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isolated environments.
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Mission Statement

AI Refinement & Expansion
→ Continue training CNN with larger FAST ultrasound datasets in all four quadrants

System Integration
→ Expand compatability across probe designs and device platforms to ensure one optimized 
software build is accessible.

Prototype Validation
→ Conduct bench and robust environmental testing to validate accuracy and reliability 

Clinical Collaboration
→ Review outputs and workflow with Mayo physicians for diagnostic accuracy and usability.

Regulatory & Deployment Prep
→ Initiate field simulation testing, usability analysis, and FDA Class II alignment for Quality 
Systems Regulation 

#9

This CNN output visualizes the raw ultrasound, segmentation mask, and final clinical overlay. A 
real-time confidence score quantifies model certainty, generated by our Final Technical Model. This 
model uses custom Loss and Confidence functions to extract quantitative metrics on anatomical 
precision. By weighting voxel-wise accuracy, this framework ensures the CNN prioritizes critical 
features like Morrison’s pouch over acoustic noise. This integration allows for high-sensitivity 
detection of thin fluid layers, providing a data-driven decision-support tool that optimizes diagnostic 
speed and clinical accuracy.
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more 
information

Performance Area Specification Target vs Final Spec

Anatomical Precision CNN recognizes organs and 
free fluid

Target: ≥ 90% accuracy.
Final: ~ 95% ± 5% accuracy

Model Architecture Resolution input for precise 
voxelwise segmentation

Target: 224 x 224 CNN
Final: 384 x 384 U-Net

Reliability Confidence Algorithm ensures 
valid outputs

Target: ≥ 0.95 
Final: ~ 0.95 ± 0.05

Inference Speed Real-time inference feedback Target: ≤ 3 s 
Final: ~ 150 - 300ms

Power Consumption Low electrical energy required 
to power embedded AI

Target: ≤ 1 W power draw
Final:~ 1 W power draw

Thermal Safety Maintains safe touch 
temperature.

Target: ≤ 40 °C
Final: ≤ 40 °C

Storage Requirements for 
Android Package Kit

Efficient compression & recall 
of app and CNN

Target: 100 MB
Final: ~ 50.5 MB

● Storage integrity
● Resource optimization

● Storage & processing 
power

● Build verification

Software 
Check

● Accuracy compared to 
ground truth

● Confidence in the output

● Controlled healthy data
● Pathological/trauma data
● Noisy data

Verification 
Dataset

● Performance stability
● Robustness on 

deployment
Prototype

● Thermal output
● Power consumption
● Latency

The Home Screen (top) serves as the central hub, allowing users to select a specific FAST exam 
quadrant, access comprehensive FAQs, or manage their saved image and video library. Upon 
selecting a quadrant (bottom), the interface transitions to an active scanning mode. The upper 
region displays the live ultrasound feed with real-time "Freeze" and "Save" capabilities, while the 
lower region provides a standardized clinical protocol to guide the user through the examination.

Verification 
Method Measured Parameters Resulting Metric

Category Purpose Raw Value

Reliability Verifying prediction mask only 
populates when the confidence 
threshold is met

Liver = 99.8% Confidence
Kidney = 100% Confidence
Free fluid = 100% Confidence

Thermal  Output System maintains a cafe-handling 
temperature

Idle temperature: 40°C
Active temperature: ± 2°C

Power Consumption Maintain low power draw per NASA ~ .8W ± 0.1W

The table below contains raw scores from the verification testing. The validation dataset method 
was completed within a python environment, before integrating the model into the application. 
The prototype and software methods were tested after integration with a mix of physical and 
software based testing methods.

Background
Humans in remote environments, from space to 
deep-sea, polar, and disaster zones, face major medical 
and diagnostic challenges due to isolation and limited 
resources. In these environments, ultrasound is the 
most portable, reliable, and comprehensive imaging 
tool, but current AI-assisted systems depend on cloud 
connectivity, which isn’t viable off-world or offline.
 
To solve this unmet need, a self-contained and 
low-powered ultrasound convolutional neural 
network (CNN) capable of offline image analysis was 
developed to detect internal bleeding and support 
autonomous medical care anywhere humans operate.
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Android-based ultrasound system combining probe + tablet for fully offline AI diagnostics.
Powered by six integrated modules that manage image processing, reliability, and safety:


