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“A better karaoke experienceˮ
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The Problem: 
Karaoke at-home experience is fragmented. Users must secure equipment, search 
different platforms to look for songs that may have suboptimal audio, and do not 
receive feedback.

Our Solution:
JustPerform creates one seamless karaoke experience that removes audio from 
usersʼ personal music library and analyzes audio and motion to provide feedback 
for improvement. 

Use Case2
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Objectives:

Use Case Requirements
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Microphone 10ms latency

Speaker 10ms latency

Song accuracy 80% accurate vocal removal
98% accurate lyrics

User feedback system 90% user agreement in testing

Program latency 10s latency to start system
10s latency for feedback
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Speaker:
● Less than 15 lbs
● Capacity for >= 80 dB
● Filter latency < 10 ms

Microphone:
● Bluetooth functionality for 

mobility
● Connection latency < 10 ms

Design Requirements
4

UI
● Lyric sourcing < 3 s
● Lyric timing < 200 ms of delay
● Audio scoring < 3s delay upon signal
● Motion scoring < 3s delay upon signal
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Solution approach 
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Feature Motivation Considerations

Connect to userʼs personal 
music library
Auto populate and display lyrics 
Remove vocal track in real time

Unite the tedious parts of 
karaoke experience into 
one location

Appropriate sizing for those 
with visual disabilities
Non-resource intensive 
solutions 

Process audio for singing 
timing and volume

Focus on typical karaoke 
experience and 
gamification aspect; 
pivoted from 
improvement feedback

Accessible to those with 
different accents

Process motion for activity 
levels and beat matching

Promote performance and 
gamification experience 
beyond just vocals

Accessible to those with 
mobility issues, as long as 
they can hold the 
microphone
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Solution Approach Use case
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● Log into Spotify Web 
Application deployed to URL

● Select from recently played, 
playlists, or search tracks

● Lyrics and a beat are 
provided

● Left-Right Subtraction 
removes vocals in real time

● Handheld bluetooth mic 
tracks audio and motion

● Real time feedback based 
on motion and audio 
analysis

Complete Solution
7
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Testing Verification and Metrics
Specification Method Requirement Result

Accuracy of 
acceleration values 

Moving the mic in a series of distinct 
motions 

Measured values should 
match expected +/- 10%

Avg Deviation:
5%

Accuracy of change of 
direction algorithm

Move the mic in a series of sharp 
direction changes, record time of 
movements 

Measured values should 
match expected +/- 10%

Avg Deviation:
7%

Accuracy of scoring 
algorithm 

Move the mic along to the beat high 
accuracy and with internationally 
erratic movements, compare scoring

Achieve 90% test user 
agreeability

95% 
agreeability
(10 users)

Accuracy of 
microphone input

Have users sing into the mic, 
compare detected words with lyrics

Detected words should 
match 90% of lyrics 

92% accuracy 
(10 users)
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Testing Verification and Metrics
Specification Method Requirement Result

System boot latency 
(load & player)

API calls through Spotify and 
rendering via Django

< 10 seconds < 1 second

Lyric retrieval latency Using requests/selenium to pull 
website and BeautifulSoup to scrape 

< 3 seconds < 2 seconds*

Lyric display latency Cached lyrics on start up with 
dynamic JS refresh every 100ms

< 200 ms < 100 ms

Audio and motion 
feedback latency

Backend updates shared state and 
frontend polls for updates 

<  3 seconds Pending 
integration
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Testing Verification and Metrics
Specification Method Requirement Result

Left-Right Subtraction 
Latency

Record time from play on Web App 
to speaker output

< 10 ms < 10 ms (unnoticeable)

Left-Right Subtraction 
Accuracy

Compare audio level of lead vocals 
before and after attenuation

< ⅕ ~ ¼*

Bluetooth Signal 
Latency

Record time from microphone input 
to speaker output

< 10 ms Pending Integration

Speech-To-Text 
Accuracy

Compared singing input to 
Deepgram model transcription

> 85% ~ 70%*
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Trade Offs
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Design Choice Pros Cons

Left and Right Channel 
Subtraction

Allows for real time processing, 
effective, simple

Versatility reduced to only songs in 
stereo 

Speech to text and 
lyric comparison

Provides a metric that can be 
analyzed in real time

Scoring can generally be unreliable, 
relies on accurate lyrics being provided 

Accelerometer System Lower latency,
data provided directly

Adds more hardware
Potentially complex wiring

ESP32 Bluetooth 
Connection

Less wires, allows for more 
freedom with the microphone

Obfuscates the path from microphone 
to web app
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