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Abstract
The purpose of this project is to be able to identify whether a 
subject is cognitive normal (CN), mild cognitive impairment 
(MCI), or Alzheimer’s Disease. It does this by integrating 3D 
volumetric data from magnetic resonance imaging (MRI) and 
meta/tabular data to train a joint model using the integrated data 
in an effort to deliver better predictions. The Alzheimer's Disease 
Neuroimaging Initiative (ADNI), provides the dataset used in this 
project, namely the, "ADNI1 Completed 3Y 1.5T." The imaging 
data is loaded into a built 3D convoluted neural network (CNN) 
which implements the NiBabel library to process the MRI scans. 
The metadata is prepared using OneHotEncoder and fed into a 
two-layer neural network with normalization and a ReLU 
activation. The process is expected to deliver an ROC AUC 
score of approximately 0.85, leaving room for improvement. 
Future efforts include using a more robust platform, such as 
cloud computing to handle training on larger datasets, which 
would lead to better results.

Methods and 
Discussion

Data used in the preparation of this article were obtained from the 
Alzheimer’s Disease Neuroimaging Initiative (ADNI) database 
(adni.loni.usc.edu). The ADNI was launched in 2003 as a public-private 
partnership, led by Principal Investigator Michael W. Weiner, MD. The 
primary goal of ADNI has been to test whether serial magnetic 
resonance imaging (MRI), positron emission tomography (PET), other 
biological markers, and clinical and neuropsychological assessment can 
be combined to measure the progression of mild cognitive impairment 
(MCI) and early Alzheimer’s disease (AD).

There are two facets to the work, the dataset and the tooling. As 
mentioned previously the data was provided by the ADNI1 project. The 
data is public and is available in the form of MRI scans of the subjects. 
Additionally, a comma delimited file is made available which captures 
the feature information of the scans. This includes the group which the 
subject belongs, their age, sex, which visit is the image associated with 
whether its the screening scan or the eighteenth month. These two 
objects of information are what are being handled strictly through the 
solution. The second major component is the tooling. This is an 
evolutionary step in that the original sandbox environment is being 
performed on Google’s Colaboratory platform, but later, as processing 
power is required, will be performed on Google’s Cloud Platform. The 
Colab environment is adequate for handling a small number of images 
such as a dozen. While there’s enough storage in the free space 
provided, the environment is the limiting resource, crashing once 
reaching 13GB of necessary RAM. Each image file is approximately 
45MB and each subject contains numerous image files. It doesn’t take 
very long for Colab to crash when performing transformations on the 
files such as scaling or rotating. This is why the project must get 
migrated to Google Cloud Platform.
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Introduction
This project attempts to perform exploratory data analysis (EDA) 
and predictions using the "ADNI1 Completed 3Y 1.5T" dataset. 
The Alzheimer's Disease Neuroimaging Initiative* (ADNI), 
provides study resources to better define the progression of 
Alzheimer's disease. The ADNI1's primary goal was to develop 
biomarkers as outcome measures for clinical trials. It started in 
October of 2004, lasting 5 years. The cohort included 200 
elderly cognitively normal (CN) controls, 400 mild cognitive 
impairment (MCI), and 200 Alzheimer's diseased (AD) 
participants. The ADNI was a longitudinal study which included 
a variety of imaging, Magnetic resonance imaging (MRI), and 
clinical assessments over a period of time. This project will 
apply various machine learning (ML) architectures to the MRI 
files, which are in Neuroimaging Informatics Technology Initiative 
(NIfTI) format, and tabular data to develop a model which can 
determine if a candidate is CN, MCI, or AD based on MRI 
images and form data. The dataset access from the Image and 
Data Archive (IDA), a secure online resource for archiving, 
exploring and sharing neuroscience data.

*Data used in preparation of this article were obtained from the 
Alzheimer’s Disease Neuroimaging Initiative (ADNI) database 
(adni.loni.usc.edu). As such, the investigators within the ADNI 
contributed to the design and implementation of ADNI and/or 
provided data but did not participate in analysis or writing of this 
report. A complete listing of ADNI investigators can be found at: 
http://adni.loni.usc.edu/wp-content/uploads/how_to_apply/ADNI_Ack
nowledgement_List.pdf
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