Team B6 — (A)nywhe(R)e Piano

Caroline Liu, Nish Nilakantan, Lee Poirier

Add your 12 slides after this slide... [remember, 12 min talk + 3 min Q/A]

For more information about formatting or importing slides see:

Make sure to cover

(refer to the Design Review Guidance):
* Use Case / Application
+ Use-Case Requirements, especially quantitative
Solution Approach (include Design Requirements here) :
- System Specification / Block Diagram ASaes
* Implementation Plan (include Design Trade Study(ies) here; i.e why choose that implementation)
» Test, Verification and Validation Plans (including quantitative metrics with target values)
* Project Management
Consider that this slide already works as a introduction slide so use your first slide wisely




Use Case/Application

Problem
Music composition and arrangement
requires using a piano ﬁnot portable &

lacks accessibility). Online synthesizers
not user-friendly & robust.

User will wear a glove of sensors, play I I I I I I I I I I
notes on a printed piano key layout, use

camera CV to detect notes, and phone for

UL
Areas
Software Systems, Analog Circuits,
Hardware Systems, Embedded Devices,
Signals & Systems




Quantitative Design Requirements (1)

0.5 lbs

Phone Camera iPhone/
Compatible Android

Playback 100 ms




Quantitative Design Requirements (2)

Volume Granularity 3 Levels

Note Accuracy 98%

49 Keys (2 octaves

Note Range 3t once




Solution Approach (1)

R e e W
T

Display note names

iPhone cam attached to mount
to laptop Save chords

Finds which key is pressed Visualize volume of notes with
range of colors




Block Diagram: Physical Components
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Block Diagram: Software

Bluetooth




Block Diagram: CV & Audio Processing




Camera Mount
Cotton Finger Wraps
Wrist Strap

Pressure Sensors
BLE

STM32

Designing

Mobile App (Xcode + Kivy)
CV processing (Open CV)
Audio Processing
Pressure Thresholding

Implementation Plan

@ Assembling

PCB (BLE + STM32)
Glove Integration
Foldable piano

Phone Bluetooth pairing
and speaker access



Testing, Verification, & Validation

Volume

Multi-Note Volume Comparison

ghi

Time to STM32, App, Speaker

”

“Loud, medium, soft

Five testers, expected vs. output

Play 4 notes

Unit test for successive playing

Unit test for successive playing, at
modified volume. Calculate
superimposed volume.



Testing, Verification, & Validation

Note Range

CV Edge Cases

ghi

Compare with chromatic tuner

2 Octaves

Play up to 2 octaves at the same
time

1finger, two notes

Between b/w, b/b, w/w. Graph
results to find patterns.

Compare sound to real piano,
using metronome to time duration
of each note.



Project Management

Lee Poirier, Caroline Liu, Anisha Nilakantan .
Project Start Date: 2/6/2023 (Monday) Week 1 Week 2 Pressure Thresholdlng
67 8 910111213141516 17 18§E1202122232425262728 1 2 3 4 5 6 7 8 s10111:}1:u|s|u|1|awznztuz:u:sznnmzsmn1 2 . f
e w1 1o o W ST 8 e Tt st o ottt Xcode + Kivy Interface

L]
heRe Piano Project Schedule N I S h
Project Manager: ECE Capstone 6 Feb 2023 13 Feb 2023 20 Feb 2023 27 Feb 2023 6 Mar 2023 13 Mar 2023 20 Mar 2023 27 Mar 2023
Days

3 0%
1 0% °

Create breadboard totest functionalies Thu 200923 Wed2/1523] 7 0%

Program and test sensors Thu2/16123 Wed 212223 7 0% a ro I n e

Set up microcontroller to work off coin battery Thu2/23/23 Mon22723 5 0%

Slack Tue2/28723 Mon306/23 7 0%

[Insert new rows above this one, then hide or delete this row] PCB and Glove

ov Wed 2108223 Tue3/14123 35 2 .

Research what CV to use Wed 2/08/23 Wed 2/08723 1 0% 1 | | DeS|gn

Program CV to work with white keys Wed 211523 Tue22123 7 0% 5

Program CV to work with both types of keys Wed 212223 Tue22823 7 0% 5 i

Program CV to work with multiple keys atatime ~ Wed 30123 Tued0723 7 0% 5

Increase accuracy and speed Wed 3/08/23 Tue3/14/23 7 0% 5

{Insert new rows above this one, then hide or delete this row]

App Wed 3/08/123  Tue4/0423 28 2 Le e

Create interface Wed 308223 Sun3f223 5 0% 3

Have callibration for the “origin" Sun3/12123 Satde23 7 0% 5

Visually see which notes you are playing Mon3/20123 Sun32623 7 0% 5 .

Show octaves if necessary Sun3/26/23 Thu3/3023 5 0% 4 CV processlng

Slack Fi3123 Tue4/0423 5 0% 3

(Insert new rows above this one, then hide or delete this row] 2

Testing/Integration Wed 3/01/23  Frid/3123 31

Connect CV with hand sensors Wed3/01/23 Thu3/o223 2 0%

Range test Mon3/06/23 Wed 30823 3 0%

Accuracy for fast notes Fi32423 Sun32623 3 0%

Accuracy for multple notes Mon3/27723  Fid3123 5 0% A l l.

Accuracy for noise Mon 3/27/23  Fri3/3123 & 0% L ]

[insert new rows above this one, then hide or delete this row]

Testing + integration


https://docs.google.com/spreadsheets/d/1Cjl4wdKSUFSZtF_5Mw1JuqtcA23wlrnsTV8MYDUDK88/edit?usp=sharing

Further Design Extensions

: More Volume Horizontal

Pedal capabilities,
more accurate Remove need for
resonance for loud + mount
soft notes

Increase
MIDI Capabilities thresholding
accuracy

sl



