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Goal
❑ We develop and implement an adaptive sampling algorithm for 

an underwater drone to increase temporal locality, reduce 
uncertainty and lower error of collecting water samples. 

❑ We create a mobile application that leverages the power of 
crowdsourcing to help researchers track pollution in the Raritan 
River.
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Adaptive Sampling using an Autonomous Submersible and Crowdsourcing

Research Challenges

❑ Determining an effective adaptive sampling algorithm [1] 
suitable for use in tracking pollution gradients.

❑ Identify a cost efficient, commercially maintained ROV for 
modification into an AUV.

Motivations and Objectives

❑ Motivations
▪ The Raritan River has experienced 

pollution for over the past 100 
years.

▪ Current pollution sampling 
techniques are slow and costly.

❑ Kalman filtering localizes the drone underwater.
❑ Six thrusters enable rapid, precision movements 

to adapt to spatially propagating pollution.
❑ pH, dissolved O2, conductivity, and temperature 

are collected with Atlas Scientific Sensors.
❑ Pixhawk microcontroller controls thrusters, etc.
❑ The adaptive sampling algorithm:

❑ This proof of concept shows that adaptive 
sampling can be implemented on an ROV to 
autonomously traverse the Raritan River.

❑ Implement wireless surface coordination 
between multiple AUVs.

Mobile App 

Algorithm and Vehicle Design

❏ The mobile app was built using the Google Maps 
API for Android in Android Studio.

❏ Data collected is sent to Google Firebase.
❑Realtime data is displayed to all users.

Conclusion and Future Work

ROI Traversal Waypoint Clustering

❑ Objectives
▪ Design an autonomous underwater vehicle that can 

efficiently identify pollution issues in the Raritan.
▪ Create a mobile application that allows many users to 

contribute to finding pollution.

System Design

❑ Rutgers Research Vessel
▪ High accuracy.
▪ Low spatial and 

temporal sampling 
density.

▪ May be guided by our 
autonomous drone 
readings.

❑ Stage 1:  The 
AUV performs 
an evenly 
spaced 
lawnmower 
traversal, 
establishing a 
ground truth 
for the region 
[1].

❑ Stage 2: The 
data is 
interpolated 
and regions of 
higher 
uncertainty are 
densely 
sampled [2].


