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Design of Alzheimer's disease image intelligent
recognition system based on deep learning

ABSTRACT

Under the background of increasingly severe population aging
situation, Alzheimer's Disease (AD) has become one of the primary
neurodegenerative disorders affecting cognitive function in the elderly. AD
primarily causes cognitive impairment and behavioral decline in older
patients. Currently, there are no effective treatments for Alzheimer's
disease, but early-stage medical intervention can improve cognitive
function and slow the progression of neurodegeneration. Therefore,
developing a rapid and accurate early diagnostic method is of significant
importance. Advances in medical imaging technologies have established
neuroimaging examinations, such as Magnetic Resonance Imaging (MRI)
and Positron Emission Computed Tomography (PET), as common
diagnostic tools for AD. Traditional AD diagnosis relies heavily on
physicians' expertise and technical proficiency, with less-experienced
clinicians often struggling to accurately interpret medical images, leading
to misdiagnosis or oversight. As deep learning technologies evolve,
intelligent recognition of AD medical imaging has shifted from traditional
machine learning to deep learning-based methods. This study leverages
deep learning technologies to design an auxiliary system capable of
intelligently diagnosing AD, integrating 2D imaging-based AD recognition
algorithms, 3D imaging-based AD recognition algorithms, and multi-
modal data fusion-based AD recognition algorithms. The specific research

contents are as follows:
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1) Aiming at the problems that traditional CNN architecture has poor
effect on AD image classification and Transformer architecture model
parameters are too large, an improved Mobilevit model method is proposed
for automatic classification of AD images. The model enlarges the
receptive field by designing multi-scale branching modules to better
capture global and contextual feature information. Secondly, the channel
attention mechanism is introduced into the model to learn the feature
information of different channels, and the spatial attention mechanism is
integrated to further extract the key information of different positions in
space, so as to improve the quality of the model feature representation and
discriminant performance, and the effectiveness of the improved model is
verified by experiments.

2) Aiming at the problems of low accuracy and data leakage of current
AD 2D image recognition based on deep learning, an improved 3D-
ShufflenetV2 network model is proposed. 3D convolution is used to extract
spatial continuous information of three-dimensional images, so as to
extract more brain lesion information. In order to enhance the classification
performance of the model, Squeeze-and-Excitation attention mechanism is
introduced into the backbone network to increase the attention ability of
the model to important features. In addition, in order to increase the ability
of the model to extract global features, a global feature fusion branch is
added to the network structure. The experimental results show that the
classification performance of the improved network model is greatly
improved compared with that before the improvement, and it can achieve
more accurate classification of AD, CN and MCI.

3) Aiming at the problems of low accuracy of existing AD diagnostic
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models and insufficient ability to extract lesion features based on single
modal images, a multi-modal image fusion method based on deep learning
is proposed for AD classification. In order to extract lesion features from
3D medical images more efficiently, a new residual network structure is
proposed, and then the improved residual network is used to extract
features from MRI images and PET images respectively, and then the two
image features are fused before subsequent classification. Finally, in order
to further improve the ability of the network model to capture the
relationship between spatial position and channel in three-dimensional
medical images, the coordinate attention mechanism 1is introduced.
Experiments show that the classification performance of the improved
fusion network in AD/CN, AD/MCI and CN/MCI classification tasks is
improved to varying degrees compared with the basic residual network,
and the classification accuracy is significantly higher than that based on
single modal image data methods, which proves the effectiveness of the
improved fusion network.

4) Combining the AD recognition method based on 2D images, the
AD recognition method based on 3D images and the AD recognition
method model based on multi-modal image fusion, a system model of
intelligent auxiliary recognition of AD images is designed, which provides
a fast and efficient diagnosis system for professionals, and has certain
clinical value.

In summary, this paper used computer-aided technology to develop an
AD automatic diagnosis system based on deep learning technology, which
can help professional doctors diagnose Alzheimer's disease more

efficiently, and the system supports the diagnosis of multiple modes of

VI
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image data, with high compatibility and clinical use value. In addition, this
paper also provides new diagnostic ideas and experimental basis for the
field of AD recognition based on deep learning technology.

Tao Xinjie (Control Science and Engineering)

Supervised by Wei Lisheng

Key words: Alzheimer's disease; Deep learning; Image classification;

Intelligent diagnostic system
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F1IE P
L1 ARE=ZMENX
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SN2 NHiCAZ . B4EAT Thae, MERCm B ARG . BEE AN H 2L
TEF AN IR, B 7R 255 BRAE I A B AE G, Wit 2 2050 47, SEHE
Kahn 2 2] 3 %, 125N O A RN AR A I AR S I ) Rk e —
AD K JER —MEKIERE, KAWL EZLL =AM, 7008 E A
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B IR 2% ERRE ADR. T EH AD BIIGIRRIIFA A &, F BRI T 012 77 00R |
MEUUSEHE R 15, FIKZ 4 AD B E TSI 50 K, 1mH
o 38 PR A 2 B A A S R I A ™ BB (HAn R e 2 S FUHE AD,
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F, MIMAER3] AD o5 12 o 35 B £ i v A 0% T S AE G2 s R R e i 3504
LR AD i2Wr, AMUBEW N B E R RS, @ B T
HIRERE, o B AT

WK, BEEEFERBEARRKIAKE, MAEMEFRARZE AD HHH
FikZ —, MR IERE 1% (Magnetic Resonance Imaging, MRI)PURI IE B &% 5
JZ 1544 (Positron Emission Computed Tomography, PET), B4 %A, H
HI % 5 B = A= B B0 S A S8 1R I P AR X e . MRT B AR 38 AE T i 7 ()
A, PRI A TR =4S S . kA, MRI UG FEA W ROsUR
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T W 5 R TR 2R A5 B R A P O 1 . AD FOWT 3008 PR IE PT RERIAS AR H
A, HEFE BT WA S, RGRBRh NE KB WA 2R,
HEAETCIAAE R AR BOtE R 0] N I AR e . IRk, AD RS2 I — B2
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K5 . Masud 55 ANUSHRHY 7 — Pl R F AL 2K bR AR 2 G AT 22 ) 2% A 1Y
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SRR, B, T 3D BT AD R 5 AT /et — b Bt

1.2.3 BT HARSHIRRM & R /RZEIRIEIR A IR

PA_E PR 7 VA8 i T BB (2 1815 B R AD, TS FH BB AS 1 4K
XS AD AT W, RGBT 2T iR G S, HEf
X AD RAIHER M AR . iR RELS & 2 B HIRFHEAT AD R, AN A
SIRFIES BT BANGERE 3 — 2D 32 5 AD A RE FERY). Dai 28 NP A F A
Y W28 0S4 )% 2] MRI AR PET AR RRIE, SR 54 9 8 IRt
ITRE, BUGHEE TS REST AD 2928, S2ibss BRI BRI
A, ZEASELE R AD FITER R RIRIETE. Lu %8 AP7855 MRI S PET 52
1853 E H K5 G R G R AE RN L AD,  BF 70 i A FH Rl B R AR TR0 7 1%
PEAETAL . Song %5 NPSLEEL#E /5 Y MRI §214 5 PET 8445 K SR 4L 4355 7y B &
SR A 3D Simple CNN X5 J5 B8R EAT IR A, 1% 774 MCI/CN,
MCUAD H1 AD/CN 73 FAE 55 HHHER 3 73 7k 2] | 88.5%. 84.8% 1 94.1%. M LA
WA, FE T RS B S RN T VIR 43 SRR B R AL T R T S MU
PR AR DL LR O RS R B T R G, N T —2m AD
S RRIUERZE, Wang 55 NN B3 1 2 RS HE (B4 3D Wise B EdE. AN
Gt EHE . BRSO AT I AE AR IC R G B — MR A S HESE
HEBL T FH AD iz, TS ACPO T T — M 2 S RN, s
AN L2375 N MRI AR SR8 B4 —IEREARE, AEElih=2 5
W Z R BIRRHE TRV G, BRGAESIERZIAT RN, LR RR
IRV ) 7 V5 R 8 1 2 I 1t . Dwivedi 25 NP P S B8 4503 M S BN
P H R MRI EHEAT PET FEURRHEREATRL G, SR)5 18 FH ResnetS0 Xf B EITHF
MESEEL, B )5 FEEAT 2098, SEURUERH, X P oot 77 vk Be s B0 A th kA R AE, I
e AD [ 2R UER 2 . Odusami 25 NB2EH T —Fh LR ERL & 715, K
PET G AT MRI BUGAFAE R, I8 A et () 7 SRS RSk g o 3 ok ST B 1)

SR, SCIRUER] TR M RTERIA R . Zhang 55 NPUf#dk PET %4
5



LR R A A AR S

PSR ) 5, 3B A I R UL RO AR A S B8 AR R PET B8, JEH MRI
K45 PET BUG#HATRLG 7328, SRIRss B BRI R ETE AD/CN/MCI 732K 4T
S SZEL T 89.9%1) 4> K UERA A . Rallabandi 25 A\ P46 36 B 4 ) MRI 5%
B PET ABRRG, SR 5 U0 B A 46 R 2 /) i 738 i 1) 77 vk 2 e
BIEMEAR, B FRET A RARET N, 2752 AR5 RS+
AT 1R F5 R0 1 R

BT DA R SCEREF T AT, T 2 RS HEERIE T AD KRS T B
A, BEIAR T, 96 V2 RER SRR RS Gl a R 22
BT EAAAS T F Ll (R e SR RS, H H a7 T 2 A HE il & 1)
AD 7 RITEREM R S WAL, HAAERRE R, SHER, 2R IR
W, KRB SRE R A, S BRI o R

1.3 TEBEMRAR

AR EELL AD ARBES W EZZENR TN G, N 4EEBR. =4EH
BMZEEEGEME =AM RAER R, REETAFRBESERBT AD 5577
e WJE, e ERE=RS07E, B AN AR BRG] AD BRI
R0, LD AD PEE SR I . REE I AR AN E] 1-1 B, R BRI
BUTF:

r 1
|| Bt Mobilevithg%s ||
| T 2D#A& _’i FIADFZAZR R 51 i—
ADT | [TEETAT B
L mpkeE )
[0k Shufflenetv2id ||
g T | | HIAD =& |
FEF IR IR R A% ! 7 FETIRIE AT
P BT (1 R 1 L Aoz
ARG it i | [T, B | 17 72
L mpkeE |
s 7!
|| s A ||
|| wADERIRA ||
LT SRR | ol 18
MEWADRI | rrmse e, B |
| mtkmgiEgs ||

B 1-1 TEMRHELRE
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W1 R IR T AR AT RS i T AR T 2D AR
AD 5. ET 3D AL AD RIS T 2B EE 1 AD IR A0 E A A A
PR, FERAE YRR AR SR 2, DA AT RE AR PR 28 ) B 757, B
Ja g T ARSL EEE IR T A2

B2 EH: BPXHMESR CNN ZER & 4 EME 3 R Z A Transformer 2244
BRI BB KRG ), $2 T 2 Mobilevit 78 T AD #ZREILIR AR R
ale B, MR RE Sy SBHORY RS2 ET, DA T80 28 B 47l 47l 3¢ (K]
BARMETXEE HIR, AlE 7 I8IEE R LA mE & L, ok
TSI AN IR TE (Y RRAEAS S AN S B o) iR [ A7 B R OB B, DA AR YRR AR
FORMIREFAN RS, i8I SLI8 30 /M iZ 5 A Rk

$ 3% BT METRE TR S )1 AD 4B AR R MER R A R . B B
MR USRS I, $EtH— o) 3D-ShufflenetV2 M2, %6, %M
Z5FIH 3D A FRFE L = 4R BB 2 (R LAE B, DTS I 2% B A% B2 HU B 22 11 i 7
ARG R, Bk, EETMEHIIN SEER VLR, @i T 4R G EERR
{8 T SRR AE ] 2 LSS NSRS o) B AR ) DGV R 7, AT 1 SR R g 43 2R 1
REo IR, T MR 4 R SR I RE J), FEMIEE Gt g n 1 4 AR

AE o SEIRAE IR, Sl M4 REaE SLIT AD. MCI AT CN #EH47HER Y
WU, o AR R I 43 S R L SR I 2 UK AR, B — e R AR
fH.

AT HXIE AD SR HER R EUC. BT BB AR SR R AL E
fERE I RG] R, $RtH— Rl TR M2 SR AR A1 AD 75K 07%.
B, B B R R 22 N 2% 2 RSB = 4 R B AR R IR . IR, A
FH BS0E J5 PR3k 22 W 28 A D RRAE SR L8 43 il 2 B MRT B AN PET BMRRRE, SR)5
Y WM R BHERN G G AT 7028 B, A TSR G I 2% e T G i A 1 = 4R PR
B B S RO R, I NAAARE R IR S256 45 RAERT,
DS I ) Rl I 48 7 22 A0 AT 55 Hh 23 2R 0k BRI il PR B 22 0 5% 39 A7 AN R R
PEFt, BRG44SR T 1 2R A LA I 2 40 SR IRV R 2R A TR AR, IR B
T O R X 2 TR A R

05 E: 4aET 2D AN AD RATE. BT 3D A AD R Tk
BT Z RS ARRE 1) AD WA TNESA, Bt — MR IR S AD I R4

7
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JRA, 2 AR ST RE NS S R 92 W SRR R (P e S, AT
e 2 22 W IR R MR R

%6 B XA IARBHATBHEAE LS, IR A SO 7 TARR RRYE, B
LS AR AR B FL 7 ) 32647 f 82

1.4 KE /25

AREESEEE T U AD B2 RGN T SRR, USRS T
IR IZ W AD AFEHO Ll ARG 56 . AR K RS T SRS ), X 2% ) e
i fE BT AR BB R o . 2805, T 2D [REERR. 3D RERBME
RSB AU AD =N BEA dHZ U [ A AT TR IR, IR S50 M
HITRIE T T AFAE 1) TR o 5 A 25 A PR ABE FE A 2 (R B AR 2R, O ) TR Bk 2 7
MIEZNE, NJE AR IR
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B 2 8§ ET 2D ®RHM/RZZEIRIEIR A

HAT, AD SBIZ W 32 22 DS RIA L 5 ST B5oRXE MRI SRR U0 P Bda i AT
RVGINTE, XA IINEEETEHERMEMEEXT MRI RN A Bs 1T
A2 4EY) A RGBS A T B MR RS, o T AR e
H 4B ABIERRUN, BE A R R A 1T SR, i
IR B Y ZRI (R A0 BB AR oK . I8 — A MRI U0 EBHR A =LA
BEATEIG, ] 2-1 ORI A MRI SR =ADAFEA N BB L5
CNN AL E A B 4L RIS, 75 SR T I 2 R A S VR 3 <58 ) i, 5 B[R]
AR HBLAY Transformer ZEA41 B ARAE B R AL FRATUSRR DL H 08 K AR RE,  (H I
PR (R 25 BN U S R RSO FESEBR N FH . PRI, H AT T 2D SR
AD BUIMJIAFAE—5E (R BR 1 o

ERINC bR ]
2-1 MRI A& =M M) K
2.1 EFKi#EY Mobilevit (48 AD IR B E L [RTE

RS SIHORAE AD B2 W SR 2 BT T BUFRUR, B SH M
MAAESHERR WHMEEEOR . HER BRI . BT DLER X DL B A 3,
&t — PRI T 2502k MobilevitPo42 & 4 W 2 KR F2HU MRI 24 V1 ik 1 %6
7E Mobilevit F=T-M 4% H1 ¥ I CBAM(Convolutional Block Attention Module)73:
BN, DA IE 2 (A ) OC R, FRAESE R Ak B 2R AE RE A0 ) 1 1 ]It
WD RRA . IR, £ Mobilevit block H I a3 B 4FAEHE G 70 51N & 3 8 5%
Ptk RFB(Receptive Field Block)®, i 51 N 2 ANAN R R B2 B, v LA
B9 SR AR IE AR BE ST . RN, KR AR NS 4 R R Rl 2 SR 3 I g
HOA RS 2 R AR R, DA 24 50 I 4 1 b 2R A RS LB R, 12
e R o 4 JR) AR ) SR e
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2.1.1 ZX i HY Mobilevit & T4

B4 ¥ CNN TEML AT 55 Re s LLAUD I S 805 STRHE,  (H X S RpAE AT 2 =)
Y. T Vit(Vision transformer)PIELFTE ik T CNN ASBEGEHE U4 Jo RFAE I Bk A
HRKSHEKRNK, HHERS, IHRAEGHEDNBRI S L. B
Mobilevit £5& | CNN 1 Vit B0 AL, F3E H—Fh R 5 RE 8 IR 1F ks B2 IR
(R £ A58 . Gk 5 ) Mobilevit T W% 25 N1 2-2 Brow, A 7 BG AR AL 0
PGB TE R AN 25 ()RR AE A TR B, 738 — BB ZJE VNN CBAM i3,
WAk, T DA SR E MR V) UG RHE I RE T, 44 54611 Mobilevit
block AT, 51N RFB BRI SRR Al & 73 SRR

128x128

Conv-3x3
12

Improved
Mobilevit
block

16x16

Improved Improved
Mobilevit Mobilevit

Global pool
— Linear

Logits Conv-1x1

1x1
2-2 ] Mobilevit 2% 45 &

B ) MV2 /& MobileNetV2 [ H {517 Z 5 4E S, L 28R PUTE K
H2WFKFE, 2xRARPATHIRIZEEAE . 7 Improved Mobilevit block H, L =2
IR Transformer BERPAT FIREL h =w = 2 REHEREA batch W E K 2x 2 1K

/N,

10
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2.1.2 CBAM jEFE S

N TR BRI RHE R R R AFE R 70, AR E T MR EE L F 5N
T CBAM #itk, CBAM MIZEHIGnFE 2-3 Fias, CBAM 3% gyl g & it
(Channel Attention Module, CAM)MORIZ ]y 55 /4% (Spatial Attention Module,
SAM)*URI AL CBAM 38 5 4 N AR5 AIE f 388 108 0 25 RS2 JEAT AN [ it AL 44
B 4 B R B A R AT S (R ARRAE AR = Y (R IE R I BE ST . LA,
CBAM ] T W57 3L, 40 ot % (B AR AE Al 3 R AR R AT A R PR A B, AN
I RE S 3k — 544 SRR DAY (R S8, 34 e 8 A L 5 77 1 RN B FL At
P AR e

Channel
Spatial Attention

Attention Module

Module ﬁ

Input Feature Refined Feature
2-3 CBAM [fJ45#4

CAM 8 i Xl T8 RFAE AT 42 J P Al AL N A 5 = I AR B, ke )il 2
AR5, RIERREANEERE, &5 IEERIEAT MY, 525
A EEOHIERE R . MR S I 2-4 Frox, CAM 234 % A W R AR
F(HxWxC) 3 55 ZEAFAE 10 v R0 58 P A48 P b AT 4 R B KA A 4 Ry ~F 343
W, FFERINAIxIxC gk, R85 FRRAS 2 S sk & il S — D PEE Y
PR M 2%, XM R R I . SRS PR L S A R 2% 2 A e O A
FRAE EIEAT AT Sigmoid BRSO RFEREATI0E , A2 Bl 28 (@B 2
FRAIE o B3 e 4 H RRAE S 5 N B RF A EAT AR 3R, 58 O SRR RFAE R INAL, 75
B G 9RJE HRHE B JEIEE R VAR R AR A N Q-D PR

— MaxPool
O |

_@ Channel Attention Mc

AvgPool

Shared MLP

Input feature F

K 2-4 CAM 4514 1
11
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M. (F) = o(MLP(AvgPool(F)) + MLP(MaxPool(F)))
=0 (W, (W, (F ) +W, (W, (Fr)))

avg

(2-1)

Hep, o RRBIEERE, W, eRY™C, W, e R®", AvgPool &Pt ibi/E,
MaxPool &7 i Kt L1, MLP Rax— MR M, F A E, 70 )
T T A R AN B KT REAE o

SAM 5 CAM HI#Z O X HITE T SAM T B E 2 AIFFIF 2 (M )50 R, it 2
MJEAMERIRCE, 5 E IR AR H R X . BRI S, SAM B
Je X NRHIE EIE B TE 4E B F 53 mdEAT 4 e B KA A 42 R P 3 AL B 4, AL
M AE B 5K B AR B o AR5 B — D19 2 A 2 A RE BEAT PHER 2 A &
FRiE. #55, BAGREEY — M EREHET R4, @ oS o HOss
A e AR A TRV IR . B, R AR RO 28 TR T DA AE 5 B N R BEAT
TR, 3FHG5RE I AIRHE . SAM MM 25 a8 2-5 Bz, S AEE I H
TETHFE R A 2R(2-2)Fir

Conv layer

Channel-refined [Maxpool, Avgpool] Spatial Attention
feature F'

B 2-5 SAM 4 4
M, (F) = o(f ™" ([AvgPool (F); MaxPool (F)]))
=o(f " ([Fag:Frac])
Horb, o RmBiERE, 7 RREBBNTT WERRE, R, T
RFE,  F, RN BRI AFAIE .
2.1.3 BU# A9 Mobilevit block

(2-2)

B0 ) Mobilevit block 45 F 11| 2-6 ft 7, Mobilevit block A7 =/~ 3 ZAR kL,
G359 N JR) A R A BB L 4 SRR A 3 A R HURD @i A R A B . DG
Mobilevit block £ /& FBFHERIEF I T RFB B, FRMIER T 5k E R 46 %0
N 5 2 RRHER G 7> 30, BONRHRHIE 5 2 R RHERN S . ARHEE RS
=N 3x3 BT Z RIS FRHE, A5 FRISRHEM 2] RFB BT R —25

12
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RFAESR I, DA R AR e SR B RE 7). R TP BRI 240, i S AT
eSS F 07 AT 2 R R @A, E T8 7 A4 & S AR 5 4 R RHE D%,
DI mAR R B . IS AR IE 20— A 3% 3 NG AR JZ AT FR A Al &
e AT iEMGER Mobilevit block $2HL R 2 PHRFHEE B, #mMRHE S 4 )5
FHEATREG . £ RERHMESR DGR 3 4R BB RHE 5, BRI IRHE 7 &R
W TE T [0 5 A R R AE B G 20 R AR ) S P, IXREAR LR IR AR R S A
JRFHEDF%, BRASREUE 2 (1 BB

c

K] 2-6 Htik ) Mobilevit block 4514 [

13
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Mobilevit block RAEH T —>3x3 B ZFEPURTRHE, XFEAE 2 REERE
MESREUT R 2 7 — € MEAIRE /1. REB S5 2-7 s, RFB B Ef
DU G S Eif, Hodh = AN XM AN A RSE B R B RS A, RE1ER
NSRBI E Z G I IS R 5K 2 0 2 IR SRR PR HURHIE , 5 =90 X
PR R EAT RS o IXAFERENE I — B0 R, A8 R SRR 0K 5 7 e %
TEaFh A ) B EHE BN UE R

Previous Layer

Conv-1x1 Conv-1x1

A y \ 4
Conv-1x1 Conv-3x3 Conv-5x5

A v \ 4 A
Conv-3x3 Conv-3x3 Conv-3x3 shortcut
rate=1 Rate=3 Rate=5

h 4
Concatenation+Conv-1x1

) 4
(D¢
%

h 4
Relu activation

K| 2-7 RFB 4514 &
2.2 SLIE AR

ARG ) Mobilevit W2 RUIEAT SR UG UE /30T, 1%, SR sE Al
28 T Bt B DA R Bl SEBR A R VA B, RN T SR R M T HE B %
FR, AT A F ST BT R VT A6 R B 1 B VR FR bR, AR S R SO )
Mobilevit P25 7Y FE AT 4 R S 96 R b SR AG, ¥ e S 36 d ask 185 AN A [R] e it
BEER, o AT S AR X R A A BB 1 EL AR RS o K b S 6 3 I 7 R —
B b H At 20 it R0 28 A 70 5 P50 3E 1) Mobilevit (R AERUHEAT PERE T EL, 4xiHI
7~ 1 Bt f5 Mobilevit P28 7E AD IR BTSSR 35

14
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% B S2G T PR SE GRS 4 Pytorch YRFE S STHESE, SR I B A
Windows11 #/F £4t, Intel i5 CPU, NVIDIA GeForce GTX3060 &+, 12G &7,
itETE 5 N Python 3.8, HUHEAER 1 LLI Nl g de © BuikEdE @ MhAAE=7 12 1 1,
i FH AdamW fL4b2%, WIUH2: SR B E N 0.0002, weight decay BE N 0.02,
)RR R R IZIR KRR, YIZRIEARIRECH 200 Ik, #tE KK
BN 32,

221 LWHIEE ST E

A% B P A 0 52 50 B0 240Kk B A T B0 4R B JR 24068 BROE A & S AR R
(The Alzheimer's Disease Neuroimaging Initiative, ADNI)*2l, ADNI Hi3% [H [FH 5 4=
IR 2 AR 5 A ) TR FE B (NIBIB) B A B 5K 2 WAL FU BT (NTA) T 2004 43t
[l HT, R AD 1 R IR R ER A 22 T ADNLEGE . i h R R Gum
ZRSAEMEFEAEE, v AD Ji EALHIRT 7T 5 52 Wi R T R Sk ¢ H
P& . JJi% ADNI-1. ADNI-GO. ADNI-2 }, ADNI-3 VUM LR B, H AT B2
BT BOR R AR EHE IR EIINR R . AR bR AR I8 A% 2 200 45 2 4
HARgE . As N PEEAMEL 588 ZiXF ) 1.5T 2844 T1 ALK MRI £, T
MR H AR T RAIGR AL, HEd B EALE, s 5n e .
B> MRIFAARBCA- 5K U) A s s B B, 4% AD E1& 1860 7K, MCI
K& 1960 5KF1 CN EIR 2060 7K, Ho#igi—308x36914 %, KXy
PNG.

M ADNI H4f B SR EL ) R AR HUE #0 2 2 e 8, IR G E8IR s T
P Sk AN AR SR ALY, IR B TUARAT JEL 2 RS [0 2% A5 o oG 0 09 A8 R AIE 1)
FHL. N THRBEAGIIEEELL, RIS SR BRI BT MR e, AR BT R
4 MRI SAGEAREAT T BACHRAE, TaE PR Rk 2-8 iR, TiAbH
AR

1) AC-PC (HIZZX-JE2EX) #ZIE

AC-PC #Z1E, 4=FKA Anterior Commissure-Posterior Commissure 2 1E, A& —
Toft 75 10 S0 5 A% A 3 v Y RO ARHEAR TV o 3R b D ¥ R i PR 79 A A s 2
A3 X (Anterior Commissure, AC)F1 532 X (Posterior Commissure, PC). J#id#iX
PN UTE UG ARt 55 B — AN br AL B, 7T DLSE AN [5) A i 52 18 R A A X 5
FH BRI A [F] 52X 2 A Sk 3R A B 7 e, IR PR IR A R BT A s 18 B e
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BEAT 73 A I RS AEAH A () 25 (A1 228 RN, NTTTH iy 1 0 20 B 1) — B0k A A 1
Mo A B2 SZIG 8 A Matlab 202FH ) SPMI12 T B 46 58 BT A $iE i) AC-PC IR IE

2) FEARICHE

TR VHE A2 P B AN 5210 (0 i s AR B 5 — AN T SR v v i A A g A7 %o
Fr SRR X B ER AT DLE— P g DA A TR B 25 0 22 e, A B T ERRAAOK
e BT LRI AN ST . IR BCHE, P LATERS By AR AD R A Y
UV RFAE, Wi SRR AR 48 /NG, DT 32 i 70 AR ) AERf 1tk o A 35 S B
F FSL 3A 06} i A5 A4 R IO HE D) MNT152 FrvfE2sa], X B3 0E nl UE/b B4
) R 22 S, fSTARRIRY B 25 ) 2 S0 B0 1) SRR AT

3) LkRmiE

N1 G EARE FE ML, 25 BR AR 2 2306 3 AR B URFAE 1) T4
W BT SRR HOIEAT B R A . JCH X T IURE REZ 1 MRI 4 kit ,
L B TR SRR AD UM HERR AR B T . AT S FSL K
AR BET J5 2006 BT A S 3o 5008 4 26 B i 5 4

\¥%,

AC-PC
correction

|
I
I
|
I
I
I
|
I
I
I
I
I
I
|
I
I
I
T I
I
Template :
registration |
I
/ |
I
I
|
I
I
I
|
I
I
|
I
I
I
|
I
I
I
I

Remove the
skull

K 2-8 B TP PR B A
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2.2.2 N EFR

A F5 SIS FH PR 2 AT 55w i P TR 2% (Acceuracy) . fUB M (Sensitivity)
AR 7 PE(Specificity) =M EAR R IEA AL, AER 245 1 R AR 70 KB AR A
AR SRR T I S . BURIEIR B OISR AT, S IERFEAR
OB o tRp S PR AR AR R 20 2R U0 N PR AR R G B AR A R E . b
PR AT
TP +TN

Acc = (2-3)
TP+TN +FP+FN
Sen= ™ (2-4)
TP+ FN
TN
Spe = 2-5
P TN + FP 2-5)

Hrp, TP, TN. FP. FN 3R RE ISR, B/, RIERAERAZL,
2.2.3 JHRMSELG

N G it R R O3 I Y Mobilevit P48 E 4» 25 BE_EEE T, A Mobilevit
RRRUNEME 2%, @S &N, 1% CBAM BHAN RFB BLEL 4 Il R E
Mobilevit BRI, FEAEMRAE b EAT I Fil S50 SR PPy #5- A R 00 1 P R 50 A0SR o
LIS AE R Accuracy X —Z BPFUT AR HEAT X EL A0, TH Al SRS R B &5 R
W 2-1 FioRs

2 2-1 RIS R

Baseline CBAM RFB Accuracy(%) HER AR T (%)
v 95.24
v v 96.26 1.021
v v 4 96.43 0.171

B8 2-1 Al A, fEFEMEMZ 2SR 51N CBAM #EHLE, BERLT) 7 K HEH
FIRTET 1.2 AA R X —ERERY], K@ iE s iU S A A = bl
2545 ) W 2% 1) R R RS, T DA 2 0 SRS AR o A A 1 3 T R % [
FRMOGTE, Mt — PR m A A R R A R ). EUR IR b, @i A
Mobilevit Block HiAs il RFB #8, ZrRAERRIET T 0.17 N E /e X —Tt
Y, ZRES I SINE R B TR BZE, RS HRE 21
FAEE R, IS 58 T AR AN [ 28 ) MRI EME 1R AES L RS
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TR TRER AL 2218 3L

tbA, ST S BV R R O S ¥ Mobilevit 48 7E 5 R PERE ISR, A
o SEG ) 7Y Ik RS 2R A5 R AOIRERE RS, anlEl 2-9 FIE 2-10 Fros. TR
R b 7S 1 AR AE AN RS0 L ) o0 SR UE A R SRR 2R A,
B IR 70 Mt 50t i P 0 28 AR LR AN R] 70 SR AE 55 TR IR R B ST E AL T T

200

175

AD

150

125

- 100

r75

Predicted Labels
(8]
=

r 50

MCI
25

® S
True Labels

%

B 2-9 JFUR A 73 SR TR HE R 1

200

175

AD

150

125

CN A - 100

Predicted Labels

r75

- 50

MCI A
]

? ’
True Labels

2-10 EHE ) Mobilevit 28 43 2 TR 0 P

Hy _E T DU, St i (1 19X 4 A R S0F 4 A S8 31 ) JR 45 42 SR S B 6 4 1
B 2. SR, 25 i) Mobilevit FZ8REALAE AD AT MCI ZRAN K 70 RAE 55,
TROFEAS 1) IR A b SRR AR AT S 2 52Tt . fE CN SR 038, R IR
IR R FE A B 22 T IR AR A, (E BRI I A PO AE A B 28 e - S i A
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XS RR, SO G R R BRI BRI A (1 7 KR, RERRTER
0] (I AD/MCD (R BTSRRI T 58 s il SerE S HErfi e, HE—5
BAIE T AT AT AT R S AR
2.2.4 JEL LR

N7 OUE BA SRR B AR 5 e, R Sk S A B 5 R Y DL K
MobilenetV2*l, MobilenetV3*1, Restnet5013f1 Efficientnet“I3E 1T 7 X} L5256
P BRI 2R R AR R RS 8, ASIMETI SR E . &A%
B BRIy VEREFRAR ISR 2-2 TR

% 2-2 Mobilevit 5 HARB 43 2 58 5 S E X &5 R

| Accuracy/% Sensitivity/% Specificity/% Params/MB
Mobilevit 95.24 95.13 97.57 7.63
MobilenetV2 89.29 89.17 94.60 8.50
MobilenetV3 94.89 94.97 97.47 6.14
Restnet50 94.22 94.17 97.10 89.70
Efficientnet 96.43 96.43 98.20 20.02
A ETT 96.43 96.43 98.20 8.32

PRIEFR 2-2 (IS BHE R LA BT el &, 76 AD/MCI/CN =43 K414, ot
J5i ) Mobilevit B ARHE T 3L LR A5 B T INOR 75 110 70 6tk g, FLar JSHER R
BB E AR AR AR B T 1194 1.30 AT 0.63 N EH . X—45 1K,
SO S5 PR BY 7 GRS B2 W U B TR B, A AR T 17 3 A ) 2R A o A
RN, IR TR 2% AR 43 2 rh AR P M S R0 B 1 20 B A B e R
o TGk S PR BTN T I A RHERIB R, BB S HURIR T R L AL
AT, B e R BRI o KRR A BRI E ML T . 5
MobilenetV2 I MobilenetV3 PN EH MG BAAHLL, ESHEMZEAS KT
THOLT, BB RIERRINE R TR T, 545 KM% Restnet50 FHLL
B, BUE ) Mobilevit I ZSAER AT 1 2.21 ME AL MR ZHE RN
Restnet50 M8 S H & 1) 1/10. £ FPERES Efficientnet AH Y HIENL T, ool /5
[¥) Mobilevit IR IS HE R T 140%. %8 LATR, 53 J5 1 Mobilevit 5
TURERS AR IR FE S B/ DRI RIE, G 4 m R HE R 26

N T IR S 1) Mobilevit BURU/E AD 73 K GUE R P e, 4
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S [RIFEASE F ADNI e 42 10 HoAh Sk At T Eeie,  bhisegs Bk 2-3 fios. N
T 5 HANSCHER R R, ARSI FE Accuracy TE NN FRE
#* 2-3 AN[F AD 432K 07 VL B b &5 R

T RR K HbR I RUERRR
SCHR[47] AD/CN 84%
SCHR[48] AD/CN 83%
HR[49] AD/MCI/CN 95.74%
SCHR[50] AD/CN 88.4%
SCHR[S1] AD/CN 88.02%
RE T AD/MCI/CN 96.43%

M 2-3 PTG, HATTES: T U B 5% 21 2D Y G 7 2K it
BRI KU R IL B T 80% A b o 5 HARSCERI /0 K7 A b, AT
PUMER R =, 120 AD SEINHERG, HOrSRuERRIL ] T 96.43%, KIS
AR B IPEIAUBR I  IE M, SRR T IR AD 4y KU RA REFI

S F AT 5
2.3 RENG,

ARESEH T SR Mobilevit #E 8 FH T AD PAZREILIRFEAZ ], JE I x5
FF MK Mobilevit bolock HEATEHE, JE/E ADNI Bdlitk L BEAT 1 S2i0xf b
LI AR, AE/NEIGE I SHCE I, B RYERR 2 T ORI
$&Tt, 7£ AD/MCUCN 73 2RAE55 4, PRI HER B 2] 1 96.43%. HHELEL

A
5 HAR RIS, RN EEREI T, 2 RVEREERETS B R .
Zi bRk, AETFIRA DL AER . EPUE ARG AD KIS, a5
BT, M BT e o oA RENE DN B RE R T BER T LIRS,
WEIREXS AD AT PUEIS W, EAORI AR, K IRERE. MR E S
(IR ZR AR, i e A 20 ) I 8 A 2 P R AR PR AT A
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B 3 F ET 3D ®RAIM/RZZEIRIEIR A

3D AR IR EEAT 207 AL, REE SRR E . EEAER,
AR PE S R BRI T B A RS IR - A, 2R T 3D SR BE AT
AD P2 Wr e 1 I AL S UK 0 AL FOARFAEAS 2, AT iniionl i Emf R . A=
GRS BRGS0 ShufflenetV2 25 Y20 = 4E ) MRI 5244
BEAT 728, TR 45 5V AL AR R A AL R 3R R (R R e g, it —
AP SIS INAERA 1) AD 2 7.

3.1 EF4i#AY ShufflenetV2 M4& AD IR B E % [E1E

E‘F‘:AL

BT 2D R AD AT IE A BRI SRS TR SR A, (R
£ AD R IRAIHER IR S, B o T8 4K 0 5 A7 10 B it i 5 500y 2
AR R S S . T R e R, AR FAR R T 3D SR AD R
J5id. fHFIFET ShufflenetV2 411 AD IR BIHELE, FIH 3D HA 780 F2 L =4
HARMRHERE R, PR A AR AR . O T HE R B A B BRI
S SIREAE S, I SEVER NG BeAh, ST IR = 4EAR 4R
REAE R AN BE 77, TEJRAR R B Rl b 51N — 24 RARIERL & 2 SC 4, DURIE
RPN 226 HRAE A ., AT E— 254 m BB L) AD (O HERf 26
3.1.1 B Ay ShufflenetV2 £ F ML

ShufflenetV2 W48 [{I4) 2y T 1E— B3 e R Bl AL 25 1 H R4 B IR
JEE 25 ) B (¥ R FIVERE . ShufflenetV2 45 12 S A BT T SRAE ST ALK,
i N BRRAE S RO i@ IR AL, A AU AT RHE IR A . TEGRUZZ A,
R T HE S N R D E 1 U7 2K, DU ORES I TE 145 R 7 4 A0,
RERTRILRE ). BN, ShufflenetV2 %% T k15 AL M 25 A Rifh %,
[ B 38 4 52 2% P8 RN S 5K o K E g I, 7E T RS T — R Y
ZEVER T Ao AR BB T TR I 4 5 4 U T AR HE R P T MR, X A A
A ZYEREAS R R ILIR AR RA KT . FT LA, AR 7 IR TE JR I 4 5
LR b, A 3D BERE TR 2D B, DRI = 4ER R0 AR H
KIVRFIESS B 4k, RS A 8 BN R @ IE (M OCTERE ), TEREALIN 2R
— 2 3D BHAIERE—)Z 3D BRZEIINT SE RIS, FHRIKIUR (S
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TR TRER AL 2218 3L

BT SE AL o

thah, FER =4 EGEIEIRA FEENLEMAEE R, XEEEX X5
AN [FI R IR A T DG BT, 1T J5 D) 4% 235 4 R i /D R 2 4 TR RFAE A B
PEHL. EVREEMZEH, BEE ZIIIGIN, B A0 RE ] R B R
RS0 T 4 SRR Bl 7 SCARER S, XS A AT 12 A0 55 1 s 8 A JE. T LA
5EHERIREHEE BE SRk, NS TRIERR, A BT W2 i
BEAT 73 HAT 5 . BRI AR B — P2 R IE Rl & 2 SO, M R AR I = 4 e 1%
Hlfiiid — = 3D BT & R AR, KSR A SR R S R SR AR AT
Ay PASEIUAS A ROBE AFAEAS B R HEAT 2 ., 25 1) ShufflenetV2 W 2% 45
U 3-1 Fios.

| |
| |
| |
I |
| |
|

Convl | SE MaxPool3D
| ShufflenetV2 ShufflenetV2|

AE— ' Stride(2,2,2)  Stride(1,1,1) | |

Conv2 ¢ o\ _______

|_ _____________ A I_ _____________ A
| ' | |
I I I I
| ' | |
: | : [
| ' | |
| ShufflenetvV2  Shufflenetv2! | Shufflenetv2  Shufflenetv2!
'l Stride(2,2,2)  Stride(1,1,1) : 'l Stride(2,2,2)  Stride(1,1,1) :

Conv3 SE 3DGlobalPool FC Output

K] 3-1 233k ShufflenetV?2 X 2% 45 4 &
302 BEARBITTAM TR RAERTT

hufflenetV2 WX 2% 45 44 iz 32 B 1 R AN 2 B 40 e SE A BT S SRR R e,
o AR BT EE R I 3-2 ATz, S NARFIE I T8 43 B AR BT 2 43 il SR SR B TE L —
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LR R A A AR S

FRPA gy, Hh gl A MRS — B E RN 1< N =45 B K
THRETE R, RKIEER R LA B — BRI KN 3x3x 3 [ = 4ER 7T 73
B, FERERFESRBCRE ) B2kl bt — D D S BN R SR, G
el AR — A 3D (IZ RUE AR G A [FIEE BORFAE, T3S 0 38 1 8] ) 45
A a5 05— F R SCEATRIERLV G, R R IRF IR, X
FERAE 0 H R AR B 4ERr 2 IR IEE S, VP REE RV R AL
FERRERR .

Input
Channel Split

A

111 Conv
\ BN,ReLU

3>3>3 DWConv

. BN

1x1x1 Conv

BN,ReLU

v v

Concat

A
Channel Shuffle

A
Output

] 3-2 ShufflenetV2 ¥ 4% 3 A B 51 45 14 K]

N T PRI R 45 BENS 37 3R 58 = = OB BB AL, ShufflenetV2 R I fEH]
TRFEIRICAN, T RFERICEMWE 3-3 . T RERITHENAN 73 B
fEH 72K 2, BRI 3Ix3BMIREA &G, Raad M e
NIALIERZ R IRTER,  f&Ja HR A2 SCRRFIE AT PR R . X8
BAE R H R AR S BRI IR, 3 RE 8 DR 4 X 2830 23 ARy
I A R
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Channel Split

v

A | 1x<1x1 Conv |
R 1 snreu

BN 3>3>3 DWConv

\ Stride(2,2,2)

| 1x1 %1 Conv | v BN

BN,ReLU | 1x1x1 Conv |
| BN,ReLU

Channel Shuffle

P 3-3 ShufflenetV2 M4% T KA HL G 45 #)

3.1.3 BIER TR

f£ ShufflenetV2 &, JEIERYEARSE — D RBEOR, HIERN TR
G AR T B & LA T ) {5 B TC R S B ) R, AR AR R AR R
(IE R IR ) 25 R0V R0 R 8 A R ()92 AR BE 0 o 3 T VIR 0 F6 1 3 kT 8 9 4% o B 1 )
R A, (A R 2 W) 15 RS ., M S5 3-4 froR, @
TEVRVEERAE BT = AP R

D) EE: EHE, HHEE R E R NRI4ERE, HREIRAIRAN, C H,
W, D]FHFEE B 22NN, G, C/G, H, W, D].

2) HE . INE, WIXANYER KR IATRE B ERAE, RIS H S 4R =4,
23N, C/G, G, H, W, D]k & .

3) Pk Ben, K E S Sk ESTIEALEIN, C, H, W, D], 56 BB IE IR
Lo

Horp, NSRRI, G RoRpHEEE, H FRFHERNEE, W RR
FHEBEITERE, D RonFRIE B R

i FRE R, AR 8 TR 4R A T AT BN R AL, T S

)

7
BT s HNAE B . EIEIERE, RIinEEE S SR A E,
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TR TRER AL 2218 3L

XASHAL B AT A 200 > 4L B RE N B Ak Bk B P AT IR an AL R (5 . IX R iE
TR GRS, 78 ShufflenetV2 W45 SEBURFIEAS B PR CHE
EEROREF TR R E SR, OB I R3S 8 IE 8] 45 B AT, S TR
R REAZ AL BE AT -

Channels

|A

Input Group convolutions channel shuffle Output
3-4 HEIERBE R
3.1.4 Squeeze-and-Excitation ;£ E I#1 %
Squeeze-and-Excitation ¥ & JJ AL — Tt 3G 58 X £ RRAIE 3k e T B 7%
I A AR I TE (8] AR R e PR PR RE . L2 S5 A B 3-5

7~ SE VER SIHLHIE S Squeeze M1 Excitation P> 3 E B I,
F.(WW)

| oo (0 (D x
Sq/' 1x1x1xC 1x1x1xC \

|:scale (" ')= H

K] 3-5 SE V& JupL] I 2% 5 44 1]
EIFH Fy (+) A Squeeze B:1E, HINKIFHER U #5245 T3k
1, RN 1x1xIxC IFHEF R F, (\W) 4 Excitation #{E, I A4
JEBEE 0 b B T A5 B KRAIE 1) B A7 A B, 5 30 AR [ 3 A A
Foae (+) Fm0s b — 35 75 e ACORCER [ B P AFAE ) U HEAT AR, 5 2 Y L
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FRFEIE R I RHE R A o SE T2 MU 4% 0 JERELJZ: S8 S 43245 o 4% AR 40 452
SR B 38 N U RS TE R LB, T A 2 BRI R AR A 1 (R 20 ok A
RAEEITE R AR, IR (R0 A 2 A5 W 4% E 6 B o Q3 S AT Y IR AIE

3.2 KWL th

N T I E G Y) ShufflenetV2 W48 BERLTE 3D SAAREUR 4R L5 10 0 25k e,
KREESLIGIE Pytorch RS2 SIHESE N T, RABEMFECE N Windowsll #4E R
4t, Intel i5 CPU, NVIDIA GeForce GTX3060 &1, 12G 47, wmiEES N
Python 3.8 U4, A TR PIHILSL, M AdamW HRALZEN B AT AL,
)N BT R AR 9L IR KRR NE ,  452% o B8 A SO H R ek A, IR
EARIKECR 30 1%, #EKNEER 8.

3.2.1 SLMHMESTLIE

AP K S AR B ok 2 AJF I %E4E ADNI, A ADNI £t 56 H BE AL
HHHY 816 A2 i MY 1.5T 2824¢ T1 MOALAH MRI %4, H A (45 187 4~ AD
SARERE . 400 4 MCILSAAREHRE T 229 4~ CN s 484, Bdf i =0 NIFTL Fiy
A I B P A R A TRAC VAT T AC-PC R Ik BRI HE AN 25 i i 45
1. AR E AT T ALK, LS L EA S, iR S5
PR uEdf, HARERIVEAE BR 3-1 fon. SLI0 IR o Bain SR i ISR 4E © 50
UEE L MNAERLLBIDy 702 1 1 FATRENLRISY . BbAh, AT B IR R RS, HdE
S IR MEEAT R 7, S AN K/ 9 80x80% 80 .

% 3-1 MR vEanLE B

‘ s )
5 HE GRS

5 S
AD 187 75.4(7.5) 98 89
MCI 400 75.9(5.1) 257 143
CN 229 74.8(7.4) 110 119
Bk 816 75.4(6.9) 465 351

3.2.2 iHRhSELG

A E SIS AL S 7 AWM, 43 0ilaE 51 2R(AD/MCT, CN/MCDA =43
F(AD/CN/MCI). NEHIEAT TR R, HY%EE AD/MCL — 7K AE5% Bk
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LR R A A AR S

AT T H BTS2, PL ShufflenetV2 M2 BIAY G FEMERIAY, 1B DA M 2%
VSIM SE R AN 4 R RHIE R & 7 SR, i R E 2T, R SR
WA 7 MR RE e TR« JRHL Accuracy 1EAVEAN RS, SEIGEE RUIR 3-2
Fr7s

R 3-2 VH b S SE R

Baseline SE Feature fusion Accuracy(%) THERF 232 TH(%)
v 91.38
v 4 93.11 1.731
v v 94.83 3.451
v v v 96.55 5.171

FE3Z 3-2 71, Baseline AR | AR ShufflenetV2 ZEAlF 2% . HR4fE
K EdE, SN SEVEEINGE, S ShufflenetV2 (25 #E AD/MCI 1153
FAESH, MR T 1734 E 5. X — 05 a8 T SE B s iE el
i, EMZSHT R AR R, e R AR IR R TE 1) 4 R R B,
I AN TR R A I (A R R R, I AR Ol TE T E R I BCE . X
H & N AR IER HEAL S AR R BE e SR Ak X AD A8 0 BEARFIE (U, A
IS 0] A B DX I KRR AR i S o SIEBG S5 SRR, Y325 T ML AR ) 185 5 1 D) &4 0k
RIZFHERIIREE T, AR A FH AD W40 50 P e 28 22 00 B 4L,

FEGINE RFHER G 5, 20 )5 1 ShufflenetV2 W45 () 73 S 1R FAH
BT RS T 3.45 MES A X8RRS5 UEY TERBEMZE T, YR
FIT SR 20 TR AEXT T AD/MCL 73 AT 55 BAG EEME . MR %4 SEVERT)
WL 5 4 R R AE A AR, Gdk f5 1) ShufflenetV2 X 4% JE I HE 2 2 (1 Bl [ 2
R, B or FUERRILF] 96.55%, BEEANBERIGET 5.17 N E o Al X P AR
FHET AN BEER ) B AMEH . SE HEH o 8 56 48 B (1 Zh S REAE AR e AL T s
AR, T4 R RS B U A T4 T SETR T 2 RUSAHIERI A L& . X R,
St S A vt o IR R AT 3 R PERE LSBT BB IR, B T A S bR N
7o

N EDULHD 7R 240 ) ShufflenetV2 W28 BEAYFE 43 Kt B B IR T, AR FE SIS
Z] 7 I AR SEIG AOTRIE FERE, W 3-6 & 3-9 FiaR . A VR I I AT T bt O 5%
BRI G| NAS A SO RS S 1R 70 R R8UR 1 — AP IRk 5Ok 4 it 1 A7 2801k
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35
30
» AD A 16 3
@
=2 25
—
3 -20
S
g 15
o
MCI A 2 I 10
F5
D MCI
True Labels
K] 3-6 JiE A58 43 S VR RE PR I
35
» AD - 16 2 0
@
% 25
|
3 L 20
°
S
E r15
a
MCI - 2 |
-5
D MCI
True Labels
K] 3-7 JFEAEAY + SE 73 JSTRIEFE
35
o AD A 16 1 30
©
% 25
-
E L 20
L
3 15
a
MCI A 2 10
5

True Labels

| 3-8 A + Feature fusion 4 2SR V& FE FE 1K
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35

AD - 17 1 30

25

20

r1s

Predicted Labels

MCI - 1

r 1o

MCI
True Labels

K] 3-9 [FAEA! + SE + Feature fusion 7328V V& H0 F% K]

M 3-7 FRIRVEFERE AT O3], AESEUERIY R BLAl BN SE VR IHL
i, BEALE MCLREA IR R 0 7 TR 2 7 B354t . BRI &, Baseline +
SE #5456 MCI 285 (1R IER A i, [ 85 70 2808 AD IRE A SRk b, &
W SE A HUIR T 51 N\ 3E 8] FRASCEE ) FO AL, A6 4558 28 e 8 B8 i DGy 3 B2 )i 1
FAEE R, AT T X MCL 80 I RHESRILAE . 8] 3-8 RIANTE AR AL (1
el B Ol NRHER GRS, SR — B4R T AD A1 MCIAEAR 1R P R .
MR EL SRR 51N TR AERDE R 5 K4 AR AU MCT 285 (112 9] T 4
BN, X AD ZERIRR S RFEA R — D, X SER A5 RARIL T R R G
R i 4 7 AR SR A RS &, 3 TR R R E R A RE 77, AR
WTRHERIE . B 3-9 BIRIEFHERE TR 45, 1E45 4 SE B S RHIE & B
Ry R o, ARG SR RE ST T A o IX R WA B S v S WL RS ALE
RGNS, BSOS R TE 23 AT 55 BAT S R K s VAT SR AR 1 43 SRR T
LR U RSB gt R MRS58, 1800 51 NI SO B B 956 BURFHSAYAE AD
A MCI 255 LRI 7»EVERE, IR 1A T 7 IRAERFAE SR BN 73 SAT 55 h R PT 471
AN o
3.2.3 XttbsK1G

N T BRAEAR T IE A RS, 7 AD/MCIEREE . CN/MCTHdRE &
AT AD/CN/MCI #ls 4 b, WCE AR R 15250 55 5 AL GE 0 73 R 2848 Resnet50.
Densenet] 694152 B 45 157 Mobilenet™). MobilenetV2 HH{T X EL, Hr7E
AD/MCI #Hfa4E E X L2 R ansk 3-3 o
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%% 3-3 f£ AD/MCI i 46 5 AR 73 ek e Xt L 45 R

Models Acc/% Sen/% Spe/%
ShufflenetV2 91.4 88.9 92.5
Resnet50 94.8 88.9 97.5
Densenet169 94.8 88.9 97.5
Mobilenet 81.3 83.3 80.0
MobilenetV2 91.4 83.3 95.0
RETTH 96.6 94.4 97.5

MFE33FUUEH, £ AD/MCIL 73RS, Budt e AR RLE 7 i % b
w1 5.2%, BUBMERRE T 5.5%, RERtERE T 5%. SEIAERRE], B
BAK D RMERA R T ORIERFA . dAh, 5 ME 5 KM L ResNet50 Fl
DenseNet169 FHEG, A8 5 J7VELE S RAUERA AU DT TR IAT AR, T
FEARE 7 M7 10 ) 53X PR AN 28 A0 24 03X 18 B AR D7 VR DR BRI e e e MR 1) (R
BT T o MR R AU, TAESR S PERE S RARS . AR T M
MRERH P REM L, KBETER TR T EERERRFERIUN %%, K7
o RUETR AR . BUBMEA R X =AM Ebr L EZE N T RERMNLE . X —4 R
7843k B T et I AR A R A SR RN A S e L R OB, BE S TR A R Ak
T R E 2 B 7 AT

N T B AIE B JE T AE FoAth AD AR B2 BAE 55 TR B R, ORAE AR ]
RSB0 25 A E CN/MCT HR 4R EEAT XS Eb sk,  SEER &S AN 3-4 Fros.

%% 3-4 /£ CN/MCI Hidli 4 B S5 AN R 73 M RE XS L &5 2R

Models Acc/% Sen/% Spe/%
ShufflenetV2 92.1 82.6 97.5
Resnet50 93.7 87.0 97.5
Densenet169 95.2 95.7 95.0
Mobilenet 92.1 87.0 95.0
MobilenetV2 88.9 78.3 95.0
A ETT 95.2 95.7 97.5

H1%% 3-4 IR T LAE Y, A E VAR CN/MCT 73 84T 55 AR A T Hofth 7328
AR I TR0 M RE . 5 G RT A 0 AR RUAR L, Hp 5 P ORI AR,
E5 S HERA 2 RO 23 R =1 T 3.1% 0 13.1%. FHBEAT L, cfcidk s A g
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7E CN/MCI #ladE EOREE TGRSR HFEIN, B2 12k nh Mg
TIREE MAHE Densenet169 M4, T M2 A RS 1 B R 2 0 I 2%
It CAAE 73 SR AE I S AU A 0 S8 AR b, Bus e B AL I B4R T, (B
T AT EGIN T RHE G B AE B U], 7ERE = 7 i w0 T
Densenet169 X%, AHLE Resnet50 &, AT J7VEAE R R FE A 15 Resnet50 ¥
R, (HR MR RMBURIE D RS T 1.5% 8.7%. HIAT WA= I AL
CN/MCI 73 EAE 55, BRI 7 Rk Re il TR b i oA 3 2R M 2%, IR T ik
Je AR TAE CN/MCT B4 46 B0 2R A 2k

PA_EPRANSEIGAE 0 2RAT 551 AD/MCI Al CN/MCT 3545 FAERE 71 st 5
BR3P Re AR ERYE, O 7t — PR B AR B 7 VR AE 2 7 AR S AL R 1 0 2R
YERE, [FIREREUH RS20 261, 78 AD/CN/MCTEHE 523047 X LU SE 56, St 4
Rk 3-5 Fns

% 3-5 f£ AD/CN/MCI ¥ 5B 5 AR 73 SRR RE X L &b

Models Acc/% Sen/% Spe/%
ShufflenetV2 70.4 64.8 87.2
Resnet50 75.3 66.0 87.6
Densenet169 71.6 61.9 86.3
Mobilenet 63.0 533 80.2
MobilenetV2 71.6 63.7 85.7
ARETj5 75.3 71.5 87.4

H1% 3-5 PRSI S5 R AT, AE =70 A5, AT VEM b A /) SR A Y
RIL TR B RIERE. BRI S, ATk SO ar R BE T AL, £
=N KRN AR, JUHGE S SR SR AN UK B R, R
B 5] AN AT AR 0 — b G R B U0 RS FE R IE IR, HR 2 28 KIE IR/ .
AH L Densenet169. Mobilenet A1 MobilenetV2 =AM M4%, A E 7 VEE =44
Kfats EIE B E, ULUIARE I AR BAA MR B RisE . AR T & i
Resnet50 4%, A8 & 7 VELERE ISR T Resnet50 4%, iX7575 T Resnet50 ¥
25 Bk 22 S M MUVECIR K 28 2 UK, e SR TR iR B R IE R B, Rl
Resnet50 M 45 (iR 2 R HAL. HBSEBEERG L, AETZEEEMNT
Resnet50 W44, X2 F YA F AR T IEE RGNS FIE 2 IS, 1A
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R INSGEA HRIEE R, INmiE— PR RIRZ R . 25 Bk, S e
RATE 7 R RE LR 3] VAR KR TT, 78 587 A 70 BB A 7 R Re o AL T
/K, DA SRS S5 BRI 1 AR B O I SR R AR =03 SRAT 55 v A AR AT
S

N1 IBUEI AT TIAAE AD 73 RSP RS VERE, R A T TR Sk
oy KRS R E HA S E IR AT I, I BUE H 853 R A AP 4
Br, SAAREAEIAH ADNL AT EUR LR, XS R ANk 3-6 For.

R 3-6 52 MR SRR HeGh

= . Acc/%
TR
AD/MCI CN/MCI AD/CN/MCI

SHR[56] 85.3 91.8 —
SCHR[57] 70.5 85.9 62.5
SCHR[58] 78.0 81.0 —
HR[59] 76.6 79.4 —
REFE 96.6 95.2 75.3

K 3-6 IR T AT IES HASCZ 5 L g 3R, WR AT LR AT
REEEH) AD R TAEFRAE CERUS T — & BRHR . AR IELE
AD/MCI 3 A5, /R BHER L SCER[S61 ik mr T 113 N E 3, T
CN/MCI 73 KAE:55H, RIERR R L SCERS6]m T 3.4 ME AL E=0KAE
F, AL LSCERISTIE T 128 DNE D M. 1E= MBS, KRERT
B th 10 S0k 77 R ) 43 R UERA 28 3 i T HAh SRR T K o KT k. SR ERTIR, A E
Pttt I Budt ik, 1 AD 70 BAL S BA ROV ERIERE, B — & KISERR
SR 1E

3.3 RE/NZ

EEXIET 4B AD BUNHEMR R A R BAAEURMEE . BRI,
KRBT —ER 3D-ShufflenetV2 ML, %2, %M FIA 3D B
PRI =4 R I 2 HDE SRS B, X FERES IR IR Z MR B E R . R, 1E
FF ML 5N SE JER AL, 8 HE T AR E B B v I ZRF I e . LA
36 AT RN B AR B OCVEBE TG SRR A (1 3 R RE . BeSE, v TN
B} A Ry R AE SR BRI R F0, T8 IR 28 &5 K v 98 o 4 JRy R A Rl 45 70 SRS, 704
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M BRI 2 R AR R B, NI — B AL 1 73 2R 7)o i o 3 R S e
A% EE SE6AIE B BT el e R R (R AT AD 3 2K RE MR SEHE I . SRt 5 AR B,
K R R TS IR 2% RS 5 SEELT ADL MCT AT CN (RUERRR B, ek i 0 45 i 7Y
(¥ 73 R PERE LL IR X 28 BRI, oA — & M SEBR R A E -
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B 4 F ET SRS HIER SR /RZZ5ERIER A

I AD HIImARRIAI R, AR Aeae 2 Wt AR AD, S8 AT UL 9
TR BERA RS, WHPOR R A S, JRan N R TT T %, e
I AD R A B R P v AR R R NTRE S50 (R R R a S . BT ARSI
B RITECEIAG TR, (BB TR B th T Hp B AR A
—1k, £ AD B B RIS W R R AL AR, X2 T RS MR 5K
PET S84k LA S22 41 A9 BARAL , S B2 RE 12 2R S . PRk i R fg
4G RS BEBIRR LT AD 21, 8 R & A RS FRE L IUE 2
AN, MW LLEZRTE AD M2 Wk 00, AT R 3 T 2 AR B
1 AD RBTTIE, AP ANRF SR I S 25 70 75 FR L MRISZ R AT PET 248
IRFIE, JPRARFIERL G 5 BT 202K, LA AD 2 HER .

4.1 BT ZESEIGRA 7 KM KR AD RHIFERE

BN 4ET R AD SWiHERR R BT SR IR R AR RS S A
D555 R, e — AT 2 A EUR R G 7 KM E) AD WL H G,
PR T — T B 1 ke 7 I 45 93 S 45 W P R SR = 24 PR R AR AR i« IR, )
FH U5 I (5 22 9 2 VR R AE AR LS 49 3 B B MRISEASRT PET SEARIAFAE, 48
J5 R B AR AR REE AR B & S T 3. mJa, T G N 45 fe TE 4T
AR =R AR S A B S EEZ MK R, EETRMEMEHREINT
ASFRIE R AL SEERIERE, SO S IR G P 48 E AD/MCI/CN 43 284145 ik 3]
TR RN, FLEGR T R AR R 5 ek A Y S 0 4 RS T RS R 1R
(1 AD 402K J7 15 AL, AD SR FR 19 70 28 HER 2 25 52T .

4.1.1 ZIRESEGRE 7 LM L%

LA BB A 7 S 28 HRFAESR BRI . RPAIE R & R HURVRHIE 23 SR
SRR, HOEAHELR AN 4-1 B . RSB b A et 1R AR AR B e
ARG, MRIBEGAHM PET BB B Sm 4 — RN 71 3D BRUZHAT
YA (R 0 ARFAE SR I, B B i IR RRAE B 20— AN A bR I R T BL
(Coordinate Attention, CA)Y, FFI5E =444 102 0 B 58 IE (S B 2 [ 1)
KR, TR E 42 M 0 =4 AR RIS B EE. AR5
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RFAIE P 2 RN SCRE ) PR 22 WY 2 B AT 1 — 20 (IR AE SR L, AERFIE SR s i By
N T IR U RS, RS AR 2 o N 32 SR B 256 4

e R i
:;: NN

MRI | Convl 7x7x7

| CA T ANEEE LR
___>I BRI % | ) : H
: |

| Convl 777 | | — ||
| AT SRR | | SR S 2

PET

—_— e —— —— — — —_— — —

K 4-1 SRS ER ARG 7> M & S50 18

FERFERE SR, MRI FEA A PET S2A873 il & A A A B I SRR AE AR
MRI A RET R I EAN N B 5 F9 15 2., 10 PET 5245 U RE 8 52 (U R A s 20
FIfE R, XML BAE RS AD J7 i AA +r HERE, 8 RE
ANYEREY e, AT LA BB RrE TP TR B S, (AR B n s 28t R Y i
ANBHE A2 e AR AR 22 8] ) = 4R R AR B T, T R AR AR B W] A sy
L= () ) E R BE, (A ASE TR e A B Ll 47l SR 5000 v R R o0 A A 3. AR EE
bRl 5 SRS, WAIBURAN 5 32 AT REAERFIE BN TUAR B — B RFIE BN B 2 1
HOLT, SEUSE R KRBT F L, TR EPHEOE S By R A4ERE, (45
BRSO SEREME 0 IR B, 195 7R ADS BE AR IE N . 5T
EIHLEI LS SRS AT b, BRI R UL R Rl SR B B Shi AN [
RS AE IR > AN [ OB, AT R M B AR, (HLIX A i A i R A Y
HIB AN SR, TTREAERELENG DL N VA TE 0 il e 2 A B A5 5 20,
AEPH R I B O E R RIS R AE , AR TR T, T i i
B RARHELAE S, A B0 A A 1) AR B R Rt o XA 5 R RE A k2D
R RS BRI S, JCHR R BBt e AAS 7 m] RE AL
K, b 1 PRER AR RN GRAS ] GE A R RO PERE IR 5 . R EAE R A i 5 A R
R AR AL SR IS 7 SCPR ) MRISSARAFE S PET SA A EREAT D%, &
JeM 256 4IRS 512 4k, ERFLREL SRR DRI SRS R S,
A5 FH AR v R T LARAS filk 45 J AP AT AL BE DLt — D M SRR R, A Y

35



TR TRER AL 2218 3L

REWL I 4 SR B A RF AL, IR TR BT ARG R, IS m Rk Ros 1 i &
B Ja I — PR R IR RSB 2K
4.1.2 BRI TR ZE 4%

43 W 2% FR R B 25 I 2% S 7E. Residual Network (Resnet) 5l I ootk iy Sk 1),
H & SR I 4-2 P o B R 22 28 £ 20 AR, B — 28R PNk 2
SEMA R, T IRBURN BUR P RHE AT RES 2] o Layerl &M WIER)Z,
T W25 WU N BE W) R IE . Layer2 7F Layerl [38Al i@ 7% 2 Hedp
(W Z AR 2 et — PR HURRE . IbAh, B E PR 2 MEREE,
T TRk, M REAE B S R 4E R, R SEI0RFAE il R AR . Layer3
7t Layerd B8 Layer2 M#/E, @it 2R ZER, K52 HIRZERPIRHE, X
BER IR AE RS T IR R R 2 B B B 2R B2 . T =4 EE R
Bl BAFE W mEE, B E S — 2 o B B 22 45 K AN 0 o N RFAE B
TR, ULRIERE B EZ NS, SORESMRHE. MG =24
ey, BB AR ES AT TR ORAACEE, XA B R AEIR R
98] 28 255 K] A ST IR/ N R AGE LRI R DN, DT AE TR J2 4 FR I 28 v o0 586 R T 44
B R, DUE SR TSR ) Wr e

1 1 1
(Swide=1)  (Stride=1) | (Sride=2)  (Stride=1) | : (Stide=2)  (Stide=1)| : (Stide=2)  (Sride=1),

I
| ||
—|I>Bl — Bl ‘I_I"B2 — Bl —|—|'>| B2 = — BI "—Fr B2 = —™ BI ‘:"
I
I
I

layer2 | !_ layer3

—_ _layen __laerd |
| I I
| X | X |
B P
| | ' : |
| s oo —— | x|
| ¢Re|u ¢ | Relu | identity |
| I ' I
| smmansn ' SCSEFERA) | ﬁﬁﬁrﬁ%ﬁ' I |
| I I
| I I
| I I
| I I

K] 4-2 TRk R PR ZE N 2% 25 1

FEHGE PR Z M S a5 R B E B G AR O IR ) 7 R
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Xt B > TR SR, e T iHRRCE . X T 3D BUREE,
H T4 H G TE SRR, IR AT 23 B A R B S A2 2% FE 7 T R AR A G o T 2
UbAk, IREER 73 BB ARACA g T iR, R RS EIRHIE, PRIRTUAR L,
A AT 52 B R AR AR 58 N Ty H B A SR RIS RE T . IREE ] 7 B S A s it
REEGIRAZE G, 40P PR IO R 10 23 (R R A B T R A, AT DUSE D R v 3
FRAFRERE R XFRe X T8 =GOt N EZE, oA =4EE
B 52 A B JE RN E B
TN THDOT AR B AT 73 5 A RAE AR T B 52 2% P R sl 5 8 2 5077 T e B A 3 A
B ANEE RS AHXW <D, HFH. W, D 23l rsEG & %
MR, JFHBRRZERmAEIENC, , fWmitEENC, , BHREZEKRKNN
Ky x K, xKy, FEAFE &M E IO T, WFRHER) 3D BRTHRE AR .
Flops=H xW xDx K, xK,x K, xC, xC_, (4-1)
Parameter = K, xK, xK, xC, xC_, (4-2)
MR A 7 S AR R TH R IR
Flops = H xW x Dx (K, xK xKxC,+C,, xC,,) (4-3)
S EN RN
Parameter = K, x K xK ,xC, +C, xC_, (4-4)
7 5 S A A PR HHE K/ 128 x128%128, (R NEIE A 64, i
WIEA 128, BRI K/ N3I=x3x3, WEHEE 3D SRMTHEEREL A
4.4x10°Flops , SHELIN2.2x10°, T HIRER 38 3D BRITHEE %
Z142.1x10°Flops , 8841 90.9x10°. WA WL, ABIE K/ B N B i =
A 535 3D BARRITHE E R FE A S A E L 5 E 3D B —2F, BT LUK 5@ 3D
LR B B RIR E W] 7 B 3D B Re s it — I DR SO R R T
LB KNI, FHEE AT BIARSUR B, E 5 A FHIEE & —/> 3D
HARAREE T 73 B SRR B, AR5 JERHIE B & @B R BE S, i T BLRRE
Pl a8 HE 7 AR RS A FEE 2 A E S H ., BARNRIEHAEST T
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) R 38 5% 15 38l (spatial and channel Squeeze & Excitation, scSE)®NE & JiHLi
HBEATPRANYEE FRFAE AL, B J5 P45 T 45 % H BRI EA T AR . 2B KR
N 1R, B2 BURSHGRHE BT TOREE, A5 H S5l 3D BRFIRRE A 7 5
LA RVRHE AT AR N, i HE O T AR R A%, AT 8 I Y 48 Sl FE R AR 15
BRE

4.1.3 scSE ;EE 1l

scSE VI & S L AR 2 E A TR AL A, 20 ) A TR 35 IR ) (spatial
Squeeze & Excitation block, sSE)MIii & £ & i Jili(channel Squeeze & Excitation
block, ¢SE). scSE K28 id il 8 1R Bk Ja A4 AL B LAIFAT 3 05 sCHEAT 20 8] AT 3E XY
HRFIEINRL, LS 4-3 FioR. scSE 3= A pL 1A% O AR 2 Jl i
AN AR i N ARFAE P 1) 2 ) 7 B R E T AT IR, 5%t R 5 B R AT
FUIETERAE, A FZ P RHER I I R IE R B 7). (6 scSE VER )
HU &5 & = HERAAEAS BB TE RV HOR, 3 ol 5 ik Z B R i 2 2] B A
FH 1 = 4 S AR RFAE

*1 U SSE

1X1X1 Spatially
Recalibrate

u »{ X f
. U SCSE
C
c
*2 *C
H “ 1x1x1 [[l1x1x1
Relu Sigmoid i
W Channel-wise
@ Recalibrate
Global Pooling

) 4

] 4-3 scSE ¥ & bl 2514 14
4-3 iy EREEr & sSE Ay, B RXTRRE B UMBRBRRFAE B R ST
H xW x D )47 fs R AL B AR JF BEAT R AR 4E B IR 4, 19 2484 B 4 R R AIE
BN BN 2R T EER 2z, R85 A Sigmoid WU BRI HUN X He 42 5y 7%
[P AEBEAT IR 4, AN BT ANE R IRCE S, &5 5561
FRAEAR SR HEAT 2 (M) BT A v, AR E ) S AT SR A T

U =[u1,1,11u1,2,11"'ui,j,k’uH,w,D] (4-5)
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Z,w.p=Cconv(U) (4-6)
S=0(z4wp) (4-7)
Ug=S-U (4-8)

Ho, o, RARRHEEIU FEAHR G, k) AL B R AE, conv R BRI N
Ix1x1xC G EAE, o KR Sigmoid WG, S KR HERE IAE,
U oo 27 i HH 10 25 103 B AT

B 4-3 TR H 702 ¢SE #7, cSE B Ja£iliid 4 )5 7 2t Ak A 1 AE
IR 4L T 3R AT o4, SRR MEIE N 2 RRE 2z, X PR 7 AN EIE
(4515 UGB, HAMER ETHE A 4-9)FTR.

q HXWXDZZZuq(i’j’k) (4'9)

i=1 j=1 k=1

Horpr, 7 FORRHAE EI S  MIBIE AR TR E R, L) KRR
MHIE 22 (B B AR, u, RS R A T A P A
f£ BB e RE SUE BRI G, R IR RAE 28 P IR A 45 J= A B
—RMEEREZ A, ] Relu #uE BT M2 TG, @IERAN
BRI —2, DI 2 S R ORI IE R R . SRR a5 A 2ER R,
i Sigmoid ¥ eR AEAT HAE,  EOBTRRF LU N R RIEITE AL, 15 2618
R EEVERE . i n B R AR SR AT R E . HE S A S R s

Uge = Ue o(W,5(W,2)) (4-10)

E$,a@%ﬁS@mmﬁ%Xﬁ,5®%ﬁﬂmmﬁ%@ﬁ:Wm§*“~Aé
R R MRE R, W2 FoR8E— N E AR RS, U o 2R H i
TR I IRFIE

fJE K sSE A1 cSE % th AFIEBEAT HHE, 19 SRR IRAE,  Ha AR AE
225 (B R 3E T8 P A28 SRS A EAT AR, DA T Y o A R o o R AR ) OG0T, e
TR o R RE

>
>

(@
Il

UsSE +UcSE (4-11)
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b, U RoRPHE s IRHE
4.1.4 YR EENNE

FESET IR SE R AD IR S S M R, = iR 2 R M
BEFE NSRS RIEE R, MHRTHRARER RS B R EEZNEN . B
B, ATINEERAERRBOR TSI N T CA ER/HLH, DAt — D1 sm s A
FAERIEE 1o CAVER /IHLZ —Mhid I B 205 AN A AAAR{E BOR LA R 52
WE R AL, HMRs 2 ARE T e 0E RN OEIE (S B A EE S, N
17 SEAG A 1 8 67 B X IO F R tH B 2 W s URIRHIE . CA T B /I HL I FE i 3k 4
JRARRAN 2 (B 0 R R, B AR SR AR, S 4R B R
AL, H MR A 4-4 .

Residual

‘ W Avg Pool ‘ ‘ H Avg Pool ‘ D Avg Pool

S

‘ Concat + Conv3d ‘

\ 4
‘ BatchNorm + Non-liner ‘

‘ Convad ‘ ‘ Conv3d H Convad ‘
‘ Sigmoid ‘ Sigmoid H Sigmoid

Re-weight

Kl 4-4 CA VEE JIHLH g5

B N IEE X RS2 HXW xDxC, CA B 554 N FRERE BV IR B

i B RN B8 FE = AN 7 M AT 4 R AL, SRR R TR T B B RRE R K
PR R &R, MR S AD 94815 B TR EAE /1. HEAR AW T:
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1
70 X, (d,h,w) (4-12)
H xW O;H OSWZSW
1
20— X,(d,h,w) (4-13)
DxW OSdZSDOSéW
ZW 1 Z Z Xc(d1h;W) (4-14)

c =
DxH 0<d<D 0<h<H

Hob, 29,z ZYHWFORE ¢ MBI, BRI R AT T A
R T AGHAL IS R

GRS = A7 LR R VR R R 7 T AT D, B R — A%
U LxAx L 3D SRR B RO AT e, FLA A 2 R

y=5(Conv(Z;,Z;,Z;']) (4-15)

H, conv BB ANI<IxLI 3D B, [ RRFHEDHESRAE, 6 £R
Relu #i% PR AL,y Kot tHRFAE .

TE L IRRE R AR E 2 5, FRRPRFIEBEAT S 0 — e dE, SRR — 1k
Ja BVRFAE S B AN R 5 TR BEAT S TE TH 4 AN 7> B AR B, JFAE Sigmoid I BR 4K
XPRFAEEAT DB A B = A 4E L IS RS AIE, a5 5 AN RFAIE I 7T 20 3RS 21 5
ZPRFIE. HBEAE AT

g° =a(Conv(y")) (4-16)
9" =o(Conv(y") (4-17)
9" =o(Conv(y")) (4-18)
G=Xxy'xy"xy" (4-19)

Ho, g9, g"flgY FRRIESAERE FRIMSIRHE, o %% Sigmoid B EREL
X RoRJRUGHTNFHE, G Roni HRHE .

4.2 LG

A SCHEAT U P 2RSS, 732 — 7 R(AD/MCI, CN/MCI, AD/CN)AH
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= 43Z5(AD/CN/MCI), FH4E AD/CN/MCI 53 24T 55 Hidt 47 T I A s 56 R 06 1F 4cidk
BRI AR E . N TIEB AT 7 1ETE AD RG4S ettt fe, 75 AD/CN/MCI
Bl b 52 M7 SR BEAT T 0 HE S .

SLEG IR By Pytorch ¥R 5% SJHEZE, SR HIEFEC B4 Intel i5 CPU,
NVIDIA GeForce GTX3060 &, 12G &4F, 4ifii&= N Python 3.8, N fifiA
PR, M AdamW AL SEXT AL T AL, 22 RN SOR A Fe
TRNE, IR T REN 0.9, ZRERKECH 50 K. AT S50l FH 1 vFOY
F8PR N Accuracy. Sensitivity. Specificity A #i2k T [ #2(Area Under the Curve)/lU
MNMEFR . BT =NPPN TR CAAE 2.2.2 /NI 2HE, 2R N TR & T AL
B Al B 7 KA T X 4 IR B R 77, HoabE AT

Z_ - rank. ' _w
ins; e positiveclass Ins; 2

M x N
e, M, N 7R IEREARTGAREARK AN EL,  ranki,, Kons i MEARI TS5

4.2.1 REHTEESTLIE

A 25 LG P A ) UG SR 355k B T ADNIT 3 5, Ak EL 67 2~76 %
(17 561 752038 Mt MRI S48 80 PET #4148, Hh 4 244 4~ AD 3. 108
AN CN IEH X HALAN 209 A MCI 83, Bk X0y NIFTL. A sEie s 12 1
SN TAE VAT T AC-PC AZIE . BEBECHERT 2 5 e, G ATE
55 N EHE K /N BT 5 80x80%80 o FTH 321X # #& T T A NG IR PPAli, IF
2 LA EEAECE, TR IR, BUREMTEME B g 4-1 R, 154
IO HAR NS, R e MR AR A O GRER . BRI, TRIE
[Fl— FE 3 (1 MRI B A0 PET 2504 R7E =Pl A R B — Ik, 7 1 250ai it
HAIZREE R @ DRI 7020 1.

® 4-1 BARETEANE B

AUC = (4-20)

X o 531
el B GRS

5 ES
AD 244 75.1(7.8) 143 101
MCI 209 75.4(4.9) 138 71
CN 108 74.9(7.4) 65 43
St 561 75.1(6.7) 346 215
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4.2.2 jHRBSCIG

N TR B St R R S A S R R, R 2 AR S A N S AE
AD/CN/MCI £ 34T T VHRRSELS:, B DU CA R IVLH]. scSE F&E 18l
| FEIE VR VeI, DA VR R AR NV Fabs, S20s R 4-2 s,

R 42 H RS IR A5 R

Baseline CA scSE  Channel Shuffle Accuracy(%) HERER T (%)
v 83.93
v 85.71 1.781
v 87.50 1.791
v v 91.07 3.571

H1%% 4-2 BRI Z5 SR T AT 0, AERERERZE M ZE R 5IN CA R IHLE S,
PR RUERARIRTT T 178 a0 i, R CA FER VUGG BT HHCE L
—HEBBIE ARG R, 3RS 7 RHER R . ARSI I scSE
EEAPURE, MBS CA FEBEANMR], MR T 179 NME SR, SE
Br 25 RULH scSE Y R /ML AR A RS (R I SV AR Bt 1Y) 2 T NI S R AL A
B, BRI RIERE . AN, FESINIEITEIRVEEOR G, AL FUERG K
FERE IO R WL R R 5 1 3.57 AN E R, XA TR IE RS S A HLAE
JIRIIG5R. 2R BRTIR, oSO S R 2 N 2 R e SE HE R AR AD, A RS
FER 2] T80 UE N . N E RS e R AE 7 /AT 55 BRIV RESRTT, AR E S
B2t 1R SE IR R EAERE, B 4-5 2 4-8 .

Actual Label

AD

CN

MCI

AD N
Predicted Label

P 4-5 AR TR 5) S S0 VR I A R 1
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AD

Actual Label
CN
N
©
o

MCI
-
~

AD CN
Predicted Label

B 4-6 JERET + CA 43 2500 VI 46 [ 1

AD

Actual Label
CN
-
©
=

MCI
N
N

AD CN
Predicted Label

K] 4-7 JEHEA + CA + scSE 4> 2S8R 15 48 ME K]

AD

1 10 0

Actual Label
CN

MCI
=
w

AD CN
Predicted Label

4-8 JE M + CA + scSE + Channel Shuffle 432 S8 Vi V& 40 FE 1]
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BB, BN SR SGERR G, B KRR B T R R
The M CAVERIBURIE, BT CN AT MCI 53 B R v Af < B 2 4
R CA TER IR RE A MR 2= [ AR {5 08, 3 SR X R AIE ) i
RE7Jo AERE—ID 5N seSETER MUBIREERG, BRI MCTA ) I e 77—
OISR, AUERRG EEAR SRR, A AR 25 D, TXR Y scSE
R A i 368 R 2 TR R k22 [R] S S RS E (R AR A e MBS, 54
514 S DB IR SRR S, BRI AR REAG B T PR T JEIE TR
PRHA L AR AR R IRE MRS T, 4R T RHEROS IR, B A0 IR
FOREA KR B35 0 0, IR AT DR A A R — 2D sl o AR, ON 231
BRI MCLIIREARLZ, X5 IRARIZ IR CN R MCI 2537746 7 R AiE 5
B ERARENIR B WL EERIPEREERESOR, A 808
TR R PRI X T RE Sy, MTTRRAR T CN [0 B IR, FRFETH T
MCI 2551 3 S HE R
4.2.3 XFEESERY

AT AEA TS TIEAE AD 73R AR M EHEw A, o RIS T
RSB A i 2 S B SR B REAT — 70 J(AD/MCI, CN/MCDSER AT =
732(AD/CNMCD S5, I 5EEATK) Resnet]8 48 (E 9 RAIESRHUES (¥ 43 25 M 45
HATRIE SN, BRI SEI 45 RN 4-3 Piis .

AR 4-3 AN[F] W A AGLRY B AN ) BEAS HHR (1 7 IR HE A R (Vo) X EL 4SS

B EF ML AD/CN AD/MCI CN/MCI AD/CN/MCI
Resnet18 80.00 75.56 75.00 64.29
MRI ‘
AEHE 85.71 80.00 84.38 69.64
Resnet18 91.43 88.89 84.38 76.79
PET ‘
AEFE 94.29 91.11 87.50 78.57
Resnet18 94.29 93.33 87.50 83.93
MRI+PET ‘
AEFHE 97.14 95.55 90.63 91.07
R 4-3 0] DIAS H 4518, AN 5 osk ) 35 T R 48 70 3 T B S A8 B0E 1 42

AT 55 P UERR A E T 3L A7) Resnet18 MR H I B2 . A& HVEAEIRT MRI
PARE S B B A 2R I ERR 2 A5 T Resnet18 £F AD/CN 4326, 27T 5.71%,
£ AD/MCI 43284 F 55 3 T1 T 4.44%, 7 CN/MCI Al AD/CN/MCI 70 ZBA4F 55 F 4
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FFETE T 9.38%F1 5.35%. HI FIRHT RSN, oSO S Rk 2 N 45 R 8 S HUTE 22 1)
MRI FEMEHRHIE, M3 SR AD R TR 26

FEHRT RS ) PET Bdla 738, ARmITTEANRBLE 700 T R M 45 B 1
VERE, TEDURN AT SH, MR & T R4S . UF B A 2 A B TR B
A FEEME RN MRIEGEHE, HAe A SEEEA AWRIHE B0 PET #4%
FRE. T HAEPU M 2AT 55 h, JET PET S48 0 KR R & s TR T MRI 5%
B, X WRFE GRS W RRR R

7 AD/CN. AD/MCI. CN/MCI #1 AD/CN/MCI PYAN432RAT 557, A5 FH e idt
J5 R 22 P 28 A R AIE S B HEAT 2 S HUR Al G 70 280, MER R m T2 T
Resnet18 4%, HEHIR D HIHEE T 2.85% 2.22%- 3.13%F1 7.14%. ZE& TUZL%t
PESEIR 28 B, CSOdE I Bk 22 X 4 HL 4 T R (R P AR SR A RE 77, A RGBT TR ALY
o HUER

FEVUA 3 RAT S5, BT 2SR E 73 KT E R o R R I T 56 T
RSB KT EEAD 0 RAES T, ZHESRE 75K 2 AR
FETF MRI G TSR R T 17.14%. 19.99%F1 15.63%, £ —=4rHAT
e 1 26.78%. SHET PET AR 0 KIVEMLEL, ZHARG 702K I 5AEN
MESH R HIRE T 5.71%- 6.66% 6.25%FH1 14.28%. XFEW, LHSHIEAM
BARTTERFRTT T 0w, RHAA= RSP RAIE . LLER
UEBH, AN J7VEREA A G P RS O R EE B, AR EAME, fE
AD Z PR R R I, M TGRS EEE 5 K E AR BER .

N TR PUE AR T T VELE AD W5 T A R, W T FEEES MRI L
3 K T7 AT S PET #5045 73 25 77 5 1E AD/CN. AD/MCI #i1 AD/CN/MCI
K AD RBURPERRR Rt 5 5 T 2 ARG VAT LR, Al Y ) RRAE
PRELAR B et Ja AR ZE M4, BRI SRIR 4 RNk 4-4 Fos

R 4-4 BT FEIBLAHE /) JA0 AD GURME RIS 54 50f L 45

ﬁj\

. N AD/CN AD/MCI AD/CN/MCI
Hrlhii s
Sen% Spe% Sen% Spe% Sen% Spe%
MRI 91.67 72.73 75.00 85.72 79.17 81.25
PET 95.83 90.91 95.83 85.71 87.50 93.75
MRI+PET 100.00 90.91 95.83 94.24 100.00 93.75
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HE 4-4 ATLEH, ET2ZEEHEARMG 3 RITEE=A0RKES T, X
AD R BUBVEAR R R I TR MERE . £ AD/CN 7328, T2
A HIE Al A 3 7 VR T BB AS MRIEE 4 2575 1 AD BUBPE I 5 1 8.33%
Fe it e 7 18.18%. AHLLIE T MRS PET #¥i/02K077% AD BURMHIE S
4.17%. £ AD/MCI 438, SRR RG 73 KT EARECT PRl B 24 7
K7k, AD FEmtE RS T 8.52%M 8.53%. AD HUSIHARRL T T AL
MRI 4 3 K715 = T 20.83%. TMAE =0 FRAT5H, SRR E 5K
P6F AD oy I BURPE AR A R I TR I RE,  AH LR T R A AR
By 250715, AD BUBHE S BIPE R T 20.83%A1 12.5%, AD i tEAH LT 5
P MRI B 3 KRR & T 12.5%. ML Eadraln, ZRSEdEm & 02k
T AD HBURPE AR AR T T AR BRSO, X EMOE AR R
HH 0 7 T RE % B KPR P Bk e JRI2 AR 12, X6 T S B i pAC I FH R B 3 4 B R
YAl IR E N .

N TP U RS Rl G 7 R IEAE 4 R R BT RS B o KT
1%, AH ROC MIZA A RIHEAT VAL, BARHITEAG &5 Rl 4-9 & 4-12 IR,

1.0 - ”
-
-~
”
r
-~
”
0.8 | 7
”
”~
”
g e
@ R
i) 0.6 1 -
= s
k=] /,
i ”
o ”
o ”
© #
2 0.4 -’
= Ry
-~
”
— -
”
-
0.2 4 -~ _
7 MRI+PET ROC curve (area = 0.985)
i = MRI ROC curve (area = 0.894)
,..-*’ - PET ROC curve (area = 0.981)
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate

K 4-9 AD/CN 43255256 1 ROC 2k
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True Positive Rate

True Positive Rate

1.0 >
I_' ’
_l_,_l o
1 7
r
0.8 - e
-
-
#
-
~
’f
0.6
r’,
e
R
P
0.4 ’r
#
-
”
-
’
-
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True Positive Rate

0.2 1] ol MRI+PET ROC curve (area = 0.987)
e — MRI ROC curve (area = 0.831)
,z’ —— PET ROC curve (area = 0.942)
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate

K 4-12 AD/CN/MCI 43285256 7 ROC HH £k

H & 4-9 2 4-12 (1) ROC BIZERT &N, FEDUN 3 2RAT S, T 2 B 2 fl
H32K AUC I HIEE] T 0,985, 0.996. 0.974 A1 0.987. H:/1 AD/MCI 432K
R4 1) AUC i e, U T 80t 5 (1 73 BB AE X 43 AD/MCI 43 2841 55 &
iU TTAE CN/MCI 23T 55 AUC {E#e/D, 1X 5 IR VR VA H B S 56 45 R v)
G o (AR T I EIBISEPIA 73 3 W48 5] NARFRVE R IHLE, 3 0SB % 8
TURHIEAE BT RE 7T, MTTE— 28380 1 M ALE CN/MCT 73 RAE55 1 1
#EfZe. M4, HET PET #E1I 42K 07E M AUC {E35 % T2 T MRI 4R 114
KI5k, XFEHT PET i Aol i DX 7 & 68 AR e Be i i 2 A TR, Refigfil
& AD R DR MR . T MRI F 2 I BRI A TR ZE 47, (I e gh v AR d
WAEBEMW R IAA B3 . ALt BT 2 HESHEERA 7 KT ER AUC
EFEET 1, R E T H b b T S i 7 20738 . X R BN A
AEE AT RLE 7 R R T B ) Bk 4y 2888 ), HAHELEE T T B 2 5k
oy R FLFHNZ AR I B, e AR B IERA R .

N TR I A T Ot M 25 AE AD 3 2B4E 55 R0k %, {8 A Densenet.
Resnext!®F1 Shufflenet'®”) =AM J Bl 73 S0 2% (1] 73 S M 45 7E AD/CN/MCI
HRAE LT LL SRS, SR g Rk 4-5 s

\u=}
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% 4-5 MEREXT Lb &5

Py B Acc(%) Sen(%) Spe(%)
Resnet18 83.93 100.00 87.50
Resnext50 71.43 91.67 90.63
Densenet121 82.14 79.17 93.75
Shufflenet 87.50 100.00 84.38
REJTEE 97.14 100.00 93.75

IRYE R 4-5 BB g5 R nT LUE H, MR T RANE MR 22 4%, AR 2 57 IR
DR R FBERT . Bk, 5 Resnetl8 PIZEAHLL, AT kM4 2tk
WiRIEE 7 1321 NE A, 15 Resnext50 MHEL, #ERIRIEE T 25.71 ME Y
M. EURMETE bR B, AKZE S Resnetl8 WA, EER R FRE
6.25 NE 7 . 5 Densenet121 MZSFH LY, AN 77 VL TE 23 S AR 2 AU A
Fabr LAy R E T 15 ANE A AR 20.83 ANE A . AL, 5 RIFESR B IE R Y
FAR I Shufflenet INZEAHLL, AT J7VEAE 70 REM R AR 1 B hldem 1 9.64
ANESEA 937 NE R W REW, REINESEMN 73K LA
FRAESREOR 73 Kk fe B HAA RS, R TG S B4 2 B E0E R IR
B, AR R SEOE EAME. Kb, 4 AD MZRIHRESRES T,
ARETERIVE I, AT A& G i B B 7 507 B B B AL 3
kB IGE | HAE SRR H R A R

N TIEMARFETTEAE AD 43 KRGS AR K1k Ge, BA=E LS H
BT Z A HARRALE 1) AD 7 KT I, HRB S RNk 4-6 FTR .

F 4-6 43 FEUER N H 25 R
o1 FHER R (%)
Ji R HHEAS
AD/CN  AD/MCI  CN/MCI AD/CN/MCI

SCHR[28] MRI+PET 94.11 84.83 88.48 74.54
SCHR[33] MRI+PET 93.40 93.10 92.50 89.90
SCHR[34] MRI+PET 95.90 94.10 95.50 -
SCHR[68] MRI+PET 93.21 85.63 86.52 87.67
SCHR[69] MRI+PET+CSF 88.02 84.14 - -
WHR[70]  MRI+PET+CSF+Genetic 91.80 - 79.50 60.20
KETIE MRI+PET 97.14 95.55 90.63 91.07
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H# 4-6 LU, A% J7EfE AD/CN. AD/MCI Al AD/CN/MCI 73 2R4F 55
I T e o R R, R BN T TR TESE AD 4TSS Ik
Ho BAKM S, £ AD/CN 3RS, KREIVERIER RN 97.14%, HET
SCRR[B4IH AT T 1.24 NE AL, 1E AD/MCI 532155, AR E 5k
WM 95.55%, 5 CHER[B4IM T IEM LIRS 1 1.45 40 E 7 fi. 1£ AD/CN/MCI 5
FATSH, AT IVEFIMERRIEET] 91.07%, BCHR[33IMTERS T 1.17 N E
Oy . DLESEIb gt AR, A VELE 4B =0 AT S T 4 B BE AR
TUHTERITVE, WE T A TR R R AN R .

SR1fT, 1E CN/MCI 73 KAE55 1, RE VLR RUEMZEA 90.63%, BELT
SCHR[34]10 95.50%. X —45 AT AES CN Al MCI B8 AERFE 0 A B fE E B
AR, FEERLE X 73X A RBI 0 IR K. M2 R, SCER[3410 5 1k
FREFEIE AT CN/MCI 40 2RAT 55 FPort S AFEIFR . Mo, 5—Lbmh s 24
AEAER 7% CAnSCERI69TASCHR[70]) AHEL, AR F A ALE T MRIF PET %
FREZAGEHE, MRS CSF (WiEH) st (E B MBI A . X7E—
SEAERE PR TR 2 S RHE R AT 2], FTRERR CN/MCI 2R F 5% R
DRAER R R 2 — o R, AR5 EERAR SR 0 RITIIA B2
T HAB TV, FRHEAE AD/CN H AD/MCIAT % rh 00 B B AR 3. xR0,
A BB SRR S B H9R KAE ) 7 T R B . A, A
TR N 2% S5 M AR T SCHR[34]56 7 v B s i RE M, R Rtk — 2P
AL AR A SR AL T AT et

4.3 REING

AERN T MET 2ESHEBIER LR G T AD Rk, A st
I3 22 P E AT D Rl 0 AR R (R R AL SR B 70 SN 2%, 73 il B MRT A 5 ik AT
PET KR4, AEVEMNG T 2SR BREG 7 KM IR, IR 1T
2% CHE R SR, i I8 SR IR IR 23 BT S0 JE B Rl 2 R AR AE 5Bl AD
DFRAES FRERER L. SEIRERIEN], T 2R G ITEAR AD U
HER R 0T 2 SRS AR 10 0 28051k, O SR R M4 AE 2 R B £ B
rRITERE ML T R AR IR R ZE 28 Sl M) o AN 5 T ) 2 S Rl 5 0 RO
£ AD 7»RAES RS TIRa R, HEA — € MSEhri A
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5 F ETREF INMREEMESEHUIcH R %

WA T ENLECR AW A e, B e B2 Wr 22 GriZ i oM B= 55 AT H
fIB T2l THL, 551K AD 2WiE 5 2 BIAERN D AL . Tk AR E
RLFIT R FEN, JEH AR IR AD SRR RFIEA R, A 5 iE ORI Mg .
BRIk, 47 5EE AD SRR, ERREAE EMHIRRHS W . AR EAE
9 2D WRIRE . BB =B A 3D PR SN SR Y Y 2 A VR SR
fifi BB AR IR IE B ARSI A BEhis T AD MBI RS, ZAS
RENE VR AR SR MM — A R4 A28 T U AT ERBE 1012 WA o

5.1 RGBT R DH

B 7R 2% 3 BRAE A — P LA 22 IR AT VRO, B B 3 EERER D9 E 2 Tk
B AN RERRAS AT BRE IRk 9 55, X SRR BE R 1 I R B N,
HER B HE N AE R, BEEEVEEORIKE, MRI BN PET 25808
W AD FEE T H, XSRS Bon KNS5 M IIseaett, 4 AD
RN Wt 7 RRE. MRS AD SR W7 ik 1 BRI T AR Ll e e,
ERFYH AD EEKHBRIIEAE, — 200 A 8B A A DL H IER )
W, XA TS N8 2 T N 5 iE R E IRIZ AR 2, 5 B
RATHREI K. HAh, £S5 AD B2 RO T B2 48 T LA IR
fit, X AER A, w0 HA RN LR E R W . BT TR
SRIT SR, XASW e ARG R 1 BRI TARE, BRI T BT AR 55 (1
RCRAR] fe k. BRIk, IRl —FhRERS B 3hi2 i AD AR RSB RS RES K
HiEm AD SWRIREE .. WE BRI BREENTAEEE, AT
CWHERRIEA — 8. AR EAE R - FETAREESEER AD B2k
ARG, ZARGRAHREZHOR, 456 MRIA PET 28804, H3hnir
FRJI AD FIHFAE o

Z ARG H = B S B R AL, AR R A XA F S AR S AT T
Pl CLERNAFRZHIE K. RGEREARYE (8 H IR O A RS B %
Y& Bhdt T AD W, JROMRE. MEFIRZETE R . AN, ARGt T
PURGF AZ B A, AR AR A SOR N g it B B dE . Rzl
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hike, JFEECWER. RGNCUT T AN EEGEEHEAS, M TAMAE
HEHE MBI M a R, thiR(E SR 2 SRS . @ X e TfE,
RGNS 7 EAEN TARRCR, &8 EE A T IR HEM SRR 27 A
% . BEEBARNABIKEMTERE, X AD HACWERRGH LR ARK AD
WG EE T A
5.2 RGINREIRTT

NETELE 5 N B RGN IREE B E TS, AD MBIZH RGCRM 1 ID &
KA, RN IEFK S AR A B 1% R G, RGRVRAHES AN 5-1 P
> MATFWEZ)E, el DRIEA RSN RIE 2 WA, 24l
ZJa AT LS W 5 R A A 2 A (S B AR, R I ] BE D s g
MEEER .

4 A 4 4
BEGE |4 2D B L 3DFAZIL ZRA LW
I
v v
MRI PET
I ]
4
fETFL Wi e R
A 4
» EH e
4R

K 5-1 KRGS ARHE LS
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5.3 FE T R IEESKIN
531 FETE

A EE ARGV 5 ST (R RS 64 7 Windows11, AbEEES intel
i5 12400F, Z1TNAFN 16GB, WA GTX 3060, RAFHN 12GB. HRFHH
Pycharm, {#H & 15 S A Python 3.9, FHimevtd H 1 T E N PyQts FEFT Qt
Designer, 1M MySQL /ENEHEE R St, 7S a8 K2 E B
532 FEXI

N7 IRBE RG] 5E, FEREANDIRE 3 S 0T 7 E A AT K S R Y
WAk, HHPAMEMIESE, S S5 S NTIRE A, S
B CRIDERR Y F, midh BT HN R RS, B UmanE 5-2
Ft7R o

B AR AL IR B L R
>3

< Administrator
l \
y 200000
T
= ER
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R I IR AR -
I g
class LoginWindow(QMainWindow):

def init (self):
super(). init ()
self.ui = loginUL.Ui_LoginWindow()

self.ui.setupUi(self)
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self.shadow.setOffset(5, 5)
self.shadow.setBlurRadius(10)
self.shadow.setColor(QtCore.Qt.gray)
self.ui.frame.setGraphicsEftect(self.shadow)
self.ui.pushButton Login.clicked.connect(self.login in)
self.ui.pushButton Exit.clicked.connect(LoginWindow.close)
self.show()
def login_in(self):
account = self.ui.lineEdit L account.text()
password = self.ut.lineEdit 2 L. password.text()
if account == "Administrator" and password == "123456":
self.win = main_homeUI()
self.close()
else:
print("password wrong!")
def retranslateUi(self, LoginWindow):
_translate = QtCore.QCoreApplication.translate
LoginWindow.setWindowTitle(_translate("LoginWindow", "MainWindow"))
self.label.setText(_translate("LoginWindow", "Bi[ /R 2% #F ERAE S B2 W R4"))
self.lineEdit L_account.setPlaceholderText(_translate("LoginWindow", "Ik 5 :
")
self.lineEdit 2 L password.setPlaceholderText(_translate("LoginWindow", "%
(EE)
self. pushButton L sure.setText(_translate("LoginWindow", "% 3%"))
self.pushButton_Exit.setText(_translate("LoginWindow", "i& t}"))
T 11
MAGWAEH P A AERS IR 5, RYix BB I ThRE T i, TR
F A EZEASE “2D EBRIZH 7. “3D BRIz 7. “ZEERCET M “BEE
B AR, MR AR 5, S BEANAHRIRI D RE DU, ThAg 3 S i
il 5-3 s
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- - x
ADFHENZ T R4t
x =
TIRe K B =

2D {412 i

DR L1

Kl 5-3 2GR St

S IE AL 2D BRIZ W hReny, P AT DL B AR N 1 ] B A%
HGESE, ERmANS RS EENEE. 5T TRk, Ras
FENIBIA S B AT 2D AR 1) AD R EE#HAT 12, SWid R JRE R
T HI 3R HE 23 JE o H 2 T KB SR RN TN e . i) iy “RRAP4E 2R 7, &
G R UL IS W R 45 Rt A7 BRI o 2D B2 W (1 S a0 B 5-4 Fror o

- - x

ADFHBIZ W R4t
ThREH
A%

iR

EEE

fiti {4l R

Class: MCI  Prob: 0.920

LT 4E AT A |

K 5-4 2D &2 W 5t

3D BB zWi S 2D B&ZW A EAILL, P &2 A2 B SRS
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I FAERH ARSI Rg T, H R SCRE AR NI 5 S04 20N BR 2 A5 S A
YA AR Z R, W RG SRS E RN AT AR 3D SR = AN T A
F Y B M P SR OFae il Wz G, CH ARGl =
B3 ShufflenetV2 P20 ik EAL IR 2528 HEAT 3D 12, 2Mr 4 RS AE TG
BRI 7 o, WAAS W R Wl R i 2k e, o fE il T 77 3 s HE o
JRORERAE B . BtJa rE g A7 45 A5 B I RRK 2 W 4 Rt A7 28R FE . 3D
S S 5-5 Fis .

AD§HBhZ T R 4t

TheE

AL &

TF iz Wi

s

Class: CN  Prob: 0.900

T EE RAE TR AT !

Kl 5-5 3D EIR 2 W S i
ZRSHHE W A IR AR S 3D BRSSO AL, BT 2 RS EE 2
i 22 AR 2 MBS B EdE, PrUE BB IR LA X n. ARl ise
W FE I AR BRI A, S W RGO I B AR AR, H K
FENIL G BB 2R St AT 2 )5, S ARG /e £ 5 L
J&7x MRI B PET B =407 ) ERg el BHg, oot B %, &
Wr R AEThRe A FRORERE R . B RS CHmigl” iz E, 2
W 2 Gt 2K F P A B8 T PR 285 PR SRR B n 480 381 A S U 5 1) 22 A2 0 2K Y
Iz S R, PR WA R B ThRE A b M Rl “EfE AR
5, W RGBT ) A R R A BB AR T, Ha D) RES I EARIR
GG R, 2RSS A& 5-6 B,
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ADFH BIZ Wr R4t

DhReR
MRI
EA 1% Yl

TG 2

- AR R

Class: AD Prob: 0.977

11

L1745 R R
5] 5-6 Z AR S A
N T IR S N R B WS BT B8 B, S ARGEER T R
PEEB RS RRKIZHWIIE B2 RAFAEA ISR b, A2 R GLhe 3 0L
i “BEGER” N EECL2HENEEEE, OFlBFHENEH. F
ke ZWIR R RS R, S B A A 5-7 Frs.

™ — x
L e s
BEIZWE R
G £rif]
Patient ID Name Gender Age Classification Probability Date
1 123 G = i 60 MCI 0.92 2025-01-04
2 456 =Py i 65 CN 0.9 2025-01-04
3 789 FFi W 66 AD 0.977 2025-01-04
Kl 5-7 {5 B

EREEL T, ECRFaEmThae, HES AN REEIEE T aEkCa
M EE, HREERIERMAEEN ID %5 . ybRiEEdE rmE—1E,
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RAR B K EE G EIN SAERE—1 ID %S, EREEEREROA
T 5-8 iR,

- — x
AL
(eSS
Patient ID Name Gender Age Classification Probability Date
1 123 ik= % 60 MCI 0.92 2025-01-04

K 5-8 BE A5 S & At

5.4 REING

AEATETREFIH) AD BRI R A B3t 17— e Hishiz
Wr AD MEERARSE. B, EHAERT SR ZMEOLN, 70 17 AD SHBhiZ W
AGMT R WENH TR RGIREB, R T REMREER. &5
R T RGUT KIS B EAN 4 T B DR I A SE TR . Z R G4k
AT 2D EEBARBIEE. 3D KGR RFEM 2 S SRR SRR, BE N
Lb AR AR RS, HEARREERBMERR, £ikKE
Wb BAT S B SERR T E
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FoELREERE
6.1 B4

BT JR P U BRI A2 — P DL P08 Ik b B AT PR s, LR R R R AE I A
IR, DRLIGAE BRI il S 5 R 12 FTRIZ . IGIRE) AD 27 5k T
HERIEEKERAN NGRS, TSR0 MRS, 2W AD FIRCRAK
o A, FESRERST BB Z T, R AD 2T ERR R ARG, R,
8 IR FE 2 S HOR AT B AD 12 R AR YUK L8 o] L2 AA 14y B E = o
R SCAH PR FE 2 I RS AN EREAS (1 AD AT RS, I8 & =RoR R R
TEEH R T —ARe A B2 AD MR RS, B, EXTEET 2D QR0
B SHEROR . MG HEMRRBARKI R, B —Mhas & B L] AR
fIERE TR 20 Mobilevit 2%,  MTTLESE S 73 SRR 2R R R I, A
FnE A Hx, £x 2D BURE A RHEE B DS Bt EE 55 1),
FEH T —FGE K ShufflenetV2 MIZE %} 3D MRI LA HEAT IR o, EFxf%T
BRASTRNEVERFE R —, UNERR R Im S [0 &, $R 7 — M T 2B H
P IR ZE R A AR . RS BARARF T N A T

D & 7 — M ) Mobilevit #5281 775 H T MRIUEZA IR A . B8, it
Bt 2 R 73 SO Hk Y KRB, DLR TR R S Ap i 3R /i B R SUE
FR, A T EE R I HUHRT S R R AL, R ST (R T8 R AEAS
BEANEE S A AR [F A B OCHEE R, DASR S AR AE e 10 o AN S P
Hi 3 SR IR I8 UE 1% 7 IR RE M AE DR B i 1 FRAERA R B RIS, it — DR B AR

2) #RiT T — Mt i 3D-ShufflenetV2 4% F T 3D MRI SRR %M
Z5FIH 3D BARTEI = 4RI 2 R SE B, A RR A B EUE 2 (1 3 A2 15
Bo HW, FEETMEEFGIN SEER MM, @it 5T 4)5E B ER i isE
SRR AIE I S DA KG AR R R AE (R VR RE DT, AT I SR A 1) 4y SR PERE . B
JG, T BN BN A RRHIE SR AL A RE T, FEM S8 S5 R TR BN T A R RHIE AL A
Ir3C. SKIRARERN], ML e SEIN AD. MCI A CN #EAT HERA IR 71,
SO 5 R 28 AT (1 43 8 P e LU R N 48 G ORI T, B — 58 B S FH AL

3) BHAL T — ML TR I M 2 SR A AD A%, Hk,
HH — oI B 1) 5 22 X 4 45 1 PR SR BRI = 4E G M AR R . Lk, FIR s
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(V15 22 0 4 VB N RFAE SR AR 20 Sl $2 B MRT A0 PET [ EMGARRAE, SR 5K b B
FRILRY & JR AT 038 e, N T ARG 48 A8 S S e = 4R 2R 1 =
A B SIEIEZ R, SIN T AARER LR SRIRUEY, oot E R &
28 AE 2 > 7 AT 55 T 70 R RE RS A I B ZE M S S AN FIRE L I 4 T, EL R
A IR 2% 73 R B HE A B BB ZS I 4% 114 73 SRV I R A ORI, IR T ik
Je Y R IR 225 B 81

B, At T 2D ARK AD PUNEIL. R 3D AR AD U LA
BT 2SR G 1) AD RBEVA BT T RS II2 W AD MIER AR 4L,
ZARGRNE VLSS N BRI m A s W i, B Rl s R E R
BEA, ARG 2 MR BB 2, 2R AR R PR A
AR AR SIS T B R 2 AN T Y ) AL

6.2 RREE
RICH T AN AD ER RS, ZRGLES T EMETAR
RIS AL AD R EVERRY . 2B AL W RS RENS AIE AR FR i — /MR

MR B, HAEAR R AD 2R, Af b inE. H
e e ut 2z Ak, BRI

1) ASCHIEET 2D A AD TR HIRAE 2 70 AT S5 ThEw R A A BOR 2
Theste], HAEREER A DR A ] o ARRATET XS $2 T 2 73 AT 55 HE 1
AR AR G KT R DR

2) AD HBIZ I RG0S AD AR A =H, B AT DAAREENS AD BJR L
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WUNHER A R, (HOROR AT DR & 5 3 5 RS Hm R BT AD 0, DU R
HETHI A, BeAh, IERTRAEE A R B R (nFEREE SEZFEEE . A
[FIFREAL T 50 B, 3R AN IZ B g

61



LR R A A AR S

538

[1] Fan K, Xu H, Gao L, et al. Efficient and privacy preserving access control scheme for fog-
enabled 0T [J]. Future Generation Computer Systems, 2019, 99: 134-142.

[2] Anderson N D. State of the Science on Mild Cognitive Impairment [J]. The Journals of
Gerontology: Series B, 2020, 75(7): 1359-1360.

[3] Boyle PA, YuL, Leurgans S E, et al. Attributable risk of Alzheimer's dementia attributed to
age-related neuropathologies[J]. Annals of neurology, 2019, 85(1): 114-124.

[4] Bron E E, Smits M, Van Der Flier W M, et al. Standardized evaluation of algorithms for
computer-aided diagnosis of dementia based on structural MRI: the CADDementia
challenge[J]. Neurolmage, 2015, 111: 562-579.

[5] Chandra A , Dervenoulas G , Politis M. Magnetic resonance imaging in Alzheimer's disease
and mild cognitive impairment|[ J]. JNeurol, 2019, 266( 6) :1293 - 1302.

[6] Jack C R, Barrio J R, Kepe V. Cerebral amyloid PET imaging in Alzheimer’s disease[J]. Acta
neuropathologica, 2013, 126: 643-657.

[7] Pini L, Pievani M, Bocchetta M, et al. Brain atrophy in Alzheimer’s disease and aging[J].
Ageing research reviews, 2016, 30: 25-48.

[8] Mcdonald C R, Mcevoy L K, Gharapetian L, et al. Regional rates of neocortical atrophy from
normal aging to early Alzheimer disease[J]. Neurology, 2009, 73(6): 457-465.

[9] DingY, Zhao K, Che T, et al. Quantitative radiomic features as new biomarkers for Alzheimer’s
disease: An amyloid PET study[J]. Cerebral Cortex, 2021, 31(8): 3950-3961.

[10] Riederer I, Bohn K P, Preibisch C, et al. Alzheimer disease and mild cognitive impairment:
integrated pulsed arterial spin-labeling MRI and 18F-FDG PET[J]. Radiology, 2018, 288(1):
198-206.

[11] Krizhevsky A, Sutskever I, Hinton G E. ImageNet classification with deep convolutional
neural networks[J]. Communications of the ACM, 2017, 60(6): 84-90.

[12] Billones, C. D, Demetria, O. J. L. D, Hostallero, D. E. D, et al. DemNet: a convolutional neural
network for the detection of Alzheimer's disease and mild cognitive impairment
[C]//Proceedings of the 2016 IEEE Region 10 Conference (TENCON). IEEE, Singapore, 22-
25 November 2016: 3724-3727.

[13] Jabason E, Ahmad, M. O, Swamy, M. N. S. Hybrid feature fusion using rnn and pre-trained
cnn for classification of Alzheimer's disease (Poster)[C]//Proceedings of the 2019 22th
International Conference on Information Fusion (FUSION). IEEE, Ottawa, ON, Canada, 2-5
July 2019: 1-4.

[14] Jain R, Jain N, Aggarwal A, et al. Convolutional neural network based Alzheimer’s disease
classification from magnetic resonance brain images[J]. Cognitive Systems Research, 2019,
57: 147-159.

[15] A, 52 /0 B, 5K IV, 55 J5 TP A0 18 5 <5 5 10X 246 1) ] /R i BRE 9392 g o ] 28090
RS AbFE,2022, 37(4): 727-735.

[16] J< 8135, &5 B, 3 K. BT st EfficientNet (B /R 22 M BRRE S22 70 2R 0] HEHL S BIAR
1£.,2023, (06): 56-61.

[17] EF°%, %050, £k, 5 FE T Faster RCNN S50 (B 7R 22 BRAE 73 S0 72 [J]. ol Fzs bl v 55
}1,2023,36(01):102-104.

62



LR R A A AR S

[18] Masud M, Almars A M, Rokaya M B, et al. A novel light-weight convolutional neural network
model to predict Alzheimer’s disease applying weighted loss function[J]. Journal of Disability
Research, 2024, 3(4): 20240042.

[19] Karasawa H, Liu C L, Ohwada H. Deep 3D convolutional neural network architectures for
Alzheimer’s disease diagnosis[C]//Proceedings of the 10th Asian Conference on Intelligent
Information and Database Systems (ACIIDS 2018). Springer, Dong Hoi City, Vietnam, 19-21
March 2018: 287-296.

[20] Goceri E. Diagnosis of Alzheimer's disease with Sobolev gradient-based optimization and 3D
convolutional neural network[J]. International journal for numerical methods in biomedical
engineering, 2019, 35(7): €3225.

[21] Al Shehri W. Alzheimer’s disease diagnosis and classification using deep learning
techniques[J]. Peer] Computer Science, 2022, 8: e1177.

[22] AR AE, 2505 BH, 2 i 5t B T 455 SimAM LUK =4 Densenet BT 7K R I BRAE 73 S8 5002
WAL EAL S 30T TRE,2024,52(08):2279-2283.

[23] Sun J, Yan S, Song C, et al. Dual-functional neural network for bilateral hippocampi
segmentation and diagnosis of Alzheimer’s disease[J]. International journal of computer
assisted radiology and surgery, 2020, 15: 445-455.

[24] & % AR, %P F2 T 3D AR ER I 2 - S OGR X I (1 ] 2R P g BRRE B B2 I S Y [ 0] 4
Y2 TR 52,2020, 39(2): 133-138.

[25] Bailey D L, Pichler B J, Giickel B, et al. Combined PET/MRI: multi-modality multi-parametric
imaging is here[J]. Molecular Imaging & Biology, 2015, 17(5): 1-14.

[26] Dai Y, Bai W, Tang Z, et al. Computer-Aided Diagnosis of Alzheimer’s Disease via Deep
Learning Models and Radiomics Method[J]. Applied Sciences, 2021, 11(17): 8104-8124.

[27] Lu D, Popuri K, Ding G W, et al. Multimodal and multiscale deep neural networks for the early
diagnosis of Alzheimer’s disease using structural MR and FDG-PET images[J]. Scientific
reports, 2018, 8(1): 5697-5710.

[28] Song J, Zheng J, Li P, et al. An effective multimodal image fusion method using MRI and PET
for Alzheimer's disease diagnosis[J]. Frontiers in digital health, 2021, 3: 637386.

[29] Wang Q, Xu R. AANet: attentive all-level fusion deep neural network approach for multi-
modality early Alzheimer’s disease diagnosis[C]//Proceedings of the AMIA Annual
Symposium Proceedings (AMIA). American Medical Informatics Association, Chicago, IL,
USA, 5-9 November 2022: 1125-1134.

[30] Ak 5 e, 2 Jefs. ik TR 2 = 23 HR AT /R 2% T BROAE 22 A58 25l B 12 W it S (0], Tk A% ) 1 55
#1.,2020,33(03):58-60+109.

[31] Dwivedi S, Goel T, Tanveer M, et al. Multimodal fusion-based deep learning network for
effective diagnosis of Alzheimer’s disease[J]. IEEE MultiMedia, 2022, 29(2): 45-55.

[32] Odusami M, Maskelitinas R, Damasevicius R, et al. Explainable deep-learning-based diagnosis
of Alzheimer’s disease using multimodal input fusion of PET and MRI Images[J]. Journal of
Medical and Biological Engineering, 2023, 43(3): 291-302.

[33] Zhang M, Sun L, Kong Z, et al. Pyramid-attentive GAN for multimodal brain image
complementation in Alzheimer’s disease classification[J]. Biomedical Signal Processing and
Control, 2024, 89: 105652.

63



LR R A A AR S

[34] Rallabandi VP S, Seetharaman K. Deep learning-based classification of healthy aging controls,
mild cognitive impairment and Alzheimer’s disease using fusion of MRI-PET imaging[J].
Biomedical Signal Processing and Control, 2023, 80: 104312.

[35] Vaswani A, Shazeer N, Parmar N, et al. Attention is all you need [C]//Proceedings of the 31st
International Conference on Neural Information Processing Systems. Neural Information
Processing Systems Foundation, Long Beach, CA, USA, 4-9 December 2017: 6000-6010.

[36] Mehta S, Rastegari M. MobileViT: light-weight, general-purpose, and mobile-friendly vision
transformer [C]//Proceedings of the International Conference on Learning Representations
(ICLR). Virtual Event, 25-29 April 2022:1-26.

[37] Woo S, Park J, Lee J Y, et al. CBAM: Convolutional Block Attention Module [C]//Proceedings
of the European Conference on Computer Vision (ECCV). Springer, Munich, Germany, 8-14
September 2018: 3-19.

[38] Liu S, Huang D. Receptive field block net for accurate and fast object detection
[C]//Proceedings of the European Conference on Computer Vision (ECCV). Springer, Munich,
Germany, 8-14 September 2018: 385-400.

[39] Dosovitskiy A, Beyer L, Kolesnikov A, et al. An image is worth 16x16 words: transformers for
image recognition at scale[C]//Proceedings of the International Conference on Learning
Representations (ICLR). Virtual Event, 3-7 May 2021: 1-22.

[40] Zhou B, Khosla A, Lapedriza A, et al. Learning deep features for discriminative localization
[C]//Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition
(CVPR). IEEE, Las Vegas, NV, USA, 27-30 June 2016: 2921-2929.

[41] Zhu X, Cheng D, Zhang Z, et al. An empirical study of spatial attention mechanisms in deep
networks [C]//Proceedings of the IEEE/CVF International Conference on Computer Vision
(ICCV). IEEE, Seoul, Korea (South), 27 October - 2 November 2019: 6688-6697.

[42] Jack Jr C R, Bernstein M A, Fox N C, et al. The Alzheimer's disease neuroimaging initiative
(ADNI): MRI methods[J]. Journal of Magnetic Resonance Imaging: An Official Journal of the
International Society for Magnetic Resonance in Medicine, 2008, 27(4): 685-691.

[43] Sandler M, Howard A, Zhu M, et al. MobileNetV2: inverted residuals and linear bottlenecks
[CJ//Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition
(CVPR). IEEE, Salt Lake City, UT, USA, 18-22 June 2018: 4510-4520.

[44] Howard A, Sandler M, Chu G, et al. Searching for MobileNetV3 [C]//Proceedings of the
IEEE/CVF International Conference on Computer Vision (ICCV). IEEE, Seoul, Korea (South),
27 October - 2 November 2019: 1314-1324.

[45] He K, Zhang X, Ren S, et al. Deep residual learning for image recognition [C]//Proceedings of
the IEEE Conference on Computer Vision and Pattern Recognition (CVPR). IEEE, Las Vegas,
NV, USA, 27-30 June 2016: 770-778.

[46] Tan M, Le Q. EfficientNet: rethinking model scaling for convolutional neural networks
[C]//Proceedings of the International Conference on Machine Learning (ICML). PMLR, Long
Beach, CA, USA, 9-15 June 2019: 6105-6114.

[47] Pan D, Zeng A, Jia L, et al. Early detection of Alzheimer’s disease using magnetic resonance
imaging: a novel approach combining convolutional neural networks and ensemble learning|[J].
Frontiers in Neuroscience, 2020, 14: 1-12.

64



LR R A A AR S

[48] Yigit A, Tsik Z. Applying deep learning models to structural MRI for stage prediction of
Alzheimer’s disease [J]. Turkish Journal of Electrical Engineering & Computer Sciences, 2020,
28(1): 196-210.

[49] Zhao Z, Chuah J H, Chow C O, et al. Machine learning approaches in comparative studies for
Alzheimer’s diagnosis using 2D MRI slices[J]. Turkish Journal of Electrical Engineering and
Computer Sciences, 2024, 32(1): 93-107.

[50] W, XSE, TRPEMK, et al. Jk T CSrih i 72 W 2% B BT 7R ZEHF BRAE 7328 [0, THEENLA Y,
2022, 42(S1): 71-79.

[51] MhAREs, MR AL R, BRI 452 W IR 28 BRIE I 7% (], tHEALSLH, 2017, 37
(12): 3504-3508.

[52] Ma N, Zhang X, Zheng H T, et al. ShuffleNet V2: practical guidelines for efficient cnn
architecture design [C]//Proceedings of the European Conference on Computer Vision (ECCV).
Springer, Munich, Germany, 8-14 September 2018: 116-131.

[53] Hu J, Shen L, Sun, G. Squeeze-and-Excitation networks [C]//Proceedings of the IEEE
Conference on Computer Vision and Pattern Recognition (CVPR). IEEE, Salt Lake City, UT,
USA, 18-22 June 2018: 7132-7141.

[54] Huang G, Liu Z, Van Der Maaten, L., et al. Densely connected convolutional networks
[C]//Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition
(CVPR). IEEE, Honolulu, HI, USA, 21-26 July 2017: 4700-4708.

[55] Howard A G, Zhu M, Chen B, et al. MobileNets: efficient convolutional neural networks for
mobile vision applications [C]//Proceedings of the IEEE Conference on Computer Vision and
Pattern Recognition (CVPR). IEEE, Honolulu, HI, USA, 21-26 July 2017: 1704-1713.

[56] Altaf T, Anwar S M, Gul N, et al. Multi-class Alzheimer's disease classification using image
and clinical features[J]. Biomedical Signal Processing and Control, 2018, 43: 64-74.

[57] BAA S 5K E M. FIH 3D-RepVGG AT /R 2% BRAE 2 W [J]. 7H LS, 2023, 43 (S1):
26-32.

[58] De Mendonga L J C, Ferrari R J, Alzheimer’s Disease Neuroimaging Initiative. Alzheimer’s
disease classification based on graph kernel SVMs constructed with 3D texture features
extracted from MR images[J]. Expert Systems with Applications, 2023, 211: 118633.

[59] Ahmed O B, Benois-Pineau J, Allard M, et al. Recognition of Alzheimer's disease and Mild
Cognitive Impairment with multimodal image-derived biomarkers and Multiple Kernel
Learning[J]. Neurocomputing, 2017, 220: 98-110.

[60] Falahati F, Westman E, Simmons A. Multivariate data analysis and machine learning in
Alzheimer's disease with a focus on structural magnetic resonance imaging[J]. Journal of
Alzheimer's disease, 2014, 41(3): 685-708.

[61] Hou Q, Zhou D, Feng J. Coordinate Attention for Efficient Mobile Network Design
[C)//Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition
(CVPR). IEEE, Virtual Event, 19-25 June 2021: 13713-13722.

[62] Zhang W, Yang G, Huang H, et al. ME-Net: multi-encoder net framework for brain tumor
segmentation[J]. International Journal of Imaging Systems and Technology, 2021, 31(4): 1834-
1848.

[63] /M, #hlid, 5KIE, 55, 2T 2 REIBUCRAIL Al & W 28 R AT A B ARSI SRIA]. B 7
B HE4), 2021, 43(7): 2113-2120.

65



LR R A A AR S

[64] 7K = 5%, &L a0 BE G B A & W 2% b i B AL SRR BN TR S M
F1,2021,57(20):64-72.

[65] Roy A G, Navab N, Wachinger C. Concurrent spatial and channel 'Squeeze & Excitation' in
fully convolutional networks [C]/Medical Image Computing and Computer Assisted
Intervention (MICCAI) 2018. Springer, Granada, Spain, 16-20 September 2018: 421-429.

[66] Xie S, Girshick R, Dollar P, et al. Aggregated residual transformations for deep neural networks
[C]//Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition
(CVPR). IEEE, Honolulu, HI, USA, 21-26 July 2017: 1492-1500.

[67] Zhang X, Zhou X, Lin M, et al. ShuffleNet: an extremely efficient convolutional neural
network for mobile devices [C]//Proceedings of the IEEE Conference on Computer Vision and
Pattern Recognition (CVPR). IEEE, Salt Lake City, UT, USA, 18-22 June 2018: 6848-6856.

[68] Zhu Q, Yuan N, Huang J, et al. Multi-modal AD classification via self-paced latent correlation
analysis[J]. Neurocomputing, 2019, 355: 143-154.

[69] Tong T, Gray K, Gao Q, et al. Multi-modal classification of Alzheimer's disease using nonlinear
graph fusion[J]. Pattern recognition, 2017, 63: 171-181.

[70] Mintz Y, Brodie R. Introduction to artificial intelligence in medicine[J]. Minimally Invasive
Therapy & Allied Technologies, 2019, 28(2): 73-81.

66



LR R A A AR S

[1]

[2]

[3]

[4]

[5]

[1]
[2]
[3]
[4]
[5]

BUEFAHAIE &2 REFARILI

BT AT, BURIIE. T TR 2 O ) B 7R 2 BOIE 218 73 ST L S0 0] N 2 B o
(=3, ExH)

Xinjie Tao, Lisheng Wei, Shaoyu Tang, et al. Image Recognition of Alzheimer’s disease Based
on Improved MobileVit Network[C]//2024 43rd Chinese Control Conference (CCC). IEEE,
2024: 8002-8007.(E1:20244117155666)

Xinjie Tao, Lisheng Wei, Xiaodong Ma, et al. Design on Teaching Case of Visual Magnetic
Levitation Ball with Robust Control[C]//2024 4th International Conference on Computer,

Control and Robotics (ICCCR). IEEE, 2024: 201-206. (EI:20243116776554)

Xinjie Tao, Lisheng Wei, Qin Wang. Alzheimer's Disease Imaging Recognition Based on
Improved 3D-ShufflenetV2 Network[C]//International Conference on Life System Modeling
and Simulation(LSMS). Singapore: Springer Nature Singapore, 2024: 276-289. (EIL
20250917965963)

Xinjie Tao, Lisheng Wei, Shengbo Zhu. Alzheimers Disease Recognition Based on Multimodal

Image Fusion [J]. International Journal of Biomedical Engineering and Technology. ( EI, &

SHD)

BUBE AL R ZRAR B 2 )b

K13 2022-2023 SHAELH TR EMREZSRSZES

AT 2023-2024 FAE R TRERFE AL —SREZE

G 2024-2025 SEECE TR REPF A —SRES

KA 2023 4F A E AL AR AUE O KRR R FEIX) 5%
A3 2023 FELB TR R = aiT su b S i e j =%

67



LR R A A AR S

B

Tz, EWER SRR R H BRI A
BRI REHd, FEAR BN LodE T BRI e 1 BV ST, AR HAE 27 17 P X
R % B2 TR O 1R 3, IR RTE R R DB R 2 T R . BT RN
. R, BRSOV NI, AT SE, AN, IR E RO R AR
A I R R RE R R A BR o w0 /N FE B, TR X1 22 Uk 3 SRk
3 T AR R

SR Z % T NN Z AR o A& AL EE R A B A SRR, kil
B A ZERNBEMA RN S5 %, ek By T, Ie /0 MBS SR
SHIFE, KRR ALK, U, EAEd, %1
B, R UNZKIHRAE S, R

FAh, Pk BRI B L AR BT . < NERAL, B ETTRA. 7
—HGER, SLEAG. AEEEGHR LR Rk, fUREhes T TR
PR SCREAIC % o SR It o0 FRI AR AR, PR R A KN, XS AE
B VILERX, AMUIPER, Z2ZPr K, FEmA, FRRE, MRS
BARRFHYE, ”

B Ja e BRI A B BAL R 1T, A2 ANA i ) — B (A L, a3
TRARBEEM, AT, bR — BRI Bt AR,
BLOOUB A RTTRITRE AR | 0 FE !

Ve T A
R TR RS WS TR AP
T O_HEHRH

68






