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KaNER: A Chinese Named Entity Recognition Method Integrating KAN

and Dynamic Attention Mechanism
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Abstract: Named entity recognition (NER) aims to identify predefined entity categories from unstructured text. Existing Chinese NER

methods often rely on static vocabulary matching or external dictionary enhancement, yet they suffer from issues like polysemous
ambiguity and insufficient contextual dependency, resulting in blurred entity boundaries and challenges in recognizing nested and
discontinuous structures. To address these problems, this paper proposes a Chinese named entity recognition method (KaNER) that
integrates KAN (Kolmogorov-Arnold Networks) with a dynamic multi-head attention mechanism. Specifically, a KAN-driven dynamic
screening method for multi-frequency basis functions is designed; subsequently, character pair features are enhanced via synergistic
position-aware spline interpolation, and the association strength of character pairs is adjusted using adaptive semantic gating weights.
Furthermore, a multi-head attention integration module is employed to optimize global-local semantic fusion through multi-subspace
feature interaction. Experimental results demonstrate that KaNER achieves an Fi-score of 96.92% on four flat entity datasets (OntoNotes,
MSRA, Resume, and Weibo), outperforming the best baseline. On the nested entity datasets ACE2004 and ACE2005, it achieves an
Fi-score of 88.41% and 88.94%. These results verify the effectiveness of KaNER. The proposed model provides a high-precision and
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lightweight solution for complex Chinese entity recognition, and holds significant application value for downstream tasks such as

knowledge extraction and intelligent question answering.

Key words: Chinese named entity recognition; Kolmogorov-Arnold Networks ; dynamic attention mechanism; multi-frequency feature

fusion; position-aware spline
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Fig. 3 Decoding of the character sequence "B ZFT /X"
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KL BTG MSRA FHRE LMK AT R
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M SCIRERIEEM 1 D AES: NER Btk £
#HEM NER 1145, *KH ACE200481, ACE2005[,
FIIGREE. Wirge. M 8. 1. 1 mykuflst
7RI BN AR SE A 4 SR ROIAE S5 I PRAY, 1%
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Tab. 1 Statistics of Chinese flat NER dataset

G4
Y4 E B RS g Bt
OntoNotes 15736 4306 4351 24393
MSRA 46471 — 4376 50847
Weibo 1350 270 270 1890
Resume 3819 463 477 4759
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Tab. 2 Statistics of Chinese nested and discontinuous NER datasets

— ) TH SR
PIEZRS LAl MR EE Mt e NS Mt
ACE2004 5754 721 660 7135 15219 S 15219
ACE2005 5876 660 740 7276 15734 ~ 15734
ND-NER 6021 2007 2007 10035 21768 3628 25396
* 3 HBBHKE R= Np «100% (24)
Tab.3 Hyperparameter settings Np + Ney
WS HUE F- 2xPxR «100% (25)
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Tab. 4 Evaluation results on a flat dataset

- OntoNotes MSRA Resume Weibo

P/% RI% F/% P/% R/% F/% P/% R/% F/% P/% RI% F1/%
SoftLexicon 8337 8220 8277 95.70 9512  95.38 96.05 9611  96.08 70.89  67.05  70.46
GS-Lexicon 83.38 82.55 82.95 95.77 95.28 95.51 96.29 96.36 96.32 72.28 70.13 71.04
ChineseBERT 80.05 83.28 8162 95.16  94.62  94.88 9597 9442 9570 68.26  69.80  69.17
MGBERT 83.02 8311  83.05 95.98  96.21  96.08 96.21 9629  96.24 7193 7255 7222
MSE 82.74 8320 8296 96.29  96.14  96.21 96.94  96.75  96.84 7223 7192 7207
W2NER 8233 8338  83.07 96.11  96.07  96.09 96.95 9637  96.65 70.86 7389 7234
mixed-scale 83.15 8328 8321 9645  96.60  96.52 96.75  96.84  96.79 7218  73.02  72.60
HiNER 82.88 8346  83.15 96.34  96.74  96.54 96.85  96.83  96.84 7153 7386  72.65
KaNER 8292 8361 8326 96.57  96.82  96.69 96.89 96.96  96.92 7201 7345 7272

5 MGBERT. ChineseBERT &4k #it 2 B ATl
RIIERIFLL, KaNER 57 f i H SR AR R 1 R
KRR AT U AT KaNER AR 2 3k & i, %
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Fig. 4 Evaluation results on ACE2004, ACE2005 and
ND-NER datasets
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Tab.5 Analysis of long sentence cases
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Tab. 6 Comparison of ablation experiment results

F./%
Resume  ACE2004
KaNER 96.92 88.41

Jrik

AR LEEHR

w/o KAN 95.80 86.59
w/o KAN-Z ik $iah&ms 96.11 87.24
w/o KAN-{ B B A 4 st 96.36 88.01

w/o BhAS AU AL 96.23 87.35
wio ZkiFE s 96.45 87.82
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