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T 176 100% 1.0x1.0x1.0 1.64 1000 |7 Off Off
T2 24 [87.50% 0.9x0.9x5.0 89 2500 [150 off off
Diffusion Kurtosis Imaging[72  |100% 2.0x2.02.0 762 [NA o0 3 6/8 64 directions, b = 0,1000,2000
MR 54 [100% 2.5%2.5x2.5 a0 |na s 3 off
|Mm 176 [100% 1.0x1.0x1.0 11 [na 1s oft 6i8 |Acquired with and without MT
Rutgers University Brain Imaging Center (Siemens 31 Tim Trio)
Slices [%FOV Phase|Resolution (mm)| TR (ms)|TE (ms)|T1 (ms)[Flip Angle (deg) [Multi-band Accel]Phase Partial Fourier|Notes
T 224 [100% 0.8x0.8x0.8  [2500 [3.15 [1060 |8 off off
T2 FLAIR
no longer administered) |22 87.50 0.9x0.9x5.0 o000 foo 2500 |150
|12 sPACE 224 [100% 0.8x0.8x0.8  [3200 |s65 |Varies
Diffusion Kurtosis Imaging| 72 [100% 1.8x1.8x1.8 3320 [100.2 [NA 64 directions, b = 0,1000,2000
TMRI 60 100% 2.4x2.4x2.4 800 30 INIA
MTI 176 |100% 1.0x1.0x1.0 31 11 INA [Acquired with and without MT
CitiGroup Cornell Brain Imaging Cen! s
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ABCD T1 w/ YAV 176 [100% 1.0x1.0x1.0  [2500 |2.88  [1060 |Acquired with and without surface coil intensity correction
T2 SPACE - HCP 224 [100% 0.8x0.8x0.8  [3200 |se4  |N/A
T2 SPACE with vNAV 176 [100% 1.0x1.0x1.0 3200 [s65 [N/ |Acquired with and without surface coil intensity correction
Diffusion Kurtosis Imaging[81  |100% 18x1.8x1.8  [3320 [1002 [NiA 64 directions, b = 0,1000,2000
MRI 60  |100% 24x2.4x24  [800 |30 |nA
{mm 176 [100% 1.0x1.0x1.0 |32 11 [N |Acquired with and without MT
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ABSTRACT

Optimization of Deep Neural Network for Heterogeneous Big Cohort Data in
the Classification of Neurodevelopment Brain Disease

Hyunseok Bahng

Department of Medical Science
The Graduate School, Yonsei University

(Directed by Professor Hae-Jeong Park)

Diagnosis of child developmental disorders, such as attention deficit and
hyperactivity disorder (ADHD) or autism (ASD) based on previous survey responses,
has raised questions about reliability and responsiveness. Therefore, Diagnosis studies
have continued with biomarkers such as functional connectivity. However, in the case
of disease diagnosis through machine learning, in the past, there was a limitation of lack
of a sample for model training, and there is a lack of research for subtype of one
diagnosis or classification between diagnosis. These multiple classifications must be
studied because creating criteria for diagnosing multiple groups at once, rather than the
normal and disease groups, is an important way to identify the characteristics of a
disease. To overcome the limitations of previous research, two studies were conducted,
each with preprocessing corrections for data obtained with different parameters in the
hospital, and a good machine learning classification model. In addition, the change in
resting functional connectivity is calculated by considering the behavioral
characteristics of the child's developmental disability, and the model training and
classification is conducted to compare the performance of the model with functional
connectivity. In this process, we also compared the performance of the traditional
classification model such as support vector machine and using a deep artificial neural
network with the characteristics of the graph structure connected by functional

connectivity between regions.

Key Words: neurodevelopment disease, graph CNN, SVM
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