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Abstract: [Purposes] Aiming at the problem of sample category imbalance in clinical application
scenarios of medical images, a dual-branch feature fusion network with mixed cross—attention as the
core is proposed. [Methods] The input image was subjected to feature fusion and importance score at
the input end of the network, which promotes the model to focus on extracting the region of interest

and alleviates the imbalance between the foreground and background of the image. An improved focal
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loss function for the two—classification task was proposed. The centrosymmetric characteristics of cu-
bic power function was used in the proposed loss function. The penalty term of the misclassification
was smoothed by improving the focus loss weighting factor and the introduction of fewer hyperparame-
ters. Then the class imbalance factor of the focus loss was theoretically derived. The reference range
was given to reduce the parameter search space. Second, aiming at the problem of insufficient sample
size, the data enhancement method and sample replacement strategy for CT images were adopted to ef-
fectively increase the number of available samples. [Results] The experimental results on public data
sets and real medical clinical datasets show that the improved focus loss improves the stability of the clas-
sification model. The proposed method can achieve more than 82% accuracy in the preoperative screen-
ing task of patients with portal hypertension, and also steadily improve task performance in multiple pub-
lic datasets.

Keywords:class imbalance; feature fusion; improved focal loss; medical images; data enhancement
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Fig.1 Dual-branch image feature fusion network structure
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Fig.4 Schematic diagram of CT scanning data enhancement steps
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Table 1 Performance evaluation of network model
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Fig.6 ROC curves of the traditional medical method and the
proposed prediction method
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Table 2 Hyperparameter a search

a biRTES iR (ES PENE F1 ROC

2 0.772 240.02 0.433540. 04 0.6034+0.11 0.502 740. 05 0.68120.09
3 0.794 440. 04 0.616 140. 08 0.709 540. 06 0.643 740.07 0.720 340. 10
4 0.829 7+0. 02 0.638 1+0. 07 0.7450+0. 06 0.686 6+-0. 06 0.726 3+0. 06
5 0.749 60. 06 0.577 040. 12 0.682 20. 09 0.609 8+0. 10 0.682 640. 09
6 0.713140. 03 0.413 240. 07 0.744 340.12 0.529 740. 08 0.699440. 11
7 0.742 640. 04 0.327040. 13 0.587 6£0. 20 0.419740. 14 0.688840. 10
8 0.681 740. 04 0.589 3:£0. 06 0.331640.17 0.428 540. 09 0.651 340. 14
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Table 3 Performances of different loss functions on three datasets
LGRS 2% e B IRTIES LS PERLES Fl
A& U - - - -
N Focal 0.7318+0.07 0.340 0+0. 10 0.6608+0.11 0.447 2+0.11
Z’Kiiﬁ% CBFL 0.7458+0.03 0.3556+0.10 0.6608+0.11 0.460 2+0. 10
IFL 0.7527+0.02 0.43174+0.09 0.6833+0.10 0.542 8+0.10
A7k 0.8297+0.02 0.6381+0.07 0.7450-+0.06 0.686 6+0. 06
& A 0.807 7£0.02 0.78214+0.04 0.9632+0.03 0.858 6+0.04
C=NMC Focal 0.818 0+0.04 0.791 1+0. 06 0.958 9+0. 04 0.862 5+0. 06
(R==2.5) CBFL 0.816 3+0.02 0.786 8+0.05 0.963 2+0.03 0.867 3+0.06
IFL 0.819 6+0.03 0.79044+0.07 0.94144+0.04 0. 856 8+0.06
AR5 0.8201+0.03 0.790 14+0.02 0.966 9+0. 02 0.860 1+0.03
2 XA - - - -
Focal 0.5312+0.01 0.063+0.03 0.984 3+0.02 0.11844+0.02
CI(I;A:RE;)N CBFL 0.542 3+0.02 0.089+0.02 0.946 8+0.01 0.162 7+0.02
IFL 0.537 0+0.02 0.079=+0.02 0.969 6+0.03 0.171740.03
AT 0.562 0+0.02 0.127 0+£0.01 0.976 94+0.02 0.2247+0.01
R4 HBLWER
Table 4 Results of ablation experiment
BN REAOUERS sl Bk e K T A% F1
NG 0.689 6+0.03 0.3636+0.07 0.666 7+0.11 0.470 6+0.08
J _ _ _ _
N 0.7058+0.04 0.3837+0.07 0.640 0+0.04 0.463 1+0.05
NG N/ 0.745040.03 0.403 5£0.08 0.677 8£0.03 0.5194+0.06
N NG 0.716 2+0.04 0.452 7+0.05 0.659 3+0. 04 0.540 1+0.05
N/ N 0.79314+0.02 0.543 5+0.06 0.7034+0.06 0.6155+0.06
/ N, V 0.829 7+0. 02 0.638 1+0. 07 0.7450+0. 06 0.686 6-0. 06
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Fig.7 Output class activation maps from mixed cross—attention

mechanism
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