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Abstract: The recognition task based on short utterances is one of the challenges in the field of speaker recognition
(SR) due to data scarcity and inaccurate feature extraction. In scenarios with limited data, this paper proposes a short utter-
ance speaker recognition network based on time-frequency (T-F) attention and convolutional enhancement for feature ex-
traction and identity recognition. We introduce a time-frequency attention module and a convolution module in the trans-
former encoder to propose a module called time-frequency attention conformer (TFA-Conformer), which helps the model
capture precise acoustic features by utilizing information from T-F channels to calculate validity weights from global to lo-
cal perspectives, thereby enabling the feature encoder to produce highly discriminative speaker embeddings under short ut-
terance speech conditions (3 s or less). We evaluate the proposed supervised training network on datasets under short utter-
ance conditions, and the recognition accuracy and other metrics of the proposed method are improved by 4.837% on aver-
age, higher than those of the mainstream methods. In condition with shorter duration and less data, the proposed method
shows a relative improvement of 2.799% on average. Furthermore, it requires fewer parameters and lower computational
complexity, making it not only suitable for short utterance scenarios but also more lightweight.
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F2 EMEENIRER
ok PR FLOPYG YT % T %
TIMIT ST TIMIT ST

Bi-GRU™ 6.59 4.92 89.84 88.61 89.06 88.28
ResCNN®! 10.9 7.92 96.09 93.36 95.31 92.19
Ecapa' 6.76 4.90 97.27 95.70 96.09 94.53
MFA-L3"%" 7.47 3.06 96.48 94.14 95.27 94.53
Ours(-Cony) 5.51 2.81 97.27 96.88 95.70 94.92
Ours(-SE) 6.05 3.46 95.31 96.48 94.53 95.70
Ours(-TFA) 6.30 3.45 96.88 96.09 94.14 95.31
Ours 6.31 3.46 98.83 97.27 97.66 96.88

T+ “-Cony”“-SE”FI“-TFA” 43 5|3 7R 25 B X AL L A9 o L S 36

®3 AEEENFHBHEMG B 7%
- TR R S Al R
TIMIT ST TIMIT ST

Bi-GRU™! 91.32 90.64 90.25 88.35
ResCNN®? 91.84 90.70 91.06 90.59
Ecapal'®! 93.54 91.27 94.18 93.58
MFA®" 96.01 95.18 94.97 93.53
Ours 98.04 96.24 97.70 97.28
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