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(A Study on Diagnosis of Alzheimer’s Disease using Raman Spectra
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Abstract

In this paper, we use the Raman spectra measured from platelet to the diagnosis of Alzheimer's disease(AD). The
Raman spectra used in the experiments were preprocessed with the following method and then fed into the classifier. The
first step of the preprocessing is a simple smoothing followed by background elimination to the original spectra to make it
easy to measure the intensity of the peaks. The last step of the preprocessing was peak alignment with the reference
peak. After the inspection of the preprocessed spectra, we found that proportion of two peak intensity at 743 and 757 o’
and peak intensity at 1658 cm™ are the most discriminative features. Then we apply mapstd method for normalization.
The method returned data with means to 0 and deviation to 1. With these two features, the classification result involving
278 spectra showed about 955% true classification in case of MLP(multi-layer perceptron). It means that the Raman
spectra measured from platelet would be effectively used to the diagnosis of Alzheimer’s disease.

Keywords : Alzheimer's disease, Raman spectroscopy, remove background, spectra classification
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Fig. 2. An example of Raman spectra of AD and NOR.

E 1. R MEo Algst £ #HE9 33 fixet
O Fakeof 4838k vibrational band

Table 1. Peak positions and tentative assignments of
major vibrational bands observed in  our
classification experiments.

1z 93 _ -

() Vibrational descriptions
1658 v(C= 0) Amide I, o-helix, collagen
7 Cytochrome ¢
743 Cytochrome ¢
v! stretching mode

A3 #4& vbdl AD9 NOR ~#HEH A A|gt
g 5740l AD Aol wX e g3 olur] 3
PCA(principal components analysis)E o} &3 4% F
BE £XF 29 39 YEhUh 2-AA B0l
ADS} NOR E#j2=9] 5Ao] ZAR &A= o} glo
BE ER AN T2 AFHE 7dEr) Rk o
He A foe o] BEAEL AuF BRI/ E £
23E B a8 & Aolvh 2d 4o A3t F A
o 54 ¥g £3& U 2™eA BKe] 1
g 39 ¥i3) d=Ed ADS NOR 329 E4 WHE
o] & FEHI Jom o AS M¥ EF(lnear
classification) 2= A ~2HEHE FEHoz EHF

+ g

=R M 47T HSCEHHM4E 43

T T T T
= =
L . L3 L] G -
= :
[
& [T .= 1 =
s - fl'. L O ) e -
=
g -F‘.‘A- T 2%ia @ -
| .
g -4 » LIPN
g &L A EY B
kRS o g D7 S S
2 ‘l L A AKX - N
e aat » A,
- A b
”2 x: b Aa a A
b NS R SN A
g - .
§ -~ > - ZS rs A
= IS
sL - » A
A
A
&
" 1

The first principal component of spectra
32 3. ADS} NOR AHEZHS X wHumel = Hy
H48 2=
Fig. 3. The distribution of the first and second principal
component from preprocessed AD and NOR

spectra.
W NOR
A ap
L - . -
n
g . .-‘.- .'5 ‘ -
;; '. », ® . =" f.
H Ay Aoy By - ] -
3 T :
3 u o, a A
£ L’ o :
] 3 .‘.‘*’“,‘A‘AAAL A b ‘:{tA“ Lo
= L ] PO anTar  ata A
* . L A N s -
% " A N A AT AN, a2
- . A P "
- At ?:AM‘A o
h -
'Y Aaa AA A+
i & ?tA“ i {

‘The ratio of wax value at 743 and 757 e

a2 4. AD2F NOR AH|ERel Holst & JIx| £E&e
F_—;‘I';

Fig. 4. The distribution of the proposed two features
from AD and NOR spectra.

o|g wgoz 2 AYlME ADS NORS ¥73
A8 MAPH MLP #7718 ARgsted s £/ 3%
2 dolrsit} MAPLS HE9 AIFEE Plwlx)E 3
2 3he Fid2 o2 JuE ERd AHSES

2oa 7Hgshd Fds 2207 E UEE JdR 3
T 2928 ddske A% 2o AD Z#29 NOR

28 47 w,, w2tz T W MAP 24 73L&
o33 2

{wl, if Pxlw,) = Plxlw,), ©

Wy, otherwise.

£ Al

v 229 27% g58& T T

At &9 =34 (multivariate Gaussian probability

function)2 2R=E stgich 2@ste] FFHE p9

T84 3E Y& maximum likelihood o2 F4
=

B w, o wolE Jiretar sk of o



44

ARFE L TeF Zo] S ¢ x)2 FHAPGH
Decide w, if g;(z) = go(x), where

—xTE x+ X \px+r, 3

4

®)

-’

Il

el A
e 11]913}

9 &4 #gsE
& 99 netk%

o JL po rf of udk
)

X2,
oﬁ‘. -:L Ar ox
OIN'

Il %}H}zq o0& u]/\{
fOS & o MLM
nety, = Ewikoi + bias, ’

2
1+ exp(— 2net;)

f(net,)= 8)
7H—4 29 fFU& AHg3te T Ale 29

T Yt o él?ﬁ"ﬂ/ﬂ 10749] {yloz
%—% TARL e fFHoR 2HE 43519
AD ¥ 29 dis] 0, NOR S 2o s +10] &
HEE 27 QA3 error backpropagation) ¢ E
ol g3t FHFAY. MLP: X713 wel 1 4
2R EE & d7AME AEE 1038 $3y5u
a1 ANE giatd AA A

JEHﬁ

of o m oo |

L

2. 4" 43t

ARelAE WA F 278709 dolHE ¥¥ 189
H2E 2§92 Ut 0% dolHe &4 a1%
o2 Yz 10%9 HelgE HAE
. EF7F BYE 10%9 doleE F4d aFAA H)
AE IFOE o|Fs oA FH 2159 HAE 1§
o7 yrth ol¢ 2 Yoz EE dolHE HA
E 3502 @& 4 A AEE § EE leave-one-out
WHer A¥g Psich AP AEE ADs}

IFeE Urd

l-

(248)

SHO|HE REH #E A7 gorE 2

gl

2 gam 2igh AHERS 2R ZI (x
gig|gfxe] ZA)
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