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R LA 8 1277 &Lﬁu% (XH£k, CT,
2R, HEE)

1 DICOMARAEINIEH 5 583, RN T IR
%%@4%\ﬁ%*mme?mﬁm%
FRA FH5EE RS (PACS) 1
WL Gk, JEHE *DICOMEI’J/ S
B, Hf \I_jf\‘lE_’?h%%f 1 &4% (HIS.
RISTF) HYSE BN AT BE o

>‘HJF7<FtH ”>th
EN

/lllll

IR A I

T
A

=
doo

3 S



DICOM 524% 1) #5) K&

0002,0000,File Meta Elements Group Len=216 -~
0002,0001,File Meta Info Version=256
0002,0002,Media Storage S0P Class UID=1.2.384
0002,0003,Media Storage SOP Inst UID=1.2.840
0002,0010,Transfer Syntax UID=1.2.840.10008.
0002,0012, Implementation Class UID=1.2.840.1
0002,0013, Inplementation Version Name=AW4.6.
0002, 0016, Source App Entity Ticle=TERRA
0008, 0005, Specific Character Set=IS50C.IR 100
0008, 0008, Image Type=CORIGINAL\PRIMARY\SINGLE
0008,0016,5CP Class UID=1.2.840.10008.5.1.4.
0008,0018,5CP Instance UID=1.2.840.11361%.2.
0008,0020,5tudy Date=20151202
0008,0021,5eries Date=20151202
0008,0022,Acguisition Date=20151202
0008,0023,Image Date=20151202

0008, 0030,5tudy Time=100320.000
0008,0031,5eries Time=102624.000
0008,0032,Acqguisition Time=102622.000
0008,0033,Image Time=102€622.000

0008, 0050, Accession Humber=1

0008, 0060, Modalicy=Xn

0008, 0070, Manufacturer=6E MEDICAL SYSTEMS
0008, 0080, Institution Name=Putuo District Ce
0008, 0081,Cicy Name=. Unknown

0008, 0090, Referring Physician's Name=
0008,1010,5tation Mame=TERRAL

0008, 10580, Manufacturer's Model Name=DL
0008,2142, ?=8241

0008, 2143, ?=1387%

0008, 2144, ?=12339
0008,3010,2=1.2.840.113619.2.335.53248€654816
0010,0010,Patient's Name=ZHAOD MIAC SHENG.
0010,0020,Patient ID=GO1955585
0010,0030,Patient Date of Birth=
0010,0040,Patient Sex=M

0015, 0010, ?=GEMS .DL. STUDY .01

0015,1080, ?=463.847

0015,1081, ?=3188.3

0015,1082, ?=2952.21

0015,1083, ?=5400%6050
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-y - output
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U-NET ¥ fi#

U-Netf& — it T4 M9 4 B 3 2 SRR
RN RN, N A P
B AR

2 x 2 Max Pooling
Convolution Block
< Deconvo lution
Conv. with sigmoid activation
Concatenation
8 1 Copy

e

l@lll

7 tlme5 7 times

Tensorflow
keras
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&R

Convolution Block

Input

v

Conv, 3x3xN, relu

+

Batch norm.

-

%50 Dropout

v

Conv, 3x3xN, relu

+

Batch norm,

—A

Output

N

def conv_block(m, dim, acti, bn, res, do=0):

init = VarianceScaling(scale=1.0/9.0 )

n = Conv2D(dim, 3, activation=acti, padding=" same’,

n = BatchNormalization() (n) if bn else n
n = Dropout(do) () if do else n

n = Conv2D(dim, 3, activation=acti, padding="same’,

n = BatchlNormalization() (n) if bn else n

return concatenate([n, ml, axi==3) if res else n

[ keras ]

kernel initializer=init ) (m)

kernel initializer=init) (n)

O filters: GRZMEH (RP%H m4ERED)

O  kernel _size: G EEMNKSE . ALY
, MR IRAE & 20 (B 4 5 AR R BT

O  padding: #POTENE, “same” X3 (R B4 FAL )5
gER, 8 % 1 shape 5% A\ shapetH 7] .

[0 VarianceScaling: Initializer capable of adapting its

scale to the shape of weights
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3D U-Net

35 1%&#)%7&%%%%ﬁ)ﬂé’/%ﬁmr 2 AT
1E, HRXFERIEIE S 7 3 2 PERE AR [
M
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3D U-Net
SUERAR B E A

)

raw image

INaE— M2, 75HERE

R B s A R AT AE

JH3YEAR IPRTELR B

raw image

train and ':'?\
apply ™
3D u-net L
= e
manual sparse annotation dense segmentation
Y .ﬁA‘L
apply trained 3D u-net }};fx
> & :
i
L

dense segmentation
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3D U-Net

3D U-NETM 25 L3DEHAE AR, I FH AR R 2
i’g%}@f@&%, AFEIDEAR . 3DHE A A3DE

o=y

R ANEHE IR /N N al X a2 X a3, WIEHCHN ¢
, VRS AN NE, BT IEES4EEE N F X £ X £ X ¢

, ISR EE AN n. W=4E5RANHH N (al -

f+1)YyX (a2-f+1)YX (a3-f+1) X no, ‘

) ( ) ( ) FE: XH
/ 7\%42&5‘]?0

-
* '
. 2D filter 3D filter
2D input image
14 x 14 3D volume
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3D U-Net

@%ﬂ?ﬁmﬁﬁ%@%W%%@%%%ﬁ@
Y R W ARAD 233580 LLP= AR A HE R 2

5 T MIU-NET—FE, B BG0 I BaEMmE K
AT, 1ZZEM A HE 1906995524

Feda il

it H

B = i v 2
- =
hHo — e

3 -

- CONCH

I HORTE LB 30/48 o



3D
Xf

U-Net
S HTEE AR

b, R

JZ

EPNN3 X3 X3 ET,
B—1EEREE—1 (Relu
, NG ERIN4EE A
X 2 X 28 K& A
Va7

)
2

7

B AR T

= !:/\

|

2 X2 X2 B FRAH K,
FAN4ERE F KN,
PEE RPN X3IX 3N
M, SR FZReluo

IR RRHT B2 B S

31/48




3D U-Net
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V-Net
1 V-Nets2U-NetH] 55— 3D A
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V-Net

® REBRULNSHSES,
stride N1 EFR .

B~stage) R B ¥ FH B
% N2%2%2, stride N2 %
R, IR KNG N—2

© TR AN,

%%RFEI’J N=AER

‘PReLU , Z818IN 17 S401&
1E ) ReLU,

rrrrr

,.Ir{.ll"I] = ";}.l

x ifx, >0
PReLU(x,) = {{T’.x. E:::.r: =< 0
f I —_
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V-Net

IR,
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P2 AR RN —~ 1% 1%1
REHH %5 g
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V-Net
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V-Net

A DA
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1) HI3DFEF KV
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2x2x2 Convolution

with stride 2
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V-Net

JIgRILRE: (EA A2 EIN0.99; WITh¥ RN
0.0001, HR25KIKIEALE 2 REVN—1M =R

BIXY

8/

|euoJon [EniBes

.\‘#é& "T# '\1

Algorithm Avg. Dice |Avg. Hausdorff distance|Score on challenge task
V-Net + Dice-based loss |0.869 £ 0.033 5.71 £ 1.20 mm 82.39
V-Net + mult. logistic loss|0.739 £ 0.088 10.55 & 5.38 mm 63.30
vt . 2 A 38/48
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DenseNet

AT Lo G R A 2 Y 2% 42 1 20

LHI T ] -

B EX2UR, bUIResNet, fiét [
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B E2%, LiGoogleNetHInception
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DenseNet

DenseNet J LR 5

% | vanishing-gradient (FfEE7H %)

N5 T feature AR IE M, A XA T feature
—EREE LD T 2 E

SRS ECE UM, SHEUE AR
[k Z MBS, short paths;
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DenseNet

5L 5 I GRE
W% AR, fE

DenseNetH!, L=
RES=yases
L(L+: )/2/1\1_3%

TR ER NP R 1 S
— E/JEHJ)\7€§E‘§
Fﬁﬁ?ﬁ“/z P4 H
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input output

_ —
FC-DenseNet /,I— ,
TEAM: 5 )EH Dense blockfl [ | ® ok
%r’??élﬁtl(}n %1 HIFC LR s !
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Transition u Ep 15 FH & B G AR ﬁ ﬁ
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FC-DenseNet
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FC-DenseNet

Layer

Batch Normalization

RelLLU

3 x 3 Convolution

Dropout p = 0.2

Transition Down (TD)

@Netl%ﬁ@&*@ ]

Architecture

Input, m = 3

3 x 3 Convolution, m = 48

/i‘zi, m

s 15 DBl
H AR AE
SEE-Ve

Batch Normalization

RelLU

1 x 1 Convolution

Dropout p = (.2

2 x 2 Max Pooling

Transition Up (TU)

3 x 3 Transposed Convolution
stride = 2

N

DB (4 layers) + TD, m = 112

DB (5 layers) + TD, m = 192

DB (7 layers) + TD, m = 304

DB (10 layers) + TD, m = 464

DB (12 layers) + TD, m = 656

DB (15 layers), m = 896

TU + DB (12 layers), m = 1088

TU + DB (10 layers), m = 816

TU + DB (7 layers), m = 578

TU + DB (5 layers), m = 384

TU + DB (4 layers), m = 256

1 x 1 Convolution, m = ¢

Softmax
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Malign from macro-metastasis

A 46/48 m I 321

ChinaHadoop.cn



T FEY],

[

[

éj\

X, HH

fidt

1.
M

2] HH A1 i 552

PRI
IR

RE FLLE

T

Al
FFAE

1"]5@—*{“ MW H A EEE
T BRI, ES. B

ﬂéﬂﬂ’ﬁﬂéﬂﬂﬂﬂﬁ RIS 2R AL

SCHFFE . TEARFFIESS -




TR ) B 2
AEED S

B https://camelyonl6.grand-challenge.org

B https://camelyonl7.grand-challenge.org

TIF#& A
KRB A

\

]

AN

- B & camelyon 3 28 1 AU

£2xml version="1.0"32%
[l<ASAE_ Annotations>

xm#& = )95
SR IETR 1AL

<Coordinate
<Coordinate
<Coordinate
<Coordinate
<Coordinate

<Coordinate
<Coordinate
<Coordinate
<Coordinate
<Coordinate
<Coordinate
<Coordinate
<Coordinate
<Coordinate

«Cnnrdinatrea

<Coordinate O

<Coordinate Or
<Coordinate ©

<Coordinate Or
Nrdar="1R" ¥=113245% 2"

<Annotations>
<Annotation Name=" 0" Type="Spline" PartOfGroup=" 0" Color="#F4FAS58">
<Annotation Name=" 1" Type="Spline" PartOfGroup=" 0" Color="#F4FAS8">
<Annotation Name=" 2" Type="Spline" PartOfGroup=" 0" Color="#F4FAS8">
<Annotation Name=" 3" Type="Spline" PartOfGroup=" 0" Co ="#F4FASB">
<Annotation Type="Spline” Part0OfGroup=" 0" Color="#F4FAS8">
<Annotation Type="Spline" PartOfGroup=" 0" Color="#F4FAS58">
<Coordinates>

0" X="13447.2" Y="164617" />
13433.4" Y="164603" />
13419.6" 1} 164562" />

X="13415.6" "164548" />
¥="13415.6" "164534" />
¥="13405.8" "164534" />
X="13405.8" ¥="164521" />
X="13405.8" ¥Y="164493" />
X="13405.8" ¥Y="164473" />
13392" Y="164465" />
10" X="13364.3" Y="164424" />
13364.3" Y="164396" />
12" X="13309" Y="164341" >
X="13309" 164327" />
X="13309" 164299" />
X="13309" Y="164286" />
X="13295.2" Y="164286" [/
X="13295.2" ¥="164272" />
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camelyonl6 - H&E ﬂg&ﬁ R B 400 hitps ://camelyon16. grand-challenge. org/
]
camelyon17 H&E MR 1000 https ://camelyon17. grand-challenge. org/
MICCAI 2015  Gland
Segmentation H&E iRk 165 http://www. imagenglab. com/newsite/pddca’
Chullti'ngc Cmitl:st:-"" -
multi-modal Brain Tumor Image e .
Segmentation ( BRATS) 2 H&E g ] 141 https ://portal. gde. cancer. gov/
, ,ICFRZD,H:H Cllimeck: | ihox H&E g 50 http ://www. ipal. enrs. fr/event/icpr - 2012
mitosis detection'
ICPR2014  dataset  for
: = s+ // niitos-atvoia - 14. -challsnge. .
ko A3 H&E LA https :// mitos-atypia = 14, grand-challenge. org/dataset/
ICFR , ?3112 kel H&E Hep-2 41 28 http : //nerone. diem. unisa. it/ hep2 contest/ dataset. shtml
cell classification*
ICPRz0te gland c:h‘nllenge ;-n H&E T 400 https ://iciar2018-challenge. grand-challenge. org/ dataset/
breast cancer histology images"™"
Bioimaging 2015  4th sy .
international symposium in applied H&E 08 140 hltp:al" /www. bioimaging2015. ineb. up. pt/challenge _
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openslide

ﬁ/l\]??)ﬁxﬁig::/z\‘

B ‘B M http://openslide.org/api/python/
B pip install openslide-python

Slide details

Description

Exported region from CMU-1.:
small enough to have a single |

OpenSlide properties
aperio.AppMag
20

aperio.Date
12/29/09
aperio.Filename
CMU-1

aperio Filtered
5

aperio.Focus Offset
0.000000
aperio.ImageID
1004486
aperio.Left
25.691574

aperio.LineAreaXOffset
0.019265
aperio.LineAreaY Offset
-0.000313
aperio.LineCameraSkew ¢

g4/ |
h-EMEﬁar g,d

-0.000424

aperio.MPP

0.4990
aperio.OriginalHeight
32914

o
o6
AME
,{‘,," s
" y

4

Slide details

Description

Exported region from CMU-1.svs,
small enough to have a single pyra

OpenSlide properties

aperio.AppMag
20

aperio.Date
12/29/09
aperio.Filename
CMU-1
aperio.Filtered
5

aperio.Focus Offset
0.000000
aperio.ImageID

1004486

aperio.Left

25.691574
aperio.LineAreaXOffset
0.019265
aperio.LineAreaY Offset
-0.000313
aperio.LineCameraSkew
-0.000424

aperio.MPP

0.4990
aperio.OriginalHeight
32914
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B https://github.com/GeertLitjens/ASAP/releases

B

m

& EIGEEYI A — A

# | image_patch

o] || (|

: \'-‘.\. %
i.l k5 L} g {

dddddddddddd

X 15

mw
200 {

Truth 382x848

HIRM B SR L B WA

52/48

@ 50 100 150 200 250 300 350

[JJLE&L}*"-FE

& ChinaHadoop.cn



B

(3

»

S EKE

Paws

I TN
37
H

t,
I, ATPAE RS

AR

X

—

3 22 2% 1) 1] 35200000 X 10000014 2,

=173

Il
T BN g ) P AR, NG (WS

- Y

=

'}

HZAY) A |

e

FHE IR (ROIs)

A

) FETR

T B2

EEEEEEEEEEEEEEEEEEEEEEEEEEEEN
IEEEEEEEEEEEEEEEEEEEEEEEEEEEN
ESEEENEEEEEEEEEE  EEEEEEEEEEE
EEEEEEEEEEEEEEEE - EEEEEEEEEE
EEEEEEEEENEEEEEEE  EEEEEEEEEEN
AEEEEEEEEEEEEEE U T ANEEEEER
EEEEEEEEEEEEEEE o0t - ENEEEEE
EEEEEEEEEEEEEET . YL ANEEEEE
IEEEEEEEEEEEEE: G L T AN
EEEEEEEEEEEEEE T H- 5 0 TcEEEER

EEEEEEEEEEEEEE T EE-C B -EEEER
EEEEEEEEEEEEEEEE - . B -EEEEE
AEEEEEEEEEEER - R0 CET o EEEER
IEEEEEEEEEEEEE N ... .  THEEEEE
IEEEEEEEEE EEEE R EAEEEER
EEEEEEEE EEEEEC 0T aYAEEEER
AEEEEEEEEEEEEEEE - O ANEEER
AEEEEEEEEEEEEEE N o - AEEEER
EEEEEEEEEEEEEEEN: T L0 T HEEEEE
H: AN EEEEEEEE T 0 AR A
AEEEEEEEEEEEEm T o Yl DA EER
AEEEEEEEEEEERE EEN- EEE.EEER
EEEEEEEEEEE 'EEEEE S D EEEEE
AEEEEEEEEEEEEEEEN - H - SHEEER

AEEEEEEEEEEEEEE T H . N ' EEEEE
ENEEEEEEEEEEEEE T HE "'EEEEEE
EEEEEEEEEEEEEEEEN - EEEEEEEEEE

i 1N

TR

JL.

ChinaHadoop.cn

I F 5 PR

L

53/48

HIRM B SR L B WA




L) S
T
ZH AR X I IU 2%
, i A ZH 2R
BT o

GRS
)5 BV K A I 1E

Iy NS ELER
PRI,

EIlES
NOtsulH1E -

DX Al AT

A

X 13
JOtsu (7))

1k [ A [F]
THEA HU—ME
XN R S AR S L
B 7%, 2k

77 2 RS A RAE B, B

1l

Region of interests
extraction

Whole slide image

HIRM B SR L B WA

i

54/48 M=
Ch d

il
E: inaHadoo

A

p.cn



LY 4T

TI:ROIS (J[_; FSER X iﬂﬁ>

MR EMG HIR AL J5
, {EROIsH PLPIE128

H%Tmﬂlzséxzséﬁﬁpatch
iR patchH I 75% 1 B ; I @\\!
(G EW TR e, 0,,»,

Convolutional neural
network
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L1 https://github.com/SimJeg/FC-DenseNet
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https://github.com/mirzaevinom/promisel2 segmentation
https://blog.csdn.net/shenzihengl/article/details/50878911
http://blog.sina.com.cn/s/blog 655783950102x0ja.html
https://www.sohu.com/a/218292615 642762
https://blog.csdn.net/u014380165/article/details/75142664
https://blog.csdn.net/sunshine 010/article/details/80300653
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