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Diabetes evaluation based on noninvasive blood glucose
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Abstract: On the basis of routine methods for diagnosing impaired glucose tolerance (IGT), an IGT detection model is
constructed by adding glycosylated hemoglobin as the factor of diabetes screening, thereby improving the detection rate of pre-
diabetes. The height, body weight, abdominal circumference, blood pressure, thickness of sebum, fasting blood glucose and
glycosylated hemoglobin of subjects were collected as the feature inputs of the model, and then the subjects were classified by
K-nearest neighbor algorithm and neural network. The output of the model included normal blood glucose, IGT and diabetes.
The results show that after adding glycosylated hemoglobin as the factor of diabetes screening, the classification accuracies of
neural network and K-nearest neighbor algorithm are 88.89% and 93.09%, respectively, which are significantly higher than
83.33% and 78.38% of traditional methods. The proposed IGT detection model is of great significance for the clinical diagnosis
of diabetes.
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Fig.1 Single neuron structure diagram
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Fig.2 K—nearest neighbor (KNN) algorithm flowchart
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Tab.1 Basic information of different groups

Bzt IEF XA BIREHTIZL R
AR /AR 28.20+9.54 52.67+13.56  48.39+11.19
PRI (B /%) 27/27 2/9 22/19
Bii/em 167.2248.00  162.33£6.71  167.327.04
Rt /kg 62.12£11.49  59.92+11.77  63.95+10.73
DR -min! 72.46+8.43 76.08+4.52 78.45+6.40
E7 5k FE/mmHg 69.95+7.98 77.75+4.92 81.63+7.10
W4 1% /mmHg 116.11+12.41  120.83+8.05  123.12+11.20
23} Il /mmol - Lt 5.16+0.45 5.98+0.60 9.60+2.94
JiE Bl /cm 79.29+7.74 78.29+9.54 80.96+7.65
JZ NI B /mm 13.2043.06 14.42+2.17 13.88+2.06
WAL I 2T 2 /% 5.07+0.34 5.90+0.53 8.50+2.21
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Tab.2 Criteria for determination of diabetes by capillary blood

glucose (mmol/L)
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Fig.3 Classification accuracy of KNN algorithm (8 input parameters)
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Fig.5 Classification accuracy of neural network (8 input parameters)
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Fig.4 Classification accuracy of KNN algorithm (7 input parameters)

B Ul Figure - (=] X

OISR b3 3 (0=1E#,1=hi M348 IR % 2= B IR %)
FoRARIEER BT

Lo 77 BRA « e s o weee s s s s

kmeans

> W o H
HWRE 8333

B 5
AR

6 MEMER T LERETMANSEHD

Fig.6 Classification accuracy of neural network (7 input parameters)
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