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F,,.c; = MelSpectrogram(x, ny s = 2048, hop = 256) (1)
Fpiten, = PitchTracker(x, fimin = 75, fmaz = 500) 2)
Fcpergy = EnergyContour(x, win_size = 1024) 3)
Fonfoe = MECC(F o1, ncoe = 13) @

F combinea = Concat([Frer, Fpitch, Fenergys Fmfeel) 5

32 EEMSTE
UDM Hi—A~ A T2 Rl s 5r B, B3ROt 1 IRy rhial Ron e

P = PhonemeEncoder(F compined) (6)
a = CTCAlignment(P, T oypected) N
A = AttentionRefinement(cx, P) 8)
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H ycqi = LocalLSTM(A, hidden_size = 256) 9)
H 1001 = GlobalTransformer(A, n_heads = 8,n_layers = 6) (10)
Hmulti = FUSiOHLayer( [Hlocalv Hglobal]) (1 1)
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C canonical = CanonicalClassifier( H ,,14;)
C open = OpenSetClassifier(H ,,14)
P 0 = WeightedCombination([C canonicais Copen))
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Total Speakers 507

Total Hours 78.9

Age Range 4-67 years

Language Mandarin Chinese
Annotation Level Multi-level (frame, phoneme, word)
Recording Environment Clinical setting

SLP Annotators 4 certified professionals
Inter-annotator Agreement 0.8780.05
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* CNN-RNN AR : 274 LSTM 751 B 45 BURRIE S U
* Transformer 3£ 3 : F HE A AFE 0 A A DU A
* Wav2Vec2- 10z FHFK: I 0z B9340 Wav2Vec2 #5244

422 168051
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LRl T P R A A
% 2 et RBURE o RE LR

Y F1 5% 1 MMz AER (%) ffifi. f#5r

CNN-RNN Hybrid 0.82§0.06 0.7950.07 0.8550.05  23.4§3.2 2.150.4
Transformer-E2E 0.8550.04 0.8330.05 0.8750.04  19.782.8 2.350.3
Wav2Vec2-Stutter  0.8750.03  0.8650.04 0.8850.03  18.182.1 2.450.5

SVM-Acoustic 0.7350.08 0.7180.09 0.7580.07  31.284.1 3.850.6
Random Forest 0.7580.07 0.7430.08 0.7630.06  29.883.7 3.940.5
HMM-GMM 0.6950.09 0.6780.10 0.7280.08  35.6§4.8 3.250.7

UDM (F&Ai1/g) 0.8950.04 0.8850.04 0.90s50.03  15.351.8 4.250.3
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% Bl @R T UDM e AR R R B 20 .
% 3: RF4ERSHLR) UDM 1 fE

AR AL N  F14% i [Efr4
Early Childhood (3-6) 89  0.86§0.06 0.8450.07  0.8850.05
School Age (7-12) 156  0.89$0.04 0.880.04  0.90$0.04

Adolescent (13-18) 134 0.9150.03 0.9050.04 0.9250.03
Young Adult (19-30) 78  0.9080.04 0.8950.04 0.9150.03
Middle Age (31-50) 39 0.8950.04 0.8850.05 0.9050.04

Older Adult (51+) 11 0.8780.05 0.8650.06 0.8850.05
JEEiN 507 0.8950.04 0.8850.05 0.9050.04
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i) PR (%) F153% i BHC W™ R
Sound Repetitions 28.4 0.92§0.03  0.9150.04  0.9350.03 High
Syllable Repetitions 22.1 0.9080.04 0.8950.04 0.9150.04 High
Word Repetitions 15.3 0.8850.05 0.8750.05 0.8950.04 Medium
Prolongations 19.7 0.8750.04 0.8650.05 0.8830.04 High
Blocks (Silent) 8.2 0.8450.06  0.8250.07 0.8650.06  Very High
Blocks (Audible) 6.3 0.8150.07 0.7950.08 0.8350.07  Very High
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%S5 IIRTRE SR
FEH T WE R Wl P{i
Assessment Time (min) 45.388.2 28.1s6.4  -38.0% <0.001

Patients per Day per SLP 6.2§1.1 9.8§1.4  +58.1% <0.001
Diagnostic Accuracy (%) 874843 921832  +54% <0.01

Inter-rater Reliability 0.7650.08 0.8950.05 +17.1% < 0.001
Patient Satisfaction 3.850.7 4.3380.5 +132% <0.01
SLP Job Satisfaction 3.250.8 4.150.6  +28.1% < 0.001
Clinician Acceptance Rate - 87% - -

60 AT RREEAR LA

FEAE ANYE W AW
Visual Alignment Maps  4.5§0.5 4.350.6 High
Confidence Scores 4.6504 4.450.5 High
Phoneme Error Analysis  4.3§0.6  4.150.6 High
Threshold Controls 4.450.5 4.280.6 High
Feature Attribution 4.150.6  3.950.7 Medium
PRt 4.450.5  4.250.6
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