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Original Objectives 
• Research and gather data for the final 

concept that supports type and number 
of emitters to be used as well as the 
location of said emitters.

• Choose a key feature for concept 
validation and testing in a laboratory 
environment to demonstrate and show 
design feasibility.

• Build a functioning prototype with 
enough time to verify through research 
and testing.

• Test the functioning prototype using an 
enclosure representative of the human 
body to gather supporting 
measurements and positioning 
verification data.

• If time allows, test the functioning 
prototype using a high-end mannequin.

● Due to COVID-19 the team was unable to perform 
further tests to determine if the precision of 
tracking requirement was met.

● The team was also unable to finalize the desired 
format for the Data Logging requirement due to 
COVID-19

• Through the use of Analysis of Alternatives (seen 
below) the team discarded many initial concepts due 
to cost, viability, or health concerns.
○ These include ultrasound technology, RFID 

technology, and Radio Transmissions
• The concept that included the use of Rotary 

Encoders was expanded upon but later discarded 
due to the team foreseeing complications.

There is a need to develop a method for tracking and recording the tip of an 
endoscope during a procedure where an ablation is made in the esophagus, so that the 
site of the ablation can be found easily during a follow up procedure.

The chosen final design uses two optical sensors, each gathering linear and rotational 
distance; these are placed on either side of the endoscope as it slides through the 3D 
printed housing. 

The electrical schematic below (Figure 1) shows that the sensors (3) would each be 
connected to an Arduino Uno (1) which then sends the data to an Arduino Mega (2). The 
Mega would compare the data obtained by the sensors and then output the linear and 
rotational data to a LCD screen (5) where the data could be held through the press on the 
first pushbutton (4) or zeroed out by the press of a second pushbutton (4).

The 3D printed housing (Figure 2) consists of the mouth guard/bite block (1), hollow tube 
with ball and opening for sensor (2), housing that fits around the hollow tube and hold the 
sensor (3), a socket that holds the hollow tube and ball against the mouth guard (4), a lid for 
the sensor housing (5), and the sensor platform. 

Figure 3 shows the assembled mouth guard/bit block(1) and housing for the hollow tube 
(2) connected to the housing for the Arduinos and LCD screen (3) which is then connected 
to a computer.

● The team was able to get enough viable 
data from the tests to conclude that the 
design was viable. Moving from in 
person to online was not much of an 
hinderance due to positive test results.

● The team began to operate via zoom 
video chat meetings with a heavy 
concentration on online communication 
and collaboration.

● The overall development process for the 
project was brought to a halt after the 
COVID-19 quarantine, although the 
team was able to get enough results to 
bring it to a conclusion.

● Plans to remove hysteresis were limited 
by the health crisis, and would have 
helped improve accuracy.
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Summary

* On March 16, 2020 classes and labs were closed to students due to the COVID-19 Pandemic. Without access to 
fabrication and testing equipment, Objectives and Deliverables were modified accordingly.

The team was able to navigate the 
unique challenges of developing a 
prototype of a precision instrument to 
track the position and movement of an 
endoscope. The team was also able to 
test and refine this prototype up up to 
the point at which the COVID-19 crisis 
prevented it from iterating further.
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Due to COVID-19 the team was only able to 
produce a prototype with the circuit (Figure 4) 
consisting of two Arduino Unos (1), one optical 
sensor (2) and the LCD screen (3). Figure 5 and 
6 show the 3D printed housing and hollow tube. 

Figure 4 Figure 5 Figure 6

Preliminary Results 
The team was able to perform some 
preliminary testing and the results of 
which are shown in the tables below.
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