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What is digital image processing?

¹ What is digital image processing?

¸ An image may be defined as a 2D function 

f(x,y)

where

x, y: spatial coordinates

amplitude of f(x,y) is called the intensity or gray level

¸ Digital image

¸ Digital image processing

¹ Processing digital images by means of a digital 

computer.

¸ The element of a digital image

¹ Picture elements, image elements, pixel



What is digital image processing? (cont.)

¹ Three types computerized processes:

¸ Low level

¹Basic operations such as noise reduction, 

contrast enhancement, and image sharpening.

¸Mid-level

¹Segmentation, classification

¸High-level

¹Understand the meaning of the recognized 

objects.



¹

¸ From clinical point of view, 
¹ Single-modality-based diagnose

¸ Outlining of boundaries of organs and tumors

¸ Segmenting the suspiciously lesion. 

¹ Multi-modality-based diagnose
¸ Image transformation

¸ Image registration

¸ The useful technologies for medical image processing:
¹ ᴯ (Image registration)

¹ Image fusion

¹ Image Reconstruction

¹ Interpolation
¹ и
¹
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Medical image segmentation
Abdominal MR image

Otsuôs

Chengôs

CCBHNC



Medical image edge detection

¹ MR Knee

(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).



Image Registration

¹ 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.



Image Registration

¹ Assessment of NPC with bony involvement 

CT T1

PD T2



Image Transformation

¹ 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

(a) Truth horizontal 

axial image
(b) Transformed 

image

(c) Difference of

(a) and (b)



Recurrent Nasal Papilloma Detection

K-means 2nd PCA

Eigenimage filtering STNN

Spatiotemporal neural network for diagnosing recurrent nasal papilloma



The Experimental Results

K-means 2nd PCA
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Spatiotemporal neural network for diagnosing recurrent nasal papilloma
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K-means 2nd PCA

Eigenimage filtering STNN

Spatiotemporal neural network for diagnosing recurrent nasal papilloma



The Experimental Results

K-means 2nd PCA

Eigenimage filtering STNN

Spatiotemporal neural network for diagnosing recurrent nasal papilloma



K-means

2nd PCA Eigenimage filtering SHNC

Spatiotemporal -Hopfield neural network for diagnosing recurrent nasal papilloma



K-means

2nd PCA Eigenimage filtering SHNC

Spatiotemporal -Hopfield neural network for diagnosing recurrent nasal papilloma



Spatiotemporal -Hopfield neural network for diagnosing recurrent nasal papilloma



Spatiotemporal -Hopfield neural network for diagnosing recurrent nasal papilloma



Spatiotemporal -Hopfield neural network for diagnosing recurrent nasal papilloma



Spatiotemporal -Hopfield neural network for diagnosing recurrent nasal papilloma



K-means 2nd PCA

Eigenimage filtering
Proposed method

Spatiotemporal -Hopfield neural network for diagnosing recurrent nasal papilloma



Thyroid Segmentation

(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).



Thyroid region segmentation

before segmentation after segmentation



before segmentation after segmentation before segmentation after segmentation

Thyroid region segmentation


