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Research on medical image information segmentation based on
multiscale feature fusion
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Abstract: Medical image segmentation is a key technology assisting physicians in disease diagnosis and treatment planning. Current medical
image segmentation methods based on single-scale features fail to fully utilize information from different hierarchical features, leading to
limited segmentation accuracy and a low Dice similarity coefficient( DSC). To address this issue, this study proposes a medical image
segmentation method based on multi-scale feature fusion. Firstly, the Laplacian pyramid is used to decompose and reconstruct medical
images at multiple scales, enhancing image detail information. Subsequently, a statistical clustering algorithm is applied to perform initial
segmentation on the enhanced images, achieving pixel-level preliminary region division. On this basis, a multi-scale feature fusion model
incorporating an improved InceptionNext structure and dense connections is constructed to effectively extract and integrate shallow detail
features and deep semantic features. To further improve boundary segmentation accuracy, an edge-guided attention mechanism is
introduced, which uses deep features to guide shallow features, highlighting structural boundary information in the images, thereby
achieving fine segmentation of medical images. To validate the effectiveness of the proposed method,experiments are conducted on a brain
tumor MRI dataset containing both high-grade and low-grade gliomas, and comparisons are made with existing typical segmentation
methods. Experimental results show that the proposed method maintains a Dice similarity coefficient above 0.72 across multiple
segmentation tasks, including enhancing tumor( ET) , whole tumor( WT) , and tumor core( TC) , significantly outperforming the compared
methods. It meets the precision requirements for clinical medical image processing and demonstrates good robustness and practicality.
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Fig. 1 Schematic diagram of image enhancement
based on the Lap-2DHE model
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Fig. 3 Multi-scale feature fusion network structure
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Fig. 4 Boundary-guided attention module
M 4 W DL i 55 i B R s S R R
TSE P CBR (B2 -t i 10— 402 300 s B2 ) 18
18, A BEH ISR A FURFE

y=EEW, Ip x4,)) (10)
K, y FRHEIRIR (M TR, € F% CBR R 1
BRI, g, W, 4R R R A R E RV R Tl A
i, p FRIE R,

IR0 SRR I, LAty Bl B 0T 552 B 5 2 P
1945 B HORE 43

2 SCER AT

2.1 SCIGHIE

TR T 22 RO R A 1) B 2F RS B
D7 VRS B R, 5 5 = W B B R AT 1A 0, AREUR 2 AN
i I A 0 PSS, 2 RS B BRI 4 A SE IR B E A By
B 0T A I e AR R AT WAL B AR R S — o
240%240% 155,

TERP G B A RS BT X RN REAR G A T AR
AT 2 43R A5 g 5 0 e g Pl AR T LA 430 1 44 i e
A (ET) AR (WT) b 4% 0 (TC) FTIRIE 1A X
B, B 5 FoR . SEUT A AR BRI T3 BlAR R
153 B 2 SR B LSR8 5 R SR 3030 N FH 7 vk 43 51 25



Hzh b3 R 5 5 H

100 Techniques of Automation and Applications

2026 4F 45 % 4

SRHEATXF HE, AT LASE 0 e 00 A 30 5 0 2 SR A R AR

5 EFBEGERRE
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Tab. 1 Multi-scale feature fusion network parameters
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Fig. 6 Segmentation results of medical image information
using different methods
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Fig. 7 Box plot of dice score statistics for segmentation

results obtained using different methods
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