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Outline of the course

Introduced to medical image

¢ XU (X-ray imaging)

C (computerized tomography, CT)

¢ QU (magnetic resonance imaging, MRI)

c Al (Positron Emission Tomography, PET)
c 1A ( Ultrasound )

¢ n do (angiography)
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Outline of the course

The basic concepts of digital image process
¢ Image Enhancement

¢ Image Restoration

¢ Image Segmentation

¢ Morphological Image Processing

¢ Color Image processing
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Outline of the course

From clinical point of view,

¢ Single-modality-based diagnose
Outlining of boundaries of organs and tumors
Segmenting the suspiciously lesion.

¢ Multi-modality-based diagnose
Image transformation
Image registration
The useful technologies for medical image processing:
Image Registration
Image Fusion
Image Reconstruction
Interpolation
Image Classification
Image Segmentation
Image Representation
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Introduction to medical Image
A XU (X-ray imaging)
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Introduction to medical image
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Introduction to medical image

(computerizedomographyCT)

¢ h hPprC vn Xvo A3 G|
T ¢ AXT1 nN° AqYh x 1UCQ CO
v A9Y~ "H A @ WY tuw
A YoyKWwe XBrxre (mm) C
Y "HW B U é YK A Y
b K¥ B A aYrvy ANO~FE |

Medical Image Processing & Neural Networks Laboratory



Introduction to medical Image
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Introduction to medical image
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Introduction to medical image
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Introduction to medical image
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Introduction to medical Image
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Introduction to medical image
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Introduction to medical image
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Introduction to medical image
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Introduction to medical image

1A ( Ultrasound)
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Introduction to medical image
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Introduction to medical image
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Introduction to medical Image

Medical Image Processing & Neural Networks Laboratory

20



Medical iImage segmentation
Abdominal MR image

Chang, Chuan-Yu and Chung, Pau-Choo, 2001, Medical Image Segmentation Using a Contextual-
Constraint Based Hopfield Neural Cube, Image and Vision Computing, Vol. 19, pp. 669-678. (SCI, EI)
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Medical Image edge detection
lll. MR Knee

Chang Chuan-Yu and Chung, Pau-Choo, 2000, Two-layer competitive based
Hopfield neural network for medical image edge detection, Optical Engineering, Vol.

39, No. 3, pp. 695-703. (SCI, El)

(a) The original MR knee joint based transverse image
(b) result by the Laplaciabased method with threshold=5. N=7, d=;

(c)resultbyMarmHi | dr et hos met hod ( N=9
(d) result by CHEENN (p=0g=2, A=0.01, B=0.03).
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Image Registration

The registration of medical scans is the
process of finding correct alignment or the

proper spatial relation of one medical scan
with reference to another.

Medical Image Processing & Neural Networks Laboratory

23



Image Registration

Assessment of NPC with bony involvement

Chang,Chuan-Yu, Chung,Pau-Choo , Huang,Wen-Chen and Ping-Hong Lai, 2000, An Eigen-
support Differential Operator to Fuse CT and MR Images for Nasopharyngeal Carcinoma

Diagnosis, Biomedical engineering- applications, basis & communications, Vol. 12, pp. 101-
109. (El)
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Image Transformation

Image transformation is the process that uses the space

overlapping information from two sets of medical images
acquired from different acquisition

angles, and
transforms them into images that are in the same angles
and the same cross section.
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Image Transformation

Chung, Pau-Choo, Chang, Chuan-Yu, Chu Woei-Chyn, andLin, Hsiu-Ch e n , AReconstru
of Medical Images under Different Image Acquisition Angles, 6 | EEE Tr ansacti ons
Man, and Cybernetics, Vol. 33, No. 3, pp. 503-509, 2003. (SCI)

(a) Truth horizontal  (b) Transformed  (c) Difference of
axial image image (a) and (b)

Medical Image Processing & Neural Networks Laboratory 26



Recurrent Nasal-Paptiloma Detection

Me(ﬁ&?m%%eﬂ%%@@ging & I\%Walhl Networks Laboratory



2nd PCA Eigenimage filtering SHNC
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References for for Diagnhosing
Recurrent Nasal Papilloma

Chang, Chuan-Yu , Chung, Pau-Choo, and Lai, Ping-Hong, 2002, Using a
Spatiotemporal Neural Network on Dynamic Gadolinium-enhanced MR
Images for Diagnosing Recurrent Nasal Papilloma, IEEE Trans. On Nuclear
Science, Vol. 49, No. 1, pp. 225-238. (SCI, EI)

Chuan-Yu Chang, 2005, Spatiotemporal-Hopfield Neural Cube for
Diagnosing Recurrent Nasal Papilloma, Medical & Biological Engineering &
Computing, Vol. 43, pp. 16-22. (SCI, EI)

Chuan-Yu Chang, and Da-Feng Zhuang, 2007, A Fuzzy-Based Learning
Vector Quantization Neural Network for Recurrent Nasal Papilloma
Detection, IEEE Transactions on Circuits and Systems |, Vol.54, No.12,
pp.2619-2627. (SCI, El)
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Segmentation results

Chuan-Yu Chang, Yue-Fong Lei, Chin-Hsiao Tseng and Shyang-Rong Shi h, i Thy
Segmentation and Volume Estimation in Ultrasound | ma g EEE, Teansactions on
Biomedical Engineering, vol. 57, pp. 1348-1357, 2010.(SCl)

The RBF neural network was implemented with one output node, 60 hidden nodes.
The segmentation results (step by step)

(a) The original US image;

(b) Result of locating suspicious
thyroid region;

(c) Result of image
enhancement;

(d) Result of segmented thyroid
region by RBF neural
network classifier;

(e) Result of region growing;

(f) Ground truth image
(manually segmented by the
physician).

(b) (©)
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