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Big Data and Hadoop Market Size Forecast Worldwide 2017-2022 -
Size of Hadoop and Big Data Market Worldwide From 2017 To 2022 Al market in healthcare
(in billion U.S. dollars)

usD usD
21 36.1
Billion Billion

Market in billion U.S. dollars

2017 2018* 2019 2020* 2021 2022* __
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Background

Positioning Verification

Conventional
2D treatment planning

Adjust setup
Inear accelerator

Indicate
setup
error

Portal film
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2.

Select the region of interest to avoid the interference of the head frame

L
i

as
——
= a

i Gt < e

3. Apply the gamma transformation to enhance contrast

4.

Eliminate noise and make region smoother by using average filter
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Stage 2: Segmentation

« Modify the Otsu’s optimal threshold algorithm of one-threshold
to multi-thresholds
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L Contour Detection and Reconstruction

Original
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Stage 3: Image Registration

e Using Generalized Hough Transform (GHT) to register simulation
and portal films

* The process includes two steps:

R-table
S|m u |ati0n film Table 1. R-table format

Component wvectors ||(§ ”
;

in x- and v- axis
> i 5 -'_f1 ) g
Xz Y3 Y3
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A PAR + Hough Transform
2D Maximum area (Case |l : MR + CT

PAR Method Hybrid Method

Ching-Fen Jiang*, Chih-Hua Huang, Shih-Ting Yang, "Using Maximal Cross-Section Detection for the
Registration of 3D Image Data of the Head," Journal of Medical and Biological Engineering, vol. 31, no. 3,
pp. 217-226, 2011.06 (SCI, EI). 29




Application 1 -
Quantification of 99MTCc-TRODAT -1




...............................................................................................................................................

: Original images N
CT images : Head Segmentation 3 MR images

Coarse registration
: Derivation of the principle axes

: l ’
[ Vertical axes alignment
PECT c@ 1 __________________________________________________________________________________________________________________________________
: Fine-tune
Voxel size adjustment
Detect MCSA Generalized Hough Transform
P ]
h 4 ¥ :
5 r ] :
. : Search for the . :
: Rotate and Shift -
SPECT_@ optimal parameters I ‘ J
ROI segmentation the Active Contour Model —
Gradient Vector Flow
Mo,

to calculate binding ratio e

-
Map MR ST regions into SPECT]

-




1. Ching-Fen Jiang*, Chiung-Chih Chang, Shu-Hua Huang, “Regions of Interest extraction from SPECT

Images for Neural Degeneration Assessment Using Multimodality Image Fusion,* Multidimensional
Systems and Signal Processing, vol. 23, pp. 437-449, 2012.07 (SCI, EI)

2. Ching-Fen Jiang*, Chiung-Chinh Chang, Shu-Hua Huang, Chia-Hsiang Wu, "Segmentation of the
Striatum from MR Brain Images to Calculate the 99mTc-TRODAT-1 Binding Ratio in SPECT Images",
Computational and Mathematical Methods in Medicine, vol. 2013, no. http://dx.doi.org/10, 2013.06 (SCI)
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Signal Processing and Modeling

-

N

x 3800

Hz)
fs= 5000 Hz

o

band-pass (20-3,000

>

Wavelet denosing

!

Spike Detection

1. C.F. Jiang, et al., IJEE, 1JEE, (2008)

2. C.F. Jiang, et al., IEEE Trans
Neural Syst Rehabil Eng, (2013)

Multi-scale
Modeling

~~~~~~
——————
----------
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Multi-Scale Wavelet Energy Variation graph (MSWEYV graph)
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Beat Number
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the dominant hand tends to recruit more motor units to

accomplish the backward shoulder extension

Beat Number

Decomposition Level
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Biosignal Processing

1. Yu-Ching Lin, Nan-Ying Yu, Ching-Fen Jiang, Shao-Hsia Chang, “ Characterizing the SEMG Patterns
with Myofascial Pain Using a Multi-Scale Wavelet Model through Machine Learning Approaches”,
Journal of Electromyography and Kinesiology, vol. 2018, no. 41, pp. 147-153, 2018.08 (SCI)

2. Ching-Fen Jiang*, Yu-Ching Lin, Nan-Ying Yu, "Multi-Scale Surface Electromyography Modeling to
ldentify Changes in Neuromuscular Activation with Myofascial Pain," IEEE Transactions on Neural
Systems and Rehabilitation Engineering, vol. 20, issue 6, pp. 88-94, 2013.01 (SCI, EI)

3. Ching-Fen Jiang*, Shou-Long Kuo, “Detection of Occurrence of Motor Unit Action Potential in the
Surface Electromyographic Signal based on Wavelet Denoising, "International Journal of Electrical
Engineering, Special Issue of BME , vol. 15, no. 3, pp. 161-168, 2008.06 (EIl)
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6. Stem Cell Tracking

 Why stem cells
* Why needs cell dynamics analysis
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Tracking Results

. Ching-Fen Jiang, Shan-hui Hsu, Yu-Man Sun, Ming-Hong Tsai, “Quantitative Bioimage Analysis of Passaging
Effect on the Migratory Behavior of Human Mesenchymal Stem Cells during Spheroid Formation”, Cytometry Part
A, vol. 97, no. 4, pp. 394-406, 2020.04 (feature of the issue)

2. Ching-Fen Jiang*, Shan-hui Hsu, Ka-Pei Tsai, Ming-Hong Tsali, "Segmentation and Tracking of Stem CeIIs4iLr11 Time
Lapse Microscopy to Quantify Dynamic Behavioral Changes during Spheroid Formation", Cytometry Part A, vol.
QA No 6 nh 491-5( ()15 ()G
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