
Use Case Revisited

• Goal: Provide a free application to help middle+high school students learn 
how DC circuits work

• Usability
• Accessibility: application is lightweight: free of cost, <= 100MB
• 80% approval rate from test group

• Individual Component Detection Accuracy
• 90% detection accuracy from unit tests 

• Combined Component Detection Accuracy
• Display correct circuit 90% of the time

• Simulator Accuracy
• 100% correctness on analyzing given circuit





Circuit Simulator - Modified Nodal Analysis

• Receive netlist generated by user 
inputting values after confirming 
circuit

• Objective-C++ wrapper to cast C++ 
data to Swift data

• Run simulation by performing 
modified nodal analysis

• Steady state DC analysis

V1 1 0 5 
R1 1 2 300
I1 2 0 0.5
R2 2 0 1000 
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Solution - Mobile Application and Integration

• Bridging of subsystems 

• Headers and wrappers

• C++ and Swift to Objective-C++

• Parsing and casting

• Stored as compatible data type



send edges as pairs of coordinates: preserve 
relativity components of drawing

median blurring, denoising, adaptive 
threshold, canny edge detection

Denoising, 
adaptive 
thresholding, 
median blur

Special case 
on wires and 
separate 
components 
w/ and w/o a 
circle

user can’t tell 
if CV failed or 
they drew 
malformed 
circuit

Increased dataset: each orientation of voltage 
sources, current sources, and diodes are considered 
as “separate” components



Complete Solution



Testing & Verification - Frontend
• Test group of 7 12-14 year olds
• Survey UI/UX satisfaction on scales of 1-10
• Goal: 80% average rating
• Record feedback regarding

• Ease of use
• Usefulness of tips and headers
• Clarity when displaying values or images



Testing & Verification - Circuit Simulator

- Goal: 100% accuracy
- Result: 100% accuracy
- Randomly generated netlists with at least one voltage source

- Tested simulator against existing simulator tools
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Testing & Verification - Component Classification

• Testing set of 91 component 
images

• Goal: 90% accuracy
• Result: 83.3% accuracy
• Classifying orientation

• rBRIEF vs BRIEF
• Increase in dataset size -> 

increase in accuracy



Testing & Verification - Circuit Classification

• Current test set: 27 circuit images
• Goal: 90% accuracy
• (Current) Result: 85.2% accuracy
• Consideration: neural network

• Increase accuracy (~95% based on research)
• Unsuitable for use case

• Significant storage needed or internet access ($)



Overall Specifications

Requirement Specification Current

Application size <= 100 MB 21.3 MB

Component classification 
accuracy

90% 83.3%

Circuit classification 
accuracy

90% 85.5%

Simulation accuracy 100% 100%




