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Medical Image Processing  

Â ֤  ȸ    

Â ӭ  ȸ Ӣ ᾼכ ȲϠ
֢ ᾌ ᾼ ц ὨȲϠ ᾼᶾ Ȳ
ᴖ ᴩиέ ȴ    

Â Ѡה ȸӂ כ ȸ60% (כ ẃ Ɫҏ ȳӂ
ᵂ ) ȳ Ӓ ȸ40% 

Â Ḋ  ȸ
http://mipl.yuntech.edu.tw/Default.aspx    

Â ᴕ ȸDigital Image Processing, Rafael C. Gonzalez, 
Prentice Hall, 2008 
  

http://mipl.yuntech.edu.tw/Default.aspx
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Outline of the course 

Â Introduced to medical image 

Ç Xԏ (X-ray imaging) 

Ç (computerized tomography, CT) 

Ç Ԛ (magnetic resonance imaging, MRI) 

Ç ӔІ  (Positron Emission Tomography, PET) 

Ç ᾌ ( Ultrasound ) 

Ç ᴨ ȸ(angiography)  
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Outline of the course 

Â The basic concepts of digital image process 

Ç Image Enhancement 

Ç Image Restoration 

Ç Image Segmentation 

Ç Morphological Image Processing 

Ç Color Image processing 
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Outline of the course 

Â From clinical point of view,  
Ç Single-modality-based diagnose 

Â Outlining of boundaries of organs and tumors 

Â Segmenting the suspiciously lesion.  

Ç Multi-modality-based diagnose 
Â Image transformation 

Â Image registration 

Â The useful technologies for medical image processing: 
Ç Image Registration 

Ç Image Fusion 

Ç Image Reconstruction 

Ç Interpolation 

Ç Image Classification 

Ç Image Segmentation 

Ç Image Representation 
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Introduction to medical image 
Â Xԏ (X-ray imaging) 

Ç ắ ᴯ ὑXԏ XԏἉѱП Ȳ  Xԏ
ṳּז ∟―֯XԏἉѱϱ ԏȲԛ Ἢ

Ḥ♃ ― ϱἬṓПXԏѱ  
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Introduction to medical image 
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Introduction to medical image 

Â (computerized tomography, CT) 

Ç ɦ ɧϷ╥Ϛ ṿӣ X ԏ ᾼᶾ Ѡᾎȴ
ᵀ Ϛ ᾼ X ԏ Л֝ᾼ╥Ȳһ ҳ ϥѠ֢Ѡ֣
ԏ ϤȲᴖ Ἤ ᾼ ѿ ֥ ẃȲ ⱢϢ
ᾼ ȲѹҠѿḕ Хẞϫе  (mm) Ϛ
ȲἬѿ в֢ Ừ ế ȲҠѿ ẞ ᾼ Ȳ

Ϸ Ҡѿ ẞ ᾼ Ȳᴖṿ ὔᴖӔ ȴ  
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Introduction to medical image 
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Introduction to medical image 

Â П  
Ç П Ӑ Юֽϯȸ ԒȲX-ԏӦX-ԏ

(X-rayTube) ӢȲּז Л֝ ⇔(density)Пắ ᴖ
ӢЛ֝ ⇔П (attenuation)∟Ȳ ṷ Л֝ПX-ԏȲӦ
ᴯὑ П (detector)ᵮןṳѹ ȷ П
ЄЊЛϚПכ ☼ṳὍЄȲ ∟ԛ ṷ ȴ

X-ԏ ắ █Ϛй 360⇔ ∟Ȳ ―
ẔἬן ẞᾼ Ɫắכ Ϛйױ ϱԉϚ ПX-ԏ

Ȳױ Ɫ (voxel)Ȳ ―ѿЛ֝ ⇔Пᴊ
(grayscale)ῶӱױ ᴖכⱢ Ϛ (pixel)Ȳ ∟ Ἤצᾼ
֥ ẃȲ―כⱢױϚй П ȴ  

http://tis.mc.ntu.edu.tw/%7Esjc/producex.htm
http://tis.mc.ntu.edu.tw/%7Esjc/producex.htm
http://tis.mc.ntu.edu.tw/%7Esjc/producex.htm
http://tis.mc.ntu.edu.tw/%7Esjc/producex.htm
http://tis.mc.ntu.edu.tw/%7Esjc/producex.htm
http://tis.mc.ntu.edu.tw/%7Esjc/producex.htm
http://tis.mc.ntu.edu.tw/%7Esjc/producex.htm
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Introduction to medical image 
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Introduction to medical image 

Â Ԛ (magnetic resonance imaging, MRI) 

Ç ɦ Ԛ ɧ╥ᵓӣϚ ᾼ І ֯ứ МȲ
ԛ ϚứỂᾌᾼ ᾌ Ϥ Ȳі Ԛ ᴖ Ԛױ
Ӣᾼ ѿ Ɫ ᾼᶾ ȴ ѻ ╥ӣ֯
▲ᶮ ϱᾼ оȲ Ԛ ⁄Ҡѿ ▲ᶮ ϱᾼ

оҵȲ Ҡѿ ᵑҏӢ ᾼӢо ϱц ϱᾼ
оȲ  

Ç Ԛ ▲ȲЛᵀҠѿᵍ  X ԏ ᾼ֚ Ȳⅎ ἤ
Ϸ ЄȲ╥Ϛ −ֻᾼ ▲ѠᾎȴҬ╥ ֯ ӣЬ ὑ 

ὗ ȴ 
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Introduction to medical image 
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Introduction to medical image 
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Introduction to medical image 

Â ӔІ  (Positron Emission Tomography, 

PET) 

Ç ӔІ PET╥Ϛ – ἤП І ᶾ ȴ
ӔІὍ ᾬ ӦᵮϤȳᵟ Ἠᾃ ᴖ Ϥ вȲ ∟ԛѿ 

PET ױὍ ᾬ֯ вПиᵉȲһ ᴖצἬḂ
Ȳ ѿӣẃᵂԓṝ Ừ Пғ ἤ ▲ȷ  

Ç ὑғ ἤἨ҅ ἤᾼ ЏẓȲһЛᵀ и Ἠ
Ȳײ ђ Ἠ ȲצḆ ᾼ ӱȴ  
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Introduction to medical image 
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Introduction to medical image 

Â ᾌ ( Ultrasound ) 

Ç ᾌᾼ Ȳ ҏ ᾌ Ϥ в Ȳ֪ ᾼ ⇔ᾼ
Л֝Ȳ Л֝ᾼ֫צ Ȳᴖ᷂ ֫ Ɫ Ȳ ֯ ӱ
ᾼ ϱ ӱҏẃ ȲӦЛ֝ᾼ ҠѿכҏȲЛ֝ᾼ

ц ȴ  

Ç ֪ ᾌ ᾼ ȲҠ Ȳѹ ᵂ Ȳ
ӣϭЛ Ȳᴖѹ֪ḥצṿӣ X ԏ Ȳᴖ Ɫ Ϣ 

ȲἬѿ ֯БכⱢ ᾼ Ϛ ȴᵀ╥Ȳ һצ╥
ᾼ Ȳ ╥֪Ɫ Ṽ ᵂϢᾼᶾ ϱᾼ ⇔Ȳᴖ
ⅎ ἤȴ  
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Introduction to medical image 
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Introduction to medical image 

Âᴨ ȸ(angiography)  

Ç ɦᴨ ɧ╥᷂ ҏᴨ ᾼ Ȳᾃ ẞ
ᴨ☼Мԛ ᾼᶾ ȴ֪ᴨ☼ᾼ☼֣ȳᴨ ᾼ
циќᾼ ᾓ Ҡѿ ҏẃȲἬѿ ᴨ ᾼ֢
о ҏ֢ ᾼ ᵑ ȴ Ϛ Ѡᾎ Ȳ֪

ᾼ  ᶾ Ȳϭ╥ ὑ ṝ –צ ἤᾼ
ᵂȲ֪ױ Ӈצ֯ ᾼ ᾓϯИẃ ╟ȴ  
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Introduction to medical image 
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Medical image 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) 

Otsuôs 

Chengôs 

CCBHNC 
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Medical image edge detection 
Â III. MR Knee 
Â 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, EI) 

(a) The original MR knee joint based transverse image  

(b) result by the Laplacian-based method with threshold=5. N=7, d=1,  

(c) result by Marr-Hildrethôs method (N=9, d=1). 

(d) result by CHEFNN (p=q=2, A=0.01, B=0.03). 
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Image Registration 

Â 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. 
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Image Registration 
Â Assessment of NPC with bony involvement  
Â 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. (EI) 

 

CT T1 

PD T2 
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Image Transformation 

Â 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. 

x

y

z

x

y

z
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Image Transformation 
Â Chung, Pau-Choo, Chang, Chuan-Yu, Chu Woei-Chyn, andLin, Hsiu-Chen, ñReconstruction 

of Medical Images under Different Image Acquisition Angles,ò IEEE Transactions on Systems, 

Man, and Cybernetics, Vol. 33, No. 3, pp. 503-509, 2003. (SCI) 

(a) Truth horizontal  

 axial image 
(b) Transformed  

image 

(c) Difference of 

(a) and (b) 
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Recurrent Nasal Papilloma Detection 

K-means 2nd PCA 

Eigenimage filtering STNN 
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K-means 

2nd PCA Eigenimage filtering SHNC 
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K-means 

2nd PCA Eigenimage filtering SHNC 
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K-means 2nd PCA 

Eigenimage filtering 
Proposed method 
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References for for Diagnosing 

Recurrent Nasal Papilloma 
Â 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) 

Â Chuan-Yu Chang, 2005, Spatiotemporal-Hopfield Neural Cube for 

Diagnosing Recurrent Nasal Papilloma, Medical & Biological Engineering & 

Computing, Vol. 43, pp. 16-22. (SCI, EI) 

Â 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 I, Vol.54, No.12, 

pp.2619-2627. (SCI, EI) 
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Segmentation results 
Â Chuan-Yu Chang, Yue-Fong Lei, Chin-Hsiao Tseng and Shyang-Rong Shih,ñThyroid 

Segmentation and Volume Estimation in Ultrasound Images,òIEEE Transactions on 

Biomedical Engineering, vol. 57, pp. 1348-1357, 2010.(SCI) 

Â The RBF neural network was implemented with one output node, 60 hidden nodes. 

Â The segmentation results (step by step) 

(a) (b) (c)

(d) (e) (f)

(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). 


