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1 A 20.5 74.8 62.804 68.802 65.8 2.1415 63.077 69.075 66.076 2.1236 0.4181
B 83.3 75.5 0
D 51.8 109.3 0
C 52.3 40.5 0

2 A 14 93 65.025 71.200 68.1 1.9993 65.180 71.355 68.268 1.9895 0.2457
B 79 94.8 0

D 46.5 130.5 0

C 46.5 59.3 0

3 A 20.3 89.8 64.023 72.007 68 2.0052 64.473 72.457 68.465 1.9780 0.6792

B 84.3 91.5 0

D 52.5 127.8 0

C 53.5 55.8 0

4 A 14.5 84.8 74.810 79.704 77.3 1.5517 75.424 80.318 77.87 1.529 0.7333

B 89.3 86 0

D 51.5 126.5 0

C 52.3 46.8 0

5 A 19.3 75.3 64.057 71.803 67.9 2.0111 64.601 72.347 68.474 1.9775 0.8384

B 83.8 78 0

D 52 112.3 0

C 51.3 40.5 0

6 A 20.3 81.3 63.571 75.096 69.3 1.9307 64.096 75.622 69.859 1.8999 0.8004

B 83.8 84.3 0

D 51.5 121.3 0

C 55.3 46.3 0

7 A 21.3 94.8 63.218 70.703 67 2.0655 63.443 70.929 67.186 2.0541 0.2765

B 84.5 96.3 0

D 52.8 131.5 0

C 53.5 60.8 0

8 A 14.3 81 65.513 71.003 68.3 1.9876 66.476 71.967 69.222 1.9350 1.3315

B 79.8 82.3 0

D 47.5 117.5 0

C 46.8 46.5 0

9 A 10.5 91 74.307 83.020 78.6 1.5008 74.375 83.088 78.732 1.4958 0.1673

B 84.8 92 0

D 46.5 133.8 0

C 48.3 50.8 0

10 A 20.8 84 68.202 73.810 71 1.8393 68.419 74.027 71.223 1.8278 0.3126

B 89 84.5 0

D 54.8 123.3 0

C 56 49.5 0

Group 1. SteelPolished. 

Data obtained by algorithm for automatic detection and measurement of 
indentation in Vickers hardness testing images

Data obtained in the manual manner by an 
expert
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11 A 15.8 92.8 64.004 70.507 67.3 2.0471 64.03 70.53 67.28 2.0485 -0.0337
B 79.8 93.5 0
D 47 128.8 0
C 48 58.3 0

12 A 18.8 88.8 63.718 72.004 67.9 2.0111 64.19 72.48 68.34 1.9855 0.6388
B 82.5 90.3 0
D 51 124.8 0

C 51.8 52.8 0

13 A 21.8 95 67.013 75.700 71.4 1.8188 67.02 75.71 71.36 1.8206 -0.0510

B 88.8 96.3 0

D 55.8 133 0

C 56 57.3 0

14 A 13.5 86 66.030 71.202 68.6 1.9703 66.70 71.87 69.29 1.9313 0.9930

B 79.5 88 0

D 47.3 124.5 0

C 47.8 53.3 0

15 A 20 86.5 68.505 76.203 72.4 1.7689 68.65 76.35 72.50 1.7638 0.1434

B 88.5 87.3 0

D 53.8 125.5 0

C 54.5 49.3 0

16 A 18 88.8 69.004 74.307 71.6 1.8086 69.49 74.79 72.14 1.7815 0.7530

B 87 89.5 0

D 51.8 126.8 0

C 52.8 52.5 0

17 A 13.8 99.5 66.713 73.202 70 1.8922 67.07 73.56 70.31 1.8755 0.4435

B 80.5 100.8 0

D 46 138 0

C 46.5 64.8 0

18 A 17.8 89.3 62.504 71.203 66.9 2.0717 62.71 71.41 67.06 2.0618 0.2381

B 80.3 90 0

D 48.8 125 0

C 49.5 53.8 0

19 A 19.3 84.3 64.211 68.307 66.3 2.1093 64.92 69.01 66.96 2.0677 0.9911

B 83.5 85.5 0

D 51 119.8 0

C 52 51.5 0

20 A 7 89.5 79.004 89.501 84.3 1.3047 79.03 89.53 84.28 1.3052 -0.0197

B 86 90.3 0

D 45.8 134.5 0

C 46.3 45 0

Data obtained by algorithm for automatic detection and measurement of 
indentation in Vickers hardness testing images

Data obtained in the manual manner by 
an expert
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21 A 18.8 83 65.048 70.505 67.8 2.0170 65.49 70.94 68.22 1.9925 0.6103
B 83.8 85.5 0
D 51 119.3 0
C 51.8 48.8 0

22 A 14 86.5 69.802 72.701 71.3 1.8239 69.82 72.71 71.26 1.8257 -0.0499
B 83.8 87 0
D 49 123 0

C 49.3 50.3 0

23 A 13.8 89.3 67.707 72.303 70 1.8922 68.01 72.60 70.30 1.8759 0.4331

B 81.5 90.3 0

D 48.8 126.3 0

C 49.5 54 0

24 A 24.8 78 67.707 72.000 69.9 1.8977 68.12 72.41 70.26 1.8781 0.5163

B 92.5 79 0

D 58 114 0

C 58 42 0

25 A 17.8 82.5 70.516 74.803 72.6 1.7591 70.74 75.03 72.89 1.7454 0.3926

B 88.3 84 0

D 52.8 119.8 0

C 53.5 45 0

26 A 15.5 83.3 73.002 78.704 75.9 1.6095 73.01 78.71 75.86 1.6110 -0.0482

B 88.5 83.8 0

D 52 123 0

C 52.8 44.3 0

27 A 17 80.3 71.316 78.002 74.6 1.6661 71.45 78.13 74.79 1.6576 0.2546

B 88.3 81.8 0

D 52.8 120.3 0

C 53.3 42.3 0

28 A 16.3 81.8 72.010 76.201 74.1 1.6886 72.03 76.22 74.13 1.6875 0.0340

B 88.3 83 0

D 52 120.5 0

C 52.3 44.3 0

29 A 18.8 79.3 69.502 74.302 71.9 1.7936 69.51 74.31 71.91 1.7929 0.0172

B 88.3 79.8 0

D 53.8 116.3 0

C 54.3 42 0

30 A 18.8 91 66.008 69.807 67.9 2.0111 66.22 70.02 68.12 1.9984 0.3161

B 84.8 92 0

D 51 126.8 0

C 52 57 0

Group 1. SteelPolished. 

Data obtained by algorithm for automatic detection and measurement of 
indentation in Vickers hardness testing images

Data obtained in the manual manner by 
an expert
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31 A 20.5 82.8 62.504 68.007 65.3 2.1744 63.02 68.52 65.77 2.1435 0.7129
B 83 83.5 0
D 51.5 118.8 0
C 52.5 50.8 0

32 A 22.8 77 65.201 73.202 69.3 1.9307 65.74 73.74 69.74 1.9061 0.6373
B 88 77.3 0
D 56 114.5 0

C 56.5 41.3 0

33 A 16.5 97.8 62.804 66.517 64.6 2.2218 63.51 67.22 65.37 2.1700 1.1721

B 79.3 98.5 0

D 47.8 133.5 0

C 49.3 67 0

34 A 16.8 98.3 67.702 71.301 69.5 1.9196 68.40 72.00 70.20 1.8814 1.0003

B 84.5 98.8 0

D 50.3 134.8 0

C 50 63.5 0

35 A 18.5 97.3 66.317 68.804 67.5 2.0350 67.52 70.00 68.76 1.9610 1.8348

B 84.8 98.8 0

D 51.5 132.8 0

C 50.8 64 0

36 A 14.8 88.5 67.201 68.500 67.9 2.0111 67.80 69.10 68.45 1.9790 0.8005

B 82 88.8 0

D 47.8 123.8 0

C 48 55.3 0

37 A 20.8 97.3 64.511 70.502 67.5 2.0350 65.13 71.12 68.13 1.9977 0.9197

B 85.3 98.5 0

D 52.3 134.3 0

C 52.8 63.8 0

38 A 19.8 98.5 65.700 73.511 69.6 1.9141 65.99 73.80 69.89 1.8981 0.4174

B 85.5 98.5 0

D 52 135.8 0

C 53.3 62.3 0

39 A 15.8 89.8 64.002 64.380 64.2 2.2496 65.73 66.11 65.92 2.1337 2.6096

B 79.8 90.3 0

D 47.8 124.8 0

C 51 60.5 0

40 A 17.5 98.3 65.300 69.200 67.3 2.0471 66.26 70.16 68.21 1.9931 1.3273

B 82.8 98.3 0

D 48.5 134.5 0

C 48.5 65.3 0

Group 1. SteelPolished. 

Data obtained by algorithm for automatic detection and measurement of 
indentation in Vickers hardness testing images

Data obtained in the manual manner by an 
expert

1l 2l 1l 2l



Image Vertice Row            
     (µm)

Column           
         
(µm)

                                            
                              
                

  (µm)

                                  
                    
      (µm)

Average 
diagonal 

length         
(µm)

HV                      
               
  (GP)

                                            
                              
                

  (µm)

                     
       
(µm)

Average 
diagonal 
length    

(µm)

HV                      
             

(GP)

Relative error in 
average diagonal 

length

5 of 7

41 A 14.3 98 67.005 71.802 69.4 1.9251 67.05 71.85 69.45 1.9223 0.0734
B 81.3 98.8 0
D 46.3 134.8 0
C 46.8 63 0

42 A 15 97 66.508 71.710 69.1 1.9419 66.52 71.73 69.12 1.9405 0.0350
B 81.5 98 0
D 48.8 134.5 0

C 50 62.8 0

43 A 17 89.5 67.005 73.707 70.4 1.8708 67.24 73.94 70.59 1.8609 0.2659

B 84 90.3 0

D 50.5 127 0

C 51.5 53.3 0

44 A 21 97.8 64.302 67.201 65.8 2.1415 64.90 67.80 66.35 2.1060 0.8331

B 85.3 97.3 0

D 53.3 133 0

C 53 65.8 0

45 A 13 97.5 64.008 70.202 67.1 2.0593 64.29 70.49 67.39 2.0416 0.4315

B 77 98.5 0

D 45 135 0

C 45.5 64.8 0

46 A 10.8 97 64.231 72.301 68.3 1.9876 64.43 72.50 68.47 1.9779 0.2436

B 75 99 0

D 43.5 135.3 0

C 43.8 63 0

47 A 12 97.8 65.311 70.503 67.9 2.0111 65.84 71.04 68.44 1.9794 0.7902

B 77.3 99 0

D 43.8 135.3 0

C 44.5 64.8 0

48 A 15.5 97.3 66.508 72.500 69.5 1.9196 66.94 72.93 69.93 1.8959 0.6196

B 82 98.3 0

D 48.8 136 0

C 49 63.5 0

49 A 15 88.8 70.528 78.302 74.4 1.6750 70.54 78.32 74.43 1.6738 0.0387

B 85.5 90.8 0

D 49 124.3 0

C 49.5 46 0

50 A 13 97.5 70.316 76.807 73.5 1.7163 70.89 77.38 74.14 1.6869 0.8615

B 83.3 99 0

D 48.3 138.3 0

C 49.3 61.5 0

Group 1. SteelPolished. 

Data obtained by algorithm for automatic detection and measurement of 
indentation in Vickers hardness testing images

Data obtained in the manual manner by 
an expert
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51 A 13.8 97.3 65.008 71.302 68.1 1.9993 65.50 71.80 68.65 1.9673 0.8026
B 78.8 98.3 0
D 45.8 133.8 0
C 46.3 62.5 0

52 A 24.3 96.5 66.008 72.516 69.3 1.9307 66.56 73.07 69.82 1.9022 0.7389
B 90.3 97.5 0
D 56 135.5 0

C 57.5 63 0

53 A 24.3 97.5 64.005 66.881 65.4 2.1678 65.37 68.25 66.81 2.0773 2.1105

B 88.3 98.3 0

D 55.5 133.3 0

C 58.8 66.5 0

54 A 20.5 98 65.301 70.802 68 2.0052 65.45 70.95 68.20 1.9935 0.2911

B 85.8 98.3 0

D 52.8 135.3 0

C 53.3 64.5 0

55 A 20.8 97 64.202 70.512 67.4 2.0410 64.43 70.74 67.58 2.0300 0.2705

B 85 97.5 0

D 52.5 133.8 0

C 53.8 63.3 0

56 A 14.8 83.8 64.500 70.002 67.3 2.0471 65.07 70.57 67.82 2.0156 0.7726

B 79.3 84 0

D 47 120 0

C 47.5 50 0

57 A 14.8 97.5 66.213 72.002 69.1 1.9419 66.55 72.34 69.45 1.9225 0.5008

B 81 98.8 0

D 48.3 134.8 0

C 47.8 62.8 0

58 A 18.3 91.3 65.008 72.801 68.9 1.9531 65.26 73.06 69.16 1.9386 0.3742

B 83.3 92.3 0

D 50.5 129.3 0

C 50.8 56.5 0

59 A 18.8 86 64.705 67.030 65.9 2.1350 66.05 68.38 67.22 2.0522 1.9577

B 83.5 86.8 0

D 50 123.3 0

C 48 56.3 0

60 A 17 93.5 63.308 71.503 67.4 2.0410 63.59 71.79 67.69 2.0237 0.4255

B 80.3 94.5 0

D 48.8 130.3 0

C 49.5 58.8 0

Group 1. SteelPolished. 

Data obtained by algorithm for automatic detection and measurement of 
indentation in Vickers hardness testing images

Data obtained in the manual manner by an 
expert
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61 A 18 92.5 65.308 70.802 68 2.0052 66.02 71.51 68.76 1.9609 1.1099
B 83.3 91.5 0
D 51.8 128.3 0
C 52.3 57.5 0

62 A 17 88 64.801 70.500 67.6 2.0290 65.12 70.82 67.97 2.0072 0.5392
B 81.8 88.3 0
D 49.8 124.3 0

C 50 53.8 0

63 A 21.8 91.8 64.556 70.003 67.3 2.0471 64.95 70.39 67.67 2.0247 0.5488

B 86.3 94.5 0

D 53.8 128.5 0

C 54.5 58.5 0

64 A 24.5 81.5 64.008 68.300 66.1 2.1221 64.40 68.69 66.55 2.0937 0.6710

B 88.5 82.5 0

D 56.8 117.8 0

C 57 49.5 0

65 A 20.8 97.3 62.702 69.002 65.9 2.1350 62.79 69.09 65.94 2.1324 0.0609

B 83.5 97.8 0

D 52.5 132.8 0

C 53 63.8 0

66 A 25.8 87.8 64.502 71.802 68.1 1.9993 64.52 71.82 68.17 1.9955 0.0961

B 90.3 88.3 0

D 58.3 124.3 0

C 58.8 52.5 0

67 A 14.8 100.3 65.002 72.216 68.6 1.9703 65.24 72.45 68.85 1.9562 0.3575

B 79.8 99.8 0

D 46 137 0

C 47.5 64.8 0

68 A 16.3 97.3 65.000 69.502 67.3 2.0471 65.52 70.03 67.78 2.0185 0.7011

B 81.3 97.5 0

D 48.5 133.5 0

C 49 64 0

69 A 18 97.5 65.805 71.807 68.8 1.9588 65.94 71.95 68.95 1.9506 0.2108

B 83.8 98.3 0

D 51.5 134.3 0

C 52.5 62.5 0

70 A 20.3 89 63.002 70.302 66.6 2.0904 63.07 70.36 66.72 2.0832 0.1725

B 83.3 89.5 0

D 51.3 126.3 0

C 51.8 56 0

Group 1. SteelPolished. 

Data obtained by algorithm for automatic detection and measurement of 
indentation in Vickers hardness testing images

Data obtained in the manual manner 
by an expert
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