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Visual inhibition attention network for image classification

YUAN Heng't, QIAO Xian-ru', ZHANG Sheng-chong*

(1. College of Software, Liaoning Technical University, Huludao 125105, China; 2. Key Laboratory of
Optoelectronic Information Control and Security Technology, Tianjin 300308, China)

Abstract: To address the issues of insufficient background noise suppression and difficulty in effectively focusing on
key features in existing attention mechanisms due to imbalanced channel feature responses and lack of differentiated
modulation of spatial features, this paper proposes a Visual Inhibition Attention Network for Image Classification
(VIANet) inspired by the “central excitation-peripheral inhibition” mechanism in the biological visual system. The key
innovation of this network lies in the construction of a visual inhibition attention module. In the channel dimension, this
module applies moderate inhibition to high-response channels, enabling the network to extract complementary
information from more channels and promoting a balanced distribution of channel responses, thereby enhancing the
discriminability and robustness of channel representations. In the spatial dimension, by constructing a dynamic
elliptical perception field model, inhibition is applied to peripheral areas based on spatial distance, effectively
suppressing background noise while maintaining high resolution of central area features, and enhancing the modeling
ability for features in target regions of interest. This module achieves the enhancement of important features and the
suppression of redundant information through joint inhibition modulation of channels and space. Experimental results
on multiple datasets, including CIFAR-10, CIFAR-100, SVHN, Imagenette, and Imagewoof, show that the proposed
method outperforms existing mainstream methods in terms of classification accuracy.
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SVHN 32x32 10 73 257 26 032
Imagenette 224%224 10 9469 3925
Imagewoof 224x224 10 9025 3929
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SVHN ##a4E, FHLEEAR TN 128; 11X T Imagenette
A1 Imagewoof EHE4E, LK/ PN BCE N 64.

3.2 mMEERRKER
3.2.1 VIA BREBRAE X EE

9B N VIA [ 57 B R0 E B0 HE A 22 1Y) 5

Wi, A SCBCTE 1 6 AR R4 A\ 7 = A& 7 B,

11

{782 IAZK]
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Rt e TR P 0 4% o (R S B SO I JE U AR A5
HETH2 TH 0 25 B A 1 R

T r(E AR LI il N scalel) HEAT 7 S 55,
scalel MW ETERN 0.5 3 1.5. 3% 3 JE/R T 1E CIFAR-
10. CIFAR-100. SVHN. Imagenette Il Imagewoof .
PR B SR 45

®2 TRMCEMBENEMEFME 000 %
fI# CIFAR-10 CIFAR-100 SVHN Imagenette Imagewoof
1 96.60 80.68 97.49 90.83 83.58
2 96.48 80.27 97.46 91.34 83.63
3 96.78 81.32 97.58 91.77 83.97
4 96.51 80.45 97.50 91.21 83.56
5 96.53 80.65 97.45 91.36 83.30
6 96.45 80.36 97.52 91.26 83.51

322 FERBERET scalel X} CIM #8880
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%R 3 scalel X CIM MHEERISZMT  #Afi: %
scalel CIFAR-10 CIFAR-100 SVHN Imagenette Imagewoof
0.5 96.55 80.58 97.35 90.69 82.96
0.6 96.52 80.45 97.34 90.97 82.84
0.7 96.61 80.26 97.41 91.07 82.99
0.8 96.59 80.46 97.39 91.11 83.18
0.9 96.53 80.54 97.42 91.26 83.05
1.0 96.63 80.68 97.41 91.18 83.06
1.1 96.66 80.70 97.43 91.36 83.22
1.2 96.56 80.78 97.46 91.23 83.16
1.3 96.62 80.47 97.44 91.08 83.13
1.4 96.41 80.64 97.45 91.06 83.09
1.5 96.58 80.53 97.33 90.80 83.00
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a > b=k R, LIS RN 4. F 5 PR

4 BSHar SIMEHMEENIIE 067 %

Z%¥a CIFAR-10 CIFAR-100 SVHN Imagenette Imagewoof
0.1 96.66 80.50 97.38 91.26 82.96
0.2 96.42 80.62 97.41 91.57 83.25
0.3 96.49 80.89 97.49 91.69 83.56
0.4 96.50 80.71 97.46 91.65 83.43
0.5 96.31 80.73 97.50 91.77 83.66
0.6 96.58 80.94 97.48 91.51 83.20
0.7 96.35 80.68 97.40 91.27 83.69
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Z¥h CIFAR-10 CIFAR-100 SVHN Imagenette Imagewoof
0.1 96.56 80.87 97.44 91.36 83.51
0.2 96.51 80.97 97.52 90.47 83.38
0.3 96.78 81.32 97.58 91.49 83.81
0.4 96.66 80.95 97.52 91.16 83.97
0.5 96.31 80.73 97.50 91.77 83.66
0.6 96.50 80.43 97.49 91.34 83.28
0.7 96.68 81.08 97.48 91.31 83.62
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scale2 CIFAR-10 CIFAR-100 SVHN Imagenette Imagewoof
1 96.57 80.68 97.48 91.21 82.97
2 96.68 80.84 97.45 91.40 83.41
3 96.55 81.32 97.58 91.77 83.56
4 96.78 80.91 97.55 91.56 83.97
5 96.69 80.43 97.56 91.13 83.46
6 96.50 80.54 97.49 90.60 83.58

HEREEF T 3 54 EH I scale2 il 2% B =
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B A T VP4l VIA KRG 5 R RE 3R T AL
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CBAM™. 5 4 Fl % & F1 0111 4> 5 4 A %] ResNet-
34 Mg, 5 VIA i AL B AH A, 43 5 7E CIFAR-
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ANEE AR BT UG, 7 RUER 2R An3% 7 .

x7T  EMERAVMERERTEE AL %

i CIFAR-10 CIFAR-100 SVHN Imagenette Imagewoof
ResNet-34 95.54 78.35 96.81 87.72 78.03
+SE 96.23 79.36 97.25 89.78 80.76
+ECA 96.12 79.74 97.26 89.12 80.61
+CA 96.45 80.33 97.07 90.27 81.62
+CBAM 96.38 79.28 97.37 88.79 81.11
+VIA 96.78 81.32 97.58 91.77 83.97
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ResNet-34 7F 4t # CIFAR-100. CIFAR-10 1 SVHN
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Netl Zeky RS 4 ik CIM.4)Net3. 7£ Netl 22t FEAt
380 SIM.5)VIANet. HAZ 02 VIA B, iZ 5
SEHEEERR T CIM A1 SIM. #5194 4% (14 5 s 52 56 45 SR 4l
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+VIA 96.78 81.32 97.58 91.77 83.97
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X 2% CIFAR-10 CIFAR-100 SVHN Imagenette Imagewoof
ResNet-34 89.60 71.49 95.56 87.72 78.03
EfficientNet 94.03 75.97 93.33 88.05 77.96
WideResnet-28-10  95.85 79.50 95.21 88.34 78.71
GhostNet 94.92 77.17 93.86 87.83 78.28
CAPR-DenseNet 94.24 78.85 94.95 87.72 7791
Couplformer 93.54 73.92 94.26 87.91 77.89
FAVOR 91.42 72.56 93.21 88.16 77.57

MMA-CCT-7/3x2 94.74 77.50 94.29 — —
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ParalLKResNet 96.15 79.56 96.97 89.38 80.73
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PA 96.55 78.93 97.45 89.35 80.94
ADMNet 96.60 80.60 97.50 89.60 83.10
VIANet 96.78 81.32 97.58 91.77 83.97
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(c) ResNet-34 with Imagenette
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