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Mission Statement: We are a capstone team collaborating with GSE Biomedical to develop a wireless urine monitoring device that streamlines clinical workflows and minimizes human error. With a 
background in biomedical sciences, hardware design, and data acquisition systems, our team is committed to advancing patient care through thoughtful and user-centered engineering.

Nurses currently rely on manual observation of urine output, a process that is 
time-consuming, labor-intensive, and increases exposure to bodily fluids. This 
workflow delays detection of critical changes and adds strain to already 
demanding clinical environments. For catheterized patients, frequent room 
entries and handling of drainage systems can disrupt rest, cause discomfort, 
and increase infection risk. A non-contact, automated solution can improve 
efficiency, reduce risk, and provide faster, more reliable clinical data.

Final Product Specifications
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Figure 4. Spectral 
intensity versus 
wavelength for 
increasing dye 
concentrations, 
demonstrating 
sensitivity to color-
based changes in 
sample composition.

Figure 3. Turbidity 
(rNTU) versus kaolin 
concentration 
showing a nonlinear 
increase, confirming 
sensor sensitivity to 
changes in particle 
concentration.

Current Project Status: Phase I of the UroScan project has been completed. 
This phase involved designing and testing a working prototype capable of 
monitoring urine output using a combination of a weight sensor, turbidity 
sensor, color sensor, and motion sensor. Initial testing demonstrated that the 
device could successfully detect urine flow, estimate urine volume, and 
identify changes in urine clarity and color.

Next Phases: The next phase of the project will focus on refining the 
software, improving sensor resolution, and enhancing the overall appearance 
and usability of the device. Future work will also include improving AI based 
diagnostic models, creating better data visualization and graphing 
capabilities, and developing a central monitoring hub for real time data 
transmission. Additional testing and clinical validation will be needed before 
finalizing the design and preparing for future regulatory approval.

Figure 1. Measured vs. 
true volume showing 
strong agreement with 
the ideal (y = x) 
relationship, 
confirming accurate 
volume estimation 
from load cell 
measurements.

Figure 2. 
Instantaneous flow 
rate over time for 
multiple flow 
conditions, 
demonstrating clear 
differentiation 
between no, low, 
medium, and high 
flow levels.

Mass Measurement

Volume Conversion

Converts measured mass → fluid volume

Instantaneous Flow Rate

Flow is computed as the rate of change of volume
Peak Flow Detection

Tracks highest flow during measurement period
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Output / FunctionKey ParametersHardware / MethodComponents 

Measures mass in 
grams.

10-sample averaging, 
calibration factor = 
220.0, ±0.3 g, stable 
tare logic with 2.5 s. 

10 kg load cell with 
HX711 amplifier.

Weight 
Sensor

Estimates urine 
volume in mL, 
where 1 g ≈ 1 mL.

Density set to 1.000 
g/mL, using  𝑉 = ௠

ఘ
.

Mass-to-volume 
conversion using 
density relationship.

Volume 
Estimation

Produces real-time 
binary flow-state 
output indicating 
motion or no 
motion.

12-bit ADC range from 
0–4095, average of 20 
samples, threshold = 
498.

Photodiode beam-
break sensor on 
GPIO 9.

Motion 
Sensor

Converts raw 
signal into rNTU
with below-
detection and 
saturation flags.

9600 baud 
communication, 
sampled every 500 ms, 
8-bit raw turbidity 
value.

UART turbidity 
module.

Turbidity 
Sensor
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Figure 5. (A) Assembled UroTrack housing with integrated display. (B) Front view of the housing 
with logo and load cell attachments. (C) Isotropic CAD assembly view of the top and bottom 
enclosure components. (D) Bottom isotropic CAD view showing the internal sliding tray and 
housing assembly.
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