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Overview Algorithm Flow Note Detection

The goal of this project was to design an image processing Segmentation and Preprocessing Filled notes and unfilled notes are detected using the
algorithm that scans In sheet music and plays the music Scan Image Split Lines  Find and Erase Barlines method shown in the figure below. The note stems, flags,
described on the page. Our algorithm takes a digital image of and dots are detected in later stages to determine the type.
sheet music and segments it by line. For each line, it detects the a— —

note types and locations, and computes the frequency and —_——— e b
duration. These frequencies and durations are stored in a matrix
and fed into the synthesizer, which plays back the music.

Quarter and Eighth Note Whole and Half Note
Detection (Filled) Detection (Unfilled)

@ Morphological Image Processing for Detection @

Key and Clef Solid Notes Notes with Holes Rests

Segmentation and Preprocessing — | - ~ After filling ‘holes’ (dark
= = . . . = Horizontal Projection and Calculated Dividers 7 J ﬁ ﬁ J regions nOt ConneCted to
First the image Is split into lines by T T [E———r—= %ﬁ, O

E— ;-Inriznn’ltlal Praojection th e m ai n baC kg ro u n d)

09 Computed Dividers [

summing the rows and finding the | .

0.8

0.6+

middle of the white space .o | @

between each staff. The figure to Music Synthesis

the right shows the row sums after
erosion with a long horizontal line. = 7 Ilﬂ

0.5+

Narmalized Row Sum

After Eccentricity and After Erosion, and Eccentricity

| Convert note type and _ _
MW m location to a frequency IZ:> ‘))) Size Thresho ding zfnd ISIZe Thresholdlng

and duration matrix . .h-l' v —r . i,

A 1Y

)

04l - Synthesizer
021

The red lines represent the m
CaICUIated d|V|derS that Sp“t the % 200 400 600 800 1000 1200 1400 1600 1800 2000
page Into Separate Ilnes . An rgure L Shows the row sgr_ns of & page of sheet music Figure 5: Shows the logical flow of the image processing algorithm. Figure 6: Shows the intermediate morphological image processing stages involved in note detection.
exam ple Of a Seg mented page IS (blue) and the computed dividers between each staff (red).

shown below.
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Figure 3: Staff lines highlighted in red. Figure 4: A line of music with the staff lines removed. Figure 7: Shows two lines of music and the types of notes detected.




