Supplementary
Supplementary Table S1: Estimated absorbed doses for blinded samples irradiated at doses ≥2 Gy. The estimated dose is calculated using a pooled dose-response curve according to Merkle’s approach.
	
	Actual dose(Gy)
	Estimated dose(Gy)
	Estimated dose(Gy) 95% confidence limits

	
	
	
	Lower
	Upper

	Blind 1
	2
	2.03
	1.87
	2.20

	
	3
	3.05
	2.88
	3.23

	
	4
	3.95
	3.76
	4.16

	Blind 2
	2
	2.31
	2.13
	2.49

	
	3
	3.20
	3.03
	3.38

	
	4
	4.26
	4.05
	4.49

	Blind 3
	2
	2.07
	1.91
	2.24

	
	3
	3.04
	2.88
	3.20

	
	4
	4.25
	4.04
	4.49



Supplementary Table S2: Estimated absorbed doses for blinded samples irradiated at doses ≥2 Gy. The estimated dose is calculated using grouped dose-response curves according to Merkle’s approach.
	
	Actual dose(Gy)
	Estimated dose(Gy)
	Estimated dose(Gy)    95% confidence limits

	
	
	
	Lower
	Upper

	Group A
	Blind 1
	2
	1.65
	1.47
	1.82

	
	
	3
	2.46
	2.30
	2.64

	
	
	4
	3.19
	3.02
	3.39

	
	Blind 2
	2
	1.87
	1.68
	2.05

	
	
	3
	2.59
	2.42
	2.76

	
	
	4
	3.44
	3.26
	3.65

	
	Blind 3
	2
	1.68
	1.50
	1.85

	
	
	3
	2.45
	2.29
	2.62

	
	
	4
	3.44
	3.25
	3.65

	Group B
	Blind 1
	2
	1.80
	1.65
	1.95

	
	
	3
	2.68
	2.54
	2.83

	
	
	4
	3.47
	3.31
	3.63

	
	Blind 2
	2
	2.04
	1.88
	2.20

	
	
	3
	2.81
	2.67
	2.96

	
	
	4
	3.73
	3.57
	3.91

	
	Blind 3
	2
	1.83
	1.69
	1.98

	
	
	3
	2.67
	2.54
	2.81

	
	
	4
	3.73
	3.56
	3.91

	Group C
	Blind 1
	2
	1.96
	1.77
	2.14

	
	
	3
	2.89
	2.71
	3.08

	
	
	4
	3.72
	3.52
	3.95

	
	Blind 2
	2
	2.21
	2.01
	2.40

	
	
	3
	3.03
	2.85
	3.23

	
	
	4
	4.00
	3.79
	4.25

	
	Blind 3
	2
	1.99
	1.80
	2.17

	
	
	3
	2.88
	2.71
	3.06

	
	
	4
	4.00
	3.78
	4.26

	Group D
	Blind 1
	2
	2.04
	1.90
	2.19

	
	
	3
	3.05
	2.91
	3.21

	
	
	4
	3.96
	3.79
	4.14

	
	Blind 2
	2
	2.32
	2.16
	2.48

	
	
	3
	3.21
	3.06
	3.37

	
	
	4
	4.26
	4.09
	4.46

	
	Blind 3
	2
	2.08
	1.93
	2.23

	
	
	3
	3.04
	2.90
	3.19

	
	
	4
	4.26
	4.08
	4.46

	Group E
	Blind 1
	2
	2.27
	2.10
	2.43

	
	
	3
	3.39
	3.22
	3.58

	
	
	4
	4.40
	4.20
	4.62

	
	Blind 2
	2
	2.57
	2.39
	2.76

	
	
	3
	3.57
	3.39
	3.76

	
	
	4
	4.74
	4.52
	4.98

	
	Blind 3
	2
	2.31
	2.14
	2.47

	
	
	3
	3.38
	3.22
	3.56

	
	
	4
	4.73
	4.51
	4.99

	Group F
	Blind 1
	2
	2.20
	2.50
	2.80

	
	
	3
	3.53
	3.87
	4.31

	
	
	4
	4.64
	5.10
	5.78

	
	Blind 2
	2
	2.56
	2.87
	3.21

	
	
	3
	3.72
	4.08
	4.56

	
	
	4
	5.00
	5.51
	6.29

	
	Blind 3
	2
	2.26
	2.55
	2.85

	
	
	3
	3.53
	3.85
	4.28

	
	
	4
	4.99
	5.51
	6.30



Supplementary Table S3: Estimated absorbed doses for blinded samples irradiated at doses of ≥2 Gy. RDNN is utilized to calculate the estimated doses.
	
	Actual dose(Gy)
	Estimated dose(Gy)
	Estimated dose(Gy)    95% confidence limits

	
	
	
	Lower
	Upper

	B1(30,F)
	2
	2.09
	1.88
	2.32

	
	3
	3.17
	2.94
	3.38

	
	4
	3.93
	3.70
	4.14

	B2(36,M)
	2
	2.17
	1.89
	2.41

	
	3
	3.17
	2.90
	3.41

	
	4
	4.00
	3.77
	4.23

	B3(34,M)
	2
	2.05
	1.86
	2.24

	
	3
	3.08
	2.87
	3.27

	
	4
	4.03
	3.85
	4.23



Supplementary Table S4: Estimated absorbed doses for blinded samples irradiated at doses ≤1Gy. The estimated dose is calculated using a pooled dose-response curve according to Merkle’s approach.
	
	Actual dose(Gy)
	Estimated dose(Gy)
	Estimated dose(Gy)    95% confidence limits

	
	
	
	Lower
	Upper

	Blind 4
	0.2
	0.09
	0
	0.29

	
	0.4
	0.38
	0.18
	0.58

	
	0.6
	0.58
	0.39
	0.78

	
	0.8
	0.72
	0.53
	0.93

	
	1
	0.94
	0.75
	1.14

	Blind 5
	0.2
	0.21
	0
	0.40

	
	0.4
	0.34
	0.14
	0.53

	
	0.6
	0.57
	0.40
	0.76

	
	0.8
	0.84
	0.66
	1.02

	
	1
	1.00
	0.82
	1.18

	Blind 6
	0.2
	0.11
	0
	0.30

	
	0.4
	0.31
	0.11
	0.50

	
	0.6
	0.55
	0.38
	0.74

	
	0.8
	0.87
	0.72
	1.03

	
	1
	1.15
	0.98
	1.32



Supplementary Table S5: Estimated absorbed doses for blinded samples irradiated at doses ≤1Gy. The estimated dose is calculated using grouped dose-response curves according to Merkle’s approach.
	
	
	Actual dose(Gy)
	Estimated dose(Gy)
	Estimated dose(Gy)    95% confidence limits

	
	
	
	
	Lower
	Upper

	Group A
	Blind 4
	0.2
	0.15
	0
	0.34

	
	
	0.4
	0.35
	0.17
	0.55

	
	
	0.6
	0.50
	0.32
	0.70

	
	
	0.8
	0.61
	0.42
	0.82

	
	
	1
	0.78
	0.59
	0.98

	
	Blind 5
	0.2
	0.23
	0.02
	0.41

	
	
	0.4
	0.32
	0.14
	0.51

	
	
	0.6
	0.49
	0.32
	0.69

	
	
	0.8
	0.70
	0.52
	0.89

	
	
	1
	0.82
	0.64
	1.02

	
	Blind 6
	0.2
	0.16
	0
	0.34

	
	
	0.4
	0.30
	0.12
	0.49

	
	
	0.6
	0.48
	0.31
	0.68

	
	
	0.8
	0.72
	0.57
	0.90

	
	
	1
	0.94
	0.77
	1.13

	Group B
	Blind 4
	0.2
	0.05
	0
	0.26

	
	
	0.4
	0.33
	0.13
	0.52

	
	
	0.6
	0.52
	0.34
	0.70

	
	
	0.8
	0.64
	0.47
	0.83

	
	
	1
	0.84
	0.67
	1.02

	
	Blind 5
	0.2
	0.17
	0
	0.35

	
	
	0.4
	0.29
	0.08
	0.47

	
	
	0.6
	0.51
	0.35
	0.68

	
	
	0.8
	0.75
	0.59
	0.92

	
	
	1
	0.89
	0.73
	1.06

	
	Blind 6
	0.2
	0.07
	0
	0.26

	
	
	0.4
	0.27
	0.04
	0.45

	
	
	0.6
	0.49
	0.33
	0.67

	
	
	0.8
	0.78
	0.64
	0.92

	
	
	1
	1.02
	0.87
	1.18

	Group C
	Blind 4
	0.2
	0.09
	0
	0.35

	
	
	0.4
	0.39
	0.14
	0.64

	
	
	0.6
	0.59
	0.37
	0.84

	
	
	0.8
	0.73
	0.50
	0.97

	
	
	1
	0.94
	0.72
	1.17

	
	Blind 5
	0.2
	0.22
	0
	0.46

	
	
	0.4
	0.35
	0.09
	0.59

	
	
	0.6
	0.58
	0.37
	0.82

	
	
	0.8
	0.84
	0.63
	1.06

	
	
	1
	0.99
	0.78
	1.21

	
	Blind 6
	0.2
	0.11
	0
	0.36

	
	
	0.4
	0.32
	0.03
	0.56

	
	
	0.6
	0.57
	0.36
	0.80

	
	
	0.8
	0.87
	0.68
	1.07

	
	
	1
	1.13
	0.93
	1.33

	Group D
	Blind 4
	0.2
	0.16
	0
	0.32

	
	
	0.4
	0.42
	0.26
	0.59

	
	
	0.6
	0.61
	0.45
	0.79

	
	
	0.8
	0.75
	0.58
	0.92

	
	
	1
	0.96
	0.79
	1.14

	
	Blind 5
	0.2
	0.26
	0.10
	0.42

	
	
	0.4
	0.38
	0.23
	0.54

	
	
	0.6
	0.60
	0.45
	0.77

	
	
	0.8
	0.86
	0.71
	1.02

	
	
	1
	1.01
	0.86
	1.18

	
	Blind 6
	0.2
	0.18
	0
	0.33

	
	
	0.4
	0.36
	0.21
	0.52

	
	
	0.6
	0.59
	0.44
	0.75

	
	
	0.8
	0.89
	0.76
	1.03

	
	
	1
	1.16
	1.02
	1.31

	Group E
	Blind 4
	0.2
	0.06
	0
	0.28

	
	
	0.4
	0.40
	0.18
	0.61

	
	
	0.6
	0.63
	0.43
	0.84

	
	
	0.8
	0.79
	0.59
	1.00

	
	
	1
	1.04
	0.85
	1.24

	
	Blind 5
	0.2
	0.20
	0
	0.40

	
	
	0.4
	0.35
	0.14
	0.55

	
	
	0.6
	0.62
	0.44
	0.82

	
	
	0.8
	0.92
	0.74
	1.11

	
	
	1
	1.10
	0.92
	1.29

	
	Blind 6
	0.2
	0.08
	0
	0.28

	
	
	0.4
	0.32
	0.10
	0.52

	
	
	0.6
	0.60
	0.42
	0.80

	
	
	0.8
	0.96
	0.81
	1.12

	
	
	1
	1.27
	1.10
	1.45

	Group F
	Blind 4
	0.2
	0.05
	0
	0.32

	
	
	0.4
	0.35
	0.04
	0.67

	
	
	0.6
	0.59
	0.32
	0.93

	
	
	0.8
	0.77
	0.49
	1.11

	
	
	1
	1.05
	0.75
	1.39

	
	Blind 5
	0.2
	0.17
	0
	0.44

	
	
	0.4
	0.31
	0
	0.60

	
	
	0.6
	0.59
	0.33
	0.90

	
	
	0.8
	0.92
	0.64
	1.24

	
	
	1
	1.12
	0.83
	1.45

	
	Blind 6
	0.2
	0.07
	0
	0.33

	
	
	0.4
	0.28
	0
	0.57

	
	
	0.6
	0.56
	0.31
	0.88

	
	
	0.8
	0.96
	0.71
	1.25

	
	
	1
	1.32
	1.03
	1.63



Supplementary Table S6: Estimated absorbed doses for blinded samples irradiated at doses ≤ 1Gy. RDNN was utilized to calculate the estimated doses. 
	
	Actual dose(Gy)
	Estimated dose(Gy)
	Estimated dose(Gy)    95% confidence limits

	
	
	
	Lower
	Upper

	Blind 4
	0.2
	0.16
	0
	0

	
	0.4
	0.39
	0
	0.54

	
	0.6
	0.58
	0.42
	0.75

	
	0.8
	0.76
	0.58
	0.96

	
	1
	0.98
	0.78
	1.22

	Blind 5
	0.2
	0.24
	0
	0.36

	
	0.4
	0.25
	0
	0.44

	
	0.6
	0.55
	0.42
	0.70

	
	0.8
	0.8
	0.65
	0.96

	
	1
	1
	0.80
	1.21

	Blind 6
	0.2
	0.15
	0
	0

	
	0.4
	0.33
	0
	0.46

	
	0.6
	0.52
	0.39
	0.66

	
	0.8
	0.88
	0.73
	1.11

	
	1
	1.04
	0.83
	1.22



Supplementary Table S7: Estimated absorbed doses for radiation workers. Pooled dose-response curves and RDNN are utilized to calculate the estimated doses. 
	
	Actual dose(Gy)
	Estimated dose(Gy)
	Estimated dose(Gy)    95% confidence limits
	Estimated dose(Gy)
	Estimated dose(Gy)    95% confidence limits

	
	
	
	Lower
	Upper
	
	Lower
	Upper

	RW1
	1st
	0
	0
	0
	0
	0.04
	0
	0

	
	2nd
	0
	0
	0
	0
	-0.03
	0
	0

	
	2nd
	0.1
	0.16
	0
	0.34
	0.21
	0
	0

	RW2
	1st
	0
	0
	0
	0
	-0.02
	0
	0

	
	2nd
	0
	0
	0
	0
	0.06
	0
	0

	
	2nd
	0.1
	0.13
	0
	0.31
	0.15
	0
	0

	RW3
	1st
	0
	0
	0
	0
	0.04
	0
	0

	
	2nd
	0
	0.01
	0
	0.20
	0.02
	0
	0

	
	2nd
	0.1
	0.21
	0
	0.39
	0.19
	0
	0

	RW4
	1st
	0
	0
	0
	0
	0.02
	0
	0

	
	2nd
	0
	0
	0
	0
	-0.03
	0
	0

	
	2nd
	0.1
	0.02
	0
	0.21
	0.09
	0
	0

	RW5
	1st
	0
	0
	0
	0
	0.05
	0
	0

	
	2nd
	0
	0
	0
	0
	0.01
	0
	0

	
	2nd
	0.1
	0.28
	0.08
	0.47
	0.25
	0
	0.37



Supplementary Table S8: Estimation uncertainty of each blind sample. The measurement uncertainty was calculated as (Actual Dose - Estimated Dose) / Estimated Dose×100.
	Sample
	Actual dose(Gy)
	Uncertainty(%)

	
	
	Pooled
	RDNN

	B1
	2
	-1.48
	-4.31

	B1
	3
	-1.64
	-5.36

	B1
	4
	1.27
	1.78

	B2
	2
	-13.42
	-7.83

	B2
	3
	-6.25
	-5.36

	B2
	4
	-6.10
	0

	B3
	2
	-3.38
	-2.44

	B3
	3
	-1.32
	-2.60

	B3
	4
	-5.88
	-0.74

	B4
	0.2
	122.22
	25.00

	B4
	0.4
	5.26
	2.56

	B4
	0.6
	3.45
	3.45

	B4
	0.8
	11.11
	5.26

	B4
	1
	6.38
	2.04

	B5
	0.2
	-4.76
	-16.67

	B5
	0.4
	17.65
	60.00

	B5
	0.6
	5.26
	9.09

	B5
	0.8
	-4.76
	0

	B5
	1
	0
	0

	B6
	0.2
	81.82
	33.33

	B6
	0.4
	29.03
	21.21

	B6
	0.6
	9.09
	15.38

	B6
	0.8
	-8.05
	-9.09

	B6
	1
	-13.04
	-3.85

	RW1-2nd
	0.1
	-35.76
	-51.41

	RW2-2nd
	0.1
	-25.01
	-31.26

	RW3-2nd
	0.1
	-52.12
	-46.56

	RW4-2nd
	0.1
	427.25
	11.23

	RW5-2nd
	0.1
	-64.90
	-59.94
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Supplementary Table S9: Automatically identified number of dicentric chromosomes in blind samples.
	Sample
	Dose (Gy)
	Scored cells
	Dic
	Distribution of dicentrics
	Dic/cell
	DI
	u-test

	
	
	
	
	0
	1
	2
	3
	4
	5
	
	
	

	B1
	2
	4034
	739
	3347
	637
	48
	2
	0
	0
	0.18
	0.96
	-1.65

	
	3
	3715
	1340
	2598
	929
	155
	31
	2
	0
	0.36
	1.03
	1.19

	
	4
	4446
	2535
	2519
	1420
	420
	74
	12
	1
	0.57
	1.00
	0.06

	B2
	2
	2897
	653
	2321
	507
	63
	4
	2
	0
	0.23
	1.04
	1.58

	
	3
	3881
	1525
	2643
	993
	204
	40
	1
	0
	0.39
	1.04
	1.77

	
	4
	4351
	2834
	2285
	1461
	472
	106
	24
	3
	0.65
	1.03
	1.36

	B3
	2
	3926
	741
	3257
	605
	57
	6
	1
	0
	0.19
	1.03
	1.34

	
	3
	4588
	1645
	3219
	1132
	203
	29
	5
	0
	0.36
	1.03
	1.47

	
	4
	3707
	2412
	1945
	1235
	425
	82
	19
	1
	0.65
	1.01
	0.38

	B4
	0.2
	3768
	44
	3724
	44
	0
	0
	0
	0
	0.01
	0.99
	-0.50

	
	0.4
	3062
	70
	2992
	70
	0
	0
	0
	0
	0.02
	0.98
	-0.89

	
	0.6
	2912
	98
	2815
	96
	1
	0
	0
	0
	0.03
	0.99
	-0.49

	
	0.8
	2874
	123
	2751
	123
	0
	0
	0
	0
	0.04
	0.96
	-1.62

	
	1
	3034
	180
	2858
	172
	4
	0
	0
	0
	0.06
	0.99
	-0.57

	B5
	0.2
	3957
	62
	3895
	62
	0
	0
	0
	0
	0.02
	0.98
	-0.69

	
	0.4
	3764
	79
	3686
	77
	1
	0
	0
	0
	0.02
	1.00
	0.20

	
	0.6
	3724
	124
	3601
	122
	1
	0
	0
	0
	0.03
	0.98
	-0.73

	
	0.8
	3931
	201
	3734
	194
	2
	1
	0
	0
	0.05
	1.00
	-0.05

	
	1
	3840
	245
	3603
	230
	6
	1
	0
	0
	0.06
	1.01
	0.44

	B6
	0.2
	4413
	54
	4360
	52
	1
	0
	0
	0
	0.01
	1.03
	1.19

	
	0.4
	3835
	76
	3760
	74
	1
	0
	0
	0
	0.02
	1.01
	0.30

	
	0.6
	3751
	121
	3633
	115
	3
	0
	0
	0
	0.03
	1.02
	0.77

	B6
	0.8
	7037
	378
	6670
	356
	11
	0
	0
	0
	0.05
	1.00
	0.27

	
	1
	4739
	366
	4390
	333
	15
	1
	0
	0
	0.08
	1.02
	1.04

	RW1-1st
	0
	4852
	38
	4814
	38
	0
	0
	0
	0
	0.01
	0.99
	-0.38

	RW1-2nd
	0
	3247
	24
	3223
	24
	0
	0
	0
	0
	0.01
	0.99
	-0.29

	RW1-2nd
	0.1
	4891
	67
	4826
	63
	2
	0
	0
	0
	0.01
	1.05
	2.30

	RW2-1st
	0
	3494
	26
	3468
	26
	0
	0
	0
	0
	0.01
	0.99
	-0.31

	RW2-2nd
	0
	4947
	35
	4912
	35
	0
	0
	0
	0
	0.01
	0.99
	-0.35

	RW2-2nd
	0.1
	5026
	65
	4962
	63
	1
	0
	0
	0
	0.01
	1.02
	0.91

	RW3-1st
	0
	4055
	32
	4023
	32
	0
	0
	0
	0
	0.01
	0.99
	-0.35

	RW3-2nd
	0
	5469
	50
	5422
	45
	1
	1
	0
	0
	0.01
	1.15
	7.98

	RW3-2nd
	0.1
	4922
	77
	4848
	72
	1
	1
	0
	0
	0.02
	1.09
	4.42

	RW4-1st
	0
	3489
	28
	3461
	28
	0
	0
	0
	0
	0.01
	0.99
	-0.33

	RW4-2nd
	0
	4986
	27
	4959
	27
	0
	0
	0
	0
	0.01
	0.99
	-0.27

	RW4-2nd
	0.1
	4966
	47
	4920
	45
	1
	0
	0
	0
	0.01
	1.03
	1.68

	RW5-1st
	0
	2491
	18
	2473
	18
	0
	0
	0
	0
	0.01
	0.99
	-0.25

	RW5-2nd
	0
	2643
	23
	2620
	23
	0
	0
	0
	0
	0.01
	0.99
	-0.31

	RW5-2nd
	0.1
	4061
	76
	3987
	72
	2
	0
	0
	0
	0.02
	1.03
	1.55




