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Evaluating an Expression Creation Support System for Piano
Performance which Augments Awareness through Reflection
— A User Study Using “Brownies in Piano” —

HARUNA M1yaMOTO'!  KAZUSHI NISHIMOTO !

Abstract. Reflection plays a crucial role in creating expressive nuances in piano performance. For beginners, however,
conventional reflection makes it difficult to perceive discrepancies between the intended expressive image of a performance and
the actual performance, and to concretely examine possible solutions. To address this issue, we proposed “Augmented Reflection,”
a method that strengthens reflection by generating and presenting alternative variations modified from one’s own performance. In
the proposed system, Brownies in Piano, the performer’s MIDI performance data are used as input, and filters that augment or
attenuate expressive elements, as well as filters that transform the performance to convey impressions corresponding to three types
of adjectives, are generated by an LLM and applied to the original performance. This approach aims to alleviate excessive fixation
during expressive exploration in reflection while encouraging insights that are difficult to obtain through conventional reflection
alone. In this paper, to examine whether the proposed system is effective in supporting the creation of expressive performance, we
conduct a user study and evaluate the system from perspectives such as whether it augments awareness related to musical
expression, and report the results.

Keywords: Creativity Support, Piano Performance Support, Augmented Reflection, LLM
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def apply_filter_HEE 7 (notes: list) -> list:
result = []
iois = compute_iois(notes)
avg_ioi = mean(iois) if iois else 480

for i, note in enumerate(notes):

#ROvF 4 &AL

v = min(127, int(note.velocity * 1.2))

#T7TalL—varviiERg

d = int(note.duration * 1.1)

result.append(Note(pitch=note.pitch, start_time=note.start_time,

velocity=v, duration=d, channel=note.channel))

return result

X2, Far7 M ()
Fig. 2 Prompt Examples (Excerpt)
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def apply_filter_XAhw & U7 (notes: list) -> list:

Bt

- 2t KTORWERE, ¥1FI/A&HKRLIY M5 M1,
- POvOR: B®, 7L-XREIE-ZD,

- /BN E: EERFLRCRIvH—rBD,

- R 2BNITED, ROBA/NY EYDHEZS,

- Ea—VFMX: ZLRAYH (1 hZBE) .

for i, note in enumerate(notes):
tnext = ioi_next[i] if i < len(ioi_next) else median_ioi

# NOY7 1 IR
v = expand(note.velocity)

# RMAZItEV L (B5) : cycle_pos==0EP PS5 Lif
if cycle_pos[i] == 0:
v += beat_emphasis

# 7L—XRIEAD
if phrase_head[i]:
v += head_boost

# SBEROXRIZSKTI v IR, BRIZRBAS
if short_pos[i] == @ and short_len[i] > 1:

Vv += 6.
elif short_pos[i] > 0:
v -= 4.0

# VU TERNE2—-TFAX
v += _det_noise_signed(note.pitch, note.start_time, salt=3) *x 2.0
v = int(_clamp(round(v), 1, 127))

# Fal—>ay i @H- - 51k

3. AfEhizy—2Aa—F (k)

Fig. 3 Generated source code (excerpt)
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Fig. 4 Sample score for part of the test piece
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Fig. 5 Analysis results of free-response comments by the subjects with 6 months to 9 years piano experience
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Fig.6 Analysis results of free-response comments by the subjects with 10 to 21 years piano experience
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