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Abstract
q Currently, vision guided vehicles can only follow a predetermined path and 

struggle to respond to their surroundings. The primary goal of our research is to 
develop an autonomous vehicle capable of traveling to a location that 
compensates for the challenges mentioned previously while retaining its origin. 
This research is seeking to boost productivity in industrial settings by minimizing 
wasteful movement of work vehicles, resulting in less time lost. This application 
would then be added to a network of these vehicles to work in series with each 
other to avoid collisions.
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q Given a start and end point how will the robot dictate its path
q How will it detect nearby obstacles when dictating the path 

q Once the path is set, what control method will instruct the hardware towards the 
points of the path
q Implementation of control system within the parameters of our hardware

q On the software end what framework will be used to combine the different 
components together

q Figure 1 shows a visualization of the ideal 
path and actual path of the robotic platform 
during navigation overlaid against the 
reference map.  Meaningful deviation from 
the planned path at the first major turn 
occurred as the control system of the robot 
was not adjusted to the parameters of the 
vehicle.

1. ROS - Robot Operating Service is 
the framework that serves as a 
communication hub for all 
subsystems.  

2. Sensing – To curate the map, a 
LIDAR sensor uses laser scans to 
detect its surroundings.

3. Path planning – A* algorithm is 
used to produce navigation points 
when reference map is received.

4. Navigation Stack – Leverages 
generated path and output 
velocity and directional commands 
for motor actuation

5. Real-time Robot Pose 
Communication – Sharing of 
cartesian and quaternion 
coordinates of robot for control 
system

Fig. 1. Environmental map with reference and actual paths
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q Figure 2 depicts the error of between the 
actual and the ideal positions of the robotic 
platform throughout the entirety of the 
traversal period. 
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Fig. 2. Error Histogram with control system error Fig. 3. Error Histogram with control system error

q Figure 3 depicts the same data without the 
datapoints in which the control system was 
not adjusted to the vehicle parameters.

q Refine our perception layer to allow for responses to dynamic environment

q Optimize control layer for smoother traversal and account for backwards traversal for parking

q Design companion application for easy visualization of data and user input of target destination

q Create and implement a coordination layer to allow for interactions between multiple robotic 
platforms
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