
 

  

Rock Strength Borehole Probe  

Overview 
Our team worked with PSU Energy and Mineral Department to optimize the existing Rock Strength 

Borehole probe. The probe estimates the strength of a rock mass by moving inside a borehole producing a 

scratch on the surface of the rock surroundings. The probe will then continuously measure the depth and 

forces of the scratch for data analysis. The team worked on increasing accuracy, refactoring code and 

redesigning the electrical components of the probe. It is vital that the probe reads accurate data and works 

as expected in mining environments. 

Objectives 
 Generate a design for a printed circuit board to hold all electrical components 

 Modify Strain Gage system to calculate rolling force in addition to normal force 

 Create an electrical housing cover to increase accessibility to power button switch and mini-SD card 

 Test the functionality of ADNS9800 sensor and pursue improvements to the sensor accuracy 

 Identify and implement a depth sensor that will measure the depth of a scratch produced on a rock 

surface. Depth sensor must be able to fit within a borehole with a 2” (50.8 mm diameter). 

 Use the design on the identified depth sensor to create a depth sensor mount 

 Develop a desktop application to decrease the processing requirements of the Teensy microcontroller 

and produce data and graphs in a manner that sponsors find valuable 

Approach 
 Generated and 3-D printed a SolidWorks design for the electrical housing cover 

 Generated and fabricated a printed circuit board to hold all electrical components 

 Single half-bridge system was converted into two half-bridge systems 

 Generated a 3-D model of the depth sensor mount 

 Tested the ADNS9800 sensor against dark/light surfaces in  different lighting conditions 

 Designed and implemented the desktop application using agile scrum methodology 

Outcomes 
 All the electronic components now reside on a printed circuit board 

 Mouse sensor accuracy was evaluated and an margin of error of 10.06% was identified 

 Desktop application for data analysis and visualization was developed 

 Removed the need for MATLAB in order to interpret data obtained 

 Electrical Housing cover was developed and produced 
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