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Abstract

Regarding the key issue of MIDI information conversion in the automatic electronic xylophone playing
system, this paper proposes two core algorithms: the intelligent pitch offset optimization algorithm
and the intelligent conversion strategy selection algorithm. The intelligent pitch offset optimization
algorithm constructs a six-dimensional weighted scoring system to automatically calculate the opti-
mal pitch offset amount, adapting the pitch range contained in any MIDI information to the effective
pitch range of the xylophone; the intelligent conversion strategy selection algorithm, based on three
features - the number of tracks, the total number of notes, and the proportion of the main track - au-
tomatically selects the full piece conversion, the main melody track conversion, or the partial extrac-
tion conversion strategy to adapt to different music types and system resource limitations. The MIDI
conversion program was developed in the Python environment, achieving a complete conversion pro-
cess from MIDI information to C language header files. Experimental results show that the two algo-
rithms can effectively solve the problems of pitch range mismatch and strategy selection, and the pitch
distribution after conversion is highly consistent with the original melody contour, verifying the ef-
fectiveness of the algorithms. This research provides technical support for the intelligent transfor-
mation of traditional percussion instruments.
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Figure 1. Overall conceptual diagram for MIDI information conversion
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H5¢ S 10 I A A 4 A A 8 AT HAT 1 C 3 5 Sk ST 3]

2.1. BT SRBMCEENRFER

Hae T mmE I EIL R — 2 BB L5 E, Bfs Bk BRI EmwmE s 4, ff
MIDI {5 & H 15 ekt K PR B2 5@ L FE P AR B: 5 3 (MIDI 4 5 43~67) [4].

ZEIE O BAR R KGR GV R, BRI EmmEE & iTEALWF:

d" =arg max S(d) )

ad4s.45]
X, d' BIRE W ECEEED),
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Table 1. Function significance of six dimensions
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Table 2. Three conversion strategies
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Figure 2. Decision tree for intelligent conversion strategy selection algorithm
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Figure 3. Main function flowchart
3. ERBURIEE

3 oh, FERFE BRI e i) MIDI {5 843 45 ST RO 23 W A SR AR PR 75 DU 97
MBSO, ROCR S R, SR, RIS SFE. MIDI ¥ CSV. CSV #% C Skatff 7.
PSS R S, RTSRIE R AU B A5 R, A AR B N AR IR B R K. Horp, MIDI {5
JEL 5 v A R R SR MDY 35 5 40 SR 6% bR 0 D 55 — B4R A R P A0 SRR RSB

DOI: 10.12677/etis.2025.26036 368 MAREAR GRS


https://doi.org/10.12677/etis.2025.26036

JARE 5

3.1.MIDI GRS = RN

MIDI {7 5 & e i B R AL 158 — 5 2.1 TR iR BE & i im A DA S5 o R B AE A N 1) 5 1
Giih i, Bl R S S R, K A0 MIDI A5 B Hh i) 5 S I B R B 05 (MIDI 4 5 43~67).
SR BAR SR IR T -

FiN: HEguit T pitch_stats (529 MIDI 2 5, {E091%35 i R ILIRED), REA RS V=143, 67];

i RIUESWEE C CEES, BUETEE-48-48).

(1) ¥t S o0, d'0;

(2) for d =—48 to 48 do:

a) #J4A1L in range<0, mapped«o0;

b) for each (p,freq) € pitch_stats do:

pep+d;
if p' € V then in_range<in_range + freq;
else mapped <—mapped + freq;

c) THEEIA LY R

d) tHEE RS E;

e) T LH ML C;

) HHEEERHE G

g) THEBL AT R T M

hy THEALE G P

i) THHELZEEE S<0.25R + 0.20E + 0.15C+ 0.15G + 0.10M + 0.15P;

j) if d mod 12 =0 then S<S x 1.05;

k) if S> S" then S"<S, d'~d;

(3) &4

3.2. MIDI {5 B ¥ SRR E R

MIDI 15 2 WG U £ R B S 1 56 % 2.2 TR i R e 4 SRR e £ 50k . 12k B4l MIDI 15 2
PPIE S RIRHE, H PR R g, DO N AN [R] ) 3 AR 2RI R G R USR] o SRy Bk S b
L LU

fiN: MIDI {5 B ##1%;

K. SREEACRY strategy € {1, 2,3}, BNPREH &/ K (U4 strategy = 3 B 20) .

(1) EWMIDLE S, @A IE, Gt AREGER T. S &N LEPSELL R;

(2) VB =FhikmE15 % score; = score; = score; = 03

(3) WA RBEZIN -

if 7= 1 then score;+ = 3;
else score;+ =3, scorest=2;
(4) HRYEEFREN )
if N <500 then score;+ =2;
else if 500 < N <1000 then score;+=1, score;+=2;

else score,+ =2, scorest+=3;

(5) WRIEEH LI
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if R > 0.6 then score,+ = 3;

else if 0.3 <R < 0.6 then score;+ =2, scorest =2;

else scorest+ = 3;
(6) LHEAF I e ) SR . strategy = argmax (scorey, scorey, scores); £1-1-77, 1% Sa—S;—S1 ek +%;
(7) if strategy = 3 then:

if N> 1000 then K = min (500, [N/2]);

else if 500 < N <1000 then K = min (300, N);
(8) R[] strategy, K.
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Figure 4. Dimensional scoring curves of two MIDI files
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Figure 5. Comprehensive scoring curve of two MIDI files
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Table 3. Three key characteristics of two MIDI files
= 3. B MIDI LRI =S KR BAFE

NO. Rt 44 FR AR ERE T MEFHN FHEER
01 {Little Star) 1 42 1.00
02 {Happy Birthday) 1 356 1.00

W B MPE MU TS =R SRS 2R G 1573, 4 RWE 4 A% 5 Fios

Table 4. Scoring calculation table for intelligent conversion strategies of “Little Star”

5% 4. (Little Star) & EAFIRRAGITNHER

‘ \ S
NoO. VPS4 HEELX 1 s s s AR
1 2 3

01 AR T=1 () B+ 0 \\\\\\\\\\\
02 JERR e N=42 (/) 2 41 40 \
03 FHAE R=1.00 (%H) +1 3+l

it 6 5 1 Mg 1 (S)

Table 5. Calculation table for the score of the intelligent conversion strategy of “Happy Birthday”
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SRSy
NO. a5 AL X 8] LR
Si Sz S3

o1 R T=1(¥5) B0
02 HE I N=356 () 2 4w
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PSRN 1 (A e, 5 LT B R IORFAEAR TS, SRR 1 ARSI IR T
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