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[Abstract]

Child speech recognition has emerged as a significant research topic in the fields of human-computer interaction and educational
technology. Children's utterances possess distinct characteristics from adults', often making it challenging for conventional automatic
speech recognition (ASR) models to accurately recognize their speech. In this study, we utilized OpenAl's Whisper model to transcribe
the voices of 4-7 year-old children into text. Specifically, considering the differences in speech between children and adults, we
conducted data refinement and dataset construction to enhance the model's performance. These efforts present an approach to enhance
the performance of the Whisper model for child speech recognition from the perspective of training data. Our method improved the error

rate of Korean child voice recognition by 84%.
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1950s- Early speech recognition systems

1960s Audrey, by Bell Labs (1952)
IBM's Shoebox voice-activated
calculator (1962)

1970s- . Breakthrough in speech recognition algorithms

1980s The development of the Hidden Markov Model
(HMM) algorithm

1990s- . First consumer speech recognition software

2000s Increased computing power and the advent of
the internet lead to the development of more
advanced voice recognition systems

2010s- . The rise of AT and machine learning

2018s Apple's Siri (2011), Amazon's Alexa (2014),

and Google Assistant (2016)

2018s— . Advanced language model capability

beyond Open AI's Chat GPT
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Table 1. Number of sentences distributed by age of the

data
Age Train Data Set (ea) Test Data Set (ea)
4 3,698 107
5 15,166 301
6 11,447 210
7 19,689 382
Total 50,000 1,000
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Table 2. Parameters and trained languages of Whisper

model [30]
Size Para(r’\r/llt)eters English—Only Murgigggral
tiny 39 N N
base 74 N N
small 244 ~ N
medium 769 N N
large 1550 N

37 # o] ~(Hugging Face)ollA A&3h= APIS} glo]H
22]E &3l Whisper 2@& WA 2278 e5313iT) o]F o]
43l Whisper B2 ghoo] o}z dlojE] Ao mjA 2
Azt ol 54 A4 35 NS A =sITH 3.

A o] AL ¥ 31 o] AAFIA T B AAtol|A] AR
gk ofe] HloJE] Ao= nA ZAste] Z}2+-E vlulslgitt. &

1=

7o)z RS Faste] 4552 Whisper-base Fglo]]
"1 AHE = 58Sl 2.5e-52 AL Sk x| A7)

£ GPUY 24 8¢ W7} oS 2] mhio] RTX
4090 W 5g] 247)7}ke] &2 oA 7 2 grow AA
SFA

http://dx.doi.org/10.9728/dcs.2024.25.2.547

550

E 3. A MY
Table 3. The setting of experiments

Parameter Value

Learning Rate 2.5e-5
Epoch 8
Train Batch 48
Evaluation Batch 16

GPU RTX4090 1ea
0S Ubuntu 22.04.3 LTS
3-387t AR
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ST minimum number of subtitutions
D minimum number of deletions
/' minimum number of insertions
N total number of characters
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Table 4. Speech recognition results for voice data transformation
Model No. Finetuning Dataset Data Size(ea) CER REF HYP
1.208 5l0F FMHale
1 N/A - 0177
(test : Adult) B
2 Baseline, Original 50,000 0.196 5HoFglo] =501
3 il Sf‘fef) 50,000 0.239 sioiglo] ESoje | BI9F A ES0R
Random Speed = o 5=
4 (+0.8.40.0. #1. 214, *1.2) 50,000 0.206 sier eAlg ES0i”
5 Tf‘é‘dsons '3”%? 50,000 0.285 sioF Al e S0l
Random Pitch S0 0iA| B=0] O
6 (-0.3,-0.2, 0.1, 0, 0.1, 0.2, 0.3) 50,000 0.207 SIS A 28012

“The purpose of our study is to recognize Korean children's voices. So, the reference data and predicted values(hypothesis) used were written
in Korean. When written in English, it was written in Korean because it was difficult to see the difference in predicted values between models.
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Table 5. Speech recognition results for integrated training child and adult speech data
Model No. Finetuning Dataset Data Size(ea) CER REF HYP
7 Child 50K + Adult 10K 60,000 0.191 5iokglol EE0 R
8 Child 50K + Adult 20K 70,000 0.194 5iokglo] E50iR
Random Speed 50K
9 (+0.8,20.8, +1, +1.1, +1.2) 60,000 0.228 sieieto] ES0{2 sioF A F S e
Adult 10K
Random Pitch 50K
10 (-0.3,-02, _0'1;0' 0.1,0.2,0.3) 60,000 0.200 sterglol 250l
Adult 10K
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