Supplementary Table 1. Features Extraction. 

	Category of Clinical Data
	
	Num of Features
	Type
	Filling Rate

	Demographic information
	Age
	1
	Continuous
	100.00%

	
	Gender
	1
	Binary
	100.00%

	Chief complaint#
	Symptomsa
	12
	Boolean
	100.00%

	
	Duration of diabetes or hyperglycemia
	3
	Continuous
	38.44%

	History of past illness#
	Complication diagnosisb
	5
	Boolean
	100.00%

	History of present illness#
	Insulin regimen
	4
	Boolean
	100.00%

	
	Insulin dosage and time
	21
	Continuous
	100.00%

	
	Anti-hyperglycemic dosage
	18
	Continuous
	100.00%

	
	Hypoglycemia occurrence
	1
	Binary
	36.84%

	Physical examination
	Height
	1
	Continuous
	98.65%

	
	Weight
	1
	Continuous
	99.50%

	
	Waist circumference
	1
	Continuous
	47.52%

	
	Hip size
	1
	Continuous
	47.67%

	
	Temperature
	1
	Continuous
	99.40%

	
	Respiratory rate
	1
	Continuous
	99.50%

	
	Systolic blood pressure
	1
	Continuous
	99.22%

	
	Diastolic blood pressure
	1
	Continuous
	99.22%

	
	BMI
	1
	Continuous
	98.65%

	Laboratory testing
	Fasting Blood glucose
	1
	Continuous
	80.57%

	
	HbA1c
	1
	Continuous
	95.17%

	
	Fasting C-peptide
	1
	Continuous
	92.17%

	
	Fasting Insulin
	1
	Continuous
	92.27%

	
	Ketone bodies
	1
	Continuous
	98.47%

	
	Lipid profilesc
	4
	Continuous
	96.42%

	
	Liver functiond
	2
	Continuous
	97.55%

	
	Creatininee
	2
	Continuous
	96.40%

	Doctor's order
	Carbohydrate intake
	1
	Continuous
	98.65%

	
	Insulin dosage
	13*9
	Continuous
	--

	
	Insulin dosage change
	13*2
	Continuous
	--

	
	Anti-hyperglycemic drugs dosage
	15*9
	Continuous
	--

	
	Anti-hyperglycemic drugs dosage change
	15*2
	Continuous
	--

	Capillary glucose measurements
	Glucose value
	8*9
	Continuous
	　

	
	Glucose value change
	8*2
	Continuous
	--


Note: 
Symptoms indicated bad sleep, blurred vision, polyuria, dizzy, dry mouth, polydipsia, heart palpitations, polyphagia, weight loss, chest tightness, foamy urine and fatigue.

Complication diagnosis indicated diseases of body parts such as kidney, nerve, retina, and foot, as well as ketoacidosis. 
Lipid profiles included total cholesterol, triglyceride, low density lipoprotein cholesterol, and high density lipoprotein cholesterol. 
Liver function indicated alanine transaminase (ALT) and aspartate transaminase (AST).
Creatinine indicated urine creatinine and serum creatinine.
#For the features in the chief complaint, history of past illness and history of present illness, we manually annotated these texture features into standardized format of binary or continuouas variables.
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Supplementary Figure 1. The insulin dosage recommendation interface.

Supplementary Table 2. Clinical Characteristics of Type 2 Diabetic Patients in Training and Testing Datasets. 
	　
	Total

	Number of subjects, n
	3275

	Gender
	　

	   Males, n (%)
	1863 (56.9%)

	   Females, n (%)
	1412 (43.1%)

	Age, yr
	60.6±12.5

	BMI, kg/m2
	25.2±3.7

	Diabetes duration, yr
	9.5±9.2

	Samples count, n
	17170

	Insulin regimen, n(%)
	　

	   Long-acting insulin only
	819 (4.8%)

	   Biphasic or premixed insulin
	11907 (69.3%)

	   Basal bolus therapy
	4444 (25.9%)

	Total daily insulin dose, U
	32.0±13.0

	Other medication, n(%)
	　

	    Biguanides
	4779 (27.8%)

	Alpha-glucosidase inhibitors
	2292 (13.3%)

	Sulfonylureas
	930 (5.5%)

	Thiazolidinediones
	438 (2.6%)

	Meglitinides
	314 (1.8%)

	DPP-4 inhibitors
	352 (2.1%)


Data are mean ± SD, or n (%).

Supplementary Table 3. Features Importance in the Artificial Intelligence Policy.  

	Basal insulin dosage
	Pre-breakfast biphasic/premixed Insulin dosage
	Pre-dinner biphasic/premixed Insulin dosage

	Feature
	Gain
	Feature
	Gain
	Feature
	Gain

	Pre-breakfast blood glucose at the current

day
	257.82
	The change of pre-dinner biphasic/premixed insulin between yesterday and the day before
	211.42
	Pre-bedtime blood glucose the day before
	269.72

	Minimum of the pre-lunch blood glucose for the past four days
	128.43
	The mean value of pre-lunch blood glucose in the past four days
	158.67
	Pre-breakfast blood glucose on the current day
	152.95

	Maximum of total insulin dosage for the past four days
	123.41
	Minimum of blood glucose in the past four days
	129.66
	Total insulin dosage on the day before yesterday
	111.69

	High density lipoprotein cholesterol
	110.51
	Pre-lunch blood glucose the day before
	115.43
	Minimum of pre-dinner insulin dosage in the past four days
	89.10

	Pre-dinner blood glucose on the day before yesterday
	104.28
	Minimum of post-lunch blood glucose in the past four days
	83.87
	Pre-dinner premix insulin dosage on the day before yesterday
	80.44

	The change of pre-lunch shot insulin between yesterday and the day before yesterday
	103.47
	Post-lunch blood glucose the day before
	75.77
	Mean value of premix insulin dosage in the past four days
	78.29

	Duration of diabetes
	102.94
	Post-breakfast blood glucose the day before
	73.35
	Mean vlaue of pre-dinner premix insulin dosage in the past four days
	74.69

	Post-breakfast blood glucose on the previous fourth day
	100.83
	Minimum of post-dinner blood glucose in the past four days
	60.69
	Maximum of pre-breakfast premix insulin doage in the past four days
	74.46

	Maximum basal insulin dosage for the past four days
	96.47
	AST
	51.83
	Maximum of pre-bedtime blood glucose
	73.36

	Pre-lunch blood glucose on the day before yesterday
	95.06
	The standard deviation of post-lunch blood glucose in the past four days
	46.40
	The standard deviation of Metformin dosage in the past four days
	69.52

	
	
	
	
	
	

	Pre-breakfast shot insulin dosage
	Pre-lunch shot insulin dosage
	Pre-dinner shot insulin dosage

	Feature
	Gain
	Feature
	Gain
	Feature
	Gain

	Minimum of pre-lunch blood glucose in the past four days
	60.74
	Minimum of pre-bedtime blood glucose in the past four days
	29.78
	Mean value of pre-dinner shot insulin dosage in the past four days
	60.90

	The standard deviation of pre-dinner shot insulin dosage in the past four days
	41.11
	Post-lunch blood glucose the day before
	28.24
	Pre-bedtime blood glucose the day before
	44.85

	Pre-dinner shot insulin dosage on the day before yesterday
	38.17
	Minimum of pre-lunch shot insulin dosage in the past four days
	28.13
	Maximum of pre-breakfast shot insulin dosage in the past four days
	39.92

	Post-breakfast blood glucose the day before
	37.08
	Mean value of pre-lunch shot insulin dosage in the past four days
	23.76
	Mean value of post-dinner blood glucose in the past four days
	37.48

	The change of pre-dinner shot insulin dosage between yesterday and the day before yesterday
	36.31
	The standard deviation of pre-breakfast blood glucose in the past four days
	20.28
	Minimum of pre-dinner shot insulin dosage in the past four days
	37.07

	Pre-lunch blood glucose the day before
	30.33
	Pre-dinner shot insulin dosage the day before
	18.21
	Pre-dinner shot insulin dosage on the day before yesterday
	37.02

	Mean value of the pre-lunch blood glucose in the past four days
	23.90
	Mean value of post-dinner blood glucose in the past four days
	17.54
	Post-dinner blood glucose the day before
	35.42

	Minimum of post-breakfast blood glucose in the past four days
	21.88
	Minimum pre-dinner  blood glucose in the past four days
	16.88
	Pre-dinner insulin dosage the day before
	33.28

	Pre-breakfast shot insulin dosage on the day before yesterday
	20.90
	Mean value of pre-breakfast blood glucose in the past four days
	16.85
	Total insulin dosage on the day before yesterday
	30.74

	Pre-breakfast shot insulin dosage the day before
	19.44
	Pre-breakfast blood glucose the day before
	16.51
	Maximum of pre-bedtime blood glucose in the past four days
	29.36


Supplementary Table 4. Illustration of Insulin Dosage Titration Performance of the iNCDSS Model and Physicians.
	
	AI Model
	Physicians Groups

	
	
	Physician Group A
	Physician Group B
	Physician Group C

	RMSE (U)
	RMSE
	RMSE
	P value
	RMSE
	P value
	RMSE
	P value

	Total
	1.52±1.25
	1.95±1.67
	<0.0001
	1.86±1.50
	<0.0001
	1.70±1.47
	0.66

	Biphasic or premixed insulin
	1.72±1.40
	2.31±1.96
	<0.0001
	2.18±1.76
	<0.0001
	1.95±1.67
	0.87

	Long-acting insulin only
	1.56±1.29
	2.03±1.73
	0.012
	2.03±1.63
	0.030
	1.31±1.10
	0.65

	Basal bolus therapy
	1.31±1.09
	1.58±1.34
	<0.0001
	1.51±1.20
	<0.0001
	1.16±1.00
	0.57

	
	
	
	
	
	
	
	

	MARD (%)
	MARD
	MARD
	P value
	MARD
	P value
	MARD
	P value

	Total
	0.089
	0.120
	<0.0001
	0.107
	<0.0001
	0.086
	0.23

	Biphasic or premixed insulin
	0.083
	0.111
	<0.0001
	0.107
	<0.0001
	0.092
	0.41

	Long-acting insulin only
	0.092
	0.121
	0.019
	0.103
	0.054
	0.064
	0.65

	Basal bolus therapy
	0.093
	0.128
	<0.0001
	0.107
	<0.0001
	0.078
	0.21

	
	
	
	
	
	
	
	

	Accuracy score (%)
	Accuracy score
	Accuracy score
	P value
	Accuracy score
	P value
	Accuracy score
	P value

	Total
	0.79±0.41
	0.63±0.48
	<0.0001
	0.68±0.47
	<0.0001
	0.76±0.43
	<0.0001

	Biphasic or premixed insulin
	0.77±0.42
	0.57±0.50
	<0.0001
	0.61±0.49
	<0.0001
	0.71±0.45
	<0.0001

	Long-acting insulin only
	0.77±0.42
	0.56±0.50
	<0.0001
	0.65±0.48
	<0.0001
	0.72±0.45
	0.16

	Basal bolus therapy
	0.81±0.39
	0.70±0.46
	<0.0001
	0.74±0.44
	<0.0001
	0.84±0.37
	<0.0001


Notes: Physician group A, intern physicians; Physician group B, resident physicians. Physician group C, attending physicians.

RMSE, root mean square error; MARD, mean absolute relative difference; U, unit.
Accurately score was calculated as true/(true+false). The value of predicted insulin dosage minus actual insulin dosage in the range of -1U~+1U was defined as true, and beyond the range was defined as false.  
Supplementary Table 5. Baseline Clinical Characteristics of the Patients in the Trial (N=23).
	Characteristic
	Values

	Age, yr
	58.8±10.7

	Gender, n(%)
	

	Male
	14 (60.9%)

	Female
	9 (39.1%)

	Body mass index, kg/m2
	26.5±3.3

	Glycated hemoglobin level, %
	9.1±1.1

	Duration of diabetes, yr
	11.8±8.8

	Duration of insulin therapy, yr
	3.8 ±6.4

	Insulin regimen, n(%)
	

	Long-acting insulin only
	2 

	Biphasic or premixed insulin
	16

	Basal bolus therapy
	5

	Total daily insulin dose, U
	18.4±5.3

	Other medication, n(%)
	

	Biguanides
	18

	  Alpha-glucosidase inhibitors
	7

	Sulfonylureas
	0

	Thiazolidinediones
	0

	Meglitinides
	0

	GLP-1 agonists
	0

	DPP-4 inhibitors
	3

	SGLT2 inhibitors
	0


Data are n (%) or mean±SD. GLP-1, glucagon-like peptide-1; DPP-4, dipeptidyl peptidase 4; SGLT2, sodium-glucose co-transporter 2.

Supplementary Table 6. Glucose Control Based on Sensor Glucose Measurements at the first 24 hours and the last 24 hours of the trial.
	
	The first 24 hours
	The last 24 hours
	P value

	Percentage of time spent at glucose concentration (%)
	
	
	

	3.9-10.0 mmol/L
	64.8 (25.2)
	92.4 (4.7)
	<0.001

	10.1-13.9 mmol/L
	27.6 (18.3)
	7.1 (3.8)
	<0.001

	>13.9mmol/L
	4.8 (9.8)
	0.0 (0.0)
	<0.01

	3.0-3.8 mmol/L
	1.1 (2.7)
	0.5 (1.1)
	0.28

	<3.0 mmol/L
	1.1 (3.2)
	0.0 (0.0)
	0.14

	Mean glucose, mmol/L
	8.62 (1.76)
	7.07 (0.66)
	<0.001

	GMI, mmol/mol
	53.3 (8.3)
	46.0 (3.1)
	<0.001

	Glucose variability, CV %
	27.6 (8.6)
	20.1 (5.7)
	<0.001

	Number of events with capillary glucose >20mmol/L, n
	0
	0
	ND

	Number of events with capillary glucose < 2.8mmol/L, n
	4
	0
	ND

	Median total daily insulin dose, U
	18.4 (5.3)
	29.8 (9.5)
	<0.001


Data are mean (SD), or median (IQR), or number. GMI, glucose management indicator; CV, coefficient of variation.

ND denotes not done.

