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Problem Statement 

-In environments with dynamic noise levels, frequent 
volume adjustments for Speakers and TVs are a nuisance. 

-Our system will be an intermediary device that regulates 
the volume of audio devices based on levels of ambient 
noise in a room.
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Our Solution: Block Diagram
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MCP41010 Digital Potentiometer

▪ Potentiometer values of 0 Ω to 10 kΩ 
▪ Programming handled by an SPI connection to 
the Raspberry Pi
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LM386n-4 Low Voltage Audio Power Amplifier

▪ Allows for different gain values based on wiring 
of circuit
• Gain range from 20-200

▪ Circuit wired for gain of 200
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Circuit Diagram
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GPIO Integration 
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GPIO pinout 
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Sensitivity and Threshold
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iOS Application: User Interface
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iOS App: iPhone-Device Network Connection
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CDR Deliverables
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CDR Deliverables
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FPR
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DEMO
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Listen.py

4. Continuously compute the moving averages of mic 
intensity and expected mic intensity

5. Continuously compute ratio of mic intensity 
average to expected mic intensity average

6. If ratio rises over threshold → increase scale 
factor; 

Otherwise: If ratio is larger than 1 → decrease 
scale factor

Otherwise: keep scale factor at 1
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MDR Deliverables: Data Plots - Calibration Graph
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MDR Deliverables: Data Plots
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MDR Deliverables: Data Plots
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MDR Deliverables: Data Plots

Scale Factor and Avg. Mic Intensity to Avg. Expected Mic Intensity Ratio over Time
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Project Breakdown and Responsibilities
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Gantt Chart
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CDR Deliverables

▪ Basic IOS App that will allow user to choose 
sensitivity and threshold based with sliders 
(Ryan)

▪ System will have the full range of sensitivity(1-
10) based on weights of weighted average and 
size of calculation window (Ryan/Nick)

▪ System will have full range of thresholds 
(Expected range of (1.1 - 2) with actual values 
TBD) (Ryan/Rahaun)
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CDR Deliverables

▪ Microphone will communicate wirelessly with Pi 
(Rahaun)

▪ Analog Amplification with Digitally Programmable 
Gain (Harry)
• (Instead of Digital Scaling of Samples)
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Testing and Validation

Testing: Play a tone through speaker, measure 
and plot data.
Validation: Graphically show that system 
increases gain after X seconds of Mic intensity 
above threshold R
▪ X is set by sensitivity

• (expected range is 10 seconds for Min value and close to  
0 for Max value)

▪ R set by threshold setting – (expected range of 
1.1-2)

▪ Consumer satisfaction survey
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Challenges Moving Forward

● Integrating the wireless microphone
○ Making sure data is transferred fast enough

● Determining reasonable user preferences 
through research and polling

● Delivering a clear and concise user interface
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Demo
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Thank you 

Questions?


