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Fig. S1. DNN layers and input/output tensor shapes per layer.
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Fig. S2.
AUC-ROC curve per subjects 1 to 6 (numbers run from left to right). The AUC average 0.93. The lowest AUC was for the subject with the highest age.
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Fig. S3.
Normalized confusion matrices for subjects 1-6.
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Fig. S4.
Accuracy (validation in orange, train in blue) graph over epochs per subject from subject 1 to 6.
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Fig. S5.
Loss (validation in orange, train in blue) changes over epochs per subject from subject 1 to subject 6.
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Fig. S6.
Sample frames from speckles video.
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Fig. S7.
AUC-ROC curve per generalization splits 1 to 6 (numbers run from left to right). The AUC average 0.81. The lowest AUC was for the subject with the highest age.
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Fig. S8.
AUC-ROC curve per generalization splits 1 to 6 with 1 sec aggregation (numbers run from left to right). The AUC average 0.94. The lowest AUC was for the subject with the highest age.
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Fig. S9.
Normalized confusion matrices for splits 1-6 without (left) and with (right) aggregation.
Table S1.  Detailed information in the DNN layers
	#
	Layer type
	Output shape
	Number of parameters

	1
	Batch normalization
	(None, 40, 32, 32, 1)
	4

	2
	ConvLSTM2D layer with 
8 filters (9 filters in generalization experiment), 
 kernel size (3, 3),
regularization using kernel_constraint=max_norm(2.)                           
	(None, 30, 30, 8)
	2624

	3
	Batch normalization         
	(None, 30, 30, 8)
	32

	4
	Dropout layer with rate  0.5       
	(None, 30, 30, 8)
	0

	5
	Flatten                  
	(None, 7200)
	0

	6
	Dense layer with:  
kernel_constraint=max_norm(2.),
kernel_regularizer='l2', 
activation="relu"                       
	(None, 8)
	57608

	7
	Batch normalization
	(None, 8)
	32

	8
	Dropout layer with rate  0.5           
	(None, 8)
	0

	9
	Dense layer with:
kernel_constraint=max_norm(2.), activation="sigmoid"                          
	(None, 1)
	9





Table S2. Generalization on six different splits of 2 subjects in the train, 2 in validation, and 2 in test set. Results are given for the test sets. Aggregated results are for over an aggregation of 1 sec, 25 chunks of 40 frames.
	Subjects in Split
	AUC per chunk
	AUC aggregated 
	Accuracy
	Accuracy aggregated 
	Kappa
	Kappa aggregated 
	split #

	test
	validation
	train
	
	
	
	
	
	
	

	3, 6
	1, 4
	2, 5
	0.95
	1
	89.1%
	99.9%
	0.78
	1
	1

	4,5
	2, 3
	1, 6
	0.67
	0.99
	61%
	94%
	0.23
	0.89
	2

	1, 2
	5, 6
	3, 4
	0.6
	0.75
	57.2%
	68.8%
	0.15
	0.38
	3

	2, 3
	4, 5
	1, 6
	0.86
	0.96
	79.3%
	91%
	0.59
	0.82
	4

	5, 6
	3, 4
	1, 2
	0.96
	1
	89.4%
	99.8%
	0.79
	1
	5

	3, 4
	5, 6
	1, 2
	0.81
	0.94
	74.1%
	85.9%
	0.48
	0.72
	6





image46.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

02

— ROC curve (area = 0.85)
—= Random guess

0.4 0.6
False Positive Rate

0.8

10




image33.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

Threshold : 0.50

— ROC curve (area = 1.00)
—= Random guess

0.0 02 0.4 0.6 0.8 10
False Positive Rate




image32.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

Threshold : 0.50 -

— ROC curve (area = 1.00)
g —= Random guess

0.0 02 0.4 0.6 0.8 10
False Positive Rate




image43.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

Threshold = ROC curve (area = 0.77)

02

.. == Random guess

0.4 0.6
False Positive Rate

0.8

10




image36.png
True Positive Rate

0.0

Receiver Operating Characteristic

— ROC curve (area = 0.99)
—= Random guess

02 0.4 0.6 0.8
False Positive Rate

10




image35.png
True label

Normalized confusion matrix

Predicted label

0.8

07

0.6

05

0.4

03

02




image44.png
True label

Normalized confusion matrix

Predicted label

07

0.6

05

0.4

03




image49.png
True label

Normalized confusion matrix

Predicted label

0.8

0.6

0.4

02




image42.png
True label

Normalized confusion matrix

Predicted label

0.8

0.6

0.4

02




image45.png
True label

Normalized confusion matrix

Predicted label

0.70

0.65

0.60

055

050

0.45

0.40

035

030




image38.png
True label

Normalized confusion matrix

Predicted label

0.8

0.6

0.4

02




image34.png
accuracy

10

0.9

°
®

°
3

°
S

05

0.4

model accuracy

train
— val

25

50

7

epoch

100

125

150

175




image40.png
accuracy

°
3

10

0.9

°
®

0.6

05

model accuracy

train
e

50

100 150
epoch

200

250




image41.png
accuracy

°
3

10

0.9

°
®

0.6

05

model accuracy

— train
— val

20

40 60
epoch

80

100




image47.png
accuracy

°
3

10

0.9

°
®

0.6

05

model accuracy

— train
— val

100 150
epoch

200

250




image48.png
accuracy

10

0.9

0.8

°
3

°
S

05

0.4

model accuracy

— train
— val

20

40 60
epoch

80

100




image50.png
accuracy

10

0.9

°
®

°
3

0.6

05

model accuracy

train
— val

10

20

epoch

30

40

50





image17.png
loss

12

10

0.8

0.6

0.4

02

0.0

model loss

— train
— val

50

75
epoch

100

125

150

175




image23.png
loss

14

12

10

0.8

0.6

0.4

02

0.0

model loss

— train
— val

50

100

epoch

150

200

250




image26.png
loss

0.8

0.6

0.4

02

0.0

model loss

— train

— val
=V

20

40

epoch

60

80

100





image27.png
loss

12

10

0.8

0.6

0.4

02

0.0

model loss

— train
— val

100

epoch

150

200

250




image29.png
loss

14

12

10

0.8

0.6

0.4

02

0.0

model loss

— train
— val

20

40

epoch

60

80

100





image21.png
loss

14

12

10

0.8

0.6

0.4

02

0.0

model loss

— train
— val

°

20

epoch

30

40

50





image37.png
Frame 3 Frame 4

Frame 6 Frame 7

Frame 11 Frame 12

Frame 16 Frame 20
v





image19.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

/
¥hreshold : 0.50

02

— ROC curve (area = 0.95)
—= Random guess

0.4 0.6
False Positive Rate

0.8

10




image25.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

.
" Threshold : 0.50

02

—— ROC curve (area = 0.67). -
—= Random guess

0.4 0.6
False Positive Rate

0.8

10




image39.png
True Positive Rate

Receiver Operating Characteristic

10
08
06
Threshold : 0.50

0.4
02

— ROC curve (area = 0.60)
00 —= Random guess

0.0 02 0.4 0.6 0.8 10
False Positive Rate




image9.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

02

— ROC curve (area = 0.86)

0.4 0.6
False Positive Rate

—= Random guess

0.8

10




image28.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

02

— ROC curve (area = 0.96)
—= Random guess

0.4 0.6
False Positive Rate

0.8

10




image2.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

Threshold : 0.50

02

—= Random guess

0.4 0.6
False Positive Rate

0.8

—— .ROC.curve (area = 0.81)..

10




image8.png
True Positive Rate

10

0.8

0.6

0.4

02

Receiver Operating Characteristic

Threshold == ROC curve (area = 1.00)

02

0.4 0.6
False Positive Rate

- =~ Random guess

0.8

10




image7.png
True Positive Rate

10

0.8

0.6

0.4

02

Receiver Operating Characteristic

Threshold —— ROC curve (area = 0.99)

02

0.4 0.6
False Positive Rate

-+ == Random guess

0.8

10




image16.png
True Positive Rate

10

0.8

0.6

04«0

02

0.0

Receiver Operating Characteristic

Threshold : 0.50

— ROC curve (area = 0.75)
Random guess

0.0 02 0.4 0.6 0.8 10
False Positive Rate




image15.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

— ROC curve (area = 0.96)
—= Random guess

0.0 02 0.4 0.6 0.8 10
False Positive Rate




image10.png
True Positive Rate

0.0

Receiver Operating Characteristic

— ROC curve (area = 1.00)
—= Random guess

02 0.4 0.6 0.8 10
False Positive Rate

0.50




image1.png
True Positive Rate

10

0.8

0.6

0.4

02

0.0

Receiver Operating Characteristic

Threshold == ROC curve (area = 0.94)

02

0.4 0.6
False Positive Rate

- =~ Random guess

0.8

10




image3.png
True label

Normalized confusion matrix

Predicted label

0.8

07

0.6

05

0.4

03

02




image14.png
True label

Normalized confusion matrix

o..

I .=

Predicted label

- 1.0

0.8

- 06




image5.png
True label

Normalized confusion matrix

Predicted label

0.60

055

050

0.45

0.40




image12.png
True label

1 0.0

Normalized confusion matrix

| = ]

Predicted label

- 0.9

- 0.8

0.7

-06




image13.png
True label

Normalized confusion matrix

Predicted label

0.56

054

052

050

0.48

0.46

0.44




image11.png
True label

Normalized confusion matrix

0.7
04
- 0.6
-05
-04
022
-03
0

Predicted label




image20.png
True label

Normalized confusion matrix

Predicted label

07

0.6

05

0.4

03




image4.png
True label

| I =

Normalized confusion matrix

| = i

Predicted label

- 0.9

0.8

0.7

- 0.6




image18.png
True label

Normalized confusion matrix

Predicted label

0.8

07

0.6

05

0.4

03

02




image22.png
True label

Normalized confusion matrix

o..

I .=

Predicted label

- 1.0

0.8

- 06




image6.png
True label

Normalized confusion matrix

Predicted label

07

0.6

05

0.4

03




image31.png
True label

Normalized confusion matrix
0 ..

Predicted label

0.8

0.7

-06




image24.png
batch_normalization_input | input: | [(None, 40, 32, 32, 1)]

InputLayer output: | [(None, 40, 32, 32, 1)]

batch_normalization | input: | (None, 40, 32, 32, 1)

BatchNormalization | output: | (None, 40, 32, 32, 1)

conv_Istm2d | input: | (Nome, 40, 32, 32, 1)
ConvLSTM2D | output: | (None, 30, 30, 8)

batch_normalization_1 | input: | (None, 30, 30, 8)

BatchNormalization | output: | (None, 30, 30, 8)

v
dropout | input: | (None, 30, 30, 8)

Dropout | output: | (None, 30, 30, 8)

y
flatten | input: | (None, 30, 30, 8)
Flatten | output: | (None, 7200)

dense | input: | (None, 7200)
Dense | output: | (None, 8)

v
batch_normalization_2 | input: | (None, 8)

BatchNormalization | output: | (None, 8)

dropout_1 | input: | (None, 8)
Dropout | output: | (None, 8)

dense_1 | input: | (None, 8)

Dense | output: | (None, 1)
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