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3-layer CEN 7-layer CEN T-layer CEN-s

e e e

Q@ e G

g.0jguuouonbnouogoobbobboboooobobbouoooobobbbooooon
gobbobbbugoogbobbbbiodgooobboboyOCENDUOO3UCENODNDDO
gooog

2100000000000 0DLObLDODbO00000Uu D bDbODbDbU0000UDDDCNND

goboMRIDODDODOOOooooboobooboogoooobobooouooooooboon
O0O00O0ODice DOD0DOOMSIDDO0O0ODOOODDO0ODODOODDO0ODbDOODDOOD
gobbobbbugooobobbobbodoogobbobbuoooouoboboobobboogg
guooobbtoooooobobboogoog

6/14



dedoogoboon

BIXY

[euoion) |enibeg

U7PROMISE20120 0 OO OO

gupoogg

oooo
0000000000000 00000000000000000000000000000
oooooooodg

0000000000000 00000000000000000000000000000
00000000 000000000

0000000000000 00000000000000000000000000000
O000O00[e0000000000000000000000000000000000
00000000000 0000000000060000000000000000@0O(
pODOD000000O0O0O0OO0MRIODOOOOOD@OOOOOOOOOOOMODOON
00000000000 0000000000000000000@O000@0MO0000
0000000000,00000000000000000000@OO000000000
00000O0@0MOO0D00000000000000(I0000000N0NON0NoNONonoon
D000@ODOD00OKOOOOO()OOOODO0OOODO0000000000000
0000000000000 00000000000000000000000000000
0000000000000 000000000000([17,18]00(0000@0000 (b)
00000000(OO000O000(dO@M@O000000N000N000D00000noi1993
OPtra0 000000000000 O0D0O0DO0D0O0O0OOO,00000000000000
0000000@O0)00000000000000@O0)00000
0000000000000, 0000000000000

7/14



(a) (b) (c) (d)

gsuuooogon

10 0000000dggPCANet DU OUOOLDOOOOUOooooooboobooboogre
CANetU DO ODOODDOODOODDOUOMDO0D0O0ODDO0DOODDUOPCANEt
gobboobbbugoogobobbbdgoouoboboobbuooooouboooboouga
OPCANetD DO 0D0O0ODDO0ODOODDOO0ODOODDO0ODOODDOOU Atlast Brain

WebORIRED OO OOOODOODOOOMINDOESSDOWLDONMIODDOODOODOODOODOODO
obobobOOoOTREODODDDODODOOOOOO

LU L]
4 [
s "
] &
-am ]
13 KT
L - 5]

ground truth (x) ground truth (y)
-|! - il I;I — = il
0 & B
PSE{x) PSR(y) difference of PSR (x) difference of PSR (y)
l-II| | : k ~ I 9 |.II|
MIND(x) MIND(y) difference of MIND (x) difference of MIND (y)

JoudouboOxbybooogooooboobobogpSRUxUy oo oooooo,bod
UMINDOODODUOOoooooooooo

8/14



0 10 PSRO MINDO ESSDO WLDO NMIO 0 O CT-MRO 0 0 0 O (3)0 O PDO O ;(b)d O CTO O i(
¢)PSRO O ;(d)MINDO O :(e)ESSDO O ;(HWLDO O :(g)NMIC O

guoouobbuooooboobogo,puoooobobbbuoooobobbbooaada
goboboobobbuodgoooobobbibdoooooboobbbooooogoboooog
gRoj0odbodboboobooobooboooDbooboobDbooboooboooo
goboboobobbuodgoooobobbibdoooooboobbbooooogoboooog
gudobobbubooooobbugooobbboooooobboooooobon
D00 D00D00OD00O[21,22]0

A0OoOoo

goboboobobbuodgoooobobbibdoooooboobbbooooogoboooog
goobobobbooooooooobon
goboboobobbuodgoooobobbibdoooooboobbbooooogoboooog
oo oo booboobobooboooboooo
goboboobobbuodgoooobobbibdoooooboobbbooooogoboooog
gooboobobobooooooobobobbtbdooooobbobbbooooooobobbbog
goboboobobbuodgoooobobbibdoooooboobbbooooogoboooog
gooboobobobooooooobobobbtbdooooobbobbbooooooobobbbog
goboboobobbuodgoooobobbibdoooooboobbbooooogoboooog
gobb,ooooobbobbbooooooobboobbboooogubbbbbuoooon
goboboobobbuodgoooobobbibdoooooboobbbooooogoboooog
gooboobobobooooooobobobbtbdooooobbobbbooooooobobbbog
gobbobbbuooogobbobbbuoooooboobboooog

9/14



gungodggooboobbuodog oo oobbugoooouboo

gobobobbbuggogoboobbodgoooobooboobboooooooobooon
goobobbbdoooooobbobbbodoooobobbobboooooubbobbbuoo
gobboobbbugoogobobbbdgoouoboboobbuooooouboooboouga
goobooboboboooo

guooubobbtoooooobbuooooobbbboooobbuuooooboood
gobboobbbugoogobobbbdgoouoboboobbuooooouboooboouga
guooubobbouooooobobogoooobbbooooobbbboooooobobn
gobbobobbuoggogooooooo,;obbobbbuooogubboobbuoooad
guooubobbtooobobbugoooobbbugaga

10/14



Combination Modality 1 Modality 2 Fused Image

MRI-PET

MRI-S5PECT

MRI-CT

xray-vAa

PET-CT

Jroddfdobbobbbdooooobbobbboooooowobo20bbbooooon
gooooon

stbooogd

noooogo-2b03pU00b000bDooobooboobo2b00Dboobooooboon
gopo3pUobooboodgoooobobobbbodooooobobbboooooog2sbo o

O00ORothODDOUOOODDOOODOOODDOOODOODODODOODDOObDDbDOODbDOObDbDOOD
gooooo

QU000 -00000000D0000000DLO00bL0000DD0D00bL00O00D0O0ODOCNN
gobobobbbogoooobobbtodoooobobobbooooooboboobobbooaoa
O0o0o0ooo0obooboooobooboooobooboooobooo®EM)ODOOOOO
gobbobbbuoooooobobbbooooooobobboooooreMOboogg

guoooob,;ubobbooobbobbuoooobbbbuooouobbbbobddvan
TulderD D ODOO0OOOOOODODOOOORBMOOODOOOODOOODOODODOODOO
guooubobbouooouoobobouoooobbbbooooobobboooooo

11/14



HA 0000000000000 0000OImageNet D OO 00O O0O0DDOO0OOOOODOO
ooooobooboboboboboobooonygoooooooooboobUobobobooo
OOOCNNOO@IO)OooooooboooboobooooOOCNNODOOoboDooobo
OOo0o00ob00ob0obobOobobobooooooob0obobobobooboOo2boooo
gopobobobbooooooobbobbbdooooobbbbboooeNNODOoooboo
Ooo0oooobobobobobobo@oo)yobooooboobooooo

Al0000b0bO0obOobOobDobDooOooOUoobOobU0obOobUobUobUobDooDoooboo
O000000OHIPAAQOSD DD OD0ODO0O0OD0DOOO0)Y oo boobooobooboo
gobbobbbugoogbobobbbodgooobbobbuoooooouboobobougg
gobobobobboooooobbobbbodoodoobbobobboooooobbobbbuoo
gobooobboggooon

601 O O

gobbobbbugoogbobobbbodgooobbobbuoooooouboobobougg
gobobobobbooooooobbobbtbdooooooooboonsbhbdooooobobooo
gobbobbbugoogbobobbbodgooobbobbuoooooouboobobougg
gobobobobboooooobbobbbodoodoobbobobboooooobbobbbuoo
gobbobbbugoogbobobbbodgooobbobbuoooooouboobobougg
gobobobobboooooobbobbbodoodoobbobobboooooobbobbbuoo
gobbobbbugoogbobobbbodgooobbobbuoooooouboobobougg
goobobobbooooooobobobbboooooobbooboboooog,
gobboobbuggogobboobbuooogobobooobbooooooooooo

oooo
[1]00,000.0000000000000[].0000000,2005,21(3)0 311~ 314
[2000.0000000000[]. 000 0,2009(1):34-34.

[3]Mcinerney T, Terzopoulos D . Deformable models in medical image analysis: a survey[J]. Medical Image
Analysis, 1996, 1(2):91.

[4]Litjens G, Kooi T, Bejnordi B E, et al. A survey on deep learning in medical image analysis[J]. Medical
Image Analysis, 2017, 42:60-88.

[5]Deserno T M, Heinz H , Maier-Hein K H , et al. Viewpoints on Medical Image Processing: From Science
to Application[J]. Current Medical Imaging Reviews, 2013, 9(2):79-88.

[6]A. Setioetal.,“ Pulmonary nodule detection in CT images using multiview convolutional networks,”
IEEE Trans. Med. Imag., vol. 35, no. 5,pp. 1160— 1169, May 2016.

[7]H. Rothetal.,“ Improving computer-aided detection using convolutional neural networks and random
view aggregation,” IEEE Trans.Med. Imag., vol. 35, no. 5, pp. 1170— 1181, May 2016

12/14



BlIO0O,00. 00000000000 Ob00b000DDbO,2002,15(2).

[9]1Ghesu F C, Georgescu B, Mansi T, et al. An Avrtificial Agent for Anatomical Landmark Detection in
Medical Images[C]// International Conference on Medical Image Computing & Computer-assisted
Intervention. Springer, Cham, 2016.

[10]Pham D L, Xu C, Prince J L . Current methods in medical image segmentation.[J]. Annual Review of
Biomedical Engineering, 2000, 2(2):315-337.

[11]Lehmann T M, Gonner C, Spitzer K . Survey: interpolation methods in medical image processing[J].
IEEE Transactions on Medical Imaging, 1999, 18(11):1049-1075.

[12]Cootes T F, Taylor CJ. Statistical Models of Appearance for Medical Image Analysis and Computer
Vision[J]. Proceedings of SPIE - The International Society for Optical Engineering, 2001, 4322(1).

[13] T. Broschetal.,“ Deep 3D convolutional encoder networks with shortcuts for multiscale feature
integration applied to multiple sclerosis lesion segmentation,” IEEE Trans. Med. Imag., vol. 35, no. 5,pp.
1229— 1239, May 2016.

[14]Ghesu F C, Krubasik E , Georgescu B , et al. Marginal Space Deep Learning: Efficient Architecture for
Volumetric Image Parsing[J]. IEEE Transactions on Medical Imaging, 2016, 35(5):1217-1228.

[15]Milletari F, Navab N, Ahmadi S A . V-Net: Fully Convolutional Neural Networks for VVolumetric
Medical Image Segmentation[J]. 2016.

[16].000,000.0000000000000000QN.0D0DO0ODOOO,2002;21(1)
011~14

[17100,000,000.00000000000000@(].000000000,2001;18(2)
0 69~73

[18]0000000000000.00000000000[.00000
0 O 0,2008,19(9)0 1218~1219

[19]Ishihara S, Ishihara K, Nagamachi M, et al. An analysis of Kansei structure on shoes using self-
organizing neural networks[J]. International Journal of Industrial Ergonomics, 1997, 19(2):93-104.

[20]Maintz ) B, Viergever M A . A Survey of Medical Image Registration[J]. Computer & Digital
Engineering, 2009, 33(1):140-144.

[21]HilID L G, Batchelor P G, Holden M , et al. Medical image registration[J]. Physics in Medicine &
Biology, 2008, 31(4):1-45.

[22]Razzak M |, Naz S, Zaib A . Deep Learning for Medical Image Processing: Overview, Challenges and
Future[J]. 2017.

13/14



23|00, 000.0000000000000 [J].000000O0,2005,21(3) 0 311~314

OO0 0000 000 https:.//www.iikx.com/news/progress/

D000 oO0o0ODOoO0O00000000UooOddiikx.comd O

14/14


https://www.iikx.com
http://www.tcpdf.org

