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Introduction & Motivation
Team Kanaloa is striving to become leaders in Marine Autonomy and help with 

underwater research in the pacific. Using a Wave Adaptive Modular Vessel (WAM-V) as 
our platform, we continue to develop hardware and software designs to help us reach our 
goal.  The objective of this part of the project is to develop a waypoint navigation module 
that will allow a user to input specific coordinates (waypoints) that the WAM-V can navigate 
to autonomously while avoiding unexpected obstacles.  

Project Description

Materials & Methods

Results

Conclusion
Within the coming months, we plan to build upon this design to create more robust path 
planning and obstacle avoidance modules. In the future, we intend to survey the environment 
which involves generating a map of detected obstacles and then processing the optimal path 
from point A to B.
 

Sensor Inputs:
● GPS (Global Positioning System)
● IMU (Inertial Measurement Unit)
● LiDAR (Light Detection and Ranging)
The GPS and IMU are used by the Localization component to determine the WAM-V’s 
current position relative to the Earth.  The LiDAR is used by the Object Avoidance component 
to detect obstacles. 

System Requirements: 
● The WAM-V shall be able to localize itself on a map using a method of state estimation.
● The WAM-V shall be able to navigate between multiple waypoints specified by a human 

operator or by the mission planning module.
● The WAM-V shall be able to detect objects on the surface and navigate around the object.
● The WAM-V shall be able to store and plot a history of its own motion, including the ASV’s 

current position and trajectory, the path taken to the current location, and the target 
waypoints.

● The WAM-V shall be able to maintain it’s position in response to external forces.

System Components: 
● Localization: determines the WAM-V’s current position and heading 
● Path Planning: determines the WAM-V’s path between waypoints
● Object Avoidance: determines and avoids obstacles along  the WAM-V’s path
● Mission Planning: determines the WAM-V’s behavior based on localization, path planning 

and object avoidance

This system uses ROS (Robot Operating System) to integrate the four components and 
make individuals packages of code that can be scalable for any system.

The figures above help to illustrate the current software design.  The figure on the left 
illustrates the current software architecture which includes what modules are being worked 
on and  how each module is connected to each other.  The figure on the right illustrates the 
current design of the Localization component which involves the inputs and outputs from 
packages in ROS.
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