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Research on deep learning—based detection method for identifying small
lesions in ultrasound images of hepatic cystic echinococcosis

Miwueryiti- HAILATI, Renaguli- AIHEMAITINIYAZI, Kadiliya- KUERBAN, YAN Chuanbo
College of Public Health, Xinjiang Medical University , Urumqi 830011, China

ABSTRACT Hepatic hydatid disease is a globally distributed zoonotic disease. The ultrasound, being the preferred
diagnostic method for this disease, although capable of timely detection and evaluation of major lesion locations , exhibits limited
efficacy in detecting early small lesions. Therefore, this study utilizes a preprocessed high—quality dataset of small lesions in
ultrasound images of liver cystic hydatid disease and proposes an improved YOLOv7-based method for detecting small lesions in
the 5 classification ultrasound images of liver cystic echinococcosis to achieve automatic detection and improve clinical
diagnostic efficiency. Firstly, replace the original feature extraction backbone with EfficientRep, a hardware—aware neural
network, to enhance adaptability to hardware devices without compromising accuracy and speed.Secondly, the replacement of
CIoU with a more refined WIoU (Wise—IoU) can improve the evaluation metric CloU (Complete Intersection over Union) of
YOLOv7 Network. However, this modification adversely affected gradient calculation performance and led to a decline in
detection accuracy when employed as a loss function.The CBAM attention module was finally incorporated into the fourth layer of
the backbone, resulting in a further enhancement of model detection accuracy.This study was trained on a self-built dataset of
small lesions in ultrasound images of hepatic cystic echinococcosis.The results demonstrate that the modified model achieved an

improved detection accuracy of 88.1% in terms of mAP in comparison to the original model, thereby outperforming other
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mainstream detection methods. The proposed model demonstrates improve the efficacy in the detection and classification of

lesions in ultrasound images of hepatic cystic echinococcosis, thereby facilitating its application in clinical settings. This

innovative approach optimizes physician resources, reduces reporting time, and improves diagnostic efficiency.
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