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Increasing the accuracy in the diagnosis of stomach cancer based on color and lint features of tongue

ElhamGholami* Seyed RezaKamel Tabbakh® Maryamkheirabadi®

aDepartment of Computer Engineering, Neyshabur Branch, Islamic Azad University, Neyshabur, Iran
bDepartment of Computer Engineering, Mashhad Branch, Islamic Azad University, Mashhad, Iran
‘Department of Computer Engineering, Neyshabur Branch, Islamic Azad University, Neyshabur, Iran

Biomedical Signal Processing and Control
Volume 69, August 2021, 102782 | https://doi.org/10.1016/j.bspc.2021.102782
Impact Factor:3.880 Highlights

A method to increase the accuracy of the diagnosis of detection cancer using lint and color features of tongue based on deep convolutional neural
networks and support vector machine is proposed.

¢In the proposed method, the region of tongue is first separated from the face image by Recursive Convolutional Neural Network (R-CNN).

eAfter the necessary preprocessing, the images to the convolutional neural network are provided and the training and test operations are triggered.
sThe results show that the proposed method is correctly able to identifying the area of the tongue as well as the patient's person from the non-
patient.

Abstract

Gastric cancer is the second most common cancer in the world. Due to the time-consuming diagnosis of the disease, it is
essential to use new methods (e.g., computer science) for early diagnosis. Among various computer-based detection methods,
artificial intelligence algorithms have attracted great attention today. The present study aimed to increase the accuracy of gastric
cancer diagnosis by using a combination of deep neural network, support vector machine, and deep convolutional neural
network (CNN) based on the surface and color features of the tongue. The proposed method was evaluated in seven CNN
architectures. According to the results, using the DenseNet architecture in the proposed method had a higher accuracy compared
to the other architectures, and 91 % accuracy was observed in the diagnosis of gastric cancer.

A tongue features fusion approach to predicting prediabetes and diabetes with machine learning
JunLi®LPeiYuana! XiaojuanHu®, JingbinHuang?,LongtaoCui?,JiCui?, XuxiangMa?, Taoliang? XinghuaYao?,JiacaiLi?,YulinShi?,ZijuanBi?, YuWang?, Hong
yuanFu? JueWang?,YentingLin?®,ChingHsuanPai? XiaojingGuo?,ChangleZhou¢,LipingTu?,JiatuoXu?
aSchool of Basic Medicine, Shanghai University of Traditional Chinese Medicine, Shanghai, China

bShanghai Collaborative Innovation Center of Health Service in Traditional Chinese Medicine, Shanghai University of Traditional Chinese Medicine, Shanghai, China
cDepartment of Intelligent Science and Technology, Xiamen University, Xiamen, Fujian, China

Journal of Biomedical Informatics
Volume 115, March 2021, 103693 |https://doi.org/10.1016/1.jbi.2021.103693
Impact Factor:6.317 Abstract

Background: Diabetics has become a serious public health burden in China. Multiple complications appear with the progression
of diabetics pose a serious threat to the quality of human life and health. We can prevent the progression of prediabetics to
diabetics and delay the progression to diabetics by early identification of diabetics and prediabetics and timely intervention,
which have positive significance for improving public health.

Objective: Using machine learning techniques, we establish the noninvasive diabetics risk prediction model based on tongue
features fusion and predict the risk of prediabetics and diabetics.

Methods: Applying the type TFDA-1 Tongue Diagnosis Instrument, we collect tongue images, extract tongue features including
color and texture features using TDAS, and extract the advanced tongue features with ResNet-50, achieve the fusion of the two
features with GA_XGBT, finally establish the noninvasive diabetics risk prediction model and evaluate the performance of
testing effectiveness.

Results: Cross-validation suggests the best performance of GA  XGBT model with fusion features, whose average CA is 0.821,
the average AUROC is 0.924, the average AUPRC is 0.856, the average Precision is 0.834, the average Recall is 0.822, the
average Fl-score is 0.813. Test set suggests the best testing performance of GA_ XGBT model, whose average CA is 0.81, the
average AUROC is 0.918, the average AUPRC is 0.839, the average Precision is 0.821, the average Recall is 0.81, the average
Fl-score is 0.796. When we test prediabetics with GA_ XGBT model, we find that the AUROC is 0.914, the Precision is 0.69, the
Recall is 0.952, the F1-score is 0.8. When we test diabetics with GA_ XGBT model, we find that the AUROC is 0.984, the
Precision is 0.929, the Recall is 0.951, the F1-score is 0.94.

Conclusions: Based on tongue features, the study uses classical machine learning algorithm and deep learning algorithm to
maximum the respective advantages. We combine the prior knowledge and potential features together, establish the noninvasive
diabetics risk prediction model with features fusion algorithm, and detect prediabetics and diabetics noninvasively. Our study
presents a feasible method for establishing the association between diabetics and the tongue image information and prove that
tongue image information is a potential marker which facilitates effective early diagnosis of prediabetics and diabetics
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