 
could take much longer 
than most people would 
prefer. The inability of
the NAO robot to
maneuver quickly
around the building is where we derive the 
purpose for our project. We seek to design a device 

to transport the NAO robot so that 
it can maintain the human walking 
pace of approximately three miles 
per hour. In addition, we seek to 
design a meaningful robot human 
interface to make receiving a guided 
tour from a small robot a natural 
experience for people visiting the 
engineering building.

Methods and Materials
Mechanical:
Autonomous vehicle designed in Inventor comprised 
of two 304mm and two 609mm 10/10 series 80/20 
aluminum chassis sections. The system utilizes four 
100mm Mecanum wheels with 2024 high strength 
aluminum motor mounts. The hardware mount 
consists of 4.75mm scratch resistant acrylic.

Electrical:
The system utilizes a 12V 
142-Watt Hour lithium-ion
rechargeable battery to power
all electrical components. It
uses four 12V DC motors with 
two dual channel motor drivers 
controlled by a Rasberry-Pi-4B
Microcomputer.

Software:
The software for this project
Was written entirely in Python. It uses color sensing 
image processing along with a motor control algorithm 
to follow a blue line, it detects QR codes to send ques 
to the NAO robot, and it uses an Intel RealSense 
D435 depth sensing camera to detect depth which 
would be paired with an object detection algorithm in 
order to avoid objects in the way.

Discussion / Results
Through the work done by team 69, this gives the next 
team a good starting point. The main portion of the 
software algorithms are complete, the frame is built, 
and the electrical components have been picked and 
function properly. Minor 
tweaking may need to be 
done to the existing
algorithms in order to make
the system the best it can 
be.

Conclusions
By using the resources at our disposal we were able 
to produce a theoretically working vehicle through 
software simulation. Due to unfortunate 
circumstances, the real testing and final product were 
not able to be seen as it was not possible to meet as a 
team for the second half of the spring semester.
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