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Table S1. Evaluation metrics of the default AlexNet model (baseline) as a feature extractor using the original and normalized
datasets.

Confusion Matrices Performance Evaluation

Predict —

Dataset Actual | Ben. Ins. Inv. Nor. Prec. Rec. Fl Test  Accuracy Kappa
Benign 35 10 3 2 073 070 071 50

. In situ 9 39 2 0 070 078 074 50

Original -y asive 0 5 2204 084 096 089 230 Sx¥% 0720
Normal 4 2 38 76 093 063 075 120
Benign 33 10 3 4 052 066 058 50

. In situ 8 39 2 1 064 078 070 50

Reinhard (= cive 4 9 2143 08 093 o088 23 [066% 0633
Normal 19 3 39 59 088 049 063 120
Benign 31 13 3 3 072 062 067 50

. In situ 9 39 2 0 062 078 069 50

Ruifrok —y asive 2 7 2156 085 093 089 230 S1>3% 0708
Normal 1 4 33 8 090 068 078 120
Benign 30 13 4 3 075 060 067 50
In situ 7 40 3 0 063 080 071 50

Macenko | = sive I 6 2185 08 095 089 230 OSI3% 0702
Normal 2 4 36 78 091 065 076 120
Benign 27 18 2 3 0.77 054 0.64 50
In situ 6 42 2 0 053 084 065 50

Vahadane -y = Give I 8 2165 084 094 089 230 [389% 0667
Normal 1 12 37 70 090 058 071 120




. Training and validation loss of AlexNet model (baseline)

Training and validation accuracy of AlexNet model (baseline) - -
1.0 4 = QOriginal_Train
’ Original_Valid
124 —— Macenko_Train
0.9 1 > —— Macenko_Valid
g
0.8 _;:; 1.0
c
@
> 4 9 0.8
g 0.7 §
5 o
o - i -
g 0.6 _g 0.6
o
0.51 g 0.4
®
0.4 —— Original_Train ©
' Original_Valid 0.2 1
—— Macenko_Train
0.3 4 —— Macenko_Valid
0 200 400 600 800 1000 0 200 400 600 800 1000
Number of epochs Number of epochs

Figure S1. The left-hand side shows training and validation accuracy curves of the original dataset and Macenko
normalization on the default settings of the AlexNet model (baseline) as a feature extractor. Whereas the right-hand side depicts
training and validation loss curves of the original dataset and Macenko normalization.

Table S2. Evaluation metrics of the default VGG16 model as a feature extractor using the original and normalized datasets.

Confusion Matrices Performance Evaluation

Predict —

Dataset Actual | Ben. Ins. Inv. Nor. Prec. Rec. Fl Test  Accuracy Kappa
Benign 42 5 1 2 079 084 082 50

. In situ 7 40 3 0 077 080 078 50

Original -y asive I 4 2178 096 094 095 230 J044% 0852
Normal 3 3 6 108 092 090 091 120
Benign 42 5 1 2 067 084 074 50

. In situ 11 35 4 0 078 070 074 50

Reinhard = = cive 2 3 216 9 095 094 094 230 O800% 0814
Normal 8§ 2 7 103 090 086 088 120
Benign 384 3 5 0.67 076 0.71 50

. In situ 8 39 2 1 081 078 080 50

Ruifrok —y asive 2 3 215 10 094 093 094 230 O/% 0800
Normal 9 2 9 100 086 083 085 120
Benign 41 5 1 3 076 08 079 50
In situ 6 41 1 08 08 08 50

Macenko = sive 2 3 213 12 096 093 094 230 S0>3% 0839
Normal 5 1 6 108 087 090 089 120
Benign 1 6 1 2 08 08 08 50

Vahadane 89.55% 0.838
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Training and validation accuracy of VGG16 model
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Figure S2. The left-hand side shows training and validation accuracy curves of the original dataset and Macenko
normalization on the default settings of the VGG16 model as a feature extractor. Whereas the right-hand side depicts training
and validation loss curves of the original dataset and Macenko normalization.

Table S3. Evaluation metrics of the default VGG19 model as a feature extractor using the original and normalized datasets.

Confusion Matrices

Performance Evaluation

Predict —

Dataset Actual | Ben. Ins. Inv. Nor. Prec. Rec. Fl Test  Accuracy Kappa
Benign 45 3 0 2 066 090 076 50

. In situ 15 30 3 1 08 062 070 50

Original -y asive 4 1 21015 096 091 094 230 57:33% 0805
Normal 4 3 6 107 08 089 087 120
Benign 46 3 1 0 064 092 075 50

. In situ 16 30 2 2 08 060 071 50

Reinhard = = cive 2 1 2189 096 095 096 230 O889% 0824
Normal 8§ 1 5 106 091 088 089 120
Benign 40 7 2 1 0.65 080 0.71 50

. In situ 13 3 2 1 077 068 072 50

Ruifrok —y asive 4 0 2179 095 094 095 230 S800% 0814
Normal 5 3 7 105 091 088 089 120
Benign 4 4 1 1 070 088 078 50
In situ 12 3 3 1 08 068 075 50

Macenko = sive 3 1 213 13 096 093 094 230 OM% 0832
Normal 4 2 4 110 088 092 090 120
Benign 43 5 1 1 067 08 075 50
In situ 13 33 2 2 08 066 073 50

Vahadane = Give 31 216 10 096 094 095 230 Sol% 0832
Normal 5 1 5 109 089 091 08 120
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Training and validation accuracy of VGG19 model
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Figure S3. The left-hand side shows training and validation accuracy curves of the original dataset and Macenko
normalization on the default settings of the VGG19 model as a feature extractor. Whereas the right-hand side depicts training
and validation loss curves of the original dataset and Macenko normalization.

Table S4. Evaluation metrics of the default Inception-v3 model as a feature extractor using the original and normalized

datasets.

Confusion Matrices

Performance Evaluation

Predict —

Dataset Actual | Ben. Ins. Inv. Nor. Prec. Rec. Fl Test  Accuracy Kappa
Benign 45 2 0 3 08 090 08 50

. In situ 7 41 2 0 091 08 08 50

Original (= sive I 1 2253 098 098 098 230 ~H66% 0917
Normal 2 1 2 115 095 096 095 120
Benign 4 3 0 3 08 088 085 50

. In situ 5 43 0 2 090 086 088 50

Reinhard (= Give 2 1 234 099 097 098 230 4% 0914
Normal 2 1 2 115 093 096 094 120
Benign 4 3 0 3 08 088 085 50

. In situ 5 4 1 0 08 08 08 50

Ruifrok —p #asive 4 208 6 100 095 097 230 O+44% 0914
Normal 0 1 0 119 093 099 09 120
Benign 42 4 0 4 0.84 084 084 50
In situ 5 43 1 1 088 08 087 50

Macenko = cive 1 2207 099 096 097 230 33% 0900
Normal 2 1 2 115 0.91 096 093 120
Benign 41 5 1 3 08 08 08 50
In situ 6 43 1 08 08 084 50

Vahadane | = cive 2 3 2204 099 096 098 230 >77% 0904
Normal 1 1 1 117 094 097 09 120
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Training and validation accuracy of Inception-v3 model
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Figure S4. The left side shows training and validation accuracy curves of the original dataset and Macenko normalization on
the default settings of the Incepion-v3 model as a feature extractor. Whereas the right side depicts training and validation loss
curves of the original dataset and Macenko normalization.

Table S5. Evaluation metrics of the default Xception model as a feature extractor using the original and normalized datasets.

Confusion Matrices

Performance Evaluation

Predict —
Dataset Actual | Ben. Ins. Inv. Nor. Prec. Rec. Fl Test  Accuracy Kappa
Benign 47 0 0 3 092 094 093 50
. In situ 345 1 1 098 090 094 50
Original — y asive 0 0 225 5 099 098 098 230 J044% 0945
Normal 1 1 1 117 093 097 095 120
Benign 47 1 1 1 08 094 091 50
. In situ 5 4 1 0 09 088 092 50
Reinhard = = cive 0 0 2273 099 099 099 23 J066% 0948
Normal 1 1 1 117 097 097 097 120
Benign 46 2 0 2 090 092 091 50
. In situ 347 0 0 092 094 093 50
Ruifrok —y asive 0 1 263 100 098 099 230 0:66% 0948
Normal 2 1 1 116 096 097 096 120
Benign 47 0 2 1 087 094 090 50
In situ 4 44 2 0 098 088 093 50
Macenko = sive I 0 254 098 098 098 230 ~000% 0938
Normal 2 1 1 116 096 097 096 120
Benign 46 1 0 3 088 092 090 50
In situ 4 4 1 1 09 088 092 50
Vahadane = Give I 0 2054 098 098 098 230 0% 0931
Normal 1 1 3 115 093 096 095 120
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Training and validation accuracy of Xception model
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Figure S5. The left side demonstrates training and validation accuracy curves of the original dataset and Macenko
normalization on the default settings of the Xception model as a feature extractor. Whereas the right side presents training and

validation loss curves of the original dataset and Macenko normalization.
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