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Table 1 Details of sampling points in Qingdao
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Figure 1 Location of sampling points
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Figure 2 SEM images of seven types of atmospheric particulates
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A dataset of SEM images of atmospheric particles in Qingdao

YIN Changchang!, ZHAO Meng!, WANG Xiaohan?, CHENG Xuezhen!"
1. College of Electrical Engineering and Automation, Shandong University of Science and Technology,
Qingdao 266590, P.R. China
2. College of Electronic and Information Engineering, Shandong University of Science and Technology,
Qingdao 266590, P.R. China
*Email: chengxuezhen@sdust.edu.cn
Abstract: In this paper, we selected seven representative sampling points in Qingdao to collect atmospheric
particulate samples in different periods, and then obtained the SEM (Scanning Electron Microscope)
images of particulate matters through scanning electron microscopy. By observing and analyzing the
morphological characteristics of the images, we identified and selected 334 SEM images of particles with
distinct morphological characteristics. Based on the obtained SEM images of atmospheric particles, the
particles are divided into seven categories according to their morphological characteristics: chain particles,
flocculent particles, fibrous particles, spherical particles, quasi spherical particles, irregular mineral
particles, and regular mineral particles. These obtained SEM images are further enhanced using
corresponding image processing methods such as horizontal inversion, color balance, brightness
transformation, fuzzy processing, etc. New image samples are generated and added to the dataset,
presenting a dataset of SEM images for seven types of atmospheric particles, totaling 2,672 SEM images in
total. The dataset can be used for identifying, classifying, segmenting research on atmospheric particles
using machine learning and other related methods. Moreover, it can provide fundamental data for other
related research on atmospheric particles.

Keywords: atmospheric particulate matter; SEM images; morphological characteristics; Qingdao

Dataset Profile
Title A dataset of SEM images of atmospheric particles in Qingdao
Data corresponding author CHENG Xuezhen (chengxuezhen@sdust.edu.cn)
Data author(s) YIN Changchang, ZHAO Meng, WANG Xiaohan, CHENG Xuezhen
Time range 2016-2018

Qingdao (35°93'-36°07'N , 120°12'-120°25'E), including Qingdao Port, Golden
Geographical scope Beach, Sino-German Ecopark, Hengyuan Thermal Power Co., Ltd., Qindao Zhiyan,

Xinjiekou North, Shandong University of Science and Technology

Spatial resolution 1536 X 1096 pixels
Data volume 967.5 MB
Data format *.jpg, *.xml
Data service system <http://dx.doi.org/10.11922/sciencedb.01170>
Source of funding National Natural Science Foundation of China (Grant No. 62073198)
Dataset composition This dataset includes 2,672 SEM images of atmospheric particles categorized into seven
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categories, with a total data volume of 966 MB. Each XML file corresponding to each
SEM image contains the location information and corresponding particle types of

particles in the SEM image, with a total data volume of 1.5 MB.
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