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Category

Mon-Demented

Demented

Converted to Demented

12

B4

14

Count

Property

Subjects

Age Range

Total MRI Sessions

MREI Type

Scans per session

Value

150

60 - 96

373

Tl-weighted*

3-4



CLINICAL_COLS =
'WHSEr,
'eTIV',

'nWBV',

II-",,;__-‘:I

STATIC_COLS =
'EDUC",
'SES”',
'M/F_M’

FEATURE_COLS = (
CLINICAL_COLS +

STATIC_COLS

TARGET_COL = "CDR'







Subject ID

0AS52 0001
0AS2 0001
OAS2 0002
0AS52 0002
0AS2 0002
0AS52 0004
OAS2_ 0004
0AS52 0005
0AS52 0005
0AS52 0005
0AS52 0007
QAS2 0007

MRI ID
OAS2_0001_MR1
OAS2_0001_MR2
OAS2_0002_MR1
OAS2 0002 MR?2
OAS2_0002_MR3
OAS2 0004 MR1
OAS2 0004 MR2
OAS2 0005 MR1
OAS2_0005_MR?2
OAS2_0005_MR3
OAS2 0007 _MR1
OAS2_0007_MR3

Group
MNondemented
MNondemented
Demented
Demented
Demented
MNondemented
Nondemented
MNondemented
MNondemented
MNondemented
Demented
Demented

Visit
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27
30
23
28
22
28
27
28
29
30
28
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MR Delay M/F Hand Age EDUC SES MMSE CDR eTIV

0
0
0.5
0.5
0.5
0
0
0
0.5

0.5

1987
2004
1678
1738
1698
1215
1200
1689
1701
1695
1357
1365

nWBV ASF

0.696
0.681
0.736
0.713
0.701
0.710
0.718
0.712
0.711
0.705
0.748
0.727

0.883
0.876
1.046
1.010
1.034
1.444
1.462
1.039
1.032
1.033
1.293
1.286



Subject ID|MRIID  Group

DASZ_OOUOASZ_OOD Nondeme
OAS2 0000AS2 000 Nondeme
OAS2 0000AS2 000 Dementec
OAS2 0000AS2 000 Dementec
OAS2 0000AS2 000Dementec
OAS2 0000AS2 000 Nondeme
OAS2 0000AS2 000Nondeme
OAS2 0000AS2 000Nondeme
OAS2 0000AS2 000Nondeme
OAS2 0000AS2 000 Nondeme
OAS2 0000AS2 000 Dementec
OAS2 0000AS2 000 Dementec
OAS2 0000AS2 000Dementec

Visit

BPWRr WNRPRNRWNRNR

MR Delay M/F

0
1.251198
0
1.533196
5.188227
0
1.472964
0
2.765229
4,388775
0
1.418207
3.507187

Hand
OR
OR
OR
OR
OR
1R
1R
OR
OR
OR
OR
OR
OR

Age

87
88
75
76
80
88
90
80
83
85
71
73
75

EDUC

14
14
12
12
12
18
18
12
12
12
16
16
16

SES
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MMSE

27
30
23
28
22
28
27
28
29
30
28
27
27

CDR

0
0
0.5
0.5
0.5
0
0
0
0.5
0
0.5
1
1

eTlV

2.833595
2.935525
1.081119
1.418413
1.192666
-1.55084
-1.63742
1.139618
1.208652
1.200386
-0.74356

-0.7028

-0.6595

nWBV
-0.90182 -2.26232 OAS2 000
-1.30741 -2.31961 OAS2 000
0.182804 -1.08578 OAS2_000
-0.43551 -1.34469 OAS2_000
-0.76351 -1.17341 OAS2_000
-0.54039 1.802488 OAS2_000
-0.30578 1.935319 OAS2 000
-0.48673 -1.13203 OAS2 000
-0.49881 -1.1858 OAS2 000
-0.65985 -1.1794 OAS2_000
0.499563 0.707073 OAS2_000
-0.06804 0.657769 OAS2_000
-0.52847 0.606051 OAS2 000

ASF

Clean_ID Severity
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e Pertformed small rotations of 0.05 radians.
e Did small magnifications

e Performed with certain probability for each
tramning example



Multimodal MRI Data Augmentation Pipeline
Patient Component ID: demented
Before Augmentation After Augmentation
(Original Structural Scan) (RandAffine Spatial Rotation)




Feature Extraction:

e \We used the CNN ResNet-18 for feature
extraction of our MRI images.

e We got 512 features for each MRI scan
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e We applied PCA on this to reduce It 128 features.
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Scans per class: Train patients: 120
non_demented: 692 Test patients : 3@
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demented: 542 Tralin scans: 10893

: Test scans : 275
converted: 134 torch.Size([1,




Method 1: ResNet-18 + T-LSTM

e \We did feature extraction using ResNet-18 and split
the features into Train + Test (80/20 split)

e Created temporal sequences of the visits and
trained the train features on T-LSTM model.

e Tested the test features on T-LSTM model.

e Regression model, predicts continuous CDR scores




Method 1: Performance Metrics

TEST RESULTS

MAE :© ©0.2265
RMSE : ©0.2946
R? : ©.0917




Method 1: Challenges

e Model gave bad results, R value was extremely low.

e Temporal sequences created was padded with
zeroes due to lack of data.

e \Which might have led to bad predictions hence,
bad model.




Method 2: ResNet-18

e \We unfroze last 2 hidden layers of ResNet 18 to
extract 512 features.

e \We used 5-fold cross validation for testing.
e Changed ResNet 18's classification layer to classify

the 512 features into 2 categories:
(Demented and Non-Demented)




Method 2: Performance Metrics

Confusion Matrix
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Method 2: Performance Metrics

Classification Report:

precision recall f1-score support

0 0.47 0.75 .58 106
1 0.75 0.46 .07 169

accuracy Y, 275
macro avg .57 275
welighted avg 5T 275

O Demented
1 Non-Demented




Method 2: Challenges

e Heavily biased toward predicting demented as we have 92
False Positives.

e Low accuracy and precision, misdiagnoses healthy patients
too frequently.

e The cause may be that the extracted features do not
provide enough information to confidently separate
dementia from normal aging




Method 3: ResNet-18 + XGBoost

e \We did feature extraction using ResNet-18 and K-Fold
Group Stratified CV

e \We also did augmentation on the MRI images, small
rotations and zoom.

e Got 64-dimensional feautres in the end and concatenated
with clinical data

e Combined features classified using XGBoost




Method 3: ResNet-18 + XGBoost

Overall Out-of-Fold Confusion Matrix (XGBoost)

©
Qv
=
v
a 158 13
-
c
o
P
©
-
e
o
q T
==
E - 168 219 42
S >
oY)
-
|—
L")
i
E - 21 81 17
A
Non De;*ruented VEWI Mild Deménted

Predicted Class




Method 3: ResNet-18 + XGBoost

precision support

Non Demented 8.7745
Very Mild 0.4782
Demented 8.2361

accuracy
macro avg
weighted avg

XGBoost Accuracy:
8.7673176731707317

BEST MODEL PERFORMANCE















VMlan with Alzheimer’s forgets he had
Alzheimer’s, remembers everything

That’s not how Alzheimer’s works

made with mematic




	Multi-modal detection of Alzheimer’s Disease
	What is Alzheimer’s Disease?
	Alzheimer’s disease is the most common form of dementia, accounting for roughly  80% of all dementia cases.
	Early detection improves treatment and patient care.

