@@

A O 4
\C)// Qiaoyu Yang, Frank Cwitkowitz, and Zhiyao Duan
Audio Information Research Lab, University of Rochester

Method

4 In music, harmonic analysis is the process Neural Score Function  Our proposed model outperforms previous

of finding the underlying relationship Estimated ~~ Candidate Segment methods that lack time awareness or neural
2 Harmonies Harmony _ _
among the notes and joining them feature extraction, in both accuracy of

Harmonic Analysis With Neural Semi-CRF

SoftMax == D D D D Root D .
together. sotvax=p [ ) () () () Quality [ har.mony labels and the quality of harmony
. regions
oo gt gLt gt S Sl g o
o K . e -\ — - _ﬁ = » J:: " }« = Sesgment Model Root Quality Majmin Overall
e o B A — Music core CRNN 0.735  0.714 0865  0.634
e > | ' Segment frog 0.733 0542 0815 0459
C:1 1142 V65 5 RuleSCRF 0.684 0.645 0.847 0.600
Harana 0.744 0.743 0.886 0.651
U The process is two-fold: recognizing ' ~ode] Under Sea_ OverSeg  Overall
harmony labels and finding their time CRNN 0.681 0.738 0.639
. . frog 0.681 0.724 0.624
boundaries. Most previous works only 1. Frame-level estimation: CRNN-based encoder to RuleSCRF || 0.666 0.741 0.625
1 1 .y - . . . Haranc 0.722 0.747 0.649
focused on the first component, which compute the probability distribution of harmony —
may lead to segmentation errors. types at the frame-level. A Through ablation studies, we demonstrate
O 1 this baner we introduce a novel 2. Attention-based score function: For each the importance of all the architecture
pdp L candidate harmony region, attention is used to components.
approach to jointly detect the labels and . . .
. . . . aggregate multlple frame-level eStlmatlonS tO d Model Root Acc  Quality Acc Overall Acc Under Seg  Over Seg  Overall Seg
fime boundarles Wlth neural semi-CRF . . : : Harana 0.744 0.743 0.651 0.722 0.747 0.649
Conditional Random Field single distribution of harmony types. e o | O L e | e bm e
( On ltlona an Om le )' Harana - no Absence Scorec 0:743 0:7;16 0:643 0:719 Oj748 0:650

3. Absence Score: An additional score component is

used to explicitly penalize incomplete chord Future Work

profiles and extra chordal notes in the estimations.
 Dataset: Four classical music datasets of :
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different styles are included in the
experiments. In total, there are 321 pieces
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