Communicated by Dr XIANG Xiang Bai

Accepted Manuscript

Unsupervised Pixel-wise Classification for Chaetoceros Image

Segmentation

Ning Tang, Fei Zhou, Zhaorui Gu, Haiyong Zheng, Zhibin Yu,

Bing Zheng

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S0925-2312(18)31026-9
https://doi.org/10.1016/j.neucom.2018.08.064
NEUCOM 19912

Neurocomputing

23 February 2018
23 June 2018
20 August 2018

NEUROCOMPUTING

e s i

[

ORIGINAL SOFTW ARE
PUBLICATIONS

Please cite this article as: Ning Tang, Fei Zhou, Zhaorui Gu, Haiyong Zheng, Zhibin Yu, Bing Zheng,
Unsupervised Pixel-wise Classification for Chaetoceros Image Segmentation, Neurocomputing (2018),
doi: https://doi.org/10.1016/j.neucom.2018.08.064

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.neucom.2018.08.064
https://doi.org/10.1016/j.neucom.2018.08.064

Unsupervised Pixel-wise Classification for Chaetoceros
Image Segmentation

Ning Tang?®, Fei Zhou, Zhaorui Gu®, Haiyong Zheng®*, Zhibin Yu?®, Bing
Zheng?

®Department of Electronic Engineering, College of Information Science and Engineering,
Ocean University of China, Qingdao, China
bDepartment of Computer Science and Technology, College of Information Science amd
Engineering, Ocean University of China, Qingdao, China

Abstract

Chacetoceros is a dominant genus of marine planktenic diatoms with worldwide
distribution. Due to the difficulty of extracting setae from Chaetoceros images,
automatic segmentation of Chaetoceros is still axchallenging task. In this paper,
we address this difficult task by regarding theywhole segmentation process as
unsupervised pixel-wise classification without human participation. First, we
automatically produce positive{object) and negative (background) samples for
follow-up training, by combining thepadvantages of two image processing algo-
rithms: Grayscale SurfaceDirection Angle Model (GSDAM) for extracting setae
information and Canny)for detecting cell edges from low-contrast and strong-
noisy microscopic images.” Second, we develop pixel-wise training by using the
produced samples imthe training process of Deep Convolutional Neural Network
(DCNN). Atdast, the trained DCNN is used to label other pixels into object
and ‘background for final segmentation. We compare our method with eight
mainstream segmentation approaches: Otsu’s thresholding, Canny, Watershed,
Mean_Shift, gPb-owt-ucm, Normalized Cut, Efficient Graph-based method and
GSDAM. To objectively evaluate segmentation results, we apply six well-known
evaluation indexes. Experimental results on a new Chaetoceros image dataset

with human labelled ground truth show that our method outperforms the eight
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