
● GUI was designed in python on a raspberry pi to display the real-time video feed from the 

perspective of the dental drill.
● For ease of use, controls were added to allow the dentist to control the brightness, 

saturation, filters, and other functionalities of the camera system.
● A Snapshot functionality would allow for images of the operative dentistry procedures to 

be taken and saved to the system.
● The GUI is displayed on a touch screen to allow for it to be changed during the operation 

without adding significant time to the restorative dentistry operation.

Considerations:
● Must minimize dental operation time to decrease cost for the patient and dentist

● Must be simple, intuitive and convenient for users of varying technological backgrounds
● Must be functional and robust to operate as expected for the user without error
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● Design an arm to attach the touch-screen interface to 
that has six degrees of freedom for increased ease of 

access.
● Integrate the entire camera device into the handpiece 

itself granting improved water resistance and an 
even more compact design.

● Have 10 qualified dentists try out the device and relay 
feedback and ideas via simple survey. 

● Find or develop camera hardware and an operating 
system capable of handling high resolutions smoothly 
while being extremely small. 

● During restorative dentistry procedures, dentists often 

have trouble viewing the teeth they're operating on, 
forcing them to rely solely on their intuition during the 

procedure.
● The few current designs available are not easily 

accessible to modern dentistry along with containing an 
array of other problems that affect the procedure. [2]

● These problems include size, ease of use, and 
manufacturability.
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Function:
● Record the live video for the working position in mouth 

during the crown or bridge replacement.
● Display the live video of the working position on 

the display screen to assist the replacement surgery.
● Allow for adjusting the brightness, saturation of the live 

video.
Durability:
● Withstand the digestion from the salivary enzyme.
Cost:
● <$10 for raw material use, <$50 for camera. Total cost 

is less than $300.

Amylase Resilience Testing
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Restorative dentistry procedures are common for 

dentists to perform throughout the U.S. [1] Currently, in 

order to operate on the harder to reach teeth, such as 

the back molars, dentists must mainly rely on a 

combination of mirrors and their own intuition. There are 

few designs available that solve this problem and they 

all revolve around integrating the camera into the 

handpiece. [2] Our team has designed a device that is 

easily attached and detached from the drill. This design 

is both cost effective and allows dentists to continue to 

use their own drills rather than acquiring new ones. 

We would like to extend our gratitude towards our advisor Dr. Peter 
Favreau, our client Dr. Donald Tipple, and the BME department for their 

support and guidance throughout this project.

Coding and GUI Development

Figure 1: A 
common type of 

dental drill used by 
dentists.
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● Modular design allows camera attachment to be 
moved to the top, left, or right sides of the drill

● Camera attachment is inserted into oval ports, then 
turned clockwise to lock in place

● Camera mount slides onto the drill head from the 
back, neatly locking into place to prevent movement

● Rear of camera mount left open to allow the axle of 
the drill to rotate freely

Figure 3: A SolidWorks depiction of the modular camera mount 
design. 3D-printed from form II plastic.

• Normal Salivary Amylase Concentration: 1440 +/- 160 
DU/mL (DU = Dextrinizing Units) [3]

• CapraZyme® is a supplement capsule with a mixture 
of digestive enzymes including amylase

• Amylase Concentration in CapraZyme® Capsule: 
4,500 SKBU/capsule

• SKBU & DU are equivalent FCC units for amylase [4]
• Capsules per mL: 3

Figure 4: Depiction of camera 
attachment alone. Fits into camera 
mount and can be turned to lock 

into place.
Figure 5: Test Piece Initial Pictures (from left to right: bottom, side, top 

view)

Figure 6: Test Piece Final Pictures (from left to right: bottom, side, top 
view)

Initial Measurements:
10 mm x 10 mm x 3 mm 0.23 g

Final Measurements:
10 mm x 10 mm x 3mm 0.23 g

Change in surface area: 0 mm2

Figure 7: A Graphical User interface is displayed 
on a 7" touch screen display. The interface has 

four sliders to control light sensitivity, brightness, 
saturation, and contrast along with two buttons to 

reset parameters and take a snapshot.

Figure 2: A 
diagram of a crown 
implant procedure 
and what a crown 

looks like
Hard to reach Teeth
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Modular lock-in port

Figure 8: Flow chart that shows the 
operation of the GUI and camera 

software design


