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ABSTRACT

Image segmentation is a crucial step in image analysis and in
understanding especially complicated backgrounds. However, in
the image segmentation research domain, real-world data (RWD)
is limited depending on the subject or issue of the research study.
This work introduces a real-world green onions image dataset
collected from various locations in Iloilo, Philippines, and utilized
in an experimental approach of color and texture analysis for
differentiation of organic and non-organic. The image dataset
undergone similarity measures using Euclidean distance.
Furthermore, the results of this study highlight the intent to fill the
gaps in the lack of real-world image datasets, which could be
helpful in future research domains.
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1 INTRODUCTION

Nowadays, how food is grown can significantly impact human
health [1]. Food nutrition plays an integral part in an individual’s
day-to-day life, contributing to diet and well-being [2]. However,
human health as we all know is vulnerable to any diseases [3]. Thus,
the food should contain valuable ingredients to holistically
strengthen and nourish the body. In fact, during the Covid-19
pandemic, the World Health Organization [4] advised people to
consume healthful food to build and sustain human body
immunization. Furthermore, a rapid study [5] shows an increasing
attention during the pandemic to opt for healthier quality food
safety, and choice.

The increasing awareness of organic products, organic food
consumption, and demand for higher prices introduced opportunity
for malpractices such as fraudulent food production practices and
concerning food safety issues [6-8]. Food authentication, a
prominent countermeasure to these issues often is time-consuming,
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and expensive as methods like spectroscopic (e.g., near or Fourier-
transform infrared, nuclear magnetic resonance with chemical
pattern recognition) [9] is used. Therefore, this study unveils a non-
invasive and inexpensive approach in differentiating organic and
non-organic food sources using image segmentation.

In literature, few studies were conducted to classify organic and
non-organic food. Work in [10] proposed a method for detecting
organic and inorganic beans where the proposed method
encountered several problems during the classification process due
to the difficulty of variations of image conditions, size, resolution,
poses, and rotation. On the other hand, authors in [9] proposed a
low-cost sensor using a flashlight and pattern recognition system
for diffraction grating organic and inorganic apples. From these
studies, the primary issues include the dataset’s image quality and
background noise. Thus, to provide a solution to these challenges,
this study introduces a real-world dataset of organic and non-
organic green onions and proposes a framework to differentiate
using image segmentation.

The succeeding Section 2 discusses in detail the organic and
non-organic green onion dataset including the data collection
method and characteristics. Section 3explains the proposed
experimental analysis using image segmentation, while the initial
results of the experiments are discussed in Section 4. Lastly,
concluding statements are presented in Section 5.

2 DATA DESCRIPTION

Numerous studies claim that green onions have antioxidants,
nutritional content, and significant compounds such as minor
components of macro and micro minerals (e.g., potassium, calcium,
magnesium, iron, selenium) and vitamins (e.g., carotene, folate,
vitamin A, vitamin C) [11-14]. Thus, green onion is a condiment
vegetable and is quite popular in dishes worldwide. Also, it is easy
to plant, care for, and grow rapidly [12]. Moreover, it also has sulfur
compounds, which plays a vital role in draught resistance [13] [15-
17]. However, in the early 2000s, several studies conducted
investigations due to that involvement of green onion in diseases
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and outbreaks [17-18]. For instance, the large outbreak as the
infectious source [19-20]. Therefore, several studies have been
interested in using green onions as subject of interest for foodborne
concentration [21-24].

Due to unavailability of organic and non-organic green onion
dataset, in June 2019, in Leon and Lambunao Iloilo, Philippines,
the images of green onions were captured and gathered from
different farms. The device used was smartphone, Samsung Galaxy
Note 5, which has a camera of 16 Megapixels. Moreover, according
to [25], the quality of the captured images varies depending on
several factors, especially outdoor ones and outdoor scene
depended on the weather and the time, which resulted from
different illumination and atmosphere. For this study, the World
Weather Online [26] was used to retrieve the weather and time
during the data gathering as presented in Table 1 shows the number
of gathered data from the two-locations mentioned.

Table 1: Data Collection Count

Farms/Sources No. of Images Total
Highland Along the road 370

Highland Backyard 30 44
Inside Greenhouse 309

Outside Greenhouse 695 1450
Lowland Backyard 239

Lowland Along the 207

road. Mixed with other

vegetables

Grocery Mall 11 22
Public Market 11

Figure 1: Original Images a.) Highland along the road b.)
Highland-backyard c¢.) Inside Greenhouse d.) Outside
Greenhouse e.) Lowland Backyard. f.) Lowland along the road
and mixed with other vegetables g.) Public Market
(Unidentified Farm) h.) Grocery Mall (Unidentified Farm)
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3 PROPOSED WORK

The application of segmentation is to change the representation
image into more factual information and make it easier to analyze
the features of image regions of particular interest [27]. Mather [28]
defined segmentation as “the search for homogenous regions in an
image and later the classification of these regions.” During image
acquisition, the observable challenges of the actual image reality is
grasped, such as weather impact on illumination and the noises and
obscurity of the background. In several studies [29-31] image
segmentation was used to improve the accuracy of the visual
categorization. Therefore, the process of segmentation is necessary
to validated if image characteristics in the collected dataset will
affect future utilization such as in case of image classification. This
study, proposes to use two methods for image segmentation: 1)
color extraction and 2) texture extraction.
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Figure 2: Color Extraction Framework.

Fig. 2 presents the framework for color extraction, wherein, the
color space conversion of an image is a procedure that identifies
color information. In this work, RGB images of green onions are
transformed to Hue (H), Saturation (S), and V for values of such as
brightness or contrast adjustment (HSV) colors, which allows the
classifier to examine only the crucial pixels in the image.
Additionally, one of the primary goals of this study is to distinguish
the accurate color information of the color values from RGB color
space. To realize this, a k-nearest neighbour (KNN) classifier was
applied. Moreover, before converting to HSV color space to select
the neighbouring pixels main centroid, the Euclidean distance
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metric was defined only from three (3) nearest neighbours. This
way, the color information is more inherent to discrimination.
Furthermore, Fig. 3 depicts the framework for texture extraction
which can be used in image textures that has a complex visual
pattern and governing distribution, especially grey-level color
space [32]. The visual pattern usually involves (e.g., perceived
lightness, roughness, regularity, linearity, and smoothness) [33].
For the experimental approach, the image was cropped to a specific
area or focused on the nearest color and texture visibility. After
cropping the images, transformed HSV was utilized to mask the
filtered values in the range between the nearest neighbour colors
making the foreground to be the only one visible. From the masked
foreground, the images transformed to grey and contrast restoration
was necessary to enhance the quality of the image from the lousy
weather effects [25]. With this method, it can be easy to show
essential regions and textures for the following procedure such as
Normal Thresholding & Adaptive Thresholding.
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Filtered Color from HSV
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Binary

Contrast
Enhancement

Mean + Binary

Gaussian + Binary

Figure 3: Texture Extraction Framework.

The standard or regular thresholding only uses the binary image
and determines the threshold value based on the analyzed
histogram.

Then all the grey level values below this 7 will be classified as
black (0), and that above T will be white (1), which lessens the
intricacy of the data and simplifies differentiation. Finding a good
value of T requires extensive experiments and tuning in most
conditions, thus, the used of adaptive thresholding function which
is readily available in OpenCV. The adaptive thresholding
enhances varying images with different lightning conditions in

different areas. Although it may introduce intricacy based on the
distinction in pixel intensities of each region which desirable for
foreground image objects from the background. In this work, a
trial-and-error-based combination of supplying mean and gaussian
functions in the adaptive thresholding function was performed.
After applying the thresholding procedure, the morphology and
contour functions was included. Lastly, a similarity measure using
Euclidean distance and adopted the threshold values from the study
[34] which indicated seven categories to categorize the similarity
between the images. Thus, to differentiate the unidentified between
non-organic and organic green onions, and organic and non-organic
green onions.

3 EXPERIMENTAL RESULTS &
DISCUSSIONS

This section presents the evaluation results from the conducted
experiments using color and texture extraction framework and the
similarity using Euclidean distance. With the collected 1872
images of green onions contain organic (1450), non-organic (400),
and unidentified (22) from two marketplaces, the proponents
characterized the dataset according to various factors such as farms
environments, weather, time, location, and class type (organic and
non-organic). Different illumination, shades, textures, and
challenging background can be observed from the dataset.
Moreover, the dataset also includes other external factors that may
affect future works in classification or image recognition. For
instance, poor lightning conditions (i.e., large areas of shadows,
highlight areas) which was due to different weather phases,
obstructions from other places and distinction from the same color
characteristic. For illustration, in the result of Fig. 4, in row number
three, another plat leaf was also visible.

Fig. 5 depicts when the parameters used a threshold value
minimum of 80 and 255 as the maximum. The experiment used a
fixed value of block size set to 101. The differentiation between
simple thresholding and adaptive thresholding apparently shows
various characteristics using the dataset based on results of the
following:

1. The simple thresholding excluded the texture of
illumination.

2. The adaptive mean thresholding darkens the texture, and
the visibility of illumination is crisp.

3. The adaptive gaussian thresholding flattened and
distributed the texture of the illumination under various
lightning conditions.

Thus, in Figure 6, the morphology and contours were able to
recognize the edges and textures’ regions. However, the parameters
applied still needed several tuning experiments to recognize the
green leaf individually. Moreover, In Tables 111, IV, and V , the
similarity between unidentified and non-organic, unidentified and
organic and lastly organic and non-organic using the Euclidean
distance is presented. The unidentified images data from grocery
mall and public market was utilized as test data to get the similarity
using Euclidean distance difference between organic and non-
organic images and the observation are as follows:
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1. The grocery mall has low similarity to an indoor organic
greenhouse that to a non-organic.

2. The grocery mall has medium similarity to an organic
lowland along the road, mixed with other vegetables that
the non-organic; and

3. The public market has low similarity to an outdoor
organic greenhouse than to a non-organic one.

Therefore, these datasets have similarities to organic image
datasets. However, these results still require further experiments.
For instance, in the Table V, the results show, non-organic
highland-along the road green onions has strong similarity organic
green onions (e.g., outside the greenhouse, lowland backyard,
lowland-along the road & mixed with other vegetables).

---

Figure 4: Results of Color Extracted Proposed Framework.
Cropped Images (column 1). Masked Images (column 2) and
Filtered from HSV (column 3).
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Figure 5: Results of texture Extracted Proposed Framework.
Gray Transformed (column 1). Enhanced and Applied Clache
Transformed (column 2). Normal Thresholding (column 3).
Adaptive Mean thresholding (column 4). Adaptive Gaussian
Thresholding (column 5).
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Figure 6: Ground Truth.
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Table 3: Unidentified and Non-Organic Green Onions

Similarity
Unidentified Non-Organic Euclidean Similarity
Distance
Grocery Mall Highland 1844080.2 Minimal
Along the road
Highland 1466206.6 Minimal
Backyard
Public Highland 3412762. Low
Market Along the road
Highland 3030181. Low
Backyard

Table 4: Unidentified and Organic Green Onions Similarity

Unidentified Organic Euclidean Similarity
Distance
Grocery Inside Greenhouse 379573.28 Low
Mall
Outside Greenhouse ~ 2314133.8 Low
Lowland Backyard 2767946.8 Low
Lowland Along the 4447092. Medium
road. Mixed with
other vegetables
Public Inside Greenhouse 1887321.6 Minimal
Market
Outside Greenhouse ~ 3904849.8 Low
Lowland Backyard 1353127.9 Minimal
Lowland Along the 2873116.5 Low
road. Mixed with
other vegetables

Table 5: Non-organic and Organic Green Onions Similarity

Non-organic Organic Euclidean Similarity
Distance
Highland Inside Greenhouse 1569491.4 Minimal
Along the
road
Outside Greenhouse ~ 689712.56 Good
Lowland Backyard 4498699. Medium
Lowland Along the Medium
road. Mixed with
other vegetables
Highland Inside Greenhouse 1182420.5 Minimal
Backyard
Outside Greenhouse ~ 1207214.2 Minimal
Lowland Backyard 3024077.8 Low
Lowland Along the Low
road. Mixed with
other vegetables

4 CONCLUSIONS

Determining food’s safety using image processing methods have
become an emerging research topic in the past years and the
availability of real-world dataset becomes a motivational factor for
these endeavours. Thus, in this work, a real-world green onion
image dataset and an experimental approach of image segmentation
for colour and feature extraction is presented. In addition, this
works provides initial analysis to differentiate the similarity
between the categorize datasets, such as organic, non-organic, and
unidentified using Euclidean Distance. In the future, the
proponent’s work will concentrate on extending the similarity
differentiation to more sophisticated state-of-the-art algorithms
classification such as neural network that is able to classify organic
and non-organic green onions, and to add another suitable green
leafy plant that could be classify as organic and non-organic using
similar strategies.
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