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Abstract

As a response to the transportation related difficulties faced by large cities, San Jose State
University through their Mechanical Engineering senior design project program have attempted
to create a sustainable alternative way of transportation called SPARTAN Superway. As part of
the 2018/2019 small scale control’s Superway team, we attempted to improve the design made
on last year’s controls model.

The design changes were made to improve the functionality of the system. This was
made possible by substituting the electronic components used to automate, steer and power the
system and restructuring the operative design of the system via a new control and User Interface
model. The basis of these changes was the difficulties faced last year during the Makers Faire
exhibition.

The changes made on the electronics components were the results of a comparative
performance between brushed motors and brushless motors in term of usage durability, speed
and torque. The motor displayed during the exhibition day was a 28YBJ-48 DC 5V stepper
motor and although our stepper motor had a high usage durability, it did not have enough speed
to overcome some of track imperfections. As for the charging method, last year’s required the
team to manually take the podcar off the track in order for it to be charged. Therefore, this year’s
model have implemented an inductive charging system in the track that for the most part did
charge the podcars at a reasonable rate. As for the control system functionality, it was changed
from last year by adding functions such as, a pick-up station for the user, sending the nearest
podcar to the pick-up location and adding a cancel ride button. As a result of these changes the
Arduino code controlling the podcars was altered as well and still requires some improvement.
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Executive Summary
Introduction and Objectives

In majority of cities in the United States and around the world, CO, emitting cars are the
most used mean of transportation, therefore creating issues such as fossil fuels pollution, dusts
pollution, congestions, accidents, etc. In order to solve those transportation related issues,
scientists, engineers and innovators came up with green and eco friendly solutions such as
hybrids cars, electric trains, electric vehicles etc. Although those solutions improve some aspects
of the transportation industry, they do not resolve problems related to accidents, overcrowding
and traffic.

As an attempt to solve these issues SPARTAN Superway offers a Solar Power
Autonomous Public transportation system. The system would be composed of fully sustainable
network of pod cars facilitating the transit of users. The podcars would be mounted on elevated
rails, and fixed through a bogie assembly. Moreover, each Superway stations would allow users
to order podcars at any given moment without any schedule restriction, unlike buses and light
rail. As aforementioned, the podcars would be on elevated rails, which would not compete with
other transportations vehicles or infrastructure located on the ground.

The Spartan Superway project is composed of three different teams (Full scale, half scale
and small scale) representing the functionality of the system on different scale. As part of the
small scale controls team, we focused on building a controllable system that would allow the
user to order any podcar at a pick up stations, to any desired drop off stations, as well as avoiding
collisions with other podcars in the process. This whole system would be controlled via a
Raspberry Pi tablet User Interface and Arduino Megas in each pod car device.

Figure 1. Completed podcar
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Procedure and Results

The above illustrated figure was the end design of this year model. Extra components
such as inductive charger emitter and receptor were added to the system as well as a charging
station. Furthermore, some Graphical User Interface functions on the Raspberry Pi tablet were
added to answer real life demand. Lastly, the motor was changed from a brushed DC motor to a
28YBJ-48 DC 5V stepper motor to attempt to increase the usage durability and avoid over usage
during the display date.

Conclusion and Recommendations

As our control system design changes were implemented, the functionality of the system
were improved, but also resulted in severals unattended consequences. The changes made to the
motor coupled with the new track and boogie design, did not allow for the pod cars to freely
move along the track as desired due to some slippage between the wheels and track. Nonetheless,
this setback can be improved by proper leveling of the track as well as a bogie system that would
allow for the wheel to stick to the track at all time. The charging station were operational as
designed, however adjusting the height and the horizontal distance from the receiver coil placed
on the door of the podcar, to the emitter coil on the charging station would result in an even
better charging power. As for the system’s automation, the new Graphical User Interface (GUI)
design was operational. Although few testing were made on the track due to the aforementioned
issue of the wheels slipping, a strong base code system and device modules were established this
year for upcoming years to improve on. Additional technical background information would
further be discussed in order to facilitate future design improvements.

Introduction

Goals of the SPARTAN Superway

The main objective of the Superway team is to provide a simple, but yet pertinent
solution to the issue of air pollution. The automated network system of podcars used in the
project, will be powered by solar energy source making it totally sustainable. Moreover, Spartan
Superway intends to tackle issues related to public transportation and congestion in major cities.
As more cities expand and become urbanized, the number of vehicles per household also
increase. This phenomenon leads to major traffics, accidents, degradation of roads, constant road
repairs etc. Having a rail system placed at a height on top of the ground so that it may not
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