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Introduction 
•The difficulty of visually scanning very large high resolution 

fluorescent microscopic images requires automated processing. 

•It is necessary to implement a reliable algorithm that can follow the 

changes of each cell individually. 

•A new super-pixel based algorithm is proposed to segment 

fluorescent microscopy images with varying super-pixel sizes. 

•The goal is to represent a cell or a stem cell using a couple of super-

pixels. 1-D SIFT concept is introduced to merge superpixels. 

 

 

 

 

 

 

 

 

 

 

Seed Placement 

Conclusion 
•A multi-resolution super-pixel method for MSCs images is proposed. 

•Initial seed locations  are determined according to local wavelet energy. 

•A threshold-free superpixel similarity method becomes possible with 1-D SIFT 

algorithm.  
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Results 

• If a region between the two connected seeds on 

that pattern has high wavelet energy values, 

place an additional seed between them. 

 
 

• A threshold is applied to 𝑦𝑒[𝑛1,𝑛2] components 

to decide whether to place a new seed in the 

midpoint of two connected seeds. 
 

• After this new seeding process, initial super-

pixel groups are created by assigning pixels to 

the nearest cluster centers. 
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• SIFT is a well known algorithm used in many computer vision applications.  In 1-D 

SIFT histograms are filtered with 1-D DoG filters and local extrema locations are 

determined. 

• A weighted sum of 𝑑𝑐 and 𝑑𝑙 are used as a 

distance. 

 Multiresolution vs SLIC 

1-D SIFT Algorithm 

• As in SLIC algorithm two distance measures are defined as 𝑑𝑐 and 𝑑𝑙. 
 

• A point on DoG scale is an extrema 

if it is greater than the surrounding 8 

points. 

• Two super-

pixels are 

considered to be 

similar as long as 

indices of DoG 

extrema points 

are similar to 

each other. 

• Detection and false alarm 

rates for each cell nucleus and 

cytoplasm are calculated by 

comparing the results of the 

proposed algorithm and SLIC 

in [1] with manually marked 

regions of MSCs images as 

ground-truth. 

 

•Super-pixels are classified as 

cell-type or background-type 

depending on the region they 

cover in the ground-truth 

image. 

 

•The cell region detection 

accuracy of the proposed 

method is compared to the 

SLIC method [1] in Table 1. 

Literature & Our Model 
•Super-pixel algorithms start by dividing the image into uniform  

segments. 

 

•Iterative algorithms are used to modify the uniform segments into  

regions that try to cover similar pixels. 

 

•Simple Linear Iterative Clustering [1] method is used as the  

underlying super-pixel method. 

 

•Initial seed position are uniformly placed throughout the image.  

•As a result initial super-pixel regions have honeycomb shapes. 

 

•Let 𝑥 𝑛1, 𝑛2  be a 2-D microscopic image. It is processed by a  

wavelet high-pass filter both vertically and horizontally. ℎ[𝑙] is a  

half-band wavelet high-pass filter with length L. 
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where  ℎ[𝑙]=[-0.25 0.5 -0.25]. 

 

•An image 𝑦𝑒 representing the edge information of the original image  

𝑥  is obtained by: 

 

𝑦𝑒 = 𝑦ℎ,𝑟 + 𝑦ℎ,𝑔 + 𝑦ℎ,𝑏 + 𝑦𝑣,𝑟 + 𝑦𝑣,𝑔 + 𝑦𝑣,𝑏     (3) 
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• Two super-pixels are 

considered to be similar as long 

as indices of DoG extrema 

points are similar to each other. 


