N\

National Conference on Information - Rad )
Communication Technology& IEI- g Uol,u)!sl.cM.b! 5)9

Feb., 2015 - Shahid Beheshti Conference Center i g Ml sla Silea S e - AT ol g

 Slyis

To propose a new method for predicting Alzheimer disease in
MCI subjects based on the selected features via sparse coding

Paper presenter: Morteza Tourandaz!
Morteza Tourandaz!, Muhammad Yousefnezhad?, Saber Nourian3
1- Department of Computer Science and Artificial Intelligence, Rouzbahan University, Sari, Iran.
2- Department of Computer Science and Technology, Nanjing University of Aeronautics and
Astronautics, China.
3- Department of Electrical Engineering, Iran University of Science and Technology, Tehran, Iran.

mtourandaz@rouzbahan.ac.ir

Abstract

Predicting the change of convert Mild Cognitive Impairment (MCI) to Alzheimer's disease
(AD) is an important issue to prevent Alzheimer's disease. This study proposes a new
classification method, which is used sparse coding for selecting the useful features of
biological markers in the human brain, for improving the accuracy of prediction of the
infecting with Alzheimer's disease in MCl subjects. In the proposed method, after features
which canimprove the accuracy of classification are selected, predicting the infecting with
AD will be done by the multi-kernel based learning methods. The empirical results, which
applied on MCl subjects’ data sets, show that the proposed method significantly improves
the accuracy of the prediction of AD in comparison with previous methods.
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1 Alzheimer's disease

2 Atrophy

3 Brain structural imaging

4 Brain functional imaging

5 Cerebrospinal fluid (CSF)

6 Mild cognitive impairment (MCI)
7 Sparse coding
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1 Multikernel based approach
2 Support Vector Machine(SVM)
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2 Topological feature

3 Kernel matrix

4 Feature space

5 Kernel function

6 Multikernel Support Vector Machine (MKLSVM)
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Preudocode for the proposed method

Inputs: Feature vector of MRI biomarker
Feature vector of PET biomarker
Feature vector of CSF biomarker
Qutput: SVM model for predict Algheimer's disease
Function LMCI_HMCI_SVM (Inputs)
Select useful features with sparse coding
Compute kernel matrixes
Compute weight of each kernel matrix
Combine all matrices
Train SVM model for predict Alzheimer's disease in
MCI subjects via K-fold cross validation
6. OQutput=SVM model
End function
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1 Alzheimer's Disease Neuroimaging Initiative
2 www.loni.ucla.edu/ADNI

3 Healthy subjects

4 Region of interest

5 Motion correction

6 Slice timing

7 Realignment



National ( m:z«;u-;xwmInformation - :J
Communication Technology& IEI- 3 tbL‘M)HLCMb‘ 5)9

2015 - Shahid Beheshti Conference Center i s el sle hles S 0 - WWAY ol e

s

CSF oo aus 55 CSF s ,S0Lis (sl 09 g0 i35 515 30 o (Ss Olgie 2 4>l o Dol (2 Siles Jlado 03 10 sl
Jols (555 VAR ggazme ;0 058 12 6l cplpls «Zhang et al, 2011) cowl sus solazwl CSF p-tau .CSF t-tau AB42

Dgdon 43,5 Has o ey s wbe 3| S ¥ g PET pgai 5l 559 Y MRI pgas 51 S5 A

5 abeon (03 S5K T a0l U preal 0550 sl weoleidny Gigy S8 et 5 awalie el
gy el oabosls L (V) oo 0wl aS wlos STl jlai o jg0 slaosls gamanb jglate a4y 50l losiy jloy dle
2 e ptaleil 5 Giggel S Ve o Jaibiul gl 5 :Sils g5, Galejl @l 5 leosly MATLAB Lims jo (soliiny
S92 g0 sloosls 45 & jgo pl ds el sadaloml (1aST -V ¢ i Ll 5l eslatul b Jow (5ge] sl oo (155 (V) Jgo
295050 55 o] oumtis 6l g eailendl Cuannd V 5 Joe (el (sl esls Sl Ceand A Al o 12 40 5 00l oo ) ¢ 4
L g eSilo Lobl p Joe 85 g oozl JL Ve olawd a4 (g (oo aKd qouonal S5 50) inlesl hg, 5o 6l anld ol
saiataS gla by, sl 5l odel Caws 4 s Jgaz cpl VB slaav sl ooy (5 ,uSojlail To lasliwl glas 38 5 las o
LY 5l by it slaS 5 slisol b gt ot b g ey slolan 1o st slo S5 31 S o 5l olital L
J9az 50 00ud 03,51 B awle (gly el saosls i b Silis opl aw o oS 5 el s 56 31w 85 S
G gole 5l (S5e ¥ CSF i) [Slis g1y g e axbAY 51 5509 AY slaS 12 PET s MRI s sla SiLis (610 (V)
Gl oals a8 3 Jas o ebw

Jino (5121 511+ 30 3 foibinel (sllas 55 (peSilon cams 1 OIS (59, (Gaiainh (sl hgy 812! 3l Jeolo alis -) Jaax

YEIASE- AN OY/ANREN/Y OY/ASE- VY ANAYZATER] OYV/AYEYV/PY MRI
\ATAEIAAN Oe/¥YE-A¥ O N\YELPY \fZEREATAY AY/SOEVY PET
ONFNE- 7 OFIONE- /A% INZAR 3% YOAYE-/SY OYAEVXY CSF
YYAYE- VA OY/AYE-/a9 VAR SRR Yo/vsE- AN FEIVYEN D MRI+PET
YY/#fE. /7Y INZAR AV ¢ OYIVVE- VO friefEINA ONVEENN MRI+CSF
YY/AFLE-[OA DOIYYEVYA Fe/fYE /0] AtZAREATARY OV/OYEY/DA CSF+PET
Yviyat./Fa OYIYEEVN O NN fo/evtE. /70 FYNYEV/SY MRI+PET+CSF

1 Decision Tree (DT)

2 Neural Network (NN)
3 K-nearest neighbor (KNN)
4 Standard error
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