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MEDICAL IMAGE SEGMENTATION WITH
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Prepare Configure DL Segmentation
Dataset DL Model Training
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SEGMENTATION

Source image Inference visualization

Legend

#0: background
et oon #1:. aeroplane
axt & e #2: bicycle

#3: bird

#4: boat

#5: bottle
alales #6: bus

#7. car

#8: cat

#9: chair

: COwW
#11: diningtable

#12: dog

#13: horse

#14: motorbike

#15: person

#16: pottedplant

#17: sheep

#18: sofa

#19: train

#20: tvmonitor

#255: undefined/don't care
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http://host.robots.ox.ac.uk/pascal/VOC/

SEGMENTATION
MS COCO dataset

What is COCQO?

Fawia

Object segmentation H
Recognition.n.Condaxt ... ; Dataset examples
Multiple objects per image

More than 300,000 images 2 s !

More than 2 Million instances

80 object categories
5 captions per image

CLLLLLse -

Keypoints on 100,000 pecple

http://mscoco.org/ > R



http://mscoco.org/

SEGMENTATION

Kidney-Liver Segmentation

http://www.itksnap.org/

ITK-SNAP
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Brain Segmentation
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http://www.itksnap.org/

Cancer Cell

SEGMENTATION

Medical Image

Vessel Segmentation
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CARDIAC MR LEFT VENTRICLE SEGMENTATION

MIDAS Journal - Cardiac MR Left Ventricle Segmentation Challenge

http://hdl.handle.net/10380/3070

http://smial.sri.utoronto.ca/LV Challenge/Home.html
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http://hdl.handle.net/10380/3070
http://smial.sri.utoronto.ca/LV_Challenge/Home.html

SLICE VIEW

from wikipedia
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DICOM VIEWER

5" ezDICOM - Drag & Drop Medical Image Viewer ) S|

Fite Edit Image Study Window Convert Heip
B2 ~ |Bleck & \White » | & I~ C B %<7 s OwW

8

= IM-0001-D00M .

] 100% 2560256 Image Can/Wid 717/14¥ '‘Wingow Canter/\Vidty 717 idzailll 4
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https://sourceforge.net/projects/ezdicom

DATASET WITH CONTOUR |
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DATASET WITH CONTOUR
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DIGITS PLUGINS

DIGITS Plugins , DIGITS Plugins .
Image : Sunnybrook LV Segmentation Image : Regression DIGITS Plugins
Text
plugins/data/sunnybrook plugins/data/imageGradients plugins/data/textClassification
New Dataset
New Dataset
=3
i Classification Classification
~ cl ti
Object Detection G“Sems _ Q | Fite ass&ca on
Other i Object Detection
S Other
Processing
Segmentation

Sunnybrook LV Segmentation



PREPARE DATA

. % for valication ©
New Dalaset

New Sunnybrook LV Segmentation Dataset

Feature Encoding ©

Image folder © Label Encoding ©

1= v

contour foider © Encoger batch size ©

I" Of n ] M 1aba | P

Channel conversion © Number of encoder threads ©

% for validation @ D8 backend

1

Enforce same shape ©

Name
Feature Encoding © Group Na

Dataset Name



DATASET

Generic Datasel

Sunnybrook.;

Job Information

Job Directery
PDs20170307-211644. 1b1d . e at 0

Dataset size Tots

Create train_db DB

Entry Count
i
Feature shape ©
1, 266 256 Notes
Label shape ©

tabels DB Mone G

o0

features DB DEEP
<4 X s e ik s @ LEARNING
111644-1b1dtF3in dhfeatees AVIDIA  INSTITUTE

oo 20170307 44

08 create log file



Image

cantour

X Y
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CONFIGURE DL MODEL

New Sunnybrook LV Segmentation Model

Select Dataset ©
Sunmybrook

New Model

Sunnybrook
Dane 080:1737 PM

Classification » OB packend imah
Filter » Creste frain_ab DS
- Object Detection + Entry Count: 224
Oth + Feature shape {1, 256 256)
er

« Label shape {1 25
» Create val_oo DB

+ Entry Count: 26

framework status  elapsed L3
Processing

.Illﬁamr@uwlllllllllllll
. Sunnybrook LV Segmentation .
n
[ ]

« Label shape (1 286 2

Python Layers @
Server-side fie ©

Use client-side file

« Feature shape (1 256 256

Solver Options Datz
Training spochs © Subtl
Snapshot interval (In epochs) @ Crop

Vatigation Interval {in epochs) ©

Random seed ©

Batch size © madteins Aluued

Batch Accumutation @

Solver type @
Stochastc gradent descent (SGD) .
Base Leaming Rate © medtiples alowed
o4 EEP
EARNING
ISTITUTE
Show ced leaming rate options




CONFIGURE DL MODEL

munipios allowed
Use chent-side file Base Leamning Rate © munpios allc

Show advanced leaming rate options

s
. - -
v e
. I
. . e
- 2
346 s

Pretrained model(s) ©

"Uos Group Name ©

Model Name ©

fc_alexnet-sunnybrook|
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Job Diractory

Pos 201703141340
Disk Sae

08

Network (traintval)
NeZwoth (depicy)

Network (onginan
Satver

Raw catte sutput

L4 Hps

MONITOR TRAIN

Datase)
" "rVH N
Done 0% 36052 M
o 0O Dackens e
o ey thd‘- n

+ Bntry Cownt. 234
« Faatyrs shape |1 206 205
« Label shape 1 2% 208
rede wab_ab D8
« Enry Coumt: 2=
« Featurs shage (1 056 256
Label shape (1 256 254
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Hardware
GRID K520 (#0)

Mamany

GPU Utlgation
1

Temperature
4

Process #181

CPU Leization
10t

Menmory
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Trained Models
Select Model

CH 85

Select Visualization Method

e Segmentation

Inference Options

Do not resize input Image{s) ©

Test an image
image file ©

¥ Show visualizations and statistics @

Visualization Options

Dizplay sogmentad Image

Colormap @

From catasel

Test a record from valiation set
Record from valigation set 0

F-NI-3

Infarence

fen_alexnet-sunnybrook

Sumimary

Output vi

4

DEEP
@ LEARNING

AVIDIA  INSTITUTE



REASON

Cine MR

Same Object, time variance
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PRACTICE 2
DICE METRIC
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DICE METRIC
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DICE METRIC
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PYTHON LAYER

324 import random
325 :
325 import numpy as np
= import caffe
327
328
329 class Dice(caffe.Layer):
338 top: "ac
331 include "val® } A layer that calculates the Dice coefficient
332 )
333 def setup(self, bottom, top):
334 if len(bottom) != 2:
3950 # Dice coefficient raise Exception("Need two inputs to compute Dice coefficient.")
=2 s
33? layer. { <, def reshape(self, bottom, top):
22/ type: : : # check input dimensions match
338 name; ‘dice if bottom[@].count != 2*bottom[1].count:
339 bottom: ‘score’ raise Exception("Prediction must have twice the number of elements of the input.")
348 bottom: ‘label’ # loss output is scalar
341 top: ‘'dice’ top[@].reshape(1)
342 pythen_param {
343 module: "digits_python_layers" def forward(self, bottom, top):
344 laver: "Dice" #print "bottom[@].shape=%s" % repr(bottom[@].data.shape)
345 ¥ : #print "bottom[1].shape=%s" % repr(bottom[1].data.shape)
346 exclude { stage: "deploy" } Label = bottom!l]:data[:,a,:,:]
347 b # covppu’se prediction .
prediction = np.argmax(bottom[@].data, axis=1)

= #print "prediction.shape=%s" % repr(prediction.shape)
Pretrained model(s) 0 # area of predicted contour
a_p = np.count_nonzero(prediction)
# area of contour in label
a_l = np.count_nonzero(label)
# area of intersection
a_pl = np.count_nonzero(prediction * label)
#print "a_p=%f a_l=%f a_pl=%f" % (a_p, a_l, a_pl)
# dice coefficient
dice_coeff = 2.*a_pl/(a_p + a_l)
top[@].data[...] = dice_coeff
def backward(self, to te_d bottom): > N
» top, propagate_down, bottom): nVIDIA  INSTITUTE
pass



PYTHON LAYER

2@ New Image Model x ) Inderence x

™
Q

c2-54-204-98-40 compute- 1 amazonaws.com

O Lawel Sidpe | 1, £UD, £00)

New Model

[network de

Batch Accumulation @ Custom Network @

35

Python Layers © a8
Client-side file @ Solver type @ saz

L3
layers.py Stochastic gradient descent (SGD) v 31
. . 312

Base Learning Rate (2] multiples allowed 3s norsalize: true

¥ Use client-side file

0.0001 .:i!; exclude {

? stoge: “deploy”

| Show advanced learning rate options

"val® }

Type : Python




digits py e

ENABLE DICE LAYER

srIRriee

Leywr |

movtay
top: "asrurecy

Iiclude § stage: “sal® )

Group Name @

Model Name @

fc_alexnet-sunnybrook-with_dice]|



DL TRAINING WITH DICE

Job Disclory Dataset
s0s 2017014 1 45250 a70d ALALE
Disk Size ybr
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Networs (tramival)
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RESULT2 WITH DICE

fcn_alexnet-sunnybrook-with_dice image inferencs

Summary

Nates

Output visualizations
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PRACTICE 3
USE PRE-TRAINED PARAMETERS




FOR ALEXNET (COLOR)

New Sunnybrook LV Segmentation Dataset

tmage toider @

Contour tolder ©

sEEEEEEEEEEEEEEEEEEEEEEEEEE
Channel conversion ©

% for vasdation @

Faature Encodng ©

Label Encoding ©

Encoder batch see @
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CONFIGURE DL MODEL WITH PRE-TRAINED

Python Layers @

Client-side file © Solvertype ©
IE A ) s -
¥ Use client-side file Base Leaming Rate © mnpies alowed
. Show ovanced earnmng rate oplions
Policy
183 stride: 1

. Pretrained model(s) @

/dataffcn_alexnet caffemodel

Group Name @

Model Name @

fc_alexnet-sunnybrook-with_dice-pretrained
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RESULT WITH PRE-TRAIN

Summary

Output visualizations
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PRACTICE 4
MORE FINE DL MODEL




Resnet

Alexnet ‘ ‘

inception

googlnet ‘
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VGG style Alexnet
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VGG style

IG.mi !u-

he

Alxenet




ng 2
L !
5o
GER
20
LER
=¥
| 70
07 : :
B accuracy (val) 99.35000000000001 P
2 ‘ , ‘ ‘ W dice (val) 0.795531 2
3 054 ] i 5 ! ! | Mloss (val) 00208386 | [ &
ol 1 | 5 ; ; s ! ! ! Lo <
BER ' : f : 30
| 1 U A T | A A S o
01 S VAN S A A S SR 1o
Q T T T T T T o
0 03 1 15 2 25 E ES 4 43 H 55
Epoch
~——— e\
\/ 3 - )
1 1 Ll 1 1 T 1 L T T 1
0 03 1 13 2 25 3 EE 4 23 5 55

W dice (train) M accuracy (val) W dice (val) M loss (val) M loss (train)

DEEP
LEARNING
NVIDIA  INSTITUTE



RESULT

Summary

Output visualizations
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MEDICAL IMAGE SEGMENTATION WITH
DIGITS

Prepare Configure DL Segmentation
Dataset DL Model Training

................
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WHAT’S NEXT

TAKE SURVEY ACCESS ONLINE LABS

ATTEND WORKSHOP JOIN DEVELOPER PROGRAM

www.nvidia.com/dli https://developer.nvidia.com/join
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