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Image Source: Guangzhou Women and Children’s Medical Center
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Image Source: Guangzhou Women and Children’s Medical Center
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Image Source: Kaohsiung Chang Gung Memorial Hospital
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Image Source: https://pixabay.com/images/search/dog%20and%20cat/
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https://en.wikipedia.org/wiki/Two-point_discrimination
https://www.konicaminolta.com/instruments/knowledge
https://byjus.com/physics/anatomy-of-human-ear/

Evaluation range based on

Evaluation range based color difference AE*ab

on the chromaticity index
difference Aa"b"

Yellow

Color discrimination
threshold of the
human eye

Green

The human eye cannot
differentiate the colors
within this ellipse.

Long in saturation direction
: r n irection
(Colors are difficult :\g)lfg ;reh:;gr "

to differentiate.) to differentiate.)
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Yalcinkaya, et al.(2018) VisualCOBie for Facilities Management: A BIM integrated, Visual Search and
Information Management Platform for COBie Extension. Facilities. 10.1108/F-01-2018-0011.
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Digital Neuroimaging Nearly Raw Analyze 7.5 Philips MRI Montreal
Imaging and Informatics Raster Data scanner Neurological
Communications Technology formats Institute (MNI)

in Medicine Initiative

e Digital Imaging and Communications in Medicine (DICOM)
® Neuroimaging Informatics Technology Initiative (NIfTI)

e Nearly Raw Raster Data (NRRD)
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Summary of file formats characteristics

Format Header

Analyze Fixed-length: 348 byte binary format

Nifti  Fixed-length: 352 byte binary format® (348
byte in the case of data stored as .img and
hdr)

Minc Extensible binary format

Dicom  Variable length binary format

Extension

.img and
hdr

il

.dem

Data types
Unsigned integer (8-bit), signed integer (16-,
32-bit), float (32-, 64-bit), complex (64-bit)
Signed and unsigned integer (from 8- to 64-
bit), float (from 32- to 128-bit), complex (from
64- to 256-bit)
Signed and unsigned integer (from 8- to 32-
bit), float (32-, 64-bit), complex (32-, 64-bit)
Signed and unsigned integer, (8-, 16-bit; 32-bit
only allowed for radiotherapy dose), float not
supported

Not all the software support all the specified data types. Dicom. Analyze, and Nifti support color RGB 24-bit; Nifti

also supports RGBA 32-bit (RGB plus an alpha-channel)

Nifti has a mechanism to extend the header

J Digit Imaging. 2014 Apr; 27(2): 200-206
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e Consists of:

 Metadata
(eg file size, image dimensions, scan
date, patient id)

» Data (usually big long string of bytes)

* Organized as:
 Header (metadata) followed by data

e Containers (each has an identifier,
metadata, data)

Lots of information

Only data

DICOM

HDF5

MINC

NIfTI

Analyze7.5

RAW

26
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https://www.kaggle.com/paultimothymooney/chest-xray-pneumonia/metadata
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(& @ kaggle.com/paultimothymooney/chest-xray-pneumonia/metadata
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kaggle

Home
Compete
Data
Notebooks
Discuss
Courses

More

v.kaggle.com/paultimothymooney/chest-»

Q Search

@ Dataset

Chest X-Ray Images (Pneumonia)
5,863 images, 2 categories

n Paul Mooney e updated 2 years ago (Version 2)

Data Tasks Kernels Discussion Activity Metadata

Usage Information

Maintainers

Updates Expected update frequency

ay-pneumonia/download

&

¢

Al m Self Tests by Psych... ©@ &7 | Coursera Oxford Journals |...

Download (1 GB) New Notebook [l

Other (specified in description)

@ Pub

L Paul Mooney

Not specified
2018-03-25

2018-03-22
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5,863 58 X 3k 8- i (JPEG)
% fa F AL R ] (%F L Pneumonia/* % Normal)
Tk A W IR 4 30 TR & ¢ L train, test, val
BB AN A BTG A B AT R TR &
Normal Pneumonia

train 1342 3875

test 234 390

val 8 8




Output (patient)
"» "» Pneumonia Positive 85%

Input
Chest X-ray Image

Output (healthy)
Pneumonia Positive 10%
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* CNN

* CNN + recurrent neural network

* DenseNet: as the backbone of CNN

* DenseNet-121 with fine tuning : Transfer learning

* ResNet-50
e VGG 16



doie @ * Python 3k e 21

F1# - RAGIMX kP ik



#Anaconda® # F Anaconda Navigator

Anaconda Navig

File Help

) ANACONDA NAVIGATOR

o Upgrade Now Sign in to Anaconda Cloud

fr

Applications on

~ Channels

Refresh
A
. Enwvironments '/'-:
Jupyter )4
.
N8 Leamning JupyterLab Notebook Qt Console S Code Glueviz
A 0348 A sED Ada1 331 1.30.0 0133
An extensible environment for interactive Web-based, interactive computing PyQt GUI that supports inline figures, Scientific PYthon Development Streamlined code editor with support For Multidimensional data visualization across
and reproducible computing, based negtebook environment. Edit and run proper multiline editing with syntax EnviRonment. Powerful Python IDE with development operaticons like debugging, files. Explore relationships within and
N Jupyter Notebook and Architec] urifh-readsble docs while describing the | highlighting, graphical calltips, and more. advanced editing, interactive testing, task running and version control among related datasets.
Y data analysis. debugging and introspection Features
Orange 3 RStudio
3.19.0 1.1.456
Component based data mining framework. A set of integrated tools designed to help
Data visualization and data analysis for you be mare productive with R. Includes R
novice and expert. Interactive workflows essentials and notebooks.
with a large toolbox
Documentation
Developer Blog
You v
Yy & 2
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Environments > base (root) > Open Terminal

) Anaconda Navigatol

File Help

_) ANACONDA NAVIGATOR

A Home ts Q | | Installed v‘ Channels Update index...

» o Description Version -~
ents Open with Python ) A configuration metapackage For enabling anaconda-bundled jupyter extensions 0.1.0
Open with IPython _) 230
N Learning Open with Jupyter Notebook
) Abseil python commen libraries, see https://github.com/abseil/abseil-py. 07
alabaster i) Configurable, python 243 compatible sphinx theme. A o7
. ;
an Community
anaconds ) simplifies package management and deployment of anaconda
znacenda-client ) Anaconda.org command line client Library 17.2
anaconda-project i) Tool for encapsulating, running, and reproducing data science projects = =
M SHEEES: C\Windows\system32\cmd.exe
appdirs ) A small python module For determining appropriate platform-specific dirs.
< asnicrypto ) Python asn 1 library with a Focus on performance and a pythonic api
astor ) Read, rewrite, and write python asts nicely
astroid ) A abstract syntax tree For python with inference support.
astropy ) Community-developed python library For astronomy
atomicwrites ) Atomic file writes.
attrs i) Attrs is the python package that will bring back the joy of writing classes by
Documentation automat 1) self-service finite-state machines for the programmer on the go
babe ) utilities to internationalize and localize python applications
Developer Blog backea i) specifications for callback functions passed in to an api
backparts O
= s iz s sf
, n [ backportsshutil g {_) A backport of the get_terminal_size function From pythan 3.3's shuti
Create Import 280 packages available
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~ conda install numpy £ 4% enter

~ conda install matplotlib {4 4% enter
~ conda install pillow t$ F-enter

R e 5 dhne € VIR K dF i)

SFEEE: C\WinTe km32\cmd.exe
baze) C:\Users\User




R Jupyter Notebook

Anaconda Navig

File Help

) ANACONDA NAVIGATOR

o Upgrade Now Sign in to Anaconda Cloud

fr

Applications on

~ Channels

Refresh
&
. Environments . o
Jupyter )4
o
N8 Leamning JupyterLab Notebook Qt Console S Code Glueviz
A 0348 A sED Ada1 331 1.30.0 0133
An extensible environment for interactive Web-based, interactive computing PyQt GUI that supports inline figures, Scientific PYthon Development Streamlined code editor with support For Multidimensional data visualization across
and reproducible computing, based negtebook environment. Edit and run proper multiline editing with syntax EnviRonment. Powerful Python IDE with development operaticons like debugging, files. Explore relationships within and
N Jupyter Notebook and Architec] urifh-readsble docs while describing the | highlighting, graphical calltips, and more. advanced editing, interactive testing, task running and version control among related datasets.
Y dats anslysis. debugging and introspection Features
Orange 3 RStudio
3.19.0 1.1.456
Component based data mining framework. A set of integrated tools designed to help
Data visualization and data analysis for you be mare productive with R. Includes R
novice and expert. Interactive workflows essentials and notebooks.
with a large toolbox
Documentation
Developer Blog
You v
Yy & 2
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B ExFrenJupyter Notebook
2L:% python 3

[: Desktop/ x o .Ln—l X

3 C @ localhost:8888/tree/Desktop e * @ * » Q
ERAES @ @ @& imagepng W Bookmarks W Digital AnatomistL.. [E§ Upcoming Confer...  #® WNS |Katedra Psy.. [} Self Tests by Psych... ©0 %% | Coursera Oxford Journals |... @ “Richard Marx Kee... »
: J u pyter Quit Logout
Files Running Clusters
Select items to perform actions on them. Upload =

MNotebook:

(Jo  ~ Wm/ Desktop Name & Python 3 4

= lCreate a new notebook with Python 3 ]

Other:

] [ Academia Sinica-ISS Text File

) [3 Al Project Folder

] 0O AMIA Terminal

O 0[O AP-CCN 3EE&r

O 03 certificate 9 FEY

[ [0 example code 2 XY

[J 3 for participants 19 /NS5
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0O DoesP 8 EFE &

J [3J GWAS-Chen 2 @B AT
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' - Desktop/ x & Warmup x o Iﬁh X

C @ localhost:8888/notebooks/Desktop/Warmup.ipynb e % @ * B g :
HoEEER @ @ @ imagepng W Bookmarks W Digital Anatomistl.. ¥ Upcoming Confer.. @& WNS |Katedra Psy.. i) Self Tests by Psych... €0 72 | Coursera Oxford Journals|.. @ "Richard Marx Kee...
.:: JUpyter Warmup Last Checkpoint: #7127 (unsaved changes) p Logout
File Edit View Insert Cell Kernel Widgets Help Trusted \ Python 3 O
B+ = @ B 4+ ¥ MRun B C » Code v =
In [ ]: 1

import numpy as np;
from matplotlib import pyplot;
from PIL import Image;

image = Image.open("test.jpeg");
X = np.array(image);

print(X);

print(X.shape);
pyplot.imshow(X);
pyplot.imshow(X,cmap='gray');

/T - shift+Enter
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: Jupyter Warmup Last Checkpoint: 12 3887 (unsaved changes)

File Edit View Insert Cell Kernel Widgets Help
B 4+ = & DB 4 ¥ MWRuin BB C P Code v | | [
" RIEEETHAHE BERY e =R
In [1]: import numpy as np; = =
from matplotlib import pyplot; %E‘/\j@g/@?ﬁ
from PIL import Image; ggjpegﬁnyﬁﬁﬁ
In [2]: image = Image.open("test.jpeg"); EEHREJUEJU‘F%E@ 'Eénlzgtl;
X = np.array(inage); kAR A I numpy i FEFE
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In [3]: print(X); 2 LT
[[©97 92 ... 8 © 1]
[ 298394 ... 8 © 1]
(29892 ... 8 © 1]
(@ 0 0 . o B @
(@ O o . 8 B @
(@ 0 0 . 8 8 0]]




B 18 5 4B L SizecriZ i

H In [4]:

print (X.shape)

print(X.shape);

(1484, 1968)
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M In [5]:

pyplot.imshow(X);

0

200

400

600

800

1000

1200

1400

250

500

B W M B

pyplot.imshow(X);

pyplot.imshow(X,cmap='gray’);
# LUKPE 2357 > 558 Acmap="gray’

i

750 1000 1250 1500 1750

In [6]:

1 pyplot.imshow(X,cmap='gray');

0

200

400

600

800

1000

1200

1400

0 250 500 750 1000 1250 1500 1750
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driP B~ 3 2 kg P ik

: =
In [7]: print(X[0,01); el o e
(5
In [8]: print(X[1,1]); 0

98

98




drir B~E 4 2 kg P il

0 98
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400 -

600 -

800 -

1000 -

1200 -

1400 -

0

250

500

750

B 18 5 2P B enif

1000 1250 1500 1750

In [9]:

# Show the Z3#E100x100
print(X[@:200,8:280])

%)
2
2

= &

97
98
98

74
74
74

92 ...
94 ...
92 ...

6d ...

63
63

152
145
147

119
115
118

148
144
142

119
119
118

145]
140]
138]

119]

1197
118]]
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& 7T B+ - & 400%500
200 - . "
x#h % G0LF| ¥ 1000 1 %
400 - 54 55
N y# % 10015] % 1500 1 i
800 - In [16]: print(X[600:1000,1000:1508])
1000 - [[194 195 198 ... 87 9@ 87]
[201 200 199 ... 88 9@ 87]
1200 - [260 197 194 ... 98 91 87]
1400 - ‘ | [204 203 203 ... 61 63 65]
0 250 500 750 1000 1250 1500 1750 [203 204 205 ... 61 64 64]
[203 204 285 ... 62 65 65]]
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In [10]: 1 pyplot.imshow(X[©:800,0:800],cmap="gray');

0
100
200
300
400
1000 - 500
1200 - o
700
1400 -

g

0 250 500 750 1000 1250 1500 1750
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In [11]: # 1484 x 1968 zero matrix In [12]:
A = np.zeros([1484, 1968]);
print(A);
[[6. 8. 8. ... 8. 8. 8.]
[6. 0. 8. ... 8. 0. 0.]
[6. 8. 8. ... 8. 8. 0.]
[6. ©. ©. ... @. 0. 0.]
[6. 0. ©. ... @. 0. 0.]
[6. 0. ©. ... @. 0. 0.]]

B = np.ones([1434,
print(B);
[[1. 1. 1. ... 1.
[1. 1. 1. ... 1.
[1. 1. 1. ... 1.
[1. 1. 1. ... 1.
[1. 1. 1. ... 1.
[1. 1. 1. ... 1.

=

=
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C =

[[255.
[255.
[255.
[255.
[255.
[255.

D

B * 255
print(C);

255,
255,
255,

255,
255.
255,

=C - X;

print(D);

[[255.
[253.
[253.
[255.
[255.
[255.

158.
157.
157.

255,
255,
255.

255,
255,
255,

255,
255,
255,

163.
161.
163.

255,
255,
255,

255,
255,
255,

255,
255,
255,

255,
255,
255,

255,
255,
255,

255,
255,
255,

255,
255,
255,

255,
255,
255,

255,
255,
255,

e ik
«ﬁ‘wé

255,
255,
255,

255.
255.
255.

254,
254,
254,

255,
255.
255.
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M In [15]: 1 pyplot.imshow(D,cmap="gray');
0
200 {' R

400 - —

d = 255-

600 - X
800 -
1000 1

1200 1

1400

0 250 500 750 1000 1250 1500 1750



56



